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XAY DUNG HE PHUONG TRINH VI PHAN TINH TOAN DPONG LUC
HQC BQ PHAN GIU CHAM TU DPIEU CHINH KIEU VAN QUAN TINH
TS Pham Vin Luin”
Khoa Dan/Trming ST quan KTQS
Téom tat: Mudn c6 uy luc tot, dan ban muc tiéu dugc che chin thuong lip ng01 cham nd giit cham dé dau dan
chi nd sau khi da xuyén vao muc tiéu. Trong cac kiéu giit cham clia ngdi cham nd, gitt cham tu diéu chinh kiéu
van quan tinh 1a loai c6 nhiéu vu diém nén dugc st dung kha phd bién. Tuy nhién cac phuong trinh, biéu thirc toan
hoc dé duoc dua ra chua du dé giai thich nguyén 1y két cdu va tinh toan thiét ké bo phan gitr cham kiéu nay. Vi

vay tac gia da tién hanh phén tich qua trinh dong luc hoc, xay dyng mo hinh va thiét 1ap phuong trinh chuyén dong
cua van quan tinh theo quan dlem co hoc vat ran. Két qua nghién ciru 1a hé phuong trinh vi phén va thuat toan tong

quat cho phép giai thich két cdu va tinh toan thiét ké bo phan giir cham tu diéu chinh kiéu van quén tinh.

T khoa: Gitr chdm tu diéu chinh, lyc quan tinh den, van quan tinh.

1. Mé& dau

Céc kiéu bo phan giit cham ty diéu chinh
trong ngoi co khi cham nd duoc thiét ké dua
trén nguyén 1y sir dung lyc quan tinh dén dé
diéu khién hoat dong ciia mot hay mot so chi
tiét ngoi.

Hién nay co s¢ toan hoc cho viéc tim hiéu
két cau, tinh toan kiém nghiém hay thiét ké
moi bo phan gitr cham néi chung, bd phan gitr
cham ty diéu chinh néi riéng chi 13 nhimng
phuong trinh, biéu thirc dugc ldy tir két qua
ctia nhitng nghién ctru vé qua trinh va xuyén
dau dan vao muc tiéu. D6 la: phuong trinh
chuyén dong cua dau dan trong long muc tiéu;
biéu thirc xac dinh chiéu sdu va thoi gian va
xuyén cua ddu dan vao muc tiéu. Tir phuong
trinh chuyén dong cua dau dan sé dua ra duoc
quy luat luc quan tinh dén tac dung 1én chi tiét
ngoi. Quy luat nay cho phép tim hiéu hoat
dong va giai thich dinh tinh vé tinh ning ty
diéu chinh. Biéu thtc chiéu dai va quing
duong va xuyén cua dau dan dung xac dinh Sy
bo tong thoi gian gitr chdm cua ngdi nod.
Nhiing co s¢ todn hoc do 1a chua du cho vige
tinh toan thiét ké méi. Vi viy ngudi ta thuong
thiét ké theo mau két hop véi kinh nghiém va
tién hanh nhiéu thir nghién.

Mubn giai thich dinh luong vé dic tinh tu
diéu chinh ciing nhu h tro thiét thyc cho qua
trinh tinh toan, thiét ké bo phan gitr cham thi
phai xac dinh duoc mdi quan hé giira cac tham
s6 két cau, cac tham sb chuyén dong cua nd
trong qua trinh va xuyén cia dau dan vao muc
tiéu. Dé giai quyet van dé nay, tac gia tién

hanh thiét 1ap phuong trinh chuyén dong ctia
van quan tinh theo quan diém cua co hoc vat
ran. Két hop véi phuong trinh va xuyén ctia
dau dan da duoc Dabutxki dua ra trong [3] dé
c6 hé phuong trinh vi phén tinh toan dong luc
hoc bo phan gilr cham tu diéu chinh kiéu van
quan tinh.
2. N¢i dung
2.1. M6 hinh nghién cviu

Mo hinh nghién ctru 1a by phan gitt cham
ty diéu chinh kién van quén tinh co6 1o xo
(Hinh 1). Pay l1a dang két cdu dién hinh va
phé bién nhat cho bo phan gitr cham tu diéu
chinh c6 trong cac ngoi nd hién nay [1,2].

Hinh 1. B phén giir chim tw diéu chinh
1.Hat lita; 2. Oc; 3. Van qudn tinh; 4. Thuoc chdy
chdm; 5. Lo xo; 6. Pé van; 7. Kip né.

Khi ddu dan va cham muc tiéu, luc quan
tinh dén 1am van (3) nén 10 xo (5) chuyén
dong 1én bit kin 15 truyén lira trén dé van (6).
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Do d6 hat lira (1) cta co cAu cham nd du 1am
viéc ngay khi dau dan vira va cham muc tiéu
nhung xung lira ciia n6 chi dt chay liéu thude
chay (4) ma khong di t6i dbt nd kip nd (7)
dugc. Trong qué trinh dan chuyén dong trong
long muc tiéu, luc quan tinh dén giam dan.
Khi lyc quan tinh dén tac dung 1én van (3) nho
hon lyc dan héi cia 10 xo (5), 10 X0 & déay van
Ve phia sau m¢ thong duong truyén lira toi kip
nd. Xung lira cua hat lira va cua lidu thude
chay qua cac 18 trén van (3) roi qua 10 trén dé
van (6) toi dt nd kip nd (7).

2.2. Céc gid thiét

- Sur dung cac gia thiét trong [3]: Moi
truong muc tiéu dong nhat; goc cham giira
dan va muc tiéu bang khong; Pan chi chiu luc
can chinh dién cia moi truong.

- Van quéan tinh chi chuyén dong theo
duong thang doc truc dan; bé qua ma sat giira
van quan tinh véi dé van; luc dan hdi cua 10
x0 tac dung 1én van quan tinh c6 phuong trung
vo1 truc dan.

- Sau khi xuyén qua muyc tiéu dau dan
khong chiu tac dung cua bat ky luc nio.

2.3. M6 hinh tinh todn

Mo hinh tinh toan cho by phan gitr cham
tu diéu chinh kiéu van quén tinh trén hinh 1
g@)m dau dan c6 khdi lugng M chiu luc can
moi truong Rr, van quan tinh c6 khéi lugng m
chi chiu tac dung cua luc can 16 xo R. Tai thoi
diém bét ky nao d6 dau dan c6 van téc V da
xuyén vao trong long muc tiéu quang duong
I, bé rong muc tiéu 13 L., van téc chuyén
dong twong ddi ctia van quan tinh voi than
ngoi 1a v va van di dich chuyén twong ddi véi
than ngoi mot khoang x €[0,x,,, |.

|
PEIAN
< > ¢ >

e Ly >
Hinh 2. M6 hinh tinh toan b¢ phén giir chdm tw
di€u chinh ki€u van quan tinh

2.4. H¢ phwong trinh
- Phuong trinh va xuyén cua dau dan: St
dung phuong trinh cua Dabutxki [3]:
dv rd* A
—=———(14+BV 1
dt AM A ( ) M
Trong do: d - ¢o dan; A, B - cac h¢ s6 dac
trung cho moi truong va xuyén duoc xac dinh
bang thuc nghiém lay theo bang 1 (tai li¢u
[3]); A - hé s6 dédc trung cho hinh dang mii
dan tinh theo cong thire trong [3] khi chi€u dai
phan miii dan 13 H:
1+0,3(H/d-0,5) khiH >0,5d
1 khi H <0,5d
- Xét t6i sy thay doi dudng kinh d tir thoi
diém dau dan ti€p xtic v6i muc ti€u dén thoi
diém xuyén hét phan mii str dung biéu thire
bd sung. Trong giai doan /< H duong kinh
dan xéc dinh boi cong thuc: d = f(I).

Bang 1. Gid tri cac h¢ s6 thue nghiém A, B

TT Vit ligu muc tiéu A.10° | B.10°
1 | DAt mat do trung binh 3,7 62
2 | DPitnén chat 4,7 103

- Phuong trinh chuyén dong ciia van quan
tinh: chuyen dong cua van quan tinh gom
chuyep dong theo va chuyén dong tuong d6i
v6i dau dan nén phuong trinh chuyén dong
tuong doi cua van:

dv dV R
= @)
dt dt m

Anh hudng ciia lyc quan tinh dén tac dung
1én 16 x0 ¢ khoi lugng p, str dung cong thire
cua Vaxiliep [3], khoi lugng van quan tinh m
trong phuong trinh (2) dugc thay bang m ’:

m'=m+2

3 (3)

7Chuyén dong di vé cua van quan tinh co
the xdy ra khi dau dan da dung trong long muc
tiéu hoac dan dd xuyén qua muc tiéu; quang
duong chuyén dong tuong doi ciia van quan
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tinh ¢6 gi6i han x €[0,x,, |. Vi vay can dua
thém vao cac phuong trinh (1) va (2) cac he
s0 di€u khién ki, k2. Sau d6 két hop voi cac
dinh nghia v€ van tdc, gia toc trong co hoc
nhéan dugc hé phuong trinh (4).

Hé sb diéu khién k, = 0: dan dung lai trong
long muyc ti€u (V=0) hodc da xuyén qua muyc tiéu
(I>Lna). He s6 k, =1: dan dang chuyén dong
trong long muc tiu (V>0va [ <[ ).

Hé s6 diéu khién k, =0: van quan tinh
chua chuyén dong (x <0) hodc khoang dich
chuyén x> x, . Hésb k, =1: van quan tinh

dang chuyén dong x € (O, xmax) .

a
dt
2
V_ ﬁ(1+BV2)
dt 4M A @)
dv dv R
—=—hk,——k,—
dt dt m'
ﬂ=kzv
dt

2.5. So d6 thugt todn

Chuyén dong ctia van quan tinh nhu da trinh
bay & trén 1 theo mong mudn thiét ké. Tuy
nhién néu lyc dan hdi cia 16 xo 16m, khi dau dan
cham muc tiéu van c6 thé chua di 1én va van di
vé trude khi dau dan dimg trong long muc tiéu.
Pé sir dung chung cho cic bai toan kiém
nghiém, tinh toan thiét ké va giai thich, tim hiéu
két cAu thi so d6 thuat toan can xét dén tat ca cac
treong hop co6 thé xay ra. Vi vay tong quét co
thé chia qua trinh hoat dong ctia van quéan tinh
thanh bdn gian doan (Hinh 3). Giai doan 1: tir
thoi diém ¢y diu dan cham muc tiéu dén thoi
diém van bat dau chuyén dong di 1én ¢;; giai
doan 2: tir #; dén 1> (van 1én hét c& x=xa); giai
doan 3 tir £ dén 3 (van bit dau di xubng); giai
doan 4 tir #; dén #; (van xu6ng hét ¢5). Dicu kién
ngung tinh todn 1a khi thoi gian i=Max(t4, t4), &
day #,1a thoi diém dan ngimg chuyén dong hodc
xuyén qua muc tiéu. Hinh 4 14 so dd thuat toan

xéc dinh céc thoi diém #, 11, 12, 13,14, ta; cac hé s6
dicu khién k;, k> va giai h¢ phuong trinh (4).

ot; b 13 1y g

Hinh 3. Céc giai doan chuyén dong ciia van
quan tinh

k=tk=0x=Q V=V I=Q 0,

———Pl_ 1000}, =0:i=1.4 ¢,=Q,

DK:”izf(HBVZ)—f
AM A m

T {00

|M(f)t budrc tich phan |

k] =0
Thoat[1]=1

k=1
GD/[2]=1

0
GD/3]=1

k=1
GD[4]=1

k2:0
Thoat[2]=1,

Hinh 4. So do thuét toan giai hé phuwong trinh (4)
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3. Két qua va thao luin
3.1. S6 liéu dau vao

Tinh toan cho by phan gitr cham tu diéu
chinh kiéu van quan tinh c6 16 xo cua ngoi
JIBP-2 1dp cho ddu dan phao 100mm. Muc
tiéu dat nén chit. Do cung 10 xo x04n try tinh
theo cong thuc (4). Cac sb liéu dau vao trong
bang 2. Miii dan hinh parabol duong kinh xéc
dinh theo cong thic (5).

Gd*

3

8D, n o

!
d = d\/; (5)

Bang 2. Théng sé diu vao tinh toan

R=Cx=

Thoi T l 4 x v
diém (s) (m) | (mfs) | (m) | (m/s)

t 0.04445 | 1.998 0 0.005 0

1y 0.05419 | 1.998 0 0 -0.814

TT DPai lirgng h’gy Gigtri | P v‘;”
1 | Khéiluong ddudan | M 1588 | Kg
2 | Khdi lugng van QT m 0.020
3 Puong kinh dan d 0,100 m
4 | Chiéu dai phan mii H 0,150 m
5 | Giéihandichchuyén | Xmw | 0,005 m
6 | Khéi lugng 16 xo Vi 0,010 | Kg
7 Puong 16 xo D 0,050 m
8 | Puongkinhdayloxo | d 0,005 m
9 | Vatliéulo xo G 7.3.10"" | N/m?
10 | S6 vong 16 xo n 1,5 | Vong
11 | Van tdc va cham Ve 100 m/s

3.2. Két qud tinh todn

Giai h¢ phuong trinh vi phén (4) theo
phuong phéap so trén ngdn ngir Matlab bang
thuat toan Runge-Kutta bac 4, budce tich phan
h=0,00001. Diéu ki¢n dau tich phan:

Loy=0; Viy=Ve =100m/s; vi)=0; x0)=0.
3.2.1. Két qua gidi véi d day muc tiéu luw=2,5m
Bang 3. Gia tri cac dai lwong tai cac thoi diém

Thoi T 1 V X v
diém (s) (m) | (mfs) | (m) | (m/fs)
t 0 0 100 0 0
4| 0.00001 | 0 100 0 0

b 000238 | 0233 | 9428 | 0.005 | 5.637

0 : : : :

3000

-3500

-4000

i Il | I L
0 0.01 0.02 0.03 0.04 0.05 0.06
1[s]

Hinh 5. Luc quan tinh dén F[N]
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Hinh 6. Quéiing dudng I[m] va van téc V[m/s|

5 T T

. : — {1775
i & ; 1]

1
0.05 0.06

. i i I i
0 0.01 0.02 0.03 0.04
tfz]

Hinh 7. Quéiing dudng x/mm] va vn toc v/m/s]
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3.2.2. Két qua gidi voi dé day muc tiéu byn=0,5m
Bang 4. Gia tri cac dai lwong tai cac thoi diém

3.2.3. Muc tiéuday lyu=0,5m, vn toc cham V=200m/s

Bang 5. Gia tri cac dai lwong tai cac thoi diém

Thoi T ) Vv X v Thoi T l | 4 X v
diem (s) (m) | (m/s) (m) | (m/s) diem (s) (m) | (m/s) (m) | (m/s)
o 0 0 100 0 0 t0 0 0 200 0 0
i 0.00001 | 0.001 | 100 0 0 1 0.0001 0.02 200 0 0
12 0.00238 | 0.233 | 9429 | 0.0050 | 5.637 £ 0.0014 | 0.2756 | 191.4 | 0.0050 | 8.441
13 0.00537 0.5 | 8454 | 0.0050 0 13 0.0027 0.5 180.8 | 0.0050 0
ts 0.01511 05 | 8454 0 | -0814 ts 0.0126 05 | 1808 0 0.84

u} T T
o ‘ | , ‘ J ool b . =——Fam ]
-1000 | : i -2000 H : i
; -3000 H : : J
-1500 : : ; ; : 4
S 2000 : 1 = .
- ‘ Y- 5000 : ‘ .
H -6000 - H H : A B
-30001 : : : E : 7 Fooo L Mo ]
3500 ) ccor ST OO UOOE SOUTURURURUOE FOUOPUPOPOOE IRVPOPTPUPTVS PYPVORPRORONE FOVPPROROONE 8000 - V : i ; i
740000 OO‘OZ 0604 OOIOG OO‘OS OE]’I OOI'NZ 00‘14 0.01 790000 OOIOQ 0604 OOiOB 00‘08 Ob1 OOI'\Q 0.014
t[s] t[s]
Hinh 8. Luc quan tinh dén Fy[N] Hinh 11. Ly quan tinh dén Fy|N]
100 - - r r - - - 200 T T 1 T
: : [e— :
GO — : B | e ] 180 : 8
e Lo e BT 160 - : _I\[ﬂm] H
70l : AR O J 140 : : |
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= 80 . S DD F e e ]
E E :
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Hinh 9. Quéng duwdng /fm/ va van tbc V/m/s/

v[mes] x[mm]

i i i i
0006 0008 001 0012 0014 0016
1]

Hinh 10. Quéang dwong x/mm] va van toe vfm/s]

0 0002 0004

Hinh 12. Quing dwomg Ifm] va van toc V/m/s]

: ; — (IT1/S]
sl : : ‘ : m— i)

w[mis], x[mm]

B i ; i . ¥
ol 0.00z 0.004 0.006 0.0o08 0.01 ooz 0.014
ts]
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3.3. Thdo ludgn

Luc quan tinh dén tac dung Ién chi tiét ngoi
cO gia tri rat lon. O giai doan dau mii dan
xuyén vao muc tiéu, lyc quan tinh dén ting
sau do giam dan t6i khi dan dung lai hoac
xuyén qua muc ti€u (Hinh 5, 8, 11).

Khi vira cham muc tiéu van quén tinh
chuyén dong 1én gan nhu tirc thoi dé bit kin 16
truyen Itra 1én kip no; thoi diém van quéan tinh
di vé rit gan vai thoi diém dan ngimg chuyén
dong hodc vira xuyén qua muyc tiéu (Bang 3,
4,5 vaHinh 7, 10, 13).

Truong hop bé day muc tiéu 0,5m thi thoi
gian van quan tinh di vé do lyc dan hoi cua 1o
xo chiém phan 16n thoi gian giit chim cua
ngoi (Hinh 10, 13).

Trudng hop bé day myc tiéu 2,5m, ddu dan
khong xuyén qua dugc muc ti€u thi thoi gian
dau dan xuyén qua muc tiéu chiém phan 16n
thoi gian gitr cham cua ngoi (Hinh 7).

Thoi gian van quan tinh di vé khong phu
thudc vao d6 day muc tiéu, van tdc va cham.
Két qua trén cac bang 3, 4, 5 cho thay khoang
thoi gian van quéan tinh di vé 1 0,01 gidy.

Tai liéu tham khao

4. Két luan

Trén co s¢ phan tich qué trinh lam viéc,
phan tich lyc tdc dung tac gid da xay dung
phuong trinh chuyén dong twong dbi cua van
quan tinh va két hop véi phuong trinh chuyén
dong va xuyén cua dau dan dé nhan dugc hé
phuong trinh vi phan va luu db thuat toan co
thé str dung nghién ctru, tinh toan bo phén g
cham tu diéu chinh.

Hé phuong trinh vi phan (4) c6 thé sir dung
dé tinh toan, khao sat cho bo phén gitr cham
kiéu van quan tinh st dung thudc gitr cham
bang cach thay lyc dan héi 16 xo bang ap luc
khi thube do liéu thude gitr cham chay.

St dung hé phuong trinh (4) cho phép
khao sat anh hudng cua van tdc va cham, tinh
chat muc tiéu dé giai thich dinh luwong tinh
nang ty didu chinh thoi gian gitr cham. Hé (I)
cling c6 thé dung dé tinh toan, thiét ké bo phan
gilt cham ty diéu chinh kiéu van quan tinh.

Phuong phap nghién ctru ndy hoan toan c6
thé ap dung dé xay dung hé phuong trinh tinh
toan dong luc hoc bd phan gitt cham tu diéu
chinh kiéu co khi.

[1]. Vii Van Lam, “Nguyén Iy két cau tinh todn va thiét ké ngoi dan”, NXB QDND, Ha Nbi, 2008, 340 tr.
[2]. Vii Van Lam, “Ngoi dan”’, NXB QDND, Ha Noi, 1999, 314 tr.
[3]. Nguyén Van Thuy, Tran Vin Dinh, “Uy luc dan”’, NXB QDND, 2007, 174 tr.

ESTABLISHING THE SYSTEM OF MICROLOGICAL EQUATIONS FOR
CALCULATING DYNAMICS AUTOMATIC DECELERATION DISCRIMINATION
FEATURE WITH INERTIAL VALVE

Abstract: In order to have strong effect against a shielded target, the projectiles are often fitted with a delay
fuzes so that the detonation occurs after penetrating the target. Among the types of delay for the fuze, there is an
automatic deceleration discrimination feature that acts as a delay feature to regulate delay fuze operation until the
projectile has achieved complete target penetration, regardless of target thickness, which is a great advantage of
this feature. The basic element of this feature is an inertial valve. However, there is not complete mathematical
model to analyze and calculate this structure while designing. Therefore, the paper has established the
mathematical model of the inertial valve when operating. The model was applied in calculating the regulate delay
of some fuzes for amor-piercing projectile.

Keywords: regulate delay, inertia valve, fuze, base-detonating impact fuze.
*T4c gia lién hé: Pham Vin Luén (luank29@gmail.com)
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THIET BI KIEM TRA VA PANH GIA PO MON BUONG PAN CUA
PHAO 105MM-M101 TICH HQP TREN PIEN THOAI THONG MINH
ThS Nguyén Thé Tai"", ThS Phan Ngoc Phwong', TS Tran Trung T4>

!Khoa Vi khi/Truong St quan KTQS
’Ban KHQS/Truong ST quan KTQOS

Tém tit: Kiém tra va danh gia d6 mon budng dan 1a mot trong nhitng ndi dung quan trong cua cong tac kiém
tra ky thuat, danh gia phan cép chit lugng sung phéo. Bai bao gidi thiéu thiét bi kiém tra d6 mon budng dan cta
phao 105mm-M101, khic phuc nhimng bét cap cia dung cu hién c6. Phuong phép nghién ctru dua trén cong nghé
két n6i Bluetooth véi dién thoai thong minh, str dung cam bién tiém c4n dién t, 1ap trinh trén mo6i trudong Arduino-
Arduino IDE véi vi mach diéu khién Arduino Nano, xir Iy tin hi¢u, danh gia két qua do trong moi truong 1ap trinh
cho hé diéu hanh Android-MIT App Inventor. Két qua nghién ctru 14 thiét bi kiém tra danh gia d6 mon budng dan
ctia phao 105mm-M101 hoan chinh ¢6 tich hop “s tay k¥ thuat dién ti” cung cip nhiing hoc liéu can thiét vé
phao 105mm-M101. Qua trinh thir nghiém cho thay, ding thiét bi méi dé kiém tra va dénh gia d6 mon budng dan
phao 105mm-M101 gitip thao tac thuan loi, tiét kiém thoi gian, ting do chinh xéc trong cong tac kiém tra ky thuat,

phan cap chat lugng vii khi trang bi.

Tir khéa: D6 mon buéng dan, cam bién tiém can, Arduino Nano, Android-MIT App Inventor

1. D3t vin dé

D6 mon budng dan [1] 1a sy ting kich
thude ctia budng dan vé chiéu dai va duong
kinh (d6i véi phao 105mm-M101 d6 mon
buéng dan duoc xac dinh bﬁng d6 mon theo
duong kinh budng dan tai vi tri tiép giap ranh
X0an).

b6 mon buéng dan xuit hién do cac
nguyén nhan sau: anh hudng truot co hoc cua
qua trinh nap dan va rat vo dan; cac luc ap
suat khi thude tac dung vao thanh bué)ng dan;
qua trinh bao quan, niém cat khong tt, tac
dong cua thoi tiét 1am gi, rd budng dan.

Buong dan bi mon lam tang thé tich buong
dbt, dan dén ap sut khi thudc b giam, luc day
tac dung lén day dan yéu lam giam so téc dau
nong, khi ban c6 do tan mat 16m, giam do
chinh xac ban. D6 mon budng dan qua 16n, so
tbc qua thap c6 thé lam dan guc giy nguy
hiém cho xa thu.

Vi vdy viéc kiém tra danh gia d6 mon
budng dan 13 ndi dung quan trong trong kiém
tra ky thuat va phan cap chat luong phao
105mm-M101. Trong khi d6 dé xac dinh cip
chat lugng ctia budng dan phaol05mm-M101
su dung thiét bi hién c6 véi s6 luong 16n phao
s& mat rat nhiéu thoi gian, cong sirc va mirc
do chinh xac phu thudc rat nhiéu vao trinh do,
kinh nghiém cta nguoi can b ky thuat.

Hién nay, thiét bi do, kiém bﬁng cong ngh¢

s6 da va dang co nhiéu tinh wu viét vuot troi
va khong ngung phat trién [2], viéc ing dung
cac cong ngh¢ hién dai d€ nghién ctru, ché tao
thiét bi do, ki€ém khac phuc nhiing han ché cua
thiét bi hién c6 nham nang cao chat lugng
trong cong tac kiém tra ky thuat, phan cap
chat lugng vii khi trang bi 1a phu hop véi xu
thé phat trién cong ngh¢ hién nay.
2. N¢i dung nghién ciru
2.1. Thiét ké so do khoi thiét bi

So d6 khéi thiét bj (Hinh 1).

KHOI :
xuoIxULY | | xuoiTHU
TROVEY. (= vADIEU THAPDO
; KHIEN LIEV

LIEU
DIEN THOAI HDH
ANDROID BLUETOOTH ﬁ ﬂ {T
11

KHOI NGUON

Hinh 1. So' @ khdi thiét bi
Chuec néng cta ting khéi:
Khéi nguon Théng qua bién 4 ap cap nguon

cho céc kh01 khac hoat dong va bién ap dé sac
cho ngudn;

Khéi thu thap dit liéu: Gom cac cam bién
do dé thu thap dir liu vé dinh vi thiét bi va do
mon budng dan;

Khéi xtr Iy va diéu khién: Nhan tin hiéu lay

9
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dugc tir khdi truyén nhan dit liéu, nhan gia tri
tor khoi thu thap dir li¢u, xt 1y dir liéu va
truyén dir li€u dén khoi truyén nhan dir li¢u.

Khdi truyén nhan dir liéu: Nhan dir lidu tir
dién thoai gui cho khoi xtr 1y va ti€p nhan dir
liéu cua khoi nay dé€ truyén tai vé dién thoai
thong qua Bluetooth.

2.2. Nghién civu chon thanh phan cho tirng
khoi
2.2.1. Khéi truyén nhan dir liéu

Khéi truyén nhan dir liéu ¢6 nhiém vu nhan
tin hi¢u tr phan mém trén dién thoai va truyén
tai vé khoi xtr 1y, dong thoi nhan dir liéu tur
khoi xur Iy dé truyén tai 1én cho phan mém trén
dién thoai.

Yéu ciu cua khdi nay 1a:

Truyén nhén tin hi¢u khong day, pham vi
16n hon 2 m;

Dé& dang truyén qua cac vit can nhu vo
thiét bi, thanh budng dan;

Giao tiép hai chiéu (truyén va nhan tin
hi¢u) voi khoi xir Iy va phan mém trén di¢n
thoai;

bién nang tiéu thu thép, hoat dong ¢ hiéu
dién the thap.

Tu nhitng yéu cau trén, chon thanh phén
cho khoi nay 1a module Bluetooth HC-05
2.2.2. Khéi thu thdp diF liéu

Khéi thu thap dir lidu 1a cam bién do co
nhiém vu xac dinh o mon budng dan va kiém
tra dinh vi cua thiét bi.

Yéu cau:

Cam bién do do mon buéng dan co6 do
chinh xac cao, toi thiéu c6 thé xac dinh gia tri
chia t61 thiéu 0,02 mm; c6 dd bén cao, chiu
duoc dau mao, tinh 6n dinh cao; tin hiéu dau ra
dang tri sO thay d6i analog dé xu 1y;

Cam bién c6 tin hiéu dau ra tin hiéu s6
truyén tai vé khoi xu ly dé xur 1y, cac tin hi¢u
nay can tuong thich voi kha ning xu Iy cua
khoi xur ly;

Tiéu thu di¢n nang thép; hoat dong & hi¢u
dién thé thap.

Tu nhiing yéu cau trén, lva chon thanh
phan cho khéi thu thap dir liéu gém:

Cam bién do d6 mon buéng dan: Cam bién
tiém can analog VELT-APR18-08V (Hinh 2)
v6i dau ra hiéu dién thé thay ddi va module
cam bién dién ap cho Arduino AA118.

L s

M18x1

50 10 =
60

Hinh 2. Cam bién tiém cn
VELT-APR18-08V

,Déy 1 cam bién tiém can loai dién tir, nhan
biét khoang cach voi vt c6 tir truong nhu kim
logi, nam cham, ... c6 dau ra dang tin hi@u
bién d61 theo khoang cach cua vat do voi dau
cam bién. Cam bién dugc ga dat dé do trong
thiét bi nhu Hinh 3.

Théng s6 ky thuét:

Khoang cach do: 1 + 8 mm;

Vo bao v¢: Khong;

Pién ap dau vao: 15-30 V;

Pién 4p daura: 0- 10 V;

Cuong d6 dong dau ra: 4 - 20 mA;

Tén sb hoat dong: 100 Hz;

Dong tiéu thu: < 20 mA,;

Dang dau ra: PNP analog;

Sai s6 tuyén tinh: £ 0,3% FS;

Do phan giai: 0,05% FS;

Bao vé mach: Bao vé ngén mach, phan cuc
nguoc va qua tai;

Nhiét @6 hoat dong: -10 dén 50°C (khong
ngung tu);

Chéng va dap: 500 m/s2 (50 G) theo truc
X, Y, Z.

Chéng rung lac: 10 - 55 Hz (bién d6 1,5 mm);

Chuan chéng nuéc: IP67;

Két ni: bang cap 04,8 mm dai 2 m.

10
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Hinh 3. G4 dit cam bién
1. Than do; 2. Dé di dong; 3. Truc truot; 4. Cam
bién do; 5. Con trieot.
2.2.3. Khoi xir Iy tin hiéu

Khéi xur 1y tin hiéu c6 nhiém vy tiép nhan
tin hiéu tir module Bluetooth HC-05 14y tir
dién thoai; truyén tai tin hiéu cho module
Bluetooth HC-05 dé truyén cho dién thoai;
tiép nhan va xtr 1y tin hiéu tir cac cam bién
tiém can.

Yéu ciu co thé giao tiép voi nhidu module
khac nhau; hoat dong on dinh; dién nang tiéu
thu thép; tbe do xir 1y nhanh.

Tir nhitng yéu cau trén chon khéi xir Iy dir
liéu la Arduino Nano.

Mach Arduino Nano: 1a mot vi diéu khién
d3 duoc tbi gian vé kich thudc cho tién sir
dung. C6 chuc nang tuong tu nhu cac mach
Arduino khac. Do duoc ti gian rt nhidu vé
kich thudc nén Arduino Nano chi dugc nap
code va cung cip dién bang duy nhit mot
cong mini USB.

2.2.4. Khoi nguon

Khéi ngudn c6 nhiém vu cip ngudn dién
6n dinh, duy tri trong thoi gian dai cho thiét bi
hoat dong, phai dam bao cap nguon ding voi
yéu cau nguodn ciia timg thanh phan.

biénap dau vao cua cac thanh phan chinh
noi voi khoi nguon trong mach dién:
Cam bién tiém can Analog VELT-APR18-

08V:15-30V;

Arduino Nano: Khuyén nghi 7 - 12 V, giéi
han 6 - 20 V.

Tir dién ap can ,thié't cho cac thanh phan
nhu trén, chon khoi nguén goém cac thanh
phan sau:

Pin 18650;

Module gidm ép;

Mach sac;

Cong tic ngudn va dén bao.

2.3. Xay dung chwong trinh cho Arduino va
phan mém nhdn, xudt, danh gia két quad do
2.3.1. Xdy dung chwong trinh cho Arduino

Trén co s nghién ctru phwong phap do,
xay du:ng lvu d6 thuat toan, chuong trinh
dugc viét trén moi truong lap trinh cho
Arduino-Arduino IDE [3].

Nguyén ly lam viéc cua chuong trinh:

Khi khoi dong thiét bi, ngudn dién cap cho
Arduino va toan bé module hoat déng: Cac
gia tri cua module lién tuc duoc gui vé cho
Arduino.

Néu thiét bi ¢ trang thai binh thuong
(khong do), cam bién dinh vi thiét bi do khong
nhan duoc tin hit:eu tur truong s€ cho ra tin hi¢u
c6 muc logic thap, Arduino sir dung dién tro
trong d€ xem cac mirc logic nay la cao (gia tri
1a“1”). Néu Arduino nhén gia tri logic la thap
thi gan bién gia tri dinh vi thiét bi do bang 17,
nguoc lai bang “0”. Cam bién Analog do do
mon budng dan ¢ trang thai bat ky déu c6 gia
tri sinh ra la dong di¢n c6 dién ap thay doi
dugc, gia tri dién ap nay théng qua module
bién ddi dién ap vé trang thai dién ap thap (0
- 5 VDC) ma Arduino c6 ghe }iOC duoc.
Arduino doc dién ap nay va bién d6i no thanh
gia tri sO tr 0 - 1024 twong tng v6i 0 - SVDC
nhan dugc. Gia tri nhan dugc nay :[hat ra ;a
cac xung dién gia tri dao déng, ma th do tiep
nhan xu ly 9ﬁa Ardu’ino, co toc do rat cao 12
MHZ’ nén néu tryc tiép lay gia nay s dung s€
sai s0. D€ khac phuyc tinh trang nay, ta dung
vong lap dé lay trung binh gia tri ciia 1000 lan
do, tirc 1a 14y két qua cua tong 1000 lan do dé

11



NGHIEN CUU KHOA HOC

chia cho 1000, gia tri luc nay 1a gia tri trung
binh. Gi4 tri trung binh dugc lru vao bién “y”
sau do tinh toan theo phuong trinh ctia cam
bién dé cho ra két qua do. Gia tri cia y c6 tir
0— 1024, cac gia tri nay tuong trng véi khoang
cach ctia ddu cam bién t6i tAm thép do. Puong
kinh budng dan cang 16n gia tr ndy cang lén
va nguoc lai. Tur gia tri s6 nay ta tién hanh
bién d6i sang khoang cach thong qua phuong
trinh bac 2 v&i hé s6 thue nghi¢m.

Cudi cing ciia mot vong lap, Arduino s&
giri két qua sb cac gia tri do cho module
Bluetooth, module nay s& két néi voi dién
thoai va gui gia tri lén phin mém dé phan
mém xuét két qua.

2.3.2. Xay dung phdan mém nhdn, xudt, danh
gia ket qua do

Cin cr vao tai liéu phan cdp chat luong,
xdy dung luu dd thuat toan dé xay dung phan
mém nhan, xuét, danh gia két qua do trén moi
truong lap trinh cho hé diéu hanh Android-
MIT App Inventor [4]. Giao dién phan mém
duoc thiét ké, xay dung nhu trén Hinh 4.

EHACH i1 DO MON BUONG DAN

an ma va két ndi Bluetooth

Nhén vao icon Biuetooth dé két noi.

& Chua k&t néi

PG mon budng dan

[4] Gidi thi¢u phdo 105mm M101:

Két qua Phan cap|

[4] Céu tao, hoat déng, thio |3p phao: Pinh vi thiét bi do

[4] St dung phéo:

[4] Hong hée théng thuéng va khace phuc: Gid i trung binh 3 fan do:
[4] Huéng dan kiém tra ky thuat: Lan do 1:
[4] Bao quan - bdo dudng phao: Loz
Lan do 3:

o o o o
o o o o

Trung binh:

Tré lai Cai dat

KIEM TRA DANH GIA

Gigi thiéu Goépy Thoat

Hinh 4. Giao di¢n ctia phan meém

Phan mém duoc 1ap trinh co nhiéu tinh
nang nhu cac tinh nang vé gidi thiéu, thong sb
ky thuat, cAu tao, bo dan, déng bd, hudng dan
su dung, kiém tra ky thuat phao,... két ndi véi
thiét bi do d6 mon buéng dan dé nhan, tinh

toan, xudt gia tri va danh gia két qua do.

Nhung trong bai bdo nay, chi gidi thi¢u
nguyén ly hoat dong cua tinh nang nhén, xuat,
danh gia két qua do.

Khi phan mém két nbi thiét bi qua
Bluetooth, phan mém nhan két qua tur thiét bi
gui lén, day la gié tri tho, khong phai két qua
hién thi.

Két qua do mon buéng dan nhan duoc tu
phéan mém s& duoc so sanh voi ti€u chuén
phan cap dé phan cap buong dan.

Gié tri hi€u chinh dugc nhap trong phén
mém s€ duoc luu trir va lién tuc g vé cho
thiet bi khi n6 tién hanh do.

3. Két qua va thao luin

3.1. Cdc hang muc hiéu chudn, thir nghi¢m
thiét bi

3.1.1. Hiéu chudn thiét bi

Cin ctr d¢ hiéu chuan: Hiéu chuan chinh la
bién phap dé truyén do lon cua don vi do
luong tr chudn c6 d6 chinh xac cao nhat téi
cac phuong tién do thong thuong nham dam
bao tinh thong nhat va d¢ chinh xéac can thict
cta tat ca phuong tién do.

Cong cu co ban nham dam bao tinh lién két
cta mot phép do 1a hi¢u chuan phuong tién
do. Hi¢u chuan lién quan t61 xac dinh cac dac
tinh do luwong cia mot phuong tién do. Thuc
hién thong qua vi¢c so sanh truc ti€p voi
nhirng chuan da biét.

Can cr vao diéu kién nghién ctru hién tai
cuia nhém de tai, cia Nha truong;

Can ctr vao cac chi tiéu dit ra ciia san pham
c6 két qua do chinh xéc t6i thiéu la 1/1000
inch.

Trén co s do lya chon phuong an sur dung
Panme c6 d0 chinh xac 0,01 mm dé hiéu
chuan cho thiét bi.

Phuong phép hiéu chuan: Sir dung Panme
kep vao 2 dau than do va con trugt xac dinh
mot gia tri chuan bat ky nam trong thang do
trén thiét bi doc gia tri tuong Ung trén trén
Panme. Sau d¢ lay gia tri do duoc trir cho 105
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mm 12 gi4 tri 6 mon cuia budng dan (hé mét).
Gia tri hién thi cua thiét bi do 1a gi tri 6 mon
budng dan ¢ hé inch (dwoc quy ddi tir gia tri
d6 mon buéng dan & hé mét). Néu gia tri hién
thi chua tring thi diéu chinh lai thiét bi. Qua
trinh hiéu chuén hoan tat. Ta cling c6 thé thuc
hién 13p lai & mot s6 vi tri khac nam trong
thang do dé kiém tra do chinh xac cua quéa
trinh hi¢u chuén.
3.1.2. Thir nghiém, ddanh gid thiét bi
Tién hanh kiém nghiém so sanh thiét bi voi

thude chuyén dung trong 10 1an do trén cung
mot khdu phdo, goc do trong budng dan twong
mg v6i nhau. Thuc hién trén 02 khau phao
105mm-M101 tai khoa Vi khi/Truong Si
quan KTQS dé kiém nghiém thiét bj. Két qua
do duoc thé hién trong Bang 1.

Biing 1. Két qué do béng thiét bj va thude

chuyén dung trén hai khau phao khac nhau

Phao 105mm-M101 | Phiao 105mm-M101
So hiéu: 25354 So hi€u:21326
TT Két qua do (inch)
Thwoc Thuwoc
Thiétbi | hwvén | ppigepi | chuyén
dung dung
1 0,013 0,012 0,052 0,051
2 0,014 0,013 0,051 0,050
3 0,012 0,012 0,051 0,052
4 0,013 0,012 0,050 0,050
5 0,013 0,014 0,052 0,052
6 0,012 0,012 0,053 0,052
7 0,012 0,012 0,050 0,050
8 0,013 0,012 0,052 0,052
9 0,014 0,013 0,053 0,052
10 0,012 0,012 0,050 0,050
Nhén xét:

Qua qué trinh kiém nghiém, so sanh két
qua do voi thude chuyén dung trén phao cu
thé, ta thay két qua do cua thiét bi co ban

turong dong véi thude chuyén dung.

Sai s6 twong ddi 16n nhét cua thiét bj so voi
thudc chuyén dung 1a khong qua 7,6%.

Thiét bi hoat dong 6n dinh.
3.2. Ddnh gid hiéu qud kinh té, ky thudt

Tién hanh thuc nghi¢m trén phdo cu thé
cho thdy mot s6 tiéu chi chinh vé hi¢u qua
kinh te, k¥ thuat khi st dung thiét bi da the
hién tinh vuot trdi, dac biét 1a thoi gian va tinh
chinh x4c cua doc két qua do. Trong do, quan
trong hon ca 1a két qua do khi sir dung thudc
phu thudc rat nhi€u vao trinh dg, kinh nghiém
cua nguoi do. Két qua cac ti€u chi dugc tong
hop trong Bang 2.
Bang 2. Cic ti€u chi chinh so sanh hi¢u qué do

bang thiét bi va thwéc chuyén dung

K Thuoc
TT Noi dung Thl.et chuyén
bi
: dung
|| Thoi gian trién 5 5
khai thiét bi phat phit
2 | Thoi gian 1 lan d 2 3
01 gl1an an do
8 phut phut
;5 | Thoi gian 10 lan 10 30
do phut phut
g | Rdcxuatthanh o g0 | 6o 700
cong 1 lan do
Yéu cau vé yéu Trung
> | linh dong tac binh Cao

4. Két luin

Trén co s tong quan van dé nghién ciru,
co so nghién ctru 1y thuyét vé hé thdng do,
dién thoai thong minh, hé diéu hanh Android,
Bluetooth, Arduino va cac cam bién tiém cén
dé do khoang cach... trén co so d6 da xay
dung yéu cau, nguyén 1y hoat dong cho thiét
bi va phan mém. Tir d6 tién hanh quy trinh
thiét ké san pham: tir thiét ké, thir nghiém
nguyén ly dén thiét k&, thir nghiém cong nghé
va tién hanh ché tao va hoan thién cac dang
san pham cua dé tai.

Thiét bi sau khi hoan thi¢n tién hanh thyc
nghiém trén 02 khéu phao da thu dugc mot sb
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két qua cu thé: Két qua vé tri s6 do d6 mon
budng dan co ban twong dong véi thudc
chuyén dung; Thiét bi sir dung d& dang, thoi
gian do nhanh, cho két qua do tuong minh, r&
rang, doc, luu két qua nhanh va phan cap chat
lwong budng dan ngay sau mdi lan do.

Thiét bi kiém tra va danh gia do mon

hop trén dién thoai théng minh nhim timg
budc thay thé dé khic phuc nhitng khé khin
ctia thiét bi hién c6, gitp thuan lgi trong thao
tac, tiét kiém thoi gian, tang do chinh xac va
phul hop véi diéu kién phat trién cong nghé
hién nay. Dong thoi thiét bi duogc tich hop trén
dién thoai nhur 1 “s6 tay k¥ thudt dién ti” givp

nguoi can bo k¥ thuat tra ctru thong tin can

budng dan ctia phdo 105mm-M101 dugc tich TO1 ¢
thiét vé phao 105mm-M101.
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EQUIPMENT TO INSPECT AND EVALUATE THE WEAR OF AMMUNITION
CHAMBER OF 105MM-M101 CANON INTEGRATED ON SMARTPHONES

Abstract: Inspecting and assessing the wear of the ammunition chamber is one of the important contents of
the technical inspection and assessment of the artillery guns quality hierarchy. The article introduces equipment to
inspect the wear of the ammunition chamber of the 105mm-M101 Cannon, overcoming the inadequacies of the
existing instruments. Research method based on Bluetooth connection technology with smartphone; using
electromagnetic proximity sensor; programming on the Arduino environment — Arduino IDE with Arduino Nano
microcontroller; Signal processing and evaluation of measurement results in the programming environment for
Android operating system MIT App Inventor. The research result is complete equipment to assess the chamber
wear of the 105mm-M101 cannon with an integrated "Application of Technical Manual" providing the necessary
learning materials about the 105mm-M101 cannon. The expiremental process shows that using new equipment to
inspect and evaluate the wear of 105Smm-M101 artillery chambers helps to operate conveniently, save time, and
increase accuracy in the technical and hierarchical inspection weapon quality.

Keywords: Ammo chamber wear, proximity sensor, Arduino Nano, Android-MIT App Inventor
*Tac gia lién hé: Nguyén Thé Tai (thetaiakmsncs33@gmail.com)
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NGHIEN CUU ANH HUONG CUA MOT SO THONG SO PEN
QUY LUAT THAY POI AP SUAT KHi THUOC VA
TOC PQ PAN CUA SUNG BAN DUOI NUOC

ThS Nguyén Hiru Thing”
Khoa Ban/Truong ST quan KTQS

Tém tit: Bai bao x@y dung mo hinh thuét phong trong cua siing bén dudi nude. Két qua 101 giai thu dugc quy
lut thay ddi cua ap suét khi thudc, tbe do dan theo thoi gian va theo quing dudng chuyén dong. Mot s6 két qua
tinh toan duoc so sanh v6i thir nghiém nham kiém chung tinh dang dan ciia mo hinh. Trén co' 6 mo hinh lap duoc,
khao sat anh huong mot s6 thong s6 dén quy luat thay doi a ap suét khi thudc 16n nhat va toc do dau nong cua dan.
Lam co s& ban dau dé lwa chon cac thong s6 hop 1y trong thiét ké sung va dan ban dudi nude.

Tir khéa: Thuat phong trong, dan ban dudi nude, siing ban dudi nude.

1. Pat van dé

Stng bén dudi nude dugce trang bi cho luc
lugng dac cong nudc, nguodi nhai tac chién &
bién dao dé chong lai ké dich va ca dit, hién
nay dang dugc nghién ciru va ché tao trong
nuodc [2]. Hién tuong bén cta hé sung - dan
khi ban dudi nudc co dic diém khac biét so
v6i sting phéo thong thudng, thé hién & nhing
khia canh sau:

Qué trinh dan chuyén dong, v6i sy c6 mat
cua cdt nudc trong long nong dau dan phai
chiu Iyc can rat 16n, bao gdm: 4p lyc thiy tinh,
ap luc thuy dong va luc can ma sat gitra cot
nude voi thanh long nong.

Qua4 trinh bién d6i nhiét thanh cong cua
hién tuong bén, ngoai cong chu yéu 1am dan
chuyén dong, khi ban trong méi truong nudc,
nang luong khi thudc con thuc hién cong dé
day cot nude ra khoi nong stiing, cong dé thang
luc can ma sat, ap luc thuy dong va ap luc
thity tinh & nhitng d6 sau bin khac nhau.

Do su c6 mat cua lugng nudce trong nong
va cac thanh phéan lyc can ndi trén nén quy
ludt thay ddi ctia ap suat khi thudc va toc do
dan s& c6 nhitng dic diém riéng. Co thé chia
chuyén dong ctia dan trong nong lam hai giai
doan sau:

Giai doan chuyén dong lién két, tinh tir thoi
diém dan bat dau chuyén dong toi khi dai dinh
tam trudc cua dan ro1 nong. Giai doan nay cé
thé coi khdi luong dan trong mo hinh bang
khéi luong ctia dan cong v6i luong nudc trong
long nong.

Giai doan chuyén dong ban lién két, bat
dau tir thoi diém dai dinh tim trude roi nong
t61 khi dai dinh tAm sau mat lién két véi nong,
khdi lugng dan trong md hinh bang khoi
luong thuc té cta dan.

Trong [5], cac tac gia da xay dung mo hinh
thuat phong trong ctia stng ban dudi nude
trong giai doan dan chuyén dong lién két, mo
hinh nay twong ddi ddy da so voi cac mo hinh
trude day khi co xét truc tiép anh hudng cia
ma sat gitra ¢t nudc véi thanh trong cua nong
sung va mot s6 cong thir yéu khac trong
phuong trinh bién d6i ning lugng, tuy nhién
can phai bd sung thém giai doan dan chuyén
dong ban lién két vao trong mo hinh dé dugc
mo hinh thuat phong trong dy du cho hé sung
- dan bén dudi nude.

Noi dung bai bdo nay nghién ciru mo hinh
thuat phong trong ¢ ca hai giai doan. Trén co
s0 mo hinh 1ap duoc, khdo sat anh hudng cua
mot sb diéu kién nhdi (luc thude phoéng, mat
d6 nhdi, chidu dai nong va do sau cua phat
bén) dén hai dic trung quan trong nhat cua
hién tuong ban do6 la: Ap suat khi thubc 16n
nhdt P va tdc do ddu nong ctia dan v, .

2. Mo hinh tinh toan thuat phong trong cho
hé sung - dan ban dwéi nude
2.1. So'dé ngu vén [y thuit phong trong ciia
hé siing - dan ban dudi nudc

Pé dam bao cho dau dan chuyén dong
trong nudc c6 do on dinh tot, dau dan ban
dudi nude c6 hinh dang mii tén va khong co
chuyén dong quay quanh truc dan. Sau khi
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Liéu phong Pan Nong Cot nwde Nude
7 ﬁmf%:;%h
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ly |1, L

Ld

Hinh 1. So' d6 nguyén l)’f thuat phong trong

ciia sung - dan ban dwéi nwéce
phat hoa, ngoai viéc sinh cong day dau dan va
nong chuyén dong, nang luong khi thube con
day cot nudc trude Qau dan cing chuyén dong
ra khoi nong, so d6 nguyén ly thuat phong
trong (TPT) cua sing - dan ban dudi nudc
duogc dua ra trong Hinh 1.

Trong do :

[, - Chiéu dai quy doi thé tich ty do cia
budng dot.

| - Quing dudng chuyén dong ciia dan tai
thoi diem xét.

L - Chiéu dai quy d6i ciia dau dan.

L, - Quéng duong chuyén dong cua dan
trong nong.

h - Do sau cua phét ban.

Ngoai cic gia thiét nhu sing phao thong
thuong, khi xay dung m6 hinh TPT cho sung -
dan ban dudi nudc, ta can phai b6 sung thém
cac gia thict sau:

- Nudc c6 tinh nhdt ye‘l khong nén’du:(yc,
trong giai doan dan chuyén d@ng lién keét, dan
va lugng nudc trong nong chuyén dong cung
toc do [5].

- Trong giai doan dan chuyén dong ban lién
két, bd qua khoi luong thém vao (added mass)
cta nuéc ma dan mang theo va chi ¢6 luc can
ma sat, luc can ap suat tac dung 1én dan [3].

- Tén that nhiét qua thanh nong va luong khi
thu6e phut qua khe hé duoc ké dén thong qua
hé so giam thap luc thude phong [1].

- Mat d¢ clia nude khong thay doi boi nhiét
luong sinh ra tir phat ban. Bé qua ma sat giira
dan voi nong.

2.2. Phuwong trinh mé ta quy ludt chdy va tgo
khi cua thuoc phong [1]

dz _p

-2 1
dt I, W)
d_l//zﬁ Q)
I,

Trong do:
w=yz(+Az+puz’) .o =1+2Az+3uz’

p, z, ¥, o - Lan luot 1a ap suét thuat
phong cua khi thude, bé day chay tuong dbi,
luong thudc phong chay tuong dbi va dién
tich bé mat chay twong ddi ctia phan t6 thude
phong.

¥> A, it - Cac ddc trung hinh dang cua
phan t6 thudc phong.

I, - Xung luong ap suat khi thudc trong
thoi gian thudc chay.

2.3. Phwong trinh chuyén dgng ciia dan

Ap dung dinh Iy bién thién dong luong cho
su chuyén dong cua dan va cég nudc trong
nong trong giai doan dan chuyén dong lién
keét:

F_F- d(mv)+d[pv(Ld —L—I)S} o

Pas =l T dt dt

Trong do:

F =8(p,, +pgh) - ap luc thuy tinh bén
ngoai mi¢ng nong sung;

F,=pv’S / 2 - 4p lyc thuy dong bén ngoai
miéng nong stng khi dan chuyén dong;

F, =/1*pv27rd(Ld —L—l)/2 - luc ma sat
gitra c0t nudc voi thanh trong nong sung.

A" - hé s6 luc can ma sat gitra cot nudc véi
thanh nong [3, 4].

DPai>Pu - lan luot 1a ap suét khi thudc tai
day dan va 4p suit khong khi tai bé mat
thoang.

d,S, p - lan luot 1a duong kinh trong ctia
nong, dién tich tiét dién cua nong va khdi
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luong riéng cua nude.

Trong giai doan chuyén dong ban lién két,
lwong nudce trong nong di bi ddy ra hét khoi
nong. Do d6, lyc can ctia nudc tdc dung 1én
dan bao gém luc can ma sat gitra dan voi nudc
va lyc can 4p suit (bao gdm luc can thiy tinh
va luc can thuy dong) [3, 6]:

¢, Qpv’ 2

F, +F, = +5(py +pgh+p7v) (4)

bk

Eoy

Trong do:

Cr, Q- 1an luot 14 hé sb ma sat va dién tich
bé mit dau dan tiép xUc voi nude bén ngoai
nong stng tai thoi diém xét.

Tir phuong trinh (3), (4) qua bién d6i, ta
duogc phuong trinh chuyén dong ctia dan:

VS
dv Spag + ki pT_le(pkk +pgh)

dt m+kpS(L, —L—-1I) )
A ovird(L, —L—-1
R i O
m+kpS(L,—L—1I)
dl
—=v 6
7 (6)

Trong d6: k,,k, - 1a h¢ s diéu khién twong
g trong ting giai doan, giai doan chuyén
dong lién két: k, =1, k, =0; giai doan chuyén
dong ban lién két: k, =0, k, =1.

2.4. Phuong trinh co ban thudt phéng trong
cua hién tuwong ban

Tir khi dan bat dau chuyén dong dén khi
dan’ ra khoi n(‘)n»g, cong thuc hién cua khi
thudc dugc chuyén hoa thanh cac dang sau:

Cong chu yéu lam dan chuyén dong tinh
tién: E, =mv2/2; bong nang cia cdt nudc
trong long nong: E,=pV’S(L, —L—l)/2;
Pong ning cia luong nudce tai thoi diém roi

/ 2
khdéi miéng nong: E, = J. ’OVTSdl ; Cong dé
0

thing luc ma sat gitta cot nudc voi nong:
L% 2

, =J~/1 pvrd(L,~L l)dl
o 2

phém chay va thudc phéng chua chay hét

chuyén dong trong khoang khong phia sau

day dan: E, = ov*/6g; Cong dé thang ap luc

thiy tinh & d6 sau ban (h) : E, = SI(p,, + pgh)

; Cong thing lyc can ctia nudc trong giai doan

; Cong dé lam san

L
bén lién két: E, = F,, [ dx. Thay céc biéu thitc
0

trén vao phuong trinh can bang ning luong:

7
Spl, +1)= foy -0)_E, qua bién doi ta
i=1
dugc phuong trinh co ban thuét phong trong
cua sung ban dudi nudc:

o | o 2

p

2 2 N L2
Soy mv i pvS(L,—L l)_k]J-vadl
2 0 2

(7)

Tir so do quy luat phan bd ap suét, toc do
khi thudc sau day dan (Hinh 2), trén co s giai
bai toan Lagrange véi gia thiét bo qua sy lui
nong. Ta thu dugc mbi quan hé giira ap suat
thuat phong véi ap sudt day dan cua sung bin
dudi nudce:

P =P A+ ) 3

3pq

TS(l, +1) . jl*pvzﬂd(Ld iy
1
2
0

2 L
wy
dl - 6 _k1Sl(pkk+pgh)_k2szk_[dx
0

Trong d6: q =m.g - trong lugng dau dan
twong duong, voi m=m+k pS(L,—L-1).

Két hop cac biéu thirc (1), (2), (5), (6), (7)
va (8), ta dugc hé phuong trinh thuat phong
trong mo ta hi¢n tugng bén cua hé sung - dan

ban dudi nude c6 ké dén ton that nhiét(y,):
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\

Dan Nong Cot nwdc

————# F,
_—————
1 v

|bd
X

loat!

t
F,

Hinh 2. Quy luat phan bo ap suit va toc d9 khi thudc trong nong sting bin dwéi nuwérc.

©)

dz _p
dt I,
d (o2
_‘//:Z_p
dt I,
w
Sp/ (1+—
& D/ ( 3@5)
dt pm
dl
_:V
dt
1- 2 S(L,—L-1 Lov?
(1-x)foy my v (L, )—kljpvsdl
. 0 , 2 2 L2
S +1 LA oviad(L, —L-1) . oV’ r
G+ _kIJ- £ (2d )dl_ 6 _kISZ(pkk—i_pgh)_kzF;)lkJ.dx
0 0

Cac mbi lién hé bo sung: yo=+z> —4(x -y ; m=m+kpS(L,—L-1);

Sp dd

O = 2

)
SPa =k ,02 +kS(py + pgh) +k,

/1*,0V27zd(Ld -L-1)
2

+hy Fyy

Diéu kién dau dé giai hé phuong trinh vi phan (9): t=0; z=z,; ¥ =w,; p=p,; v=0; [=0.

2.5, Két qui tinh toin va thio lujn

H¢ phuong trinh vi phan (9), dugc giai
bang phuong phap tich phan sé. Ap dung tinh
toan cho hé sing - dan ban dudi nude co cd
5,56mm v6i bo s6 liéu 1dy theo [2], khi bin &
cd hai moéi truong khi va nude. Nhan duoc
quy luat thay doi cua ap suat khi thudc P,

toc d6 dan ¥ (/) khi ban dudi nuéc va quy

lut thay doi ap suat khi thude P, (I), toc do
dan V,, (/) khi ban trén khong khi theo quing
dudng chuyén dong cua dan trong Hinh 3.

Quy luat ctia p suat khi thudc P, (1), tc
d6 dan ¥, (¢) khi ban dudi nudc va quy luat ap
suat khi thuc P, (1), toc 6 dan V,, (2) khi ban
trén can theo thoi gian trong Hinh 4.
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BIEU DO TINH NANG THUAT PHONG SUNG BAN DUOI NUOC
50

Pn()
0
300 | ==m= PRK()

s

o 05 1 15 2 25 3 35 4 a5

Quang duong chuyen dong cua dan | [dm]

Hinh 3. Quy luat P, (1), V,(]) khi bin dudi
nwéc va Pu (1), Vie() khi ban trén can.

BIEU DO TINH NANG THUAT PHONG SUNG BAN DUOI NUOC
350

Pn()
vn(t)
300 |====PKk®)
— = VKK() el

-
.

~..
~..
<~

Thoi gian t (s) 10

Hinh 4. Quy luat P, (1), V.(t) }(hi bin dudi
nwéc va Py (1), Vie(?) khi ban trén can.

Trong dd thi hinh 3 ta thiy, ap suat khi
thubc 16n nhat P, khi ban dudi nuéc 16n hon
so voi khi ban trén khong khi, nhung ap suét
dau nong P, va tbc do dau nong ¥, cia dan
lai nho hon. Bén canh do, do su c6 mat cua
khéi lugng nude trong nong va cac thanh
phén luc can cua nuée, dan dén thoi diém
thudc phong chay hét dén som hon, thoi gian
chuyén dong trong nong ctia dan khi ban dudi
nude 16n hon (Hinh 4).

Tién hanh ban trong bé thir nghiém cho dan
ban dudi nude cd ¢& 5,56x45mm trén sung
bén hai méi trudng (Hinh 5), ddu dan bang
hop kim BK, c6 chiéu dai / = 48mm , do Hoc
vién K§ thuat quan sy thiét ké, nha may Z-113
ché tao. Liéu phong dung cho dan 1a thudc
phéng Pirocxilin hinh hat 1 16 (BY®A), cling
16 - ndm - xuwdng san xuat, dugc tong lap thanh
16 100 vién. Phuong tién do: Crusher 0,2 cm?,
try ddng ®4x5,6 mm, du ap 2700 kG/cm?;

Hinh 5. Pan bin dw6i nuéc 5,56 x 45mm
ban trén sing ban hai méi trwong.

Hinh 6. Lip dit Crusher do ap §u5t Kkhi thube
va Camera do toc d§ dan tai bé thir nghiém.
Camera thuat phong téc d6 cao FASTCAM

SA1.1 Model 675K-C1 (Hinh 6).

Théng qua két qua so sanh trong Bang 1 ta
nhan thay, két qua tinh toan theo mé hinh 1y
thuyét dap tmg kha tot voi thir nghiém. Céc
sai s6 13 do 1y thuyét con sir sung nhiéu gia
thiét nhdm don gian hoa mo hinh. Bén canh
do, két qua thir nghiém con chua phan anh
dung két qua thuc té do sai sd cua phuong
phap do, phuong tién do. Tuy nhién khoang
sai s6 nay van duoc chdp nhan trong cac bai
toan ky thuat.

Bang 1: Két qué so sanh giira Iy thuyét va thir nghiém

Cac gia tri trung binh | Thi Tinh | Sai s6
cia nhém ban thir | nghiém | theo (9)| twong
nghiém dwéi nuée (30 doi
vién)
Ap suit khi thude 2513 | 2641 |51%
16n nhit P, . (Mpa) | (Mpa)
Téc d9 ddu nong 303,6 | 3152 | 3,8%
cia dan V,, (m/s) | (m/s)
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3. Khiio st 4nh huéng ciia mt s6 thong sb
den quy_ luit thay doi 4p suit khi thudc va
toc do diu nong ciia dan

Pé danh gia mirc d6 anh huong cua mot
thong so diéu kién nhoi dén cac dac trung cla
hién tugng ban. Bai bao tién hanh khao sat
anh huong ctia mot so thong so: Luc ctia thuoc
phong f, mat do nhoi ctia thuoc A, quing
duong chuyén dong cia dan trong nong L,
d6 sau cua phat bin A, dén hai dic trung trong
nhat 1a &p suat Ién nhat ctia khi thuoc Pax
va tbe do dau nong cua dan Vy . Ta thu dugc
quy luat thay doi cac gia tri Ppuax va Vg trén do
thi Hinh 7.

Tir Hinh 7a ta nhan thiy rang, khi ting gié tri
luc thube phong ', déu dan dén tang ap suat
P, vatbc do V,, tuy nhién trong thuc té luc
ctia thudc phong chi c6 thé thay d6i & trong mot
pham vi hep. Vi vy, twong tu sing phdo thong
thuong, khi mudn thay doi cac dic trung thuat
phéng cho dan ban dudi nudc ta thuong thong
qua thay doi trong luong liéu thuoc.

Tir Hinh 7b, khi ting mat do nhdi cua thude
phong, toc o dan 7/, tdng cham nhung 4p suat
16n nhét ctia khi thudc P, lai ting rat nhanh.
Thong qua két qua khao sat cho thay, khi mat do
nhdi A>0,55(g/cm’) thi ap sudt khi thude
P, >350(Mpa) , giatri p suat nay anh huong
16n dén d6 bén va tudi tho cua nong sing. Didu
nay phu hop voi khuyén nghi dua ra trong [5].

Hinh 7c nhan thdy, khi ting quing dudng
chuyén dong trong nong L, (tang chiéu dai
nong) thi luong nudc trong nong cang lon dan
dén 4p suat Pmax ting nhanh. Van téc ¥, phu
thudc vao hai yéu t6: Dién tich dudi dudng cong
ap suat P(I) 1a yéu to lam tang V/, va khoi luong
nudc trong nong 13 yéu t6 1am giam V,. O ving
gia tri L, nho, tic dong cua yéu td dién tich
duéi dudng cong P(l) 14 chi1 yéu nén V, s€ting
khitang L, O ving gié tri L, 16n, yéu t6 lugng

AP SUAT Pmax [Mpa] va VAN TOC Vd [m/s]
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a) Quy luat p_ v, theo luc thudc phong (f).

7_v_ Pmax
—a—va

AP SUAT Pmax [Mpa] va VAN TOC Vd [m/s]

0.35 0.4 0.45 05 0.55 06
Mat do nhoi DELTA

b) Quy luat P, theo mat dd nhdi (A).

Ap suat Pmax [Mpa] va Van toc Vd [m/s]

—— Pmax
—a—Vd
200 L L L L
a a5

15 2 25 3 35

Quang duong chuyen dong trong nong Ld [dm]

c) P, ,V,theo quang duong chuyén dong (L,).

e
—a—Vd
a10 ,L\A\L‘\L—\A\\A

270 L /

o 5 10 15 20 25 30 35
Do sau ban h [m]

d) Quy luat p,__,V, theo d0 sau bén (h) .

max?

Hinh 7. Quy luit thay dbi ciia Ap suit P, va

toc do dau nong V, theo cac diéu kién nhoi.
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nudc trong nong tac dong 1a cha yéu nén van
toc ¥, s¢€ giam khi L, tang. Khi hai y€u t6 trén
can béng ta thu dugc gia tri 7, 16n nhét, ung
v6i gia tri quing dudng chuyén dong trong
nong L, ~3(dm). Hinh 7d biéu dién sy phu
thugc cua P,,_,V, vao do sau clia phat ban so
v6i mat nude. Theo d6, khi ting do sau ban 4
s€ lam tang &p luc thuy tinh tac dong 1én dau
dan, dan dén lam tang 4p suat P, va lam
giam van tbc V,. Tuy nhién anh huong ctua do
sau h dén ap suat P, toc do ¥, 1a kha nho.
4. Két luin

Bai bao da xay dung mo hinh thuét phong
trong cho h¢ sing - dan ban dudi nudce, tir do
dua ra két qua giai cho ca hai truong hop: khi
ban ¢ trén khong khi va ban dudi nude. Két
qua tinh toan khi ban dudi nudc dugc so sanh
v6i1 thr nghiém, budc dau cho thay sy phu hop
cia mo hinh 1ap dugc. Tu két qua tinh toan
cho thay, khi ban du6i nudc ap suat P, dat
gi tri 16n hon nhung 4p suat dau nong P, va
toc do dau nong ¥, déu nhé hon so véi khi
bén trén khong khi. Theo do, dé may tu dong

Tai liéu tham Kkhao

cua sung lam viéc tin cdy dugc dudi nudc
(trong diéu kién c6 luc can cia nudc tac dung
1én may tu dong va ap suat dau nong thap) thi
dién tich ti€t dién 10 trich khi khi ban dudi
nudc can phai thay doi so vdi khi ban trén can.

Do su ¢6 mat cua cac thanh phan luc can
cua nudc va khoi lugng nudce trong nong, dé
dam bao di¢u kién bén cho h¢ sung - dan,
mat d0 nhoi thuoc phong A cua dan ban
dudi nudc phai nho hon nhiéu so voi dan
sung phdo thong thuong. Ngoai ra, anh
huong cua do sau phat ban 4 doi véi ap suat
P, toc do dau nong ¥, 1a khong dang ké.
khi ting chiéu dai quing duong chuyén
dong trong nong L, (tang chiéu dai nong),
d6i v6i sung phao thong thudng s& dan dén
viéc tang toc do dau nong ¥, cua dan.Voi
sung ban dudi nudc qua khao sat cho thiy,
khi ting L, dén mot gia tri nhat dinh s& dan
t6i su suy giam toc do V,, dong thoi ap suat
khi thuéc P,

max
trong tinh toan thiét ké sung va dan ban dudi
nude, chieu dai nong la mdt trong nhing
thong s6 quan trong can dugc xem xét dén.

tang 1én rat dang ké. Vi vay,
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STUDIES OF THE EFFECT OF SOME PARMETERS ON CHANGE IN THE
PROPELLANT GAS PRESSURE AND THE PROJECTILE SPEED OF AN
UNDERWATER GUN

Abstract: This paper presents the interior ballistic model of an underwater gun. The solution results obtained
the changing law of propellant gas pressure and projectile speed over time and according to the distance of
movement. Some calculation results are compared with the experiment for the purpose of verifying the correctness
of the model. On the basis of the established model, survey the effect of some parameters on the law of changing
the maximum pressure of the propellant gas and the muzzle projectile velocity. As an initial basis for choosing
reasonable parameters in the design of the gun and underwater projectile.

Keywords: interior ballistic, underwater projectile, underwater gun.
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NGHIEN CUU KHOA HOC

NGHIEN CUU UNG DUNG PHUONG PHAP UGC LUQNG VI TRi
TRONG XAC PINH VET PAN TREN BIA SU DUNG

CAM BIEN AM THANH
ThS Ngé Khic Yén'", ThS Nguyén Duy Khanh!, TS Lé Thic Dinh?

Vién Vii khi/ Tong cuc CNOP
’Khoa Dan/Trudng St quan KTQOS

Tém tit: Bai bao da nghién ciru, tmg dung phuong phap wée lwong vi tri dé xac dinh Vet dan trén bia sir dung
cac cam bién 4m thanh. Céc cam bién nay s& thu nhan song xung kich do dan bay ¢ van toc siéu am gay ra. Thiét
bi xur 1y tin hi¢u s€ xac dinh duogc gia tri thoi gian khi xuét hién soéng xung kich trén cac cam bién. Thuat toan udc
luong vi tri vét dan trén bia dugc xay dung dua trén cac gia tri thoi gian da do dugc. HE théng téng thé bao gém
cac thiét bi: bia muyc tiéu, cac cam bién, thiét bi thu nhan va xu 1y tin hi¢u, may tinh va thuat toan udc luwong. Do
chinh xdc cua phuong phap duoc danh gia thong qua viée so sanh vi tri vét dan ban thyc t& va vi tri vét dan udc
luong bang thuat toan. Két qua nghién clru cta bai bao s€ 1a co s¢ quan trong trong qua trinh tinh todn, thiét ké va
ché tao cac hé thong bao diém tu dong trong ban dan that tai cac truong ban trong nudc hién nay.

Tir khéa: Thuét toan udc luong, song xung kich, cam bién 4m thanh, hé thong béo bia tw dong, vét dan.

1. D3t vin dé

Xuét phat tur thuc tién trién khai ban dan
that trong thoi gian vira qua, viéc xac dinh vi
tri diém cham cua dan trén bia tiéu duogc thuc
hién bang phuong phap thu cong nén co nhiéu
han ché: dé x4y ra mét an toan, mét nhiéu thoi
gian, két qua phu thudc vao tinh khach quan
cliia nguoi bao bia [1, 2], ... Do do, nghién
ctru, thiét ké va ché tao h¢ thong béo diém tu
dong da va dang la van d& duoc quan tim
nghién ctru nhiéu trong thoi gian gan day.

Trén thé giéi da c6 nhiéu hé théng bao
diém tu dong khi ban dan that dwa trén cac
nguyén ly cong ngh¢ khac nhau: Xac dinh vi
tri diém cham trén bia bang cam bién dién tir;
Xac dinh bang cong nghé xir Iy anh va khi tai
quang hoc; Xac dinh thong qua cac cam bién
bang am thanh. Trong d6, h¢ thong bao diém
tu dong bang cam bién am thanh dang duoc
g dung phd bién do c6 nhiéu vu diém: tinh
co dong cao, kha nang trién khai nhanh va dap
g tot yéu cau cta cac bai bén, it chiu anh
huong cia cac yéu td thoi tiét, khi hau.

Trong nuéc, nhiéu don vi di trién khai hé
théng bao bia tu dong van hanh chu yéu théng
qua cac cam bién dién tir, hé thong bao bia tu
dong bang cong ngh¢ xur ly anh va khi tai
quang hoc. Déi v6i cac hé thong bao diém tu
dong bang cam bién am thanh, hién nay méi
dugc Chi nhanh phia Nam/Vién Vii khi trién
khai nghién ctru, thiét ké da dap ung rét tot

cac yéu cau dit ra

Mait khéc, do tinh bao mat nén céc cong bo
ve co s& ly thuyét ciia van dé nay kha han ché.
Vi vady, ndi dung cua bai bao tap trung vao
“Nghién cuu ung dung phwong phdp woc
lwong vi tri trong xac dinh vét dan trén bia suw
dung cam bién am thanh” dé lam co s& cho
viéc nghién ctru thiét ké va ché tao hé thong
dap g tot cac yéu cau dat ra.
2. N¢i dung nghién ciru
2.1. Pic diém séng xung kich

Ap suat

A

thei gian
Hinh 1: Ap suit thay ddi dot ngot

Khi bin, diu dan (dan sung b binh)
chuyén dong trong khong khi véi toe do vuot
am (M>1), n6 s€ nén €ép moi truong xung
quanh tao ra su thay d6i dot ngot cac tham so
moi truong (Hinh 1) dan dén hinh thanh séng
xung kich [3, 5] (Hinh 1) lan truyén trong
khong khi (Hinh 2) v61 goc mé ¢ .
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MatchM > 1

Hinh 2: Géc mé hinh nén
G6c mo ¢ cua hinh nén dugce xac dinh
nhu sau:

) 1
sIn@ =— 1
ay (H

2.2. M6 hinh bai todn

Mang cam bién duoc bb tri 13 kiéu chix H,
vo1 6 cam bién dugce bo tri trén cung mot mat
phang va x¢p thanh 2 hang song song voi
nhau (Hinh 3).

Cam bién

Hinh 3: H¢ théng bso bia kiéu chir H

Vi thiét ké nay, thiét bi hoat dong trong
moi truong khong khi mé. Beé phu hop véi
tinh toan uéc lugng, can dat ra mot s6 gia
thiét sau:

- B6 qua goc 1éch dung cta dan (goc tim);

- Van téc di chuyén cua dan 1a khong d6i
trong pham vi lan can bia;

- B6 qua tic dong cua gié (yéu td anh
huong té1 sy lan truyén cua song xung kich).

Hé théng dugc thiét co kha nang xac dinh
duoc hudng ban, van toc cua vién dan va vi
tri vét dan trén bia. Khong gian dan bay lan
can bia dugc biéu dién nhu Hinh 4.

S (R Yie 5 %)

Hinh 4: Khong gian dan bay véi géc huéng o

O d6, quy dao bay cua dan 1a duong ndi 2
diém A(0,y,,h) va H(x,0,h). Trong d6: 4
14 vi tri ciia dan tai thoi diém 1=0; A 1avi tri
vét dan trén bia; S, (xk, yk,zk) la vi tri cam
bién thtr k; o 14 gbc hudng cua vién dan tai
khu vuc lan can bia.

Trong qua trinh bay, dan tao ra song xung
kich doc theo quy dao. Bén vi tri B nao do,
song xung kich bat dau tac dong tdi cac cam
bién S. Nhu vay, qué trinh lan truyén song
xung kich tinh tr thoi diém t=0 gdm 2 giai
doan: Giai doan lan truyén tur di€m A4 téi diém
B va giai doan lan truyén tor B téi cam bién
S, . Truong hop don gian:

1
AWy0h)

Hinh 5: Khong gian dan bay véi a =0

Go6c huéng a =0, coi quy dao cia dan
nim trong mit phing x=0, bia bin nim
trong mat phang z=0 va vi tri 1 cam bién
duoc dat trén truc x trén Hinh 5:

Goi thoi gian lan truyén séng twong tng la
t,,taco:

2 2
, _AB BS _y-y, Ny +d @)

N
\4 C 14 C

Trong do:
d=\xl+h’ 3)
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Voi: y, lavitri diém 4 theo truc Oy; y la
vi tri diém B theo truc Oy; x, 1a vi tri diém S
theo truc Ox; 4 1a vi tri diém H theo truc Oz;
v 1a van téc cua dan; ¢ 1a van tdc lan truyén
am thanh. i .
bé xac dinh toa do diém B, ta can xac dinh
gia tri nho nhat cta Z bang cach liy dao ham
theo y:
ot,

. 0 (4)

Y=ys

Véi y, la vi tri cua diém B trén quy dao
dan ma song xung kich lan truyén téi cam
bién sém nhat. gidi (4 ) ta dugc:

d V> (5)
N
C—z—l

Thay y, vao (2) ta dugc:

Y=

¢ =-204g iz—iz,wc (6)
’ v C Vv

Trong trudng hop c6 N cam bién dit & cac
vi tri S, (xk,yk,zk) voi k=0,1,...,N vatoa
do vét dan 1a H(x,0,/), phuong trinh thoi

gian lan truyén song xung kich téi cam bién
thir £ duoc viét nhu sau:

1 1
f=-20 4 2y Jx-x, ) + (-2, |5 (7)
A% 1% C 1%

Chu y rang dai luong K la khoang thoi
v

gian giir cham bat ky ddi véi cac cam bién, n6
duoc tinh tir thoi diém =0 (twong tmg khi
dan t6i diém A). Viéc lya chon thoi diém nay
1a tiy . Vi vy, dé thuan tién trong tinh todn
ta chon gia tri nay bang Ly = —% .

Trong thyuc té, chon Loy la khoang thoi gian
tai thoi diém song xung kich lan truyén t6i
cam bién déu tién.

Vén tbc &m thanh lan truyén trong khong
khi duoc viét bai phuong trinh sau:

¢=20.05T (8)

Trong d6: ¢ dugc tinh bang m/s, nhiét d6 T
duoc tinh bang do Kelvin.
Nhu vay, n€u coi ¢ da biét, con it nhat 4 an

chua biét trong phuong trinh (7) 1a X,h,V,t

do do, cén it nhat 4 cam bién dé giai duoc.
Néu coi ¢ chua biét, thi can it nhat 5 cam bién
dé giai hé phuong trinh.

Trudng hop téng quat: goc huéng a #0
(hinh 5), phuong trinh thoi gian lan truyén
song xung kich t6i cam bién thir k£ duoc viét
nhu sau:

L=t —%[(x— x,)sina -y, cosa |+
)
I 1

2 2
C v

Tu phuong trinh (9), ta di tim cac phuong
trinh dao ham riéng cua ¢, voi cac bién chua

+\/[(x— X, )Ccosa +y, sin a]2 +(h—h,)*

biét. Nghia Ia phai xdy dung duoc hé phuong
trinh vi phan va st dung cac thuat toan udc
luong dé giai.

Trude hét, ta dat dai luong sau:

0, =[(x=x)eosar+ ysine ] +(h=h, )

k=0,1,...,N (10)
Khi dé:
o __sing
ox 1 V1 1 (11)
—. |5 [x=x,)cosaty, sina]cosa
O, e v
o, 1 . 9
a—";:V—z[(x—xk)smoﬁykcosoz]+3l—kl (12)
e
O _h-z |11 1
ax Qk cz v2 ( 3)
%:—[(x—xk)cosawLyksina]x
’ 1 1 1 1 (14
X{;JFQ_k} /C—z—v—z[(x—xk)sina+yk cosa]
o (15)
Ot
o _ G (16)
oc s |11
R e

C 1%
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Phuong trinh (16) str dung khi véan téc 4m
thanh 1a khong biét va can dugc udc luong.

Vi céc dai lugng do luong duoc, cac tham
s6 khoi tao ban dau, hé phuong trinh (10) dén
(16) hoan toan c6 thé giai dugc bang thuat
todn 1ap Gauss-Newton va cho ra udc luong
binh phuong nho nhét cta 5 tham sb can tim

x, h, v, Lys €

2.3. Thudat todn lap Gauss-Newton (GN)

Dé don gian trong viéc biéu dién, ta viét
cac phuong trinh thanh dang cdc ma tran va
vector.

Vector cac tham sd chua biét:

(17)
Vector cac phuong trinh thoi gian lan
truyén song xung kich t6i cam bién (9) dugce
viét nhu sau:
7 [ — — _ T
M(x):[tl (x) t (x) ty (x):I (18)
Céc dai lugng do luong dugc cho trong
vector twong tmg 1a M,

)_c=[x hva tqt/.,]T

Ma tran cua cac dao ham riéng c6 kich
thude Nx5 véi cace thanh phan (%, j) dugce dinh
nghia nhu sau:

(19)

Trong d6 x, la thanh phén thirj cta vector

tham s chua biét (17).
Cac tham so ban dau c6 thé duoc khai tao
nhu sau 7, =0, =0, x va #h tai tdm cua

bia ban, v van toc ctia dan lay theo gi4 tri tra
ctru trong tai li€u. Cac udc luong duge cap
nhat sau cac buodc 1ap dugc tinh nhu sau:
)?(m) = ')_C(i) (HTH)_1 H' ':Mdo _M(X(i)):| (20)
Trong d6 cac ma tran dao ham riéng su
dung cac udc lugng gan nhit cta cac tham sd
chua biét, dugc dat nhu sau:
H=H(x) (21)
Thuat toan lap dugc tiép tuc cho to1 khi
tong binh phuong cua cac luong thay doi cia
x nhé hon mdt ngudng duoc dat trude. Khi
s6 lwong cam bién nhiéu hon s6 tham s6 chwa
biét, vector gid tri du (22) sau budc lip cudi

s& khong vé gia tri 0.
E(i) = I:Mda _M(Xa)ﬂ (22)
Néu mot trong cac thanh phan cta né 16n
hon nhiéu so véi phén con lai, n6 ¢ thé duge
loai bo cac dai luong do luong duogc tuong
ung va lap lai thuat toan udc luong véi (N-1)
dai lugng con lai. So dd thuat toan Gauss-
Newton dé u6c luong vét dan nhu trén Hinh
6. Sau khi bat dau, tién hanh khoi tao cac gia
tri nhu van tdc Am thanh, van tdc dan va vét
dan ban dau. Thuc hién cac tinh toan trong
tung budc 1ap cia thuat toan GN cho tdi khi
thoa man diéu kién ding sé& thu duoc két qua.

Khai tao x
v

Do dac ToA
1

Tinh
Ap = (HH)'HT[R ] |~
'
X(iv1) = X T Op i=itl

Hinh 6. Gian d6 thuit toan GN

3. Két qua va thao luan
3.1. Mé hinh bé tri thir nghiém va cdc thong
s6 dau vao

- Tin hiéu séng xung kich c6 mirc ap suat
am thanh (SPL) > 140 dB. Do d6, cam bién
thu nhan phu hop dugc chon c6 mot s6 dic
tinh nhu sau: d6 nhay -38 dBV trong dai tan
sO am tir 100 + 10 kHz, ti s4 tin trén tap 13 62
dB(A), ap suit &m 16n nhét 160 dB (dap tmg
tan sb thé hién trén Hinh 7).
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Hinh 7. Pap ng tin s ciia cam bién
Thiét bi thu thap va xu 1y dit liéu c6 kha
ning thu thap 06 kénh cam bién vai tan sb 1iy
mau 1én dén 200 kHz. Tién xt 1y tin hiéu va
truyén vé may tinh bang truyén thong hitu
tuyén hodc vo tuyén.

Hinh 8. Cam bién va thiét bi thu thap dit liéu

- Mo hinh bb tri thuc nghiém dugc thé hién
trén Hinh 9 va Hinh 10

- Thyc hién ban & cy ly ban 100m doi véi
dan 7,62 K56 (ban trén sung AK).

- Céc thong s6 ban dau duoc khoi tao nhu
sau t_off=0, =0, x va h tai tdm cuia bia ban
(hinh 10), van tdc cta dan (v) 13y theo gia tri
tra ciru trong bang ban.

Hinh 9. Bo tri thue nghiém bin

Hinh 10. M hinh bé tri bia va cim bién
3.2. Thwe nghiém bdn va thu thap div liéu

Tin hiéu thu thip duogc tir 06 cam bién
duogc hién thi trén may tinh nhu trén Hinh 11.

Céc tin hiéu lan truyén t6i cac cam bién &
cac thoi diém khac nhau. Bo xur 1y tin hi¢u sé&
nhan dang va lay dugc thoi diém nay dé dua
vao thuat toan udc luong vi tri vét dan nhu da
xdy dung & trén.

Vi¢e déanh gié sai s6 vi tri vét dan thuc té
so v&i gid tri udc luong tinh todn duogc thuc
hién bang cach st dung phép toan sai so tuyét
doi trung binh (MEA) nhu sau:

(0 m, )

MAE = (23)

n

Trong d6 m,,c, lan luot 1a gia tri toa d¢ do
dac j:hl_rc té VéNgié tri toa d¢ udc lugng thr i, n
1a s0 lugng mau dir li¢u.

Thuc nghiém b:fm 12 vién dan, két qua tinh
toan toan toa d¢ bang phuong phap udc luong
(thong qua h¢ thong do vién Vi khi chi nhanh
pl}ia Nam thi¢t k&) va do dac thuc t€ trén bia
két qua thu dugc trinh bay nhu Bang 1.

Trong do: Gdc toa d0 1a tdm bia; X 1a truc
hoanh; Z 1a tryc tung; dx la sai 1éch theo truc
hoanh; dz la sai 1&€ch theo truc tung.
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Hinh 11. Tin hiéu thu thap dwoc trén 06 cam bién
Bang 1. Két qua tinh toan ciia hé théng va do dac thuc té trén bia

N Toa d¢ do dac Toa d9 tinh Sai léch (mm) Géc Van tbc | Nhiét dd

Lanban 7y z X z dx 4z | hwéng | @) | CO)
1 305 345 307 326 -2 19 -4,11 605 35,6

2 -110 120 -109 108 -1 12 -5,05 587 35,2

3 -150 50 -161 55 11 -5 -3,98 604 35,8

4 50 95 64 114 -14 -19 -4.91 595 36,4

5 180 -97 196 -108 -16 11 -4,26 605 36,6

6 -185 45 -203 33 18 12 -5,89 602 36,5

7 33 -50 35 -34 -2 -16 -5,56 594 36,4

8 -22 -15 21 -24 -1 9 -5,53 600 36,4

9 85 -265 72 -262 13 -3 -5,68 586 36,4

10 -50 305 -58 300 8 5 -5,59 580 36,2

11 -105 53 -110 36 17 -4,49 587 35,7

12 -132 2 -147 12 15 -10 -5,5 596 36,5
Giatri TB | 117,25 | 120,17 | 123,58 | 117,67 8,83 11,50 -5,05 595,08 36,14

3.2. Nhan xét

Tir két qua trong bang 1, ta thay: Hé théng
udc luong vi tri vét dan trén bia st dung cam
bién 4m thanh da duogc thiét ké va ché tao cd
dd tin cdy cao va tinh 6n dinh cao. Thé hién:

- Tinh 6n dinh ctia céac gia tri goc hudng,
van toc va nhiét do do hé thong do dugc.

- Sai 6 toa d6 cua vi tri vét dan nho: sai s6
tuyét doi trung binh cua cac phét ban theo truc

x 1a 8,3 mm (3,5%), theo truc z 1a 11,5 mm
(4,8%).

Céc két qua trén cho thiy viéc ung dung
thuat toan udc lugng vao h¢ thong 1a phu hop,
c6 do tin cdy cao.

4. Két luan

Thuat todn udc luong vi tri vét dan trén bia
st dung cam bién am thanh dugc nhom tac gia
xay dung va dua vao ing dung trong thiét ke,
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ché tao hé thong bao bia tw dong. Day 1a van
dé ¢ y nghia rat 16n vé khoa hoc va thyc tién.

DJ tin cay cua thuat toan dugc danh gia
thong qua thir nghiém va do dac, két qua cho
théy tinh 6n dinh va sai s6 gitra viéc tu dong
tinh toan theo thuit toan va do dac truc tiép
trén bia co thé chép nhén duoc.

tmg dung, thiét ké va ché tao nén van con
nhirng han ché nhét dinh: sai s6 tuyét ddi 16n
nhét va nhoé nhét c6 su chénh 1éch kha rd (theo
chiéu truc x 12 18mm va 1mm; theo chiéu truc
z 1a 19mm va 3mm). Do d6, can tiép tuc
nghién ctru dé lya chon sd luong va bd tri cam
bién hop 1y hon, t6i wru hoa chuong trinh theo

thuat todn dé€ nang cao do chinh xac hon nira

Vi h¢ thong bao diem tu dong do Vién Vi cho hé thé ng.

khi chi nhanh phia Nam thiét ké va ché tao co
thé xac dinh dong thoi kha nhiéu thong so:
van tdc, goc hudng, nhiét do tai khu vyc lan
can va dic biét 1a xac dinh duoc vi tri vét dan
trén bia, gop phan 1am giam dang ké thoi gian,
nhan luc va loai bo cac nguy co xay ra mat an
toan trong qua trinh trién khai kiém tra ban
dan that.

Tuy nhién, ddy mai 1a budce dau nghién ctiru

Mic du vay, két qua nghién ctru nay van la
mot nghién ctru cé ¥ nghia khoa hoc va thuc
tién, 1a co s tham khdo cho viéc nghién ctru
thiét ké, ché tao cac hé théng bao bia tu dong
trong nudc phuc vu cong tac huan luyén, kiém
tra ban dan that bao dam danh gia chinh xéc,
khach quan va bao dam an toan tuyét doi.
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RESEARCH AND APPLICATION OF POSITION ESTIMATE METHOD
IN DETERMINE THE IMPACT POINT OF BULLET ON TARGET
USING SOUND SENSOR

Abstract: The article has researched and applied the position estimation method to estimating the position of
bullet holes on the target using sound sensors. These sensors will sense the shock wave caused by the bullet flying
at supersonic speed. The signal processing device will determine the time value when the shock wave appears on
the sensors. The algorithm for estimating the position of bullet holes on the target is built based on the measured
time values. The overall system includes devices: target, sensors, signal acquisition and processing equipment,
computer and estimation algorithm. The accuracy of the method is evaluated through comparing the actual and the
estimated position of bullet holes. The research results of the paper will be an important basis in the process of
calculating, designing and manufacturing automatic scoring systems in real shooting at domestic shooting ranges
today.

Keywords: Estimation algorithm, shock wave, sound sensor, automatic target system, bullets.
*Tac gia lién hé: Ngo Khic Yeén (ngokhacyen@gmail.com).
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NGHIEN CUU ANH HUONG CUA NHIET PO QUA TRINH
NITRO HOA PEN HAM LUQNG NI-TO CUA NITROXENLULO
TREN CO SO XENLULO BONG NHAP KHAU

ThS Pinh Trwong Vinh*
Khoa Ban/Truong ST quan KTQOS

Tém tit: Bai bao trinh bay két qua nghién ctru anh huéng cua nhiét do qué trinh Nitro héa dén ham lwong Ni-
to cta Nitro xenlulo trén co s¢ xenlulo bong nhap ngoai. Két qua thu dugc 1a co sé dé xay dung quy trinh che tao

Nitro xenlulo c6 ham luong Ni-to xac dinh trong thuc té.

Tir khéa: Nitro xenlulo (NC), nitro hoa, este hoa.
1. Pit vin dé

Trong céc loai thudc phong st dung cho
cac loai dan duogc hién nay, thudce phoéng
Nitroxenlulo dugc tng dung rong rii va phd
bién nhét. Thudc phong dang nay co thanh
phan chinh 13 Nitroxenlulo (NC). C6 hai loai
thuéc phong Nitroxenlulo théng dung 1a:
Thubc phéng Pirocxilin va thudc phong
Balistit. Trong d6 thubc phéng Pirocxilin
duoc st dung rong rai cho liéu phong cua cac
loai dan phéo, dan sung, con thude phoéng
Balistit duoc sir dung trong liéu phéng dan
cbi, dan phao va lam nhién li€u tén lura.

Trong thuc té, dé san xuit thuéc phong
Pirocxilin ngudi ta vu tién st dung loai NC c6
dic trung nang luong 16n (thé hién bang ham
lugng Ni-to > 12,36%).

O nudc ta hién nay, nguyén liéu xenlulo
dau vao dé san xuit NC chu yéu 1a bot gb do
¢6 nhiéu wu diém trong qua trinh san xuat. Dé
da dang hoa ngudn nguyén liéu dau vao va ha
gi4 thanh san pham, cac nghién ctru gan day
tap trung thir nghiém diéu ché NC trén co so
xenlulo béng nhap khau. Do dic tinh cia
xenlulo béng c6 nhiéu diém khac so véi
xenlulo bot gb. Nén trude khi san xuat NC véi

lwong 16n & quy md cong nghiép, ta can khao
sat lai mot sb yéu tb trong qua trinh Nitro hoa
¢6 anh huong dén ham luong Ni-to cia NC
trén co s& xenlulo bong nhap khau. Trong cac
yéu td do, bén canh anh huong cua thanh phan
hdn hop axit nitro héa (Tap chi Khoa hoc k§
thuat quan sy - ) 15) thi cac diéu kién bén
ngoai (thoi gian, nhiét d9, ..) cling anh hudng
té1 ham lugong Ni-to cua NC thu duoc.

Nitroxenlulo 14 cac hop chét cao phan ti,
1a céc este cua xenlulo va axit nitric véi muc
d6 thé nhom - OH bang nhom — ONO» khac
nhau [1].

Phan tmg diéu ché NC - phan tng nitrat
hoa hodc nitro héa xenlulo. Phan g nitro
héa mot mat xich xenlulo duge mo ta br:ing
phuong trinh:

C,H,0,(OH), + nHNO, —
— C,H,0,(0OH),, (ONO,) +nH,0 (1)
CAu trac dai phan tir NC nhu Hinh 1.

Hoic ¢ dang téng quat:

[C¢H,0,(0H);,, (ONO,), ],

CH,ONO, ONO, CH,ONO,
0 0 O 0
OH
OH OH
- o’ '—o—
ONO; CH,ONO, ONO,

Hinh 1. Céu tric dai phén tir Nitro xenlulo (NC)
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Trong do:

n - muc gi(f) este hoa hodc mirc dd thé nhom
hydroxyl bang nhom nitrat (0 <n < 3);

X - muc do polyme hoa.

Phan tng este hoa xenlulo xdy ra thuén
nghich. Ngoai qua trinh este hoéa, con dong
thot xdy ra phan tng thuy phan ngugc va cac
phan ng phu sinh ra nhiu san pham khac
nhau. K&t qua thu dugc mot hon hop cac san
pham.

Muc dg este hoa (n) lién h¢ véi ham lugng
nito (%N) trong NC theo cong thirc [2]:

_ 3,6.N
31,11 -N

. Trong d6 ham lugng nito dugc xéc dinh
bang thé tich khi NO tach ra tir 1g NC, 1%N
tuong tmg véi 15,95 ml NO/g.

(2)

Ham luong Nito trong NC gi6i han bang
14,14 % hoac 225,53 ml NO/g. Theo ham
lugng nito, cac NC dugc phan loai ra thanh:
NC ham lugng nito thap (< 12,1% duoc goi
la Colocxilin) va NC ham lugng nito cao
(>12,1% duogc goi 1a Pirocxilin).

Phuong phap kinh dién diéu ché NC 1a xir
1y xenlulo bang cac hdn hop ba thanh phan
axit nitric, axit sunfuric va nudc. Pay la
phuong phap nitro hoa xenlulo trong cong
nghiép, trong do6 axit sunfuric dugc sir dung
1am chat hat nude va dam bao ndéng do ion
nitoni (NO,") trong thanh phan hdn hop axit
nitro hoa [1].

Tang nhiét do s& ting toc d6 qua trinh tich
lity nito ban d4u khi este hoa. Theo cac s6 liéu
thuc nghiém ctia Lunge: ham lugng nito trong
NC sau 30 phut & 0°C dat 10,71% ; thi & 19°C
dat 12,72% va & 40°C dat 13,1% [2]. T d6
thdy rang, sy thay d6i nhiét d6 anh huong
nhiéu 1én mirc d6 este hoa. Theo 1y thuyét
khuéch tan cua Malakhov, toc do este hoa
xenlulo khong chi phu thudc vao tbe do phan
g hoa hoc, ma con phu thuge vao tong toc
dd cac qua trinh khuéch tan va truyén khoi.

nhi¢t do trong mirc dd nao do6 lam tang tbe do
phan tng este hoa, tirc 1a tang muc do este
hoa, tuy nhién qua trinh nay s& dat dén mot
gia tri nhat dinh (tiém can dén gia trji ham
lugng nito 14.14 %), khi nhiét do tang tiép thi
gia tri ham luong nito van giir nguyén hoac
giam xudng do qué trinh phan hiy cau trac
NC dudi tac dong ctia nhiét do cao, néu phan
hay manh c6 thé din dén bung chay.

Tang nhiét do este hoa thuong dan dén lam
giam murc d6 polyme hoa, giam hiéu suat thu
hdi NC va lam giam mirc d6 thé gisi han. Do
cac phan tng thiy phan va oxi hoa NC xdy ra
manh li€t hon khi tang nhiét do. Viéc lya chon
nhi¢t dJ nitro hoa trong cac diéu kién san xuét
khong chi dya vao thoi gian este hoa, ma con
phai dwa vao tinh can thiét giam muc do
polyme hoa, dac biét khi san xuét colocxilin.
Khi niu 6n dinh NC trong cac thung (nhiét do
< 100°C) chi 1am ting d6 bén, d6 an dinh cua
NC nho¢ phan huy va tach cac sunfoeste, con
sy giam mirc do polyme hoa la khong dang
ké. Con khi néu 6n dinh NC trong cac n6i hap
(duéi tac dong cla ap sudt va nhiét do cao
hon), mirc d¢ polyme hoa bi gidm theo toan
b6 khéi (khong cuc bd nhu khi este hoa), rat
ngén duoc thoi gian on dinh. Su giam muc do
polyme hoéa dién ra trén cong doan nay 1a hop
1y nhat. Khi d6 di tao ra cac kha ning dé lya
chon céac nhiét dd thuan loi nhat cho phéan tng
este hoa.

2. Péi twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

DPbi tuong nghién ctru ¢ ddy 1a xenlulo
bong nhéap khau tir Trung Qudc c6 cac thanh
phén duoc xac dinh tai phong thi nghiém Bo
mon TPTN - Khoa Vi Khi - Hoc vién KTQS
(Bang 1).

Chuan bi xenlulo bong: danh toi bong da
tinh ché va sy ¢ nhiét d6 70°C trong tu sy
chan khong hodc & nhiét @6 105°C trong ti
sdy cudng birc dat ham luong am theo yéu cau
nho hon 6%. Xenlulo bong dua vao nitro hoa
phai dam bao yéu cau ky thuét [4].
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‘Qua nhimg nghién ctru thyc nghiém cho
thiy ham luong Ni-to cua NC khong chi phu
thudc vao chét lugng cua xenlulo dau vao ma
con phu thudc vao mot sb yéu té trong qua
trinh nitro héa nhu: ham lugng nudc trong
hon hop axit nitro hoa, nhiét d6 va thdi gian
nitro hoa [2].

Bang 1. Thanh phén chinh ciaia xenlulo bong
nhip khau truée va sau khi lam sach

) Ham lwong, %
Tén chat Chura sach Sach
o - xenlulo 91 98 +99
Cac chat béo 0,5+1,0 0,1+0,2
Pectin va pentozan 1,8 1,0+ 1,1
Licnhin 3,0 0,0
Tro 1,0+1,3 0,2+0,3
Céac chat bén 2,0 -

2.2. Phuong phap diéu ché Nitroxenlulo

Dé didu ché NC ngoai nguyén liéu dau la
xenlulo bong nhap khéu, ta st dung céc loai
hoa chat sau:

- Dung dich axit: HNO;3 (ndng d6 98%)

- Dung dich axit: H2SO4 (ndng d6 96%)

- Nudc cat: H,O

Trén co so két qua nghién ctru trude va pha
tron cac dung dich hoa chat ké trén tac gia st
dung hdn hop axit nitro héa c¢6 thanh phan:

HNOs: (22 + 23) %;

H2S04: (68 + 69) %;

H20: (9 + 10) %

Dé nghién ciru anh hudng cua timg yéu to
dén ham luong Ni-to cua NC ta st dung
phuong phap co dinh nhing yéu t6 con lai va
thay doi thong s6 cua yéu to can nghién ctiu
dé thu dugc cac két qua cudi cing.

Cu thé, khi nghién ctru sy anh hudng ctua
nhi¢t do qua trinh nitro hoa dén ham luong
Ni-to ctia NC, tac gia dé tién hanh nitro hoa
xenlulo v6i cac diéu kién cb dinh nhu: thoi
gian nitro hoa 30 phut, modun 70, thanh phan
hén hop axit nitro héa nhu di chuén bi.

Sau d6 tién hanh phan tng nitro héa tai cac
diéu kién nhiét d6 moi truong khac nhau:
15°C; 20°C; 25°C; 30°C; 35°C; 40°C.

Phan g nitro hoa xenlulo 1a phan tng téa
nhiét nén dé dam bao nhiét do theo yéu cau
can phai st dung thiét bi lam mat [5].

2.3. Phwong phap xdc dinh ham lwong nito

Xac dinh nhi¢t luong chay Qy cua
nitroxenlulo trong moéi trudong chan khong
trén thiét bi do nhiét lugng chay Parr 6200
(Hinh 2), tai phong thi nghiém cia By mon
Thube phoéng thudc nd, Khoa Vii khi, Hoc
vién K¥ thuat quan sy. Sau d6 s dung cong
thire thuc nghiém dé tinh ham luong nito [1].

%N =0,0077.Q, + 5,1538 (%) 3)

Thiét bi do nhiét luong chay Parr 6200

- Hang san xuét Parr, My ;

- Thiét bi gom: khdi caloremeter Parr
6200, khbi 1am mat Parr 6510, buret 2000 ml;
- Nhiét @6 Jacket 30°C.

Hinh 2. Thiét bj do nhiét lwgng chay
Parr 6200

3. Két qua va thao luin

Sau qué trinh thi nghiém thu dugc nhiing
mau NC c¢6 ham luong Ni-to khac nhau. Tién
hanh xac dinh nhi¢t lugng chay Qy ciia NC
trén thiét bi do nhiét lugng chay Parr 6200
(Hinh 2) xac dinh ham luong nito, tinh toan
muc do este hoa ta thu duge cac két qua nhu
sau (Bang 2).
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Bing 2. Anh hwéng ciia nhiét d9 nitro héa dén ham lwgng Ni-to NC

Nhiét dé nitro hoa (°C)
Pic trung cia NC
15 20 25 30 35 40

Ham lugng Ni-to' (%) 12.93 13.13 13.23 13.26 13.18 12.95

Mirc do este 2.56 2.63 2.66 2.67 2.65 2.57

13.3 /_\L

13.25
2
O\O“ 13.2 Py
21315
= /
2 131
o
= 13.05
= / \
S
= 13 /
12.95 ( T
12.9 1 1
10 15 20 25 30 35 40 45
Nhiét d6 qua trinh nitro héa, °C

Hinh 3. Anh hwéng ciia nhiét dd qua trinh nitro héa dén ham lwong Ni-to ciia NC

Tir d6 thi Hinh 3 ta thdy rang, trong khoang
nhiét d6 tir 15°C dén 30°C, ham lugng nito
tang dan khi ting nhiét do nitro hoa. Diéu nay
c6 thé duoc giai thich nhu sau: téc do este hoa
xenlulo phu thudc vao tdc do cua cac qué trinh
thanh phan (ban than phan tmg héa hoc, cac
qua trinh khuéch tan va truyén khéi); toc do
cua cac qua trinh nay tang khi nhiét do tang va
hé nhanh dat trang thai can bﬁng, con muc do
este héa xenlulo phu thudc vao hang sb cén
bang cta hé [2].

C6 su khac nhau vé ham luong ni to 1a do
qua trinh nitro hoa & (25 + 30)°C qué trinh gan
nhu dat toi trang thai cn bang sau 30 phut
nitro hoa, con & (15 + 20)°C qua trinh nitro

héa van chua dién ra hoan toan, nghia 1a thoi
gian nitro hoa can thiét s& giam dang ké khi
tang nhi¢t do. Tuy nhién khi tdng nhiét do
nitro hoa 1én 35°C rdi 40°C, ta lai thdy ham
lwong ni to giam xudng. Co hién twong nay do
cac phan ung phan hiy NC xay ra manh li¢t
hon khi & nhiét d6 cao, cac nhom — ONO>
trong mach phan tr NC do c6 lién két yéu,
dudi tac dung ctua nhi¢t do c6 xu hudng tach
ra NO, tryc tiép lam giam ham luong Ni-to
ciia NC [1]. Do d6 tién hanh este hoa & cac
nhiét 6 cao 1a diéu khong mong mudn.

Nhu vay, ¢ NC dam bao ham luong Ni-to
cao thi nhiét do nitro hoa hop ly la (25 + 30)
OC. Tuy nhién dé dat duoc ca yéu cau vé do
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nhé6t, @6 an dinh... thi ta can phai khao sat
thém nhiéu yéu t6 khac.
4. Két luén

Viéc thuc hién qua trinh nitro hoa ¢ nhiét do
thap (15 + 25) °C c6 yéu cau cao hon vé thiét
bi lam lanh (do phan tig téa nhiét) va cho két
qua NC thu dugc c6 ham luong Ni-to thip
hon, trong khi dic trung nay co thé dat duoc
khi diéu chinh thanh phan hdn hop axit nitro
hoa. Khi ¢ diéu kién nhiét do cao (35 + 40) °C
Xay ra qué trinh phan hity NC, 1am giam chat
lwong, anh huong dén d¢ an dinh cia thudc
phong sau nay.

Trén co so cac két qua thu dugc, co thé thiy
rang & khoang nhiét d6 (25 = 30) °C s& cho ta
tbc do nitro hoa hop 1y nhat ma khong lam
tang kha ning xay ra cac phan tng phan huy
NC, gitip nang cao chit lwong NC va qua trinh
ché tao tién hanh don gian, dé dang hon.

Tai liéu tham khao

T két qué thi nghiém tién hanh so sanh véi
tiéu chuan ky thuat cua NC ¢6 ham luong Ni-
to cao khi nitro hoa xenlulo go ta c6 (Bang 3).

Bang 3. So sanh mt s0 dic trung cia

NC-1 (go) va NC (bong nhap khau)

. Ham luwgng Ni-to Murc do
Nitroxenlulo (%N) este héa
NC-1 (g0) [2] >13,15 >2,64
NC (bong N .
nhap khéu) 13,23 + 13,26 2,66 + 2,67

So sanh két qua trén ta c6 thé khang dinh
rang: hoan toan c6 kha ning diéu ché NC ham
luong Ni-to cao trén co s¢ xenlulo bong nhap
khau. Can tiép tuc nghién ctru cac yéu t6 khac
anh huong téi ham lugng Ni-to cia NC nhu
thoi gian va modun hon hop cua qué trinh
nitro hoa. Lam co s& dé nghién ctru x4y dung
quy trinh san xuat NC c6 ham lugng Ni-to xac
dinh & quy mo cong nghiép.
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STUDIES ON THE INFLUENCE OF THE NITROGENIZATION
PROCESS’S TEMPERATURE TO THE NITROGEN CONTENT OF THE
NITROCELLULOSE BASED ON THE IMPORTED COTTON CELLULOSE
Abstract: The paper shows studied results about the influence of the nitrogenization process’s temperature to

the nitrogen content of the nitrocellulose based on the imported cotton cellulose. These results are used to build
the nitrocellulose manufacturing process with the determined nitrogen content in reality.

Keywords: nitrocellulose (NC), the nitrogen content, nitrogenize.

*Tac gia lién hé: Dinh Truong Vinh (truongvinhtdn@gmail.com).
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NGHIEN CU'U TiCH HQP TiNH NANG PHAT HIEN TOP BAY KHI
ROI VAO VUNG PHAT HIEN, VUNG HOA LUC CUA PAI RA PA
TRONG BAI TAP HUAN LUYEN TIEU PO
ThS Huynh Thi Lé Quyén, TS Nguyén Khéc Piép”, ThS Hoang Tuén,

ThS Pham Tuén Anh, KS Phan Thi Ta Anh
Vien Cong nghé thong tin/ Vien KH-CNQS

Tém tit: Cong tac huan luyén tiéu do 1a mot trong nhitng nhiém vu quan trong trong cong tic tryc san sang
chién d4u cua cac don vi phong khong. Tuy nhién, viéc thiét ké bai tap van dugc gido vién thyc hién thu cong, chii
yéu 12 viét v& trén nén ban do gléy, chua xem xét dugc hét nhitng dic diém cua dai ra da trong viéc phat hién muc
tiéu & cac khu vuc dia hinh nhip nho. Bai béo trinh bay mot giai phap hd tro cho viéc xay dung bai tip nang cao
d6 chinh x4c bang cach tich hop tinh nang phat hién top bay khi roi vao ving phat hién, ving hoa lyc cua mot s6
dai ra da va dai diéu khién tén Itra trén nén ban do6 s6 2D. Két qua nghién ctru duoc ing dung vao thuc té trong
xay dung h¢ thong hd tro 1én kich ban bai tap va thyc hanh huin luyén tiéu dd tai Trung doan tén ltra nham rat
ngan thoi gian, md phong tinh hudng sat véi thuc té va cai thién két qua so voi cong tac huan luyén truyén thong.

Tir khéa: Phong khong, kip chién d4u, huan luyén tiéu do, viing phat hién, ving hoa luc.

1. Pit vin dé

Trong tac chién phong khéng, cac tinh
hubng chién d4u dién ra rat khan truong, bat
budc bo doi ta phai thu thap, xtr Iy thong tin
va gitip nguoi chi huy ra quyét dinh kip thoi,
nhanh chong, chinh x4c thi m&i ddm bao duogc
thang loi.Chinh vi vdy, cong tac huan luyén
tiéu d6 1a mot cong viée thuong xuyén gidp
cho chién si duoc tiép xtic va xir Iy dugc nhidu
loai bai tap do gido vién dat ra. Khi thuong
xuyén dugc huin luyén, nguoi tap s& thuin
thuc, nhanh chong va chinh xac hon khi gap
cac tinh hudng dién ra trong thyc té. Pay 1a
mot cong viée khong thé thiéu trong cong tac
san sang chién ddu. Cong tac hudn luyén cho
chién si tiéu d6 (CSTD) c6 2 giai doan:

- Giai doan chuin bi: Gido vién cung voi
ban chi huy trung doan, tac chién, trinh sat,
thong tin s€ thuc hi¢n cac cong tac trong do
c¢6 gia dinh cac kich ban véi thay doi vé sd
luong top, s6 luong va mat do tinh bao, thay
ddi quy dao bay dwa vao murc d6 tir dé dén
kho cua bai tap. Kich ban bai tap s€ duogc hién
thue hoa bang cach vé thu cong cac duong bay
trén gidy bong mo.

- Giai doan huin luyén: Khi buéce vao huén
luyén, CSTD sé& duoc gido vién cung cip to
gidy bong mo hodc bang mica nho dé di
duong bay.

Pé tham gia vao kip chién dau (KCP),
CSTD phai thyc hanh nhuan nhuyén, ndm bét
muc ti€u dam bao khoa hoc chinh xac, khong
dé sot lot bat ky muc tiéu nao. Vi vay, dé dap
ung yéu cAu nhiém vu thi viéc luyén tap
thuong xuyén, viéc chu trong ndi dung,
phuong phap hudn luyén sat thuc té 1a vo cling
quan trong [1].

Tuy nhién, hién nay tai nhidu nha truong,
don vi quan chung hong khong, viéc tao kich
ban bai tap van dugc gido vién thyuc hién thu
cong, chu yéu 1a viét v& trén nén ban d6 gidy
bong mo hodc bang mica nho, cung vai do
ngudi gido vién van phai dam bao yéu cau
thuong xuyén thay doi bai tap theo trinh do ciia
chién si, khong tao su rap khuodn, 1ap lai duong
bay, d& tao nén thoi quen x4u cho céc chién si.
Céch 1am tha cong nay vira khién nguoi chuan
bi mét rat nhiéu cong suc, vira lam cho viéce
tinh toan chua bam sat duoc hét nhitng dac
diém cua dia hinh trong viéc phat hién muc tiéu
0 cac khu vuc dia hinh nhép nho.

Vi vay, khi xdy dung ban tin tinh bdo
(BTTB), s& co thoi diém tép muc tiéu tam
mat. Dé huan luyén cho sat thuc té ciing nhu
phtt hop v6i khu vuc dia hinh huén luyén thi
hé théng sé& tich hop tinh ning v& ving phat
hién (VPH), ving hoa lyc (VHL) ciia mot sb
dai ra da va dai diéu khién tén ltra theo khu
vuc huin luyén dya trén dir liéu dia hinh do
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cao s6 Digital Elevation Model (DEM), tir d6
hd trg gido vién xac dinh toa do top bay co
nam trong VPH hodc VHL hay khong va xiy
dung dugc BTTB phu hop voi diéu kién thuc
té cta khu vuc xay dung bai tap. Hoat dong
huén luyén KCP tai So chi huy (SCH) 1a huan
luyén hop dong can sy huy dong cua tat ca cac
luc lugng, tir tén Itra, phéo dén cac don vi ra
da. CSTD trong mot KCP 1a mot mét xich
quan trong dé kip thoi chuyén doi cac tin hiéu
thu dugc tir dai ra da, tir vong quan sat mét
phong khong thé hién thanh con sd, chir cai
1én bang tiéu d6 dé gitp cho chi huy cting nhu
sy quan truc ban kip thoi ndm bit tinh hinh
trén khong va thong béo 1én SCH cép trén.

Vi vay, dé hoan thanh t6t nhiém vu truc sin
sang chién d4u tai SCH thi viéc huin luyén,
rén luyén thuong xuyén dé nang cao trinh do
chuyén mon nghiép vu cho cac CSTD 9x9,
5x5 12 mdt nhiém vu quan trong, bao dam
thong tin lién lac thong sudt [2] va [3].

Trong do, giai phap duoc dugc dua ra la
xay dung chinh x4c VPH, VHL cua cac dai ra
da trén nén ban do sb 2D, gitp giam thoi gian
chuén bi huin luyén, cling nhu nang cao do
chinh xac so vo1 viéc v€ ban dd thu cong, gop
phan vao viéc ra cac quyet dinh hop ly, kip
thoi trong thuce té 1a rat can thiét.

Trong khudn kho bai béo nay, nhom tac gia
trinh bay cac budc co ban thuat toan xac dinh
VPH, VHL cua cic dai ra da; phan tiép theo
1a trinh bay céach tinh toan VPH, VHL cho hé
théng tén lira S-125M va két qua mo phong.
2. Phuwong phiap nghién ciru xiay dung
vung phat hién, ving héa luc

Léy tam tran dia 13 vi tri tiéu doan hoa luc
chia thanh 360 cung (1%1 cung), trén mdi
phuong vi tinh tir tdm tran dia do ra 60km, xéac
dinh tat ca cac diém cao trén ting phuong vi,
v6i mdi diém cao tinh toan gia tri gbc che
khuét, chon ra diém cao anh hudng nhét dén
tam nhin thang cua ra da, sau d6 tinh toan céac
gia tri cu ly phat hién, cu ly gap, cu ly phong,
tor d6 vé VPH va VHL. Céc budc co ban cta
thuat toan xac dinh VPH va VHL nhu sau:

- Bude 1: Khéi tao tham sé ban dau:

+ Cac tham sb cua bai toan bao gdm:
Xps Vips My By Py Vars Byps trps B

+ Tuong Ung voi chung la: toa do tran dia
(X5, Vrp ), d0 cao tran dia, ban kinh tran dia,
dd cao anten, van tdc muc tiéu, d cao muc
ti€u, thoi gian thao tac trung binh cua kip
chién dau, goc phuong vi i.

- Bude 2: Kiém tra diéu kién dimg cia
thuat toan (i < 360).

- Bude 3: Tim danh sdach vit che khudt trén
phwong vi i va tinh goc che khuat.

Goi listCK, danh sach vat che khuét trén
phuong vi i, 1a tap hop céc di€ém cao nam trén
duong thang di qua tam tran dia, c6 goc hop
bo1 duong thang va truc Ox bang phuong vi i
va khoang céach tir di€ém cao dén tam tran dia
nho hon bang ban kinh tran dia.

Trong budc 3 nay, dé xac dinh sy anh
hudng cua vat che khuat dén tran dia, thyc
hién cac budc nhé sau:

+ Budc 3a: Tinh do chénh cao cua trai dat
theo cu ly vat che khuat:

Do trai dat hinh tron nén d6 cao ctia vat che
khuat s€ bi anh huong, do d6 phai tinh do
chénh cao theo cu ly che khuat nhu Hinh 1.

Hinh 1. P chénh cao ciia trai dit theo cur ly

Trong d6: Ah(-) — dd chénh cao cua trai dat
theo cu ly, Ack — chi€u cao vat che khuat, dcx
— cu ly tur tran dia dén vat che khuat

Ah(-) = Gk (1)

2KR

Trong d6 K —hé s trai dat (K = 1,33); R —
ban kinh trai dat (R = 6398 km)

+ Budc 3b: Tinh d6 chénh cao do che khuét

Al cta vét che khuét so véi tran dia c6 tinh
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dén d6 cong cua trai dat.

Ahcg = heg — (har + heg) — AR(=) (2)

Trong d6: hrp - d cao cua tran dia, har —
d6 cao cua anten.

+ Budc 3c: Tinh goc che khuét

Goc che khuét duge tinh theo cong thirc
sau:

dc
Ecx = arctgﬁ 3)

- Bwa"c 4: Xdc’ dinh vét che khudt c¢é goc
che khuat lon nhat

Tir danh sach vat che khuét trén phuong vi
i, ta chon ra vat che khuat c6 géc che khuat
16m nhat, goi 1a &cx.

Y .
| ®CK
| dﬂ{_

b |
b

T

Hinh 2. Géc che khuét c6 tinh dén dé cong
cua trai dat
- Buoc 5: Tinh cu ly phat hién

D,, = \/R'2 xsin &y +2R x (b, —h,) — R xsin &g 4)

Trong d6: R’ 1a ban kinh trai dat tuong
duong R’ = K.R.

- Buoc 6: Tinh cu ly phong cua tén lva
)

Trong d6: Dphsng — cu ly phong, Dpu — cu
ly phat hién, VM’T— van toc muc‘tiéu, Trr—thoi
gian thao tac ban, xac dinh phan tir. Voi thoi
gian thao tac vdi trinh d¢ kip chién dau trung
binh: Kip S-125M - 12 giay, Kip S-75M - 17
gidy.

- Buoc 7: Tinh cu ly gap giita tén lira va
muc tiéu

Dprong = Dpu — Vur X Trr

Dphéng XV
Dg ap ZI;LTVM: - ©)
Trong d6: V1 - van tbe tén lira.
- Buoc 8: Luu ké't’qud tinh toan va tinh
toan cho phwong vi tiep theo.
+ Téng phuong vii: i =i + [
+ Quay lai Budc 2.
- Buéc 9: Po gidi két qua lén ban do.

_ Céc bude trén ¢6 thé tom gon lai thanh so
do6 thuat toan nhu (Hinh 3), trong d6 mot so
budc co thé duwge mod ta nhu mot so do thuat
toan nho hon (Hinh 4).

'

Budc 1: khéi tao tham 56 dau vao (X,
vio) R, bar vagr, By, trr, phwong vi =0

Budc 3: Tim danh sach vit che khudt trén
phuong vi1va tinh goc che khuat

Budc 4 Xac dinh vit che khudt c6 goc
che khust lon nhat

v
Budc 3: Tinh cw ly phat hién
Budc &: Tinh cy Iy phong cia tén lia

i+ Budc 7: Tinh cy ly gip giira tén liva va
muc tifu

v

D6 gidi két qua 1én bin dé

Hinh 3. So' @6 thuit toan tinh toin s6 liéu cho
db giai
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eMax=0

Phwong vit
Danh sach vét che khuat e[n]

y

Piing

Bude 3a: Tinh d6 chénh cao Ali(-)

¥

Bude 3b: Tinh d8 chénh cao 86 che khudt Al

i

s Budc 3c: Tinh gbc che khuit e

Piing

eMax=e

Sai

Hinh 4. So dd thuat toan tim goc che khuit
&, lom nhat

3. Két qua tinh toin, mé phéng va thao
luén
3.1. 86 liéu dau vao

S6 lidu dﬁu‘véo cta ban d6 ’sfl) su dung bo
dir li€u toan cau cho dd cao s0 Aster Global
Digital Elevation Model (GDEM phién ban
3), duoc lay ve bang cong cu AppEEARS, véi
dd phan giai 1én tdi 1-arc-second (30m).

Dir liéu bai tap giang day duoc xdy dung
dua trén cac tai liéu tham khao ctia quan
chung Phong khong — Khéng quén danh cho
huan luyén chién si danh dau duong bay.

3.2. Tinh todn va hién thi VPH, VHL

Duéi day 1a mot vi du vé bang s liéu do
giai két qua tinh d.,he,d,y,,d, . Cac thong
s0 cho trudce 1a: tran dia s6 2, hyy,h 4.k, , hé
thong tén loa S-125M, V,,,T,..V,,,, trong d6
d0 cao muc ticu la yéu tb quan trong nhét, &
day hyr = 1000m (Hinh 5).

Tran dia 2 =]

dCK max: 150 S8 tia: 360

hTD: 135 |:| haT: 7
hMT: W dG theo: P4 Dai_Yes
Loai tén lra: C125M -
vil: 0.75 Tt 12 Vmt: 0.2

¥ac dinh dCK, hCK

Stt dCK hCk dPH dG o
019.75 51169 |64.22 48,80
1/19.25 536.73 |60.80 46,10
215.59 479.2 55.75 42,12
3|15.71 479,12 |56.12 42.41
419.63 295,00 | 5744 43,45 =

ra Excel

Hinh 5. Bang s6 li¢u db giai két qua tinh toan
tran dia 2

Sau khi da tinh toan cho toan tran dia, st
dung két qua tinh toan va dd giai khu vuc hoa
luc cho phan déi tén lira 1én trén ban d6 sé 2D
trong twong quan voi cac ddi twong khac trén
ban do (Hinh 6).

Tinh nang nay dugc tich hgp trong giai
phap téng thé mang tén KCD-S, 1a phin mém
xdy dyng hé thong hd trg huin luyén tiéu dd
tai SCH phong khong, dugc viét trén ngdn
ngtt .NET (Network Enabled Technology).
Cung v6i S-125M, phan mém con hd trg tinh
toan cho S-300 va S-75M.

Trén hinh 6, VPH dugc hién thi bang khu
vuc nén xanh, VHL duoc hién thi br:ing nén
do. Cac tdp bay dich ta dugc phan biét bang
mau sic, mau xanh tuong g voi tép bay cia
dich, mau dé 1a cua ta. Cac dudong bay co di
keém toa d§ dugc boc tach ting phtt, con trong
bai tap huan luyén thi dudng bay s& hién thi
theo thoi gian thyec.
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mhO@RE E

Hinh 6. Hién thi két qua db giai VPH, VPL trén ban dé s6 véi hyr = 1000m

Tinh ning hién thi VPH, VHL ctia ra da hd
trg nhitng tinh ning di kém khac cua phan
mém KCD-S nhu hién thi tdp bay thoi gian
thuc trén ban dd 2D, tu dong boc tach toa do
timg phut cia cac tép bay, dé dang thay ddi
tinh hudng mét cach linh déng nhu thém tp
moi, tach tdp, dimg top, ddi kiéu loai, chuyén
thanh BTTB va phat BTTB thanh tin hi¢u
Morse/phat thoai truc tiép cho CSTD nghe roi
di tiéu dd truc tiép trén man hinh cam tng, tat
ca dé giup cho chién si c6 duge cam nhén truc
quan vé khong gian, thoi gian mot cach chinh
xac nhit tinh hudng chién diu dang dién ra.
4. Két luan

Bai bao da dé xuat mot phwong phap nham
nang cao do chinh xac khi xay dung bai tap

huin luyén tiéu d6 dugc tich hop tinh ning
phat hién t6p bay roi vao VPH, VHL dugc mé
phong trén nén ban d6 s6 2D nhu sau:

Cac vin d& trong cong tac hudn luyén
truyén thdng trudc day:

- Viéc chuan bi bai tap huin luyén chiém
kha nhiéu thoi gian.

- Khong tinh dén VPH, VHL ciia céc dai ra
da, yéu t6 anh huong 16n dén viéc phat hién
tp bay.

- Bai tap chua tryc quan véi nguoi hoc,
chwa ¢6 nhiéu 16p hién thi thong tin.

- Nhirng hi¢u qua thu dugc sau khi ap dung
giai phap néu trén:

- Giam b6t thoi gian chuén bi bai tap huén
luyén.
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- Mo ta chinh xac hon VPH, VHL trén ban  két qua nghién ctu c6 thé tmg dung kiém
db sb. nghiém vao thuc té trong xay dung hé thong
- Hién thi ddy di, truc quan 2D vé cic I6p  hO tro bai tap huén luyén va thuc hanh huén
ban d dia 1y va hanh chinh, vi tri cua tran dia, ~ luyén tiéu do tai So chi huy Trung doan tén
cac dia tiéu, muc tié€u, dai ra da. dac biét 1a cac lra.
dudng bay, toa do tép bay theo thoi gian thyec.
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INTEGRATING THE FEATURE OF DETECTING THE FLIGHT CREW FALLING
INTO THE DETECTION ZONE AND THE FIRE ZONE OF THE RADAR STATION
IN THE TRAINING EXERCISE FOR SIGNALLER

Abstract: Training for signaller is one of the important tasks in the combat readiness of air defense units.
However, the design of exercises is still done manually by teachers, mainly by writing and drawing on paper maps,
not considering all the characteristics of the radar in detecting targets in areas with undulating terrain. The article
presents a support solution for building more accuracy exercises by integrating the feature of detecting flight crews
falling into the detection zone, fire zone of some radio and missile control station on the 2D digital maps. The
research results will be applied in practice in designing a support system for scripting exercises and practicing for
signaller at the Missile Regiment to shorten the training time, simulate the situation close to reality, improve results
compared to traditional coaching.

Keywords: Air defense, combat crew, training for singaller, detection zone, fire zone.
*Téc gia lién hé: Nguyén Khic Diép (diep62@mail.ru).
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NGHIEN CU'U GIAI PHAP PON TRI CU LY PHUC VU
BAI TOAN MO PHONG TREN THIET BI HUAN LUYEN

TO HQP TEN LUA PHONG KHONG TAM XA
ThS Ping Trin Ngoc Chau®, ThS Ping Vin Hung, ThS Pong Vin Tin

Vién Tén lia/ Vién KH-CNQS

Tém tit: Dai ra da canh gidi ciing nhu dai ra da diéu khién hoa Iyc ciia nhidu hé thong tén lira phong khong
hién dai thuong stir dung tin hiéu dudi dang chum xung v6 tuyén dai hep hodc dai rong nhim dam bao kha ning
phan biét rat cao dong thoi vé ca cy ly 14n tan sb. Tuy nhién nhuoc diém chinh ciia tin higu dang nay 1a tinh da tri
do cu ly va toc d6. T hop tén lira phong khong S-300PMUI ciing str dung tin hiéu dang nay dé xuc xao phat hién
va tidu diét muc tiéu. Trén dai diéu khién cua to hop tén lira phong khong S-300PMU1 str dung mdt phuong phap
ddc biét voi nguyén ly twong ddi don gian goi 1a “Nonhius” dé loai bo tinh da tri do cur ly myc ti€u. Phuong phap
nay cing da dugc ap dung dé xay dung mo hinh toan, thuat toan va chwong trinh phin mém trén thiét bi huan
luyén kip chién d4u ctia to hop tén lira phong khong S-300PMUI.

Tiwr khéa: Tén Itra phong khong, chum xung vo tuyén, da tri cy ly, Nonhius.

1. Pit van dé

Trong tac chién hién dai, mot to hop tén
Itra phong khong dugc coi la hoat dong hi¢u
qua khi c6 kha nang "quan ly" va ti€u diét
dugc nhiéu muc tiéu trong nhitng diéu kién
phtrc tap.

Mot trong nhitng yéu cau toi quan trong dé
tiéu diét dugce muc tiéu 1a to hop tén lira phong
khong do phai lién tuc bam sat dugc muc tiéu
vé cu ly (ta, phuong vi) va toc d6. Qua trinh
bam sat muc ti€u dugc thuc hi¢n thong qua hé
théng ra da (chu dong, thu dong hodc ban chu
dong).

Trong qué trinh phat hién va bam sat muc
tidu, viéc giai quyét bai toan khong don tri vé
culyva tdc do cua cac hé théng ra da dac biét
1a ddi véi cac loai ra da str dung tin hi€éu dang
chum xung 12 mot trong nhimg yéu cau ¢t 16
dé cac t6 hop tén lira phong khong tiéu diét
duoc muc tiéu.

Trong pham vi bai bao s& trinh bay vé
nguyén nhan hinh thanh tinh khong don tri
trong xac dinh cu ly myc tiéu va phuong phép
“Nonhius” trong xac dinh don trj cu ly dong
thoi ap dung trén thiét bi huén luyén kip chién
d4u thudc t6 hop tén lira phong khong S-
300PMUIL.

2. Co s6 hinh thanh tinh khong don tri khi
do cu ly muc tiéu va phwong phap “Nonhius”
trong xac dinh don tri cur ly muc tiéu

2.1. Nguyén nhan xudt hi¢n tinh khéong don
tri khi do cw ly muc tiéu

Trong nhiéu hé théng ra da hién dai, dé ché
4p nhiéu tiéu cyc hidu qua thuong sir dung tin
hi¢u tham do dudi dang chum xung vo tuyén
tuong can, vi phuong phap nay c6 ca uu lan
khuyét diém:

- Uu dlem~. Khd ning phan biét rat cao
vé ca cu ly lan tan s6. Kha nang phan biét
cua ra da theo cu ly dugc quyét dinl} bdi do
rong cua xung don trong chum (néu xung
dai rong thi quyét dinh bdi d§ rong xung
sau khi nén -7,,,), kha nang phan biét cua
dai ra da theo tan s6 Ddp le (van tdc) dugc
quyét dinh boi do rong cua ca chum xung [1].

- Nhuge diém: Nhuge diém chinh 13 tinh
khong don tri khi do cu ly va toc do [1].

- D6i v6i hé théng ra da trén xe diéu khién
thuoc to0 hop tén Iltra phong khong S-
300PMUI, tuong tmg vdi timg truong hop cu
the Qé khac phuc tinh khong don gri k‘hi do cu
ly bang str dung phuong phap di€u tan tuyén
tinh hodc phuong phap “Nonhius”.

Dé xac dinh nguyén nhan hinh thanh tinh
khong don tri khi do cu ly ta phan tich qua
trinh thu phat tin hiu trén dai ra da chu dong
thugc t6 hop tén Ilta phong khong S-
300PMU1. Ta nhan thay chum tin hi¢u phan
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Biéu chinh tia

by

fH i I

Hinh 1. Ciu triic ciia tin hi¢u phat va phan xa
a) xung phat, b) xung phan xa.

xa tir muc tiéu c6 ciu tric gidng véi tin
hi¢u tham do nhung c6 mot s6 khéc biét [3].

- 6 rong cua chum giam di bang khoang
thoi gian git cham tin hiéu phan xa (phu
thudc cu ly).

- Tan s mang cua tin hiéu phan xa khéc so
v6i tin hiu xung do mét lwong £ f, lién quan
dén hiéu tng dép le.

Dang tin hiéu tham do (phat) va tin hi¢u
phan xa tor muc tiéu dugc mo ta nhu sau:

Trong d6: 7, — Do rong chum xung tham
do; 7, — D0 rong cua tung xung trong chum;
7, — Chu ky lap lai cac xung trong chum; f,

— Tan s6 song mang xung do; f,, — Thoi gian

gilt cham cua tin hiéu phan xa; TL,, — D3 rong
chum xung phan xa; s, — Luong dich tan d6p
le. Pé xé4c dinh cu ly tir dai ra da t6i muc tiéu,
trén may thu quan sat cua dai ra da st dung
nguyén 1y loc tuong quan tin hi¢u. Ham tu
tuong quan (ACF-Autocorrelation function)
cua tin hi¢u tham do c6 dang:

R = I Uiy Upir-ndt (1)

Trong d6: Uy, — Xung tin hiéu tham do;
Uy — Xung tin hiéu thdm do bi gitr cham; .
— Dai lugng giit cham vé thoi gian; R, — ACF
tin hiéu tham do. X¢ét trong mot chu ky xung
7, , khi khong c6 di€u tan tuyén tinh thi tin
hiéu tham dg‘) duoc tao ra béng cach diféu cl~1é
dgo d@ng diéu hoa lién tuc va dugc bi€u dién
bang biéu thue [1]:

Uy = Arect(t).cos2x f,t +¢,) (2)

Trong do: 4 — Bién do; f,— Tan sb séng
mang xung do; ¢,— Pha dau; recr(ty — Ham
xung vudng.

Ham xung vudng A.rect(r) (Hinh 2a) duoc
xac dinh nhu sau:

A, 0<t<rt,
A.rect(t) =
0, 1¢[0,7]

Khi d6 ACF [2] cua ham xung vudng
A.rect(r) (Hinh 2b) s€ la:

A? (1 - ﬂ) =A%A,, (D), Tl <14
Rrect(t) = Ti ‘

0, l T€[—71,7]
3)

Trong d6: A, () — ham tam giac c6 do cao

don vi va c6 dién tich 1a 7, [2].
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a)

R.,.(7)

-, [} r, r

b)

Hinh 2. ACF cuia xung vudng
a) Xung vuong, b) ACF xung vuong

T.

TN AN
By

Hinh 3. ACF cia tin hiéu ¢ 1 chu ky
a) Tin hiéu tham do, b) ACF cua no.

Theo [2] , d6i v6i tin hi¢u du6i dang biéu
thire (2) s€ c6 ACF dugc bicu dién theo:

1
R Rrect(r)'cos(zﬂfHT) (4)

(o) b

Nhu vay tin hiéu tham do trong 1 chu ky
xung theo biéu thirc (2) va ACF cua n6 dugc
biéu dién dudi dang d6 thi sau (Hinh 3):

Khi b6 thanh phan mang ddu am, duong
bao (dudng ndi cac dinh) cua ham tu tuong
quan c6 dang tam giac. Do tin hi¢u tham do
va tin hiéu phan xa tor muc tiéu co cAu tric
gidng nhau (Hinh 1) nén ham ty twong quan
ctia tin hiéu phan xa tir muc tiéu ciing giéng
tin hiéu tham do:

+o0
Ry = [ Uy Upgdlt (5)

ns(t—7)

Trong d6: U, — Ham biéu dién xung tin

PX
hiéu phan xa; Uns(,,,) — bién ap ngoai sai (ban

sao cua tin hi¢u phan xa bi gilt cham); 7 — Pai

lugng giit chdm vé thoi gian; R(,, — ACF tin
hi¢u phan xa ttr muc tiéu.

Chum xung tin hi€u tham do va tin hiéu
phan xa tir myc tiéu déu 1a chum xung tuan
hoan, timg phan lién tuc theo thoi gian véi do
rong xung va chu ky lap lai khong d6i. Do d6
ham tu twong quan cua ching déu c6 dudng
bao dang tam giéc [5].

Trong d6, s6 dinh va d6 rong cua chiing (d6
trai dai cua cac cao diém) duoc xac dinh boi do
rong cua tirng xung va do rong cia chum xung.
Ham ty tuong quan cta chung dugc biéu dién
nhu (Hinh 4). Nhu vay thoi gian gitr cham va
do do6 cyu ly té1 muc ti€u dugc xéac dinh theo
cong thtc:

D=-=%_ 6
) (6)

Trong do: D - Cu ly tir dai ra da t&1 muc ti€u; ¢
— Véan toc 4nh sang trong khong khi (
c=3.10°m/s).
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Hinh 4. ACF cua tin hiéu thim do va phan xa
a) ACF xung tham do, b) ACF xung phadn xq

Tai bat ¢t cu ly nao ctia myc tiéu trong gidi
han quan sat cua dai ra da (ng véi rong chum
xung tin hiéu tham do) xung tin hi¢u phan xa
va ACF ciia nd s& nam giita hai dinh canh
nhau ham ty twong quan cua tin hi¢u tham do
(Hinh 4). Khi d6 dé phat hiéu muc tiéu chi can
tién hanh suc sao vé cu ly khong phai trong
toan bo dai thay doi thoi gian giit chdm, ma
chi trong gitra 2 dinh canh nhau ctia ACF tin
hiéu tham do. D6i v6i dai ra da sa dung
phuong phap quan sat song song vé cu ly, tirc
trong cung mdt khoang thoi gian c¢6 thé suc
sao va quan sat dugc muc ti€u trén toan b chu
ky xung ( 7; ). Do d6 trir truong hop xung tin
hiéu phan xa trung vo1 xung tin hi¢u tham do
(vung mu cu ly) thi tin hi€u phan xa tor muc
tiéu luén nam gitra 2 xung thudc chum tin hiéu
tham do.

D6i v6i chum xung tin hiéu thim do, do
chu ky 1ap lai cac xung trong chum xung nho
hon thoi gian gilt cham cua tin hi€u phan xa
tuong Gng voi tin hiéu tham do nhiéu 1an (
t,. > T)) tiec 12 ton tai kha ning xung ctra séng

bam sat “bat” vao mot trong cac xung thudc
chum xung phan xa. Ttrc 1 xuat hién sai sb
trong xac dinh cu ly, tai mot cy ly muc ti€u c6
thé do dugc nhiéu gié tri cy ly khac nhau, hinh
thanh tinh khong don tri khi do cu ly muc tié€u.

Gia tri cta sai s6 ndy 1a boi s6 nguyén 1an cua
chu ky lap lai xung tham do:
Ai = n]; (7)

Trong do: A,- Sai s6 xéac dinh cu ly muc
tiu; n == (0; 1; 2; 3...).

Dé khic phuc tinh khong don tri trong xac
dinh cu ly muc tiéu, doi \((S’i nhiéu dai ra d?.
hién dai c6 thé sir dung nhiéu phwong phap. O
day ta dung phuong phap “Nonhius” do cu ly
don tri muc tiéu.

2.2. Phwong phdap “Nonhius” trong xdc
dinh don tri cw ly muc tiéu

Phuong phap “Nonhius” la phuong phap
ma dai ra da tién hanh tham do dong thoi ¢
huéng c6 muyc ti€u bang 2 chum xung véi 2
tan so 1ap lai khac nhau ctia may phat:

- Tan sb chinh: Vé6i chu ky lap lai cia timg
xung la 7;

- Tan s6 “Nonhius™: Véi chu ky lap lai cua
ting xung 1a 7.

Tan s “Nonhius” duge chon sao cho trong
khoang thoi gian xac dinh don tri cy ly (tuong
g v6i dai do don tri cu ly nhat dinh) néu dit
dugc N chu ky xung twong tmg véi tan sb
“Nonhius” thi déng thoi dat duoc N+1 chu ky
xung twong ung v4i tan sb chinh [3]:

T,=NT, =(N+1)T 8)
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Trong d6: 7, - Khoang thoi gian xac dinh
don tri cy ly (dai do don tri cu ly).

Viéc bam sat ty dong muc ti€éu duoc tién
hanh & tAn s6 chinh. Vi mdi cu ly muyc tiéu -
ung voi thot gian giltt chdm (7, ), xung cira
song dugc lam trung véi vi tri tin hi¢u phan
xa. Trén man hinh hién thi, tin hiéu muc tiéu
lu6n ndm chinh gitra cac vach dau cu ly. Khi
tham do khéng gian ¢ tan sé “Nonhius”, néu
xuét hién viéc xac dinh sai thoi gian giit cham
tuong ung véi xac dinh sai cy ly, trén man
hinh hién thi, tin hiéu myc tiéu & manh
“Nonhius” khong ndm chinh giita cac vach
dau cu ly. Luc nay tric thu phai quay tay quay
dé “lam trung” tin hi¢u muc ti€u manh
“Nonhius” voi manh chinh tir d6 xac dinh
dugc cu ly chinh xac ctia muc tiéu [4]. bé
nang cao d0 nhay cua phuong phap do
“Nonhius”, trén cac dai ra da ap dung cac ché
do “Nonhius chinh xac” (luc nay 7, 1a 1),
“Nonhius trung binh” (lac nay 7, 1a 7,) va
“Nonhius so b9” (lic nay 7, 1a 1,) véi cac

sb

Khoang thoi gian xac dinh don tri cu 1y(7,,)

dai do don tri cu ly khac nhau.

Sau day s¢€ xét mot vi du qua trinh xac dinh
cu ly don tri & “Nonhius chinh xac”. Trong
khoang thoi gian xac dinh cu ly don tri cu ly
chinh xdc 7_ c6 tan s6 chinh va tin so
“Nonhius” dam bdo 9.7, =8.7, :

ns

Gia s tai tan sé tham do chinh, chum tin
hi€u phan xa tir muc ti€u c6 xung phan xa thir
1 quay tr¢ lai gitra cac xung tham do thu 6 va
thtr 7, xung phan xa thir 2 gitra xung tham do
thr 7 va thu 8, xung phan xa thur 3 gifra xung
tham do tha 8 va thir 9 (Hinh 5a) viéc xac dinh
thoi gian gilt ch@m tin hiéu phan xa (tuong
tmg cu ly ¢én muc tiéu) duoc tién hanh bang
cach quay nhe nhang tay quay dé lam tring
kénh cy ly trung tdm cia may thu quan sat
(cac cua song cu ly cua may thu bam sat) voi
diém diu muc tiéu. Sau d6 dé xac dinh cu ly
dtng, thoi gian gitt cham?,, ¢ thé thay doi roi

rac mot lugng ».7;.

Tin hiéu phan xa

/i

< >
< >
1 T 2 3 4 5 6 7 8 9 10| 11 12
9 I I I ,
< > Cura song cu ly chinh
L < .
),
© ’7 m m m
< s *
< >
1 T 2 3 4 5 6 7 8 9 10 11
ns
9 | I | I | I | I | -
> A' < Cira song cy ly Nonhius tuong ing 7,
< >
),
d)
L — L S, s >
t +T DJ chuyén Cira song cu ly Nonhius tuong ing t’,(. +7;
g i >
| 1 1
e)
T+ 2T Di chuyén Cura séng cu ly Nonhius tuong tng [:L T27 T >
< £ ! > — ”
0 ﬁ?f
¢t +3T Di chuyén Cura song cu ly Nonhius tuong tng [",‘ +37, " >
) T > | | | |
2) /ﬁf? ﬂ ﬂ ﬂ
----- >

Hinh 5. Nguyén tic khic phuc tinh khong don tri theo cur ly
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Lay gia thiét thoi gian giit cham duoc chon
sai la t;zc tuong ung voi xung tham do thi 4
(thay vi xung tham do thir 1). Liac do khi tham
do & tan so 1dp lai “Nonhius”, kénh cu ly trung
tam va tuong Ung l1a cac ctra song cu ly sé&
duoc dit phu hop véi thoi gian git cham 1,
va trong truong hop ay khong xay ra su tring
cta ctra song cu ly voi xung phan xa (A, #0).
Chénh 16ch gitra cira song cy ly voi xung phan
xa tuong tng dugc xac dinh bang (Hinh 5c¢):

A, =, +3T,)— (1, +3.T)=3T, ~7)) (9)

Trong truong hop trén sai s6 xac dinh thoi
gian gilr cham: n=3. Két hop véi (8) va (9) co:

N+1 T,
=n(T, -T)= T -T)=n—
=n( )= ( ;) n
Hay:
A =n (N+DT, . T, (10)
N(N+1) N(N+1)

Lac nay cira song kénh cu ly tin s
“Nonhius” chi trung v6i xung phan xa trong
truong hopl,, =1, hay A, =0 (Hinh 5a va Hinh
5g). Tir Hinh 5 ¢6 thé thy, viéc xac dinh don
tri cy ly khi thdm do ¢ 2 tan so 1ap lai chi dugc
thuc hién trong khoang thoi gian xac dinh cyu
ly don tri7_(9 chu ky lap xung tham do tan s6
chinh). Khoang nay tuong ung voi khoang cu
ly:

9T .c
D =—i= 11
== (D

Do sai sb vé thoi gian giit cham ludn 13 boi
s0 cua chu ky 1ap lai tan s6 chinh nén khi quay
tay quay, viéc dich chuyén cac xung ctra song
cu ly dién ra bang cach nhay qua cac chu ky.
Dbiéu nay loai trur vi¢c méat bam tu dong cu ly.

3. Ung dung xac dinh don tri cr ly myc tiéu
trong thiet bi huan luyén t6 hop tén lira phong
khong S-300PMU1

3.1. Xdc dinh cdc tham s6 “Nonhius” chinh
xdc, trung binh va so by

Trén thiét bi huin luyén sir dung phuong

phap do “Nonhius” & cac ché do so bg, trung
binh va chinh xéac dé do don tri cu ly muc tiéu.
Céc tham s6 dugc lay tir tai lidu ky thuat dai
ra da thudc t6 hop S-300PMU1 véi nhiéu ché
d6 [3] (ché do <1007, ché d6 “130” va ché do
“200”). Phuong phap “Nonhius” v6i cac ché
dé 1a twong ty nhau do d6 ¢ day chi xét dbi
v6i ché do “100”, khi dé:

Ché d6 “Nonhius” chinh xac, dai do don
tri cu ly chinh xac dugc xéac dinh nhu sau:

T,=91,

Trong do6 theo tai li€u ky thuat, gia tri

7, =10,624us . Do d6 khoang cu ly xac dinh
don trj chinh xé4c theo biéu thuc (11) la:

_9Tc

cx

=14342,4(m) = 14,3424(km)

Ché d6 “Nonhius” trung binh, dai do don
tri cu ly trung binh dugc xéc dinh nhu sau:

T,=63T =TI,

Khoéang cu ly x&c dinh don tri trung binh la:

D, = 63.7.c

=7D_ =100,3968(knm)

Nhu vay, ¢ ché do “100” dai do don trj cw
ly trung binh bao gom 7 dai do don tri cu ly
chinh x4c.

Ché d6 “Nonhius” so bo, dai do don trj cur
ly so by dugc xéac dinh nhu sau:

Too=T7Tw

Nhu vay khoang cu ly xac dinh don tri so
bo s& 1a x4p xi 700km, 16n hon rat nhiéu dai
lam viée vé cu ly cua dai ra da. Véi truong
hop nay trén khi tai nguoi ta tién hanh han ché
cudng birc vé cu ly dén 300km.

Trén man hinh cy ly, sau khi quan sat lugng
khong trung cia cac tin hi¢u trén 2 manh cu ly
tuong tmg (Manh chinh va manh “Nonhius”)
ctia man hinh D-V, tric thu tién hanh lam tring
chiing & cac ché do “Nonhius” chinh xac, trung
binh va so bd. Sau khi xac dinh xong cu ly don
tri, ché d6 “Nonhius” bi ngit, chuyén sang ché
do bam sat tu dong muc ti€u.
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3.2. Thudt todn trong xdc dinh don tri cu ly
trén thiét bi moé phéng huén luyén

Do d3 biét trude cu ly chinh xac t6i muc
tiéu, nén trong thiét bi mo phong huan luyén
can mé phong lai qua trinh “Nonhius”. Viéc
md phong lai tudn theo nguyén ly xac dinh
don tri cy ly néu ¢ trén. So dd Hinh 6 md ta

thuat toan tinh toan xac dinh don tri cy ly muc
ti€u theo cac gia tri cu ly cho trudce.

Vi¢c lam trung dugc thuc hi¢n khi quay
nhe tay quay dé gia tri A =0 khi d6 vi tri muc
tiéu & tan s “Nonhius” duge lam trung véi vi
tri muc tiéu & tan s chinh tai chinh giita cac
vach diu cu ly nhu trén Hinh 7:

- v :
‘ Vo che 45 Nonhius chinh xic | Vao ché 36 Nonhius trang binh ‘ ‘ Vo ché 46 Nonhius so b3 |
Xc i_mh daido ‘i"“ "‘ ?;:y cho Xac ginh dai 3o don tri e Iy cho Yac dinh dai do dom tri cu Iy cho
Nonhius fhmhl xac Unl Nonhius trung binh Dn2 Nonhius so b3 Di3
- D,
CK, = floor(2a) CK, = floor(=) CK, = floor(2asy
D.. = D, ° D,
(=) =
. g
A l 2 ! &
B
g | D, =D,, - CK,.D,, g ‘D, =D, - CK, D, 2
g 2 2 2 -
S = g
l :
=l
El = D, .
= NO = floor(———=) 2 NO, = floor (———=——) e ‘oor (7)
Z 1791 788 z 16.723,351 = = fleor (= 063 459
] = =
< i = i 3}
=] D v D, D,
A =No, =L A, = NO, A, =NO, =%
9*8 7%6 17%6
Hién thi vi manh Nonhius min Hién thi vi manh Nonhius man Hién thi \u:nauh Nonhius man
hinh diéu ld:uen khéi SH2324 hinh difu khidn khdi $H232A hinh diéu khibn khéi PH232A
Thao tic cla 5§ quan Thao tac cfia s§ quan didu khidn Thao téc cia sf quan diéu khién
difu khién giam A, vE 0 piam Ao vE 0 gidm A; vé 0
I
v
Tinh todn cu ly tich liy
‘ Két thic Nonhius |

Hinh 6. Thuit toan xac dinh don tri cw ly & ché dd Nonhius trén thiét bi huin luyén

BEBEHB8A88

Hinh 7. M6 phéng muc tiéu tai diém giira
dudng D-V sau khi lam trung cu ly

4. Két qua va thao ludn

Viéc st dung thuat toan trén cd sé
phuong phap “Nonhius” dé xac dinh tinh
don tri cy ly phuc vu cho viéc bit va bam
sat, tiéu diét muc tiéu trén thiét bi huén
luyén ban chét 1a mé phong lai qua trinh d3
dugc thyc hién trén khi tai that. Vi luu d6
thuat toan day du, phan mém mo phong da
tién hanh mo phong dé xac dinh don tri cu
ly muc ti€u thanh céng (¢ ca 3 giai doan
“Nonhius” chinh xac, trung binh va so bd
nhu trén Hinh 7). Pay la co s& quan trong
cho viéc thiét ké ché tao thiét bi huan luyén
cho kip chién dau c6 cam gidc sat thuc nhat
v6i ddc diém cla khi tai that.
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5. Két luan

Bai bao da dua ra nguyén ly tinh khong
don tri trong xdc dinh cy ly muyc tiéu va
phuong phap “Nonhius” trong xac dinh don
tri cu ly trén dai diéu khién va chiéu xa
30N6E1 thudc td hop tén lira phong khong S-
300PMUI. Trén co so do, bai bao dua ra thuat
toan va cac két qua tinh toan, day 1a co so dé

xdy dung mé hinh toan, thuét toan va phan
mém md phong qua trinh Nonhius sit dung
trén thiét bi huan luyén kip chién diu cia to
hop tén lra phong khong S-300PMUI1. Vige
loai bo tinh da tri do cy ly muc tiéu béng
phuong phap “Nonhius” da dugc thuc hi¢n
thanh cong trén thiét bi huin luyén cang thé
hién vai tro cia phuong phap trén..
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RESEARCH SOLUSION SINGLE VALUE DISTANCE SERVICE
SIMULATION EXERCISE ON TRAINING DEVICE OF
LONG-RANGE AIR DEFENSE MISSILE SYSTEM

Abstract: The realm radars as well as the fire control radars of many modern air defense missile systems often
use signal in the form of narrowband or wideband radio pulse beams to ensure high discriminant ability in both
distance and frequency. However, the main disadvantage of this type of signal is the multivalued measurement of
distance and speed. The S-300PMU1 air defense missile complex also uses this signal to detect and destroy
targets.The control vehicle of the S-300PMUT1 air defence missile complex used a special method with a relatively
simple principle called "Nonhius" is used to eliminate the multivalued measurement of the target range. This
method has also been applied to build mathematical models, algorithms and software programs on the training
device of the combat crew of the S-300PMUT1 air defense missile system.

Keywords: Air defense missile, radio pulse beams, multivalued measurement of distance, Nonhius.
*Tac gia lién hé: Dang Tran Ngoc Chau (ngocchau200885@gmail.com)
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NGHIEN CUU ANH HUONG PUONG KiNH LO TIA PHUN PEN PAC
TINH CUA PONG CO DIESEL

ThS Kim Ngoc Duy'*, Trin Vin Ha?
'Khoa O t6/ Truong St quan KTQS
Tiéu doan 3/ Truwong ST quan KTOS

Tém tit: Hién nay, dong co Diesel dugc st dung rat phé bién dac biét la trong nhiéu linh vuc cua nganh giao
thong vén tai. Do do van d& t&i wu hoa cong sudt, giam tiéu hao nhién liéu va giam 6 nhidm méi trudng duge xac
dinh 12 muc tiéu cho nhiéu giai phap cai tién trén dong co. Noi dung bai bao nghién ciru anh hudng cta duong
kinh 15 tia phun trén h¢ thong nhién liéu dén qua trinh chay cua dong co Diesel (dong co Diesel 4JHI - T3.0 xe
Isuzu Dmax) bang phan mém Simcenter Amesim. Két qua nghién ctru c6 thé 1am co so' dé dua ra nhimg bién phap
cai tién kim phun nhién liéu, nng cao hiéu suit va chét luong qua trinh chay cua dong co.

Tiwr khéa: Dong co Diesel, h¢ théng nhién li¢u, dudng kinh 16 tia phun, Simcenter Amesim.

1. Pit van dé

T khi ra doi dén nay dong co Diesel
khong ngimg dugc cai tién va phat trién de
dap mg nhu cau thi truong. Tuy nhién van
con ton tai mot sO van dé trong viéc nang cao
cong suat dong co va giam luong khi thai doc
hai. Khi dong co Diesel hoat dong & tde do
cao qua trinh nguyén tir hoa nhién li¢u xay ra
chi yéu do xam thyc va nhidu loan ving lan
can cua kim phun trong budng ddt véi thoi
gian rat ngan. Nhu vy, dé nang cao hiéu qua
lam viéc cua dong co diesel can co cac giai
phap cai thién cac thong s6 lam viéc ctia dong
co nhu: kich thuéc 16 tia phun, qua trinh xam
thue cua nhién liéu, d6 cOn cia chum tia, van
tdc nhién liéu, mat do khong khi ma tia nhién
liéu dugc phun vao anh huéng dén viée ting
cuong nguyén tir hoa nhién lidu.

Qua trinh tao hdn hop trong budng chay
dong co diesel 1a mot qué trinh rdi loan giira
khong khi c6 ap suat cao va nhién liéu c6 dong
ning 16n ¢ dang suong trong thoi gian rat
ngan tir 1,6 dén 60 us. Két qua qua trinh chay
va céac thong sb cia qua trinh chay phu thudc
rat nhiéu vao chat lugng va thoi gian chuan bi
ctia hdn hop nhién liéu. Nhan thay két cau cua
kim phun nhién liéu anh huong rat 16n dén
chét lwong va hiéu qua cua qua trinh tao hdn
hop tir 46 s& anh huong dén hiéu sudt va luong
khi thai cua dong co diesel. M6t trong nhimg
van dé kho khan nhét gip phai trong qua trinh
phat trién dong co Diesel hoat dong & toc do
cao la phai nguyén tir hda nhién liéu thich hop
trong budng d6t trong thoi gian rat ngan. Mot

trong nhimng thong s6 quan trong anh huong
tryc tiép dén viée ting cuong nguyén tir hoa
nhién lidu va chat lugng qua trinh lam viéc
ciia dong co diesel 1a kich thudc 16 tia phun
nhién liéu. Két qua mo phong cho thdy rang
16 tia phun c6 duong kinh dau ra nhé hon 1am
tang hé s6 phun dén pham vi nhat dinh gay ra
sy gia tang qua trinh nguyén tr hoa nhién li¢u
va hi¢u qua lam viéc cuia dong co diesel.
2. Thiét 1ap md hinh

Viéce nghién ctru anh hudng cua kim phun
dén dic tinh cua dong co dugce thyc hién bang
phin mém Simcenter Amesim. Phan
mém Simcenter Amesim [4 mot phin mém
mo phong hé théng giup cac ki su md hinh
hoéa va phén tich hiéu suat ciia cac hé thong da
mién. Simcenter Amesim bao gdém céc thu
vién toan dién cho mé hinh da ludng cho dong
chay, nhi¢t dong luc hoc, dién, co dién, xur ly
tin hi€u, cling nhu thu vién ung dung cho hé
thong 1am mat, diéu hoa khong khi, dong co
d6t, hang khong vii tru va cac hé théng khac.
Cac giai phap mo phong dong co dbt trong
Simcenter Amesim Internal Combustion En-
gine gitip nguoi dung danh gia, thiét ké va tdi
uu hoa cac hé théng dong co toan dién - tur
quan 1y khong khi, dot chay va xir 1y khi thai
sau khi dt cho dén phun nhién liéu va kiém
soat dong co bang cach cung cip cac md hinh
dong co va cac thanh phan chinh xéc.
2.1. Théng s6 mé phong

Céc thong s6 md phong can thiét dé cung
cap cho phan mém Simcenter Amesim xir 1y
lay tir tai liéu k¥ thuat caa dong co [5].
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Bang 1. Cac thong sb chinh ciia dong co Diesel Isuzu Dmax

Tén dong co 4JH1 Hé thong phéan phdi khi SOHC

Loai dong co Diesel, bon ky | Xu pap nap mo trude diém chét trén (%) 24,5

B6 tri va s6 xy lanh 4 Xu pap nap dong sau diém chét dudi (%) | 55,5

Téng dung tich (cc) 2999 Xu pap x4 mé trude diém chét dudi () 54,0

Puong kinh x hanh trinh piston (mm); 95,4 x 104,9 | Xu pap x4 dong sau diém chét trén (°) 26,0

Ti s nén 18,3 Kiéu hé thdng nhién liéu Common rail
Loai buong ddt Phan chia Loai kim phun/ S6 15 tia bién tu/7

Engine geometry  Engine timing  Wall heat exchange model

Engine architecture options

number of strokes 4

bore
number of cylinders 4 dPil_‘b"”’
engine architecture in-line v
¥
paired crank throws Vmin ¥ \~Squish
crankshaft/piston offset with ~ .
rc = Vmax / Vmin Stroke
# first cylinder initial angle 0 degree 1
B
Cylinder geometry Vmax
L
Title Value | Unit | Name ~
bore bore mm bare
crank radius stro... mm crankrad '
connecting rod length 168.1 mm L ~
Pre-processing 3
Title Value Unit | Mame ~ crankrad
recalculated stroke with crankshaft/piston offset 105 mm strokeComputed g
TDC angle delay due to crankshaft/piston offset -0.25973 degree tdcoffset derank > 0
unit cylinder displacement 750.56 cm**3 unitDisplacement +

Hinh 1. Thong s6 két cAu dong co

walve lifts Valve flows Valve geometry

Input files Raw data Final lift
filename for intake valve lift [mm] = f(angle [degree]) B % 8 2 2 4+
0 Data_DID_Turbocharged/Valves/Intake/Lift=f(Angle).data Intake valve Iift [mm]
filename for exhaust valve lift [mm] = flangle [degree]) [mm] —— Exhaust valve lift [mm]
QDataiDIDfTurhuchargEdNaIvestxhaus‘thlﬂ:f(AngIE].data 10 ---- IvO: lift = 0.523 [mm]
angle reference for valve lift data files |crankshaft ~ | ~ EBVC: lift = 0.401 [mm]
lift configuration mode function of IWO/EVC ~
8 -
Title Value | Unit Man
angular position of the IVO in the valve lift data file 24.5 degree IVO 4
angular position of the EVC in the valve lift data file 234 degree EVQ
6 -
< >
4 -
Lift parameters combustipn exhaust intake compression
Title value uni
reference Intake Valve Opening (relative advance) o deg 2
reference Exhaust Valve Closing (relative delay) 1] deg
intake valve clearance 0 mn 1
exhaust valve clearance 0 mn| \_ Overlap: 48.3 [degree]
o T T T T T T T T
-360 -270 BDC -90 TDC 90 EDC 270 380
< >

X: Crankshaft [degree]

Hinh 2. Théng sé hé théng phan phdi khi

49



NGHIEN CUU KHOA HQC

2.2. Thiét lgp cdc tham s6 mé hinh héa
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© 5 % e

Hinh 3. M6 hinh h¢ théng nhién li¢u trén phin mém Simcenter Amesim

So d6 hé thong nhién liéu xay dung boi
Simcenter Amesim gdm cac phan tir co ban
sau:

Bang 2. Mot s6 phin tir chinh md phéng két
cAu dong co

ENGINJ21 Mo phdng truc khuyu
ENGCHM M6 phong xylanh, pit
tong
ENGCYLHO010 = Mb phong nip may
ENGINJ21 Md hinh voi phun
ENGCOMP42 | M0 hinh méy nén
ENGTURBVG | M9 hinh tuabin
ENGTHROTO03 | M6 hinh buém ga
ENGVOO03 Mod phong van EGR
ENGTFPSE02 | M5 hinh cam bién ap suét
ENGTS001 Mo hinh cam bién nhiét
do
ENGCHO07 Mo phdéng cum nap, x4

Sau khi thiét 1ap cac thong sd, diéu kién
bién ta tién hanh chay mo phdng.
3. Két qua va thao luin

Khi giit nguyén cac théng sd dau vao lan

luot thay d6i duong kinh 16 tia phun (dip)
twong ung voi cac gia tri: 0,08 - 0,09 - 0,10 -
0,12 - 0,14 - 0,16 (mm). Két qua khao sat ¢
téc d6 vong quay 2900 vong/ phit, véi cac dip
khac nhau cho thay su chénh léch 10 rang ve
d6 16n va thoi diém ma ap suat khi thé cuc dai
tuong ung véi timg thong s6 dip trén Hinh 4.
Qua phan tich cac két qua ta co thé danh
gid dugc hi€u qua qua trinh chdy cua nhién
liéu, dién bién qué trinh thay doi cua 4p suét
khi thé va gié tri ap suét cuc dai trong xy lanh
tir 46 xac dinh dugc diéu kién 1am viée ti wu
cho dong co. Khi dip qua nhé hodc qua 16n, gia
tri 4p suat khi thé cuc dai thap, thoi diém ap
suét khi thé dat cuc dai qué sém hodc qua
mudn, anh hudng xau téi chat lugng lam vige
ctia dong co. Khi dip= 0,12mm gia tri 4p suat
cuc dai 16n va thoi diém phu hop tiéu chudn
lam vige clia dong co (6°+10° sau DCT), sau
lan phun som, 4p suét ting nhe va khong bi
giam trude khi dat gié tri cuc dai Hinh 5.
Nhién liéu ap suét cao dugc phun toi dudi
dang suong va duogc gia nhi¢t nong 1€n bdi
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khong khi trong budng d6t 1am nhién liéu dat
dén nhiét d boc hoi. Hoi nhién liéu hoa tron
v6i khong khi nong, bi nén lai va dat téi nhiét
do tu chay voi oxy trong khong khi. Khi
duong kinh 16 tia phun qué nho, lugng nhién
liéu cung cip khong dam bao du chat luong
cho giai doan chdy gian nd Hinh 6, dan téi
hiéu qua cua ky chdy kém, khong khi, nhién
liéu chua chay va khi chay tén hao chu yéu
trong giai doan x4 ctia dong co (Tinh kinh té

‘—Ap sudt xy lanh 1 [barA] dlp=0.08 mm "1" ‘

[barA]
120
100 —
20 -
50 -
40 |
Ly
o T T T W T u‘l ll|
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
a)
— Ap sut xy lanh 1 [bara] dlp=0.09 mm "2"
[barA]
120
100 —
80 -
60 -
40 |
20 LU u-J
o | T T T LUMJLLJ LL] Ll\
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
— AP sudt xy lanh 1 [baraA] dip=0.1 mm "3" |
[barA]
160
140 4
120 4
100 4
30 -
60 -
40 -
20
. @Umtwdmbdqbu Mdmbwg
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
c)

va k¥ thuat cua dong co giam) Hinh 7. Nhu
vay, viéc lya chon duong kinh 16 tia phun phu
hop 12 mot diéu rat quan trong khi thiét ké
dong co nham duy tri ti 16 khong khi - nhién
li¢u chinh xéc theo tirng ché d6 lam viéc. Diéu
nay anh hudng truc tiép dén kha niang dot
chédy hoan toan nhién li¢u va lugng khi chay
nap lai, 1am ting cong suit dong co va giam
phat thai doc hai ra moi truong.

|—Ap sudt xy lanh 1 [barA] dlp=0.12 mm "4" |

[barA]
160 4
140*-
120;
100—-
e ]
60 |
40 -|
UL ULUL LAJWLJUMJLJUJLUJLULJUQ
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
d)
— Ap sut xy lanh 1 [barA] dlp=0.14 mm "5"
[barA]
160 —
140;
120:
100:
o]
el
-
~ @UmLUQmUUmMUJhUUmMUH
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
e
—— Ap sudt xy lanh 1 [barA] dip=0.16 mm "6"
[barA]
140 4
120
100;
80
60 |
]
2:_' mbdmbuwadmbUmbUmmUdmbUh‘
0.0 0.2 0.4 0.6 0.8 1.0
X: Time [s]
W/

Hinh 4. Ap suét xy lanh 1

a. dyp =0,08 mm; b. dp = 0,09 mm; c. djy =0,10mm; d. djy = 0,12 mm; e. d, = 0,14 mm;
fdyp =016 mm.
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[barA]
160 B
140 —— Ap suét xylanh 1 [barA] dip=0.08 mm "1" :
B e Ap sudt xylanh 1 [barA] dlp=0.09 mm "2" -
120 —— Ap suét xylanh 1 [barA] dip=0.10 mm "3" -
100 - — Ap sudt xylanh 1 [barA] dlp=0.12 mm "4" -
4 Ap sudt xylanh 1 [barA] dip=0.14 mm "5"
80 — —— Ap suét xylanh 1 [barA] dlp=0.16 mm "6"
60 —
40 —
20 —
0 - : - T : - - - )
0 180 360 540 720
X: Goc quay truc khuyu [degree]
e IS
1 oA PN e A , re or .
Hinh 5. Bién thién 4p suat twong ng véi cc gia tri dy,
[9] (9]
00257 LS
p —— 08+
— Kndi lugng nhién lidu [g] dip=0.08 mm "1" E—— o - P
00207 | i lugng nhién lidu [g] dip=0.09 mm *2" 077 i:ﬂl ::::: ::: 2:: EZ} ::;:325 rm“: ;
— Knhdi lugng nhién liéu [g] dip=0.10 mm "3" 0.6 — Khéi lugng khi chay [g] dip=0.10 mm "3"
0015 |— Kndi lugng nhién liéu [g] dip=0.12 mm "4" 0.5 Khdi lugng khi chdy [g] dip=0.12 mm "4"
Khéi lugng nhién liéu [g] dlp=0.14 mm "5" Khdi lugng khi chdy [g] dIp=0.14 mm "5"
0.010-  [— Khdi lugng nhién liéu [] dip=0.16 mm "6" 047 — Khdi Iugng khi chay [g] dip=0.16 mm "6"
034
0.005 4 024
014
0.000 T T T 1 00 T T T 1
0 180 540 720 180 360 540 720
X: Goc quay truc khuyu [degree] X: Géc quay truc khuyu [degree]

Hinh 6. Khéi lrgng nhién liéu dwec phun vao  Hinh 7. Bién thién khdi lwgng khi chay twong

xy lanh twong ng véi cac gia tri dy, ung voi cac gia tri dy,
4. Két luan bay cling 1a mét trong nhitng co s& giup

Qua két qua md phong bing phin mém  lwa chon dudng kinh 16 tia phu hop trong qua
Simcenter Amesim. Nhan thdy khi thay @i  trinh thiét ke ché tao. Viéc ap dung phan mém
duong kinh 16 tia phun qua nho hodc qua 16m Simcenter Amesim c6 thé gitp cho viéc danh
s& anh huong xdu dén dic tinh dong co nhu: ~ gia cac chi tiéu vé kinh té, ky thuat cia dong
ap suét chay cuc dai trong xy lanh va thanh €O khi chua c6 diéu kién tién hanh thyc
phan khi thai dong co. nghiém.
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THE EFFECT OF INJECTOR DIAMETER ON DIESEL ENGINE PERFORMANCE

Abstract: Nowadays, Diesel engines are so popular, especially in the field of transportation. However, in order
to increase power, reduce consumption and emission, further improvement is necessary. The research was shown
fuel system and studied the effect of injector diameter on diesel engine performance (Isuzu — Dmax 4JH1 — T3.0
Diesel engine) by Simcenter Amesim. The results of this research improve fuel injector and diesel engine perfor-
mance.

Keywords: Diesel engine, Fuel system, Injector diameter, Simcenter Amesim.
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TOI UU HOA DAN PONG LAI TREN O TO HAI CAU

ThS Vii Anh Diic"”, ThS Nguyén Vin Toan?
'Khoa CHTMKT/ Truong St quan KTQS
’Khoa O té/ Truong St quan KTOS

Tém tit: Dan dong lai trén 6 t6 anh huong truc tiép den chit lugng quay vong cua 6 0. Do do, bai bao gidi
thiéu so d6 va phuong phap tdi wu hoa thong so ciia co cau dan dong lai nham diéu khién cac banh xe dan hudng
gan diing dleu kién quay vong khong truot bén. Két qua nghién ciru phuc vu cho tinh toan thiét ké dan dong lai

trén 6 t6 hai cdu v6i cau trude dan hudng.

Tir khéa: Dan dong lai, t8i wu hoa, 6 to hai cAu.
1. Gidi thi¢u

Dan dong 1ai dung dé truyén luc tir co cau
14i dén cac banh xe dan hudng va thyc hién
quay vong dung cua 6 t6. Theo [1], dé dam
bao quay vong ding, nghia la cac banh xe lan
khong truot, thi duong tam kéo dai cua céc
truc banh xe phai cit nhau tai mot diém, diém
nay duoc goi la tdam quay vong cua 6 t6. Chi
c6 nhu vay thi khi quay vong 6 t6 khong bi
trurot ngang va luc can quay vong 13 nho nhét,
truong hop nguoc lai s& 1am x4u tinh dan
huong cua 6 to, tang ti€u hao nhién li¢u va
mon 16p.

Dbi véi 6 to hai ciu véi cau trude din
huéng, dé cac banh xe 1an khong truot bén thi
tam quay vong phai nam trén duong tam kéo
dai ctia truc cac banh xe cau sau (Hinh 1).

s

1

(2]
Y ©

| — |

ijos

o
| ®

<
| <

Hinh 1. So dd quay vong k]lﬁng trwot bén cua
0 to hai cau
Tir so dd Hinh 1 ¢6 thé rit ra mdi quan hé
gitta cac goc quay cta banh xe dan hudng
quanh try ding dé dam bao khi quay vong
chiung khoéng trgot bén (quay vong
Ackermann) theo biéu thirc sau:

coté‘o—cotéi:% (1)

Trong do: do, ; — Goc quay cuia ban xe dan
hudng bén trong va bén ngoai; w, [ 1a chiéu
rong va chiéu dai co so cta 6 to.

Dé thoa man mot cach chinh xac dong hoc
quay vong Ackermann thi két cu dan dong
1ai c6 cau tao rat phrc tap. Hién nay so do két
cdu dan dong lai trén 6 t6 rat da dang, kich
thude chidu va goc ciia khau trong so do dan
dong lai thuong dugc tinh toan va lga chon
theo cac cong thirc kinh nghiém din dén két
qua thiét ké chua duge toi wu nhét. Vi vay
trong bai bao nay gidi thiéu phuong phap t01
wu hoa dan dong 14i cho 6 t6 hai cau voi cau
trude ddn hudng sao cho thoa mén gan ding
biéu thirc (1) dé giam thiéu d6 truot ngang ciia
cac banh xe khi 6 t6 quay vong.

U,

Hinh 2. Céc so' d6 din dong lai thudng siv
dung trén o to
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2. So dd va tinh toan ddng hoc din dong lai

Dé dam bao quay vong diing, bai bio xay
dung so db dan dong trén co s ghép hai co
cAu 4 khau lai v6i nhau. So d6 dong hoc dan
dong l4i bao gdm 6 lién két nhu Hinh 3 voi s
1a goc quay tir co cdu 14i dan dong dén.

Hinh 3. So' 0 dong hoc din dong lai

Theo [2] mdi quan hé gitra chidu dai va goc
cua cac khau trong co cau dan dong lai dugc
the hién trong Bang 1.

Géc quay cua cac banh xe dan hudéng duoc
xac dinh theo cac goc quay cua cac khéu trong
so do Hinh 3 dugc xac dinh theo biéu thirc:

6, =6,-(90-p)
6, =9, —(90+p)

Trong d6: p — Goc nghiéng dan dong 1ai;

2)

Méi quan hé giita goc quay cia khau sb 4
va theo goc quay cua khau s6 2 dugce xac dinh
theo biéu thirc sau [3]

B +B>-4A4C
6?4—2tan1{ . : 1 1] 3)

24,

Trong do:
A4 =J,-J,+(1-J,)cosb, .

B, =-2sind,
C =J+J,-(1+J,)cos0,.

d d
Jll:_1 ']12:_1
a . ¢ .

3 9

2 2 2 2
a; —b’ +c/ +d,

2a,c,

b
2 2 2 2
G _dl —4 _bl

2a.b,

Bang 1.Chiéu dai va géc quay ciia cac khau
cua so' d6 dan dfng lai [2]

Lién két bén trai

Khau Chiéu dai Géc
1 di=w/2 180°
2 a,=m/cos f 6,
3 b =d, —m.tan B 0

—-0.5.x

| o =mt+0,2547 0,
Lién két bén phai

1 dr=w/2 180°
4 0, =0,-2.

[ ]
a, =ym" +0,25.x tan™' (x.(2.m)™")

5 b, =d,—m.tan g
-0.5.x

2

6 ¢, =m/cos 8 ,

Tuong ti goc quay cia khau sd 6 theo goc
quay cua khau so 4 dugc xac dinh theo biéu
thirc sau:

—-B, +.B*,-44,C
¢4 =2tan1£ 2 2 2 2] (4)

2.4,

Trong do:
4,=J,-J, +(1—J22)COS¢2;

B, =-2sing, .
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C, =y +J,—(1+Jy)cos 9,
*]21:i
a, .

d —b; +c; +d;
Jyp=—* Jy = S
C, . 2.a,.c,

d c;—d; —a;—b;
J24:b_2 Jos = S
- 2.a,.b,

3. T6i wu hoéa co ciu din dong lai

Céc kich thude va goc caa co cdu dan dong
1ai trong so d6 Hinh 3 phai dugc xac dinh sao
cho muc do sai lé€ch cua cac goc quay cua
banh xe din hudng theo biéu thirc (2) so véi
goc quay cua cac banh xe drfm hudng 1y thuyét
theo biéu thirc (1) phai nam trong khoang tur
0,5° — 1° dé giam thiéu do trugt ngang ctia cac
banh xe khi 6 t6 quay vong.

Géc quay ctia banh xe dan hudng trén 6 to
thuong phai c6 goc quay 16n nhat tir 30° —
35°. Tuy nhién, trén thuc t& 6 t6 chi yéu
chuyén dong ¢ trén duong voi goc quay cua
banh xe dan hu:ong trong khoang +15°.
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Goe quay banh xe dan huong ben ngoai
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-15 -1‘0 ‘5 (I) é 1‘0 15
Goc quay banh xe dan huong ben trong
Hinh 4. P6 thi géc quay ciia banh xe din
hwéng bén trong va bén ngoai theo co cau dan
dong lai va dieu kién Ackermann

Kha ning quay vong dung c6 thé danh gia
thong qua gia tri binh phuong trung binh sai
léch cua co cau dan dong lai so voi véi ly

thuyét goc quay banh xe din hudng bén ngoai
so v6i 1y thuyét trong Gmg véi cac goc quay
clia banh xe dan huéng bén trong véi ving
lam viéc £15°

EDNCET A 5)

Trong d6: n — Sb goc quay cua banh xe
dan hudng bén trong

Mot sb thong sb trong co cau dan dong
phai dugc chon theo thong sb cua 6 t6 ciing
nhu giéi han khong gian b tri co céu dan
dong lai, cac thong s6 con lai phai duogc lua
chon t6i wu hoa sao cho gia tri binh phuong
trung binh sai 1éch e 1a nhé nhat ndm trong
khoang tur 0,5° - 1°.

4. Két qua toi wu héa

Bai b4o chon trudc cac thong sb nhu trong
Bang 2. Thong sb cta 6 t6 va dan dong lai
theo thong s6 cta 6 to cling nhu giéi han
khong gian bb tri co cdu din dong 14i va thuc
hién t8i wu hoa lua chon gia tri x cia khau )
4.

Bang 2. Thong sb ciia 6 to va din dong i

TT Théng s6 Ki hiéu| Gia tri
1 | Chiéu dai co s& 1 |3375m
2 | Khoang cach giira hai try - 1,45 m
dung

3 | Géc nghiéng cua dan B 320
dong lai

4 | Chiéu dai don quay giira m 0,18 m

Trén Hinh 4 thé hién gia tri binh phuong
trung binh sai 1éch cua co cau dan dong 1ai so
véi véi 1y thuyét goc quay banh xe dan hudng
bén ngoai so vai Iy thuyét trong tmg véi cac
gbéc quay cua banh xe dan hudng bén trong
v6i vung lam viée +£15° khi gi trj x thay ddi
tir -0,9 m dén 0,2 m.

Qua két qua khao sat trén, khi gia tri x = -
0.4 m thi gia tri binh phuong trung binh sai
léch e = 0,0012 m dat gia tri nho nhét hay tai
gia nay 1 gi tri 13 t6i vu nhat.
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Hinh 5. D6 thi moi quan h¢ giira sai léch e

twong wng véi cac gia tri x

Trén Hinh 6 thé hién d6 thi goc quay cia
cac banh xe din huéng co cau dan dong lai
Pan-t6 (co cdu 4 khau) véi cac kich thudc nhu
0 Bang 2.

Ngoai ra d0 thi Hinh 6 cho thiy sai léch
ctia co ciu 1ai sau thiét ké c6 gid trj nho hon
nhiéu so v6i co cdu loai Pan-t6 va gan nhu sai
1éch so vé6i diéu kién quay vong khong truot
bén Ackerman khong dang ké

Tai liéu tham khao
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Goc quay banh xe dan huong ben trong

Hinh 6. Db thl goc quay ciia cac banh xe din
hwéng co ciu din dong l4i thiét ké, Pan-té va
diéu kién Ackermann

5. Két luan

Bai bao da giéi thiéu so dd va phuong phap
t6i uu hoa thong s6 ctia dén dong lai. Voi két
qua t6i uu trén cho _phép dan dong lai diéu
khién cac banh xe dan hudng quay gin dung
diéu kién quay vong khong truot bén. Két qua
nghién ciru 1a co s& cho tinh toan thiét ké dén
dong lai trén 6 t6 hai cAu voi cau trude dan
hudng.

[1]. Vii Birc Lap va Nguyén Phic Hiéu (2002), “Ly thuyét 616 qudn sw”, NXB QDND.
[2]. Reza N.Jazar (2017), “Vehicle Dynamics Theory and Application”, Springer, Inc.

OPTIMIZATION OF A MULTI-LINK STEERING MECHANISM ON
TWO-AXLE VEHICLE
Abstract: A steering mechanism directly affects the turning quality of the vehicle. Therefore, the paper
introduces the diagram and method to optimize the parameters of the multi-link steering mechanism that control
the wheels to closely as the condition of turning without side slip. The research results serve to design of the multi-
link steering mechanism on two-axle vehicle with the front wheel steering.
Keywords: Steering mechanism, optimize, two-axle vehicle

*T4c gia lién hé: Vii Anh DPurc (anhduc0809@gmail.com).
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KET QUA NGHIEN CUU THUC NGHIEM ANH HUONG CUA MQT SO

THONG SO CONG NGHE DEN DQ CHINH XAC GIA CONG

KHI PHAY CAO TOC

ThS Huynh Pirc Thuin*; ThS Cao Quéc Pinh
Khoa Ky thudt co so/ Truong ST Quan KTQOS
_ Tom tit: Trong bai bao nay, tac gia trinh bay nhiing két qua dat dugc khi thue hién thye nghiém gia cong cao
toc trén may phay di€u khién s6 may LILIAN BM - 5V CNC, dung cu cat ciia hiang cta hang Korloy, vt li’éu gia
cong th’ép C45. Ung dung phuong phép qui hoach thyc nghiém ‘nghién clru anh hu(:mg cua cac thong so cong
nghé: toc do cat V (m/phut), luong chay dao S (mm/vong) va chi€u sau cat t (mm) dén do chinh xac kich thudc

chi tiét gia cong.

Tir khéa: quy hoach thuc nghiém, gia cong téc do cao, gia cong chinh xac

1. Giéi thiéu

Gia cong cao toc (High Speed Machining-
HSM) la mét trong nhitng c6ng ngh¢ gia cong
hién dai. So v&i phuong phap cit got truyén
thong thi gia cong cao téc co kha ning nang
cao nang suit, d6 chinh xac, chat lugng chi
tiét gia cong va giam chi phi san xuét, thoi
gian gia cong. Co rt nhiéu yéu t6 anh huong
dén qua trinh gia cong cao téc nhu: do cimg
vitng ctia hé thong céng nghé, do chinh xac
ctia may, vat liéu va chat lugng cua phoi gia
cong, chét lugng va thong s6 hinh hoc cua
dung cu cit, ché d6 gia cong S, V, t. Ching c6
anh huong 16n den cac thong s dau ra 1a cac
chi tiéu vé kinh té va k¥ thuat nhu: nang suat,
chét luong va do chinh xéac ctua bé mit, mon
va tudi bén cua dung cu cit,.. .Cac ché do gia
cong V, S, t la nhimg dai lugng c6 anh huong
rat 16n t6i qua trinh gia cong cao toc. Trén co
s0' do, tac gia nghién ctru anh huong cua cac
thong s6 cong nghé V, S, t dén d6 chinh xac
vé kich thudc cua chi tiét gia cong.

2. N¢i dung
2.1. H¢ thong thi nghiém
2.1.1. Thiét bi thi nghiém

- Dao phay hang Korloy APXT11T312R MM
- AMS 2020HS (Hinh 1)

p o e —

Hinh 1. Dao phay
Thong sb ky thuat cua than dao (Hinh 2).

o
o

ms awHs [ e | a [ o [ & [ m [ 2 [ 1 [ oa

Hinh 2. Théng s6 ky thuit ciia than dao
APXT11T312R MM — AMS 2020HS

Manh ludi cit cua hang Korloy NCM 325
(Hinh 3)

\”@I & [
o) e <
& e, L A

Hinh 3. Manh luéi cit NCM 325 - Korloy
Thong sb k§ thuat cua ludi cit (Hinh 4)

%

APXT11T312R-MM [ 112 [6534] 35 | 1.2 | 285

Hinh 4. Théng s6 k§ thuit ciia manh ludi cit
NCM 325
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- May phay LILIAN BM-5V CNC (Hinh 5) - Hé diéu khién: ANILAM 3300M (Hinh 6)

Hinh 5. May phay diéu khién s6 CNC Hinh 6. H¢ diéu khién: ANILAM 3300M
Bang 1. Thong s6 k§ thuat ciia may LILIAN BM — 5V CNC
Kich thuéc ban may 380x1524 mm
Ban may D6 chinh x4c Vi tri 0,005 mm / 300 mm
Do chinh xac 1dp lai £0,005 mm
Pong co cac truc X, YvaZ Hang FANUC, 1,2kw
Truc chinh Téc’ do cha}/ nhanh 5000 mm/phut
Toc do tién dao 1 — 3000 mm/phut
Puong kinh 105 mm
Trung tim truc chinh dén ban may 100 — 600 mm
Théng tin téng quan Ban may dén san 840 mm
Kich thudc (XxYxZ) 2550x2300x2350 mm
Trong luong 2950kg

Mau thi nghiém thép C45 (Hinh 7).

940

Hinh 7. MAu thi nghi¢m
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Bang 2. Thanh phén ho4 hoc ciia thép C45

Mac . Thanh phén
thép C Si Mn P S Cr Ni Cu Khac
0,42~ 0,17~ | 0,50~
45 <0,035 <0,04 | €025 | £0,25 <0,25 -
0,50 0,37 0,80
Bang 3. Co tinh ctia thép C45 (dv%)
Co tinh, > Do ctirng (HBS)
Mic Trang thai - —
thép nhiét luyén ou/MPa | stMpa | 8% | W, % | ak/J*cm? Can U hodc ram
’ ’ nong nhiét do cao
45 Thuong hoa 598 353 16 40 49 229 197

Hinh 8. Thwée cap dién ti

Dung cu do kich thudc duong kinh hdc tru
(Hinh 8). Thong s ki thuat: Pham vi do: 0 —
150mm; B§ chia: 0,0lmm; B chinh xac:
+0,02mm

2.1.2. Thuyc hién thi nghiém

Muc tiéu khao sat 3 yéu t6 anh hudng 1a
van toc cit V (m/phut), lugng chay dao S
(mm/vong) va chiéu sau cit t (mm) dén do
chinh xac kich thuéc duong kinh 16 40mm
(Hinh 7) khi thyc nghiém gia cong cao tdc

trén may phay diéu khién sé may LILIAN BM
— 5V CNC (Hinh 5) v6i thong s ky thuat nhu
bang 1, hé diéu khién ANILAM 3300M (Hinh
6), than dao phay APXTI1T312R MM -
AMS 2020HS hang Korloy (Hinh 1) voi
thong s6 ki thuat nhu hinh 2, manh ludi cit
NCM 325 cua hang Korloy (Hinh 3) voi
thong s6 k¥ thuat nhu hinh 4, vat liéu gia cong
thép C45 v6i thanh phan héa hoc nhu bang 2
va dac tinh co tinh nhu bang 3, dung cu do
kich thudc duong kinh hdc try 1a thudce cap
dién tir (Hinh 8). Qua nghién ctru vé coso ly
thuyét ciia qua trinh cat got kim loai trén may
phay dleu khién sb CNC va qua trinh gia cong
cao toc, gi6i han mién ché do cat dé thuc
nghi¢m nhu bang 4 [2], [3].

Theo phwong phap qui hoach tryc giao cap
II [1], thye hién gia cong 15 chi tiét (Hinh 7)
theo ma tran ché d¢ cat nhu bang 5.

Bing 4. Mién ché d¢ cit thi nghi¢m

Théng sb Giéi han dwéi Mirc duéi Mikc Mikc trén Gio6i han trén Cic bién
cong nghé (-1,215) -1 trung binh (0) +1) (+1,215)
t (mm) 0,246 0,3 0,55 0,8 0,854 X1
S (mm/vg) 0,189 0,2 0,25 0,3 0,311 X2
V (m/ph) 97,85 100 110 120 122,15 X3
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2.2. Két qud thwe nghi¢m

Sau khi gia cong xong 15 chi tiét, tién hanh
do duong kinh 40mm cuta hoc try (Hinh 7),
két qua do nhu bang 5 [4].

Bang 5. Két qua thi nghiém

t S A% Ap
STT

mm mm/ivg m/ph mm
1 0,1 0,03 90 0,253
2 0,8 0,03 90 0,293
3 0,1 0,15 90 0,300
4 0,8 0,15 90 0,320
5 0,1 0,03 450 0,287
6 0,8 0,03 450 0,307
7 0,1 0,15 450 0,327
8 0,8 0,15 450 0,347
9 0,875 0,09 270 0,380
10 | 0,025 0,09 270 0,337
11 0,45 0,163 270 0,317
12 0,45 0,017 270 0,300
13 0,45 0,09 488,7 0,317
14 0,45 0,09 51,3 0,350
15 0,45 0,09 270 0,323

2.3. Xdc dinh ham héi quy

Dé md ta twong thich mién phi tuyén anh

hudng cua ché d6 cat dén sai sd kich thudc
duong kinh, tién hanh quy hoach thuc nghiém
truc giao cap I [1].

Phuong trinh mo ta c6 dang nhu sau:

ya=Dbo+bixi + bxxa + bsxs + bioxixz +
bi3xix3 + basxaxs + biixi? + baoxa? + basxs?

Trong do:
t—t S-S V-V,
'xl = 0 , x2 = 0 , _x3 = 0
At AS AV
P6i bién méi theo cong thirc:
. — 2" +2a7
X=X —x =X
N
. — 28 +2a°
Xy =X, —X) =X,
N
— 2" +2a°
X, =X X =Xy
N

Ta c6 phuong trinh hdi quy:

)N/ A =Dbo+ bix; + baxa + bsxs + bioxixa +
bisxixs + basxaxs +b 11 xi +baxa’ +b3zxs

Céc hé s6 cua phuong trinh hdi quy theo
cong thuc:

R
b, = N;)’oxw

N
Zyuxju
— u=1

Ta tinh duoc cac hé sb cia phuong trinh hdi
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quy: b'0=0,317,b; = 0,016, b2 =

- 0,030.

0,014, bx =

Str dung phuong phéap quy hoach tryc giao
cap II, tim duoc phuong trinh hdi quy mo ta
sy phu thudc cua gia tri sai s6 kich thude
duong kinh vao van tdc cit va chiéu sau cit
va lugng chay dao nhu sau:

;/A =0,317 +0,014x; + 0,016x> — 0,03(x2* —

0,73)
Hay:

;/A =0,3389 +0,014.x; +0,016.x2 — 0,03.x5°

3. Phén tich két qua nghién ciru
3.1. Khio sit tim cue tri ciia ham hoi qui
Do thi anh hudng cia lugng chay dao S va

chiéu sau cit t dén sai sd kich thuéc duong
kich hoc tru (Hinh 9).

00 THE Anh huong cua luong chay dao va chieu sau cat den sai 5o kich thucc duong kinh

x2(luong chay dao 5) x1{chieu sau cat t)

Hinh 9. Anh hwéng ciia thong s0 cong nghé
dén dwong kich hoc tru

Két qua trén dd thj ta duoc gia tri sai sb cua
duong kinh ¥ amin = 0,2582 mm (z = 0,2582)
khix; =-1215vax;=-1,215.

Tur d6 ta tinh duoc:

Puong kinh hdc try c6 sai sé nhod nhat

D=40-A=40-0,2582 =39,7418 mm

Chiéu sau cat khi sai s0 duong kinh hoc tru

14 nhé nhat
t—t,
At
=-1,2150.0,25 + 0,55 = 0,246 mm
Luong chay dao khi sai s6 duong kinh hoc
tru 1a nho nhat
S-S
AS
=-1,2150.0,05 + 0,25 = 0,189 mm/vong

3.2. Phan tich anh huéng ciia cdc théng sé
cong nghé den dp chinh xac kich thwdéc hoc
tru

=x, >t=x,.At+¢,

L=x, >S8S=x,AS+S,

Truée tién, dua vao két qua do duong kinh
sau khi gia cong 15 mau, thay rang tat ca cac
két qua déu co duong kinh 16 nhé hon 40 mm.
Diéu nay c6 thé 1y giai 1a do sai s6 hé thong
c¢b dinh nhu sau:

Do sai s6 cua may. May phay CNC
LILIAN dung dé gia cong 1a may cti nén dan
dén sai s6 may. Co thé 1a do cac bd phan cua
may anh huong 16n dén d6 chinh xac gia cong
nhu céc truc X, truc Y cua ban may va do ro
cua truc chinh Z.

Do dung cy ct. O day c6 thé ké dén 1a sai
s0 cua duong kinh cua dao phay.

Thir hai, dira vao ham hdi quy tim duoc ta
thiy rang do chinh xac kich thudc hdc tru
khong phu thude vao vén toc cat (V = 97,85 —
122,15 m/ph). Piéu nay phu hop vOi két qua
nghién ctru ban chat vat ly cua sai s6  gla cong.
Nguyén nhan chu yéu gay ra sai sd 13 thanh
phan lyc cit huéng kinh khi phay héc try.
Duéi tac dung ctia luc cat huong kinh dan dén
thanh 15 bi bién dang déo va bién dang dan
hoi.

Luc cat huéng kinh sinh ra cha yéu phu
thudc vao chiéu siu cit, luong chay dao, do
cing cua vat liéu va it phu thudc vao van tde
cit. Do d6, khi thay doi tbc do cit V trong
pham vi tir 97,85 dén 122,15 m/phut khong
c6 anh huong dang ké dén luc cat hudng kinh.

61



NGHIEN CUU KHOA HQC

Vi véy, sai s6 khong thé thay doi nhiéu khi
thay doi toc do cat trong pham vi no6i trén.

Thir ba, dya vao d6 thi (hinh 9) ¢6 nhan xét
sau: P9 chinh xéac kich thuéc duong kinh 16
phu thudc vao chiéu sau cit va luong chay
dao. Chiéu sau cit t cang nho (trong pham vi:
t =0,246 — 0,854 mm) thi do chinh xac cang
16n.Khi tang luong chay dao S thi d¢ chinh
xac giam nhanh. Nhung khi lugng chay dao S
dat dén mot gia tri nhét dinh ma tiép tuc tang
lugng chay dao thi d¢ chinh x4ac kich thudce lai
tang.

Tai liéu tham khao

4. Két luan

Bai bdo nay, tac gia da st dung phuong
phap qui hoach tryc giao cip II xac dinh ham
hoi qui biéu dién su anh hudng cua ché do cat
(V, S, t) d@én d6 chinh xé4c kich thudc khi gia
cong cao tdc trén may phay CNC.

Phan tich két qua thyc nghiém trén co s
giai quyét mbi quan hé gitra cac thong sb cong
ngh¢ va do chinh xac gia cong khi gia cong
cao tdc trén may phay CNC.

[1]. Nguyén Canh, “Qui hoach thirc nghiém”, NXB Dai hoc qubc gia Tp.HCM - 2011.

[2]. Tran Van Dich, “Nghién citu do chinh xdc gia cong bang thire nghiém”, NXB KH va KT, Ha Noi - 2003.
[3]. Tran Vin Dich, “Cong nghé gia cong trén mday” CNC, NXB KH va KT, Ha Noi - 2000.

[4]. Nguyén Tién Tho, Nguyén Thi Xuan Bay, Nguyén Thi Cam T, “Ky thudt do heong - kiém tra trong ché tao

co khi”, NXB KH va KT, Ha N¢i - 2001.

EXPERIMENTAL RESULTS OF THE EFFECTS OF TECHNOLOGICAL
PARAMETERS ON DIMENSIONAL ACCURACY FOR HIGH-SPEED MILLING
Abstract: The author represent results of implementing experimental high-speed manufacture on milling

machine No. LILIAN BM - 5V CNC, cutting tool Korloy, and steel materials C45. Besides, experiment planning
method to study the effects of technological regimes (V, S, t) to accuracy of workpiece size is applied.

Keywords: experiment planning, accuracy, high-speed manufacture.
*T4c gia lién hé: Huynh Dic Thuén (huynhdt82@gmail.com).
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THIET KE VA MO PHONG CAM BIEN AP SUAT BANG VAT LIEU
SILIC TREN SAPPIRE

TS Bui Thanh Hai"
Khoa O t6/ Truong St quan KTQS

Tém tit: Bai bao nay tap trung vao viéc nghién ciru, thiét ké va mo phong mot cam bién 4p suat ap dién tro
theo cong nghé vi co dién tir trén co so vat liéu Silic trén Sapphire. Cam bién 4p suét véi mang mong sapphire
dang hinh vuéng rong 6 mm va day tir 50 dén 150 um dwgc mo hinh héa va mod phong bang phan mém ANSYS
v6i phuong phap phan tir hiru han. Cac gia tri thong sb dic trung ciia cam bién dang dugc xac dinh.

Tir khéa: Cam bién ap suat ap dién tro, silic trén sapphire, MEMS, phuong phap phan tir hitu han.

1. Pit van dé

Cam bién ap suat 1a mot trong nhimg cam
bién dugc str dung phd bién nhét trong cac
linh vuc cong nghi¢p, dan dung va quan sy.
Ngay nay cam bién 4p suat dugc ché tao dya
trén cong ngh¢ vi co dién tt (MEMS - micro-
electromechanical systems) da duoc sur dung
rong rai, pho blen thay thé cac loai cam bién
ap suét kleu truyén thong nhd nhing wu diém
ndi bat vé kich thudc nho, do nhay cao, do
tuyén tinh tot [1]. Nhiéu vat liéu di duoc
nghién ctru va str dung trong ché tao cam bién
ap suat theo cong nghé vi co dién tir nhur Si,
SiC, AlGaN/GaN...[2]

Trong bai bao nay tap trung vao viéc thiét
ké, tinh todn, mo phong cam bién ap sut trén
co s& vat ligu Silic trén Sapphire (SOS -
Silicon-on-Sapphire) cho cac tmg dung hoat
dong tan sd cao, trong diéu kién khic nghiét.
2. Co sé 1y thuyét
2.1. Hi¢u wng dp dién tro

Hi¢n tuong thay ddi dién tro cua vat lidu
tinh thé dudi tac dung ctia Gmg suét co dugc
goi la hi¢u tng ap dién trd. Nguyén nhan la
do dac tinh di huéng cua d6 phén giai mirc
nang lugng trong khong gian tinh thé. Trong
silic chi ton tai ba hé sb ap dién tré khong phu
thudc vao nhau 1a 7z;; (lién hé doc), ;2 (lién
hé ngang) va msy (lién hé trugt). Poi véi silic
don tinh thé c6 mat do tap dan thip thi co thé

coi nhimg h¢ sO ap dién trd 7y, w2 Va ey 12
cac hang sd [3]. Nguoi ta tng dung vat liéu
bién dang co la mang mong hay cau trac thanh
dam. Dé dat duoc do dan ngang (chiéu dai va
chiéu rong) 16n thi can chiéu day nhé va do

véy c6 thé bo qua tng suit doc. Luc nay phan
tir ap dién tré duoc ciy trén vat bién dang co
va mach dién xu 1y bén ngoai dugc thiét ké
mot cach thich ung.

2.2. Silic trén Sapphire

Silic trén Sapphire - SOS 12 mot cdu trac
vat liéu di nguyén khéi dung dé san xuat vi
mach tich hop, vi cam blen bao gobm mdt 16p
mong silic duoc cdy trén tAm sapphire (AL O3
— wafer) [4]. Cac tinh thé sapphire nhan tao c¢6
do tinh khiét cao duoc st dung trong cong
nghé ban dan c6 wu diém vuot tréi nhu: cach
dién tot, chiu &n mon héa hoc, chiu nhiét do
cao, chdng birc xa.

SOS dan dugc sir dung trong cac mg dung
hang khong va quan sy vi kha nang chong btlrc
xa tot, cac cam bién doi hoi hidu sudt cao va
diéu kién 1am viéc khic nghigt...

2.3. Cim bién dp sudt dp dién tré

Cam bién do ap suét kiéu ap dién tro dugc
ché tao theo cong nghé vi co dién tir - MEMS.
Céc phan tir 4p dién trd duoc cdy trén mang
mong, dién trd ciia cac phan tir ap dién tr sé
bién dbi ty 1€ thuan do bién dang cua mang
mong va ap suat tic dung 1én mang.

2.4, Tinh todn thiét ké

2.4.1. Phan tich co hoc

Mb hinh cam bién 4p suat trén co s& SOS
duoc nghién cuu, thiét ké, tinh toan lam viéc
& 4p suat t6i da P = 0.1 MPa. Phan tir dan hoi
la mang mong sapphire c6 dang hinh vuong
v6i chiéu rong L va chiéu day / chiu tac dung
cua ap suét P dugc han trén dé cam bién va hé
truc toa do Oxyz duoc thé hién trong hinh 1.
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p o<

Hinh 1. Phin tir dan hoi cam bién ap sudt ap
dién tré
bJ vong f cua mang mong sapphire theo 1y
thuyét bién dang cua Timoshenko dugc tinh
theo cong thuc [5]:

otr _dtr oty op
N N R Rl )
ot oyt ot D
Trong do:
E-n’

D= m — b9 cling chiu udn cta mang;
E — Heé s6 dan hoi;
v— Hé sb Posion;
h — Chiéu day mang mong.

bJ vong cuc dai tai vi tri trung tam cua
mang [5]:

pL
=0.00126—;
fmax D

4 @
P-L

ER’
Ung suat cuc dai cia mang cam bién:

:M(l_vz)g[a]:% 3)

max h 2

[ =0.01512 (1-v?)

o» — G161 han bén cua vat liéu;

n — HE so an toan.
2.4.2. Phan tich dién

Trong cam bién ap suat kiéu ap dién tro,
mach cau Wheatstone dugc st dung dé xac
dinh su thay d6i tr¢ khang cua céc ap di¢n trd
trén cac cam bién. Hinh 2 trinh bay mot mach
cau Wheatston co ban gom bon di¢én tré noi
v6i nhau, c6 dién ap dau vao va dién 4p dau
ra. Bién tr¢ ap dién R;, R3 song song vdi cach,
R>, R4 vudng goc véi canh.

U.

n

|

Hinh 2. Mach cAu Wheaston trén cim bién

Dién 4p dau ra mach cau cam bién dugc
tinh theo cong thurc:

AR —AR, +AR, - AR,
" Ry + Ry, + Ry + Ry, "’
Trong do:
R =Ry +AR R, =Ry, +AR,,
Ry =Ry +AR,, R, = Ry, + AR,
Ro1, Roo, ,Ros, Ros — Dién tro ap tro khi
khong co6 bién dang;

ARy, ARy, AR3, ARs — D¢ 1¢ch dién tré ap
trd khi c6 bién dang.

Véi Ry =Ry, =R, =R, =R,
AR = ARy AR, = AR, ,

(4)

ARi << Ri (1 =19 29 39 4)

Dién 4p dau ra mach cau cam bién:
AR AR, AR, (5)
2R,, R
Do thay doi tro khang twong dbi ciia cac ap
dién tro :
— =m0, + 7,0, (6)

Trong do6 o1, o — Ung suat doc va ngang;
71, m:— H¢ s6 &p dién trd doc va ngang.

1
7, =, —(m, — 7y, _7744)5

NG

T, =70, + (7, — 7y, _”44)5

Vi 711, 72, e — HE s0 ap dién trd theo

cac hé truc.

64



Co khi ché tao mdy

Tap chi Khoa hoc Ky thudt Quén sw - ISSN 2354-1288

D6i voi ap dién tro loai p-silic hé sd
Ty >> 71,7y, (6) 6 thé viét lai [6]:

AR 7[44 _
(?}7(@ a,) 3

Do d6 dién ap dau ra ctia mach cau dugc
tinh theo cong thuc:

124

Vout z%(O-l _Ut)V
©)

Do nhay ctia cam bién duoc tinh bang cong
thirc:

(10)

3. M6 phéng va thao luan

Phan mém ANSYS duoc sit dung dé mé
phong céc dac tinh cia cadm bién &p suat kieu
ap dién tro.

Céc thong sb duoc st dung trong bai toan
md phong nhu sau:

Vit liéu duogc st dung trong moé phdng:
Mot sO0 dac tinh cua vat li€u duoc thé hién
trong bang 1.

Bang 1. Mot s6 dic tinh cia vat liéu

Vit liéu P- silic Sapphire
Khoi (’;;‘2’;% )’ié”g 2300 4000
H¢ s6 dan hoi E (GPa) 150 344
H¢ sé Posion v 0.021 0.3
Gidi han bén kéo (GPa) 7 450
i (107.Pa) 6.6
712 (10".Pa’’) -1.1
44 (10" Pa’) 138

Kich thudc cam bién: Cam bién c6 kich
thude 1x1 cm, mang mong cam bién sapphire
c6 dang hinh vudng véi chiu rong 6 mm,
chiéu day tir 50 dén 150 um.

Tai 4p suat: tir 0.02 dén 0.1 Mpa.

3.1. D) vong mang
Hinh 3 cho thay két qua tinh toan d6 vong

t6i da cua mang mong sapphire phu thudc
tuyén tinh vao ap suit tac dung 1én mang. Két
qua tinh toan st dung cong thuc (2) va md
phong trong chuong trinh ANSYS cho thy su
thong nhit tdt giira cac két qua tinh toan bang
cac phuong phap khac nhau (hlnh 3a).

45

—e—h= 50 um (2)

[| ——h=50 pm (ANSYS)
|| =—w—h=100 pm (2)
~+—h=100 pm (ANSYS)
t ——h=150 pm (2)
h=150 um (ANSYS)

n (um)
W Wb
o O O

w

Maximun Deflection (ui
o a0 NN
=)

o

0 0.02 0.04 0.06 0.08 0.1
Pressure (MPa)

a)

=%

IS
&

——P=0.1 MPa
—— P=0.08 MPa ||
—w— P=0.06 MPa ||

[
a1 O
T

g —+— P=0.04 MPa
= 30t —e— P=0.02 MPa |{
S
8 25
©
© 20,
=
=)
E 15¢
>
©
= 10}
5_
0 i i : :
50 60 70 80 90 100 110 120 130 140 150
h (um)

Hinh 3. Sw phu thudc ctia d9 vong 16n nhit
cia mang vao ap suat (P =0.02 - 0.1 MPa)
va chiéu day mang (h =50 - 150 pm)
Do vong cuc dai ciia mang nam & tim cta
mang dugc thé hién trong hinh 4.
16 T T T

—e—P=0.1 MPa

—— P=0.08 MPa
—+w— P=0.06 MPa
——P=0.04 MPa
——P=0.02 MPa

Deflection (um)

4000 6000 8000
X - Axis (pm)

Hinh 4. P vong ciia mang cim bién cé chiéu
day h =70 nm dwdi tac dung cua ap suat
P =0.02-0.1 MPa)

0 2000 10000
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3.2. Phéin bo ikng sudt

Hinh 5 cho thiy duéi tac dung cta ap suét
1én mang cam bién thi tng suit twong duong
16n nhat nim ¢ trung diém ctia bén mang (tai
cac diém B, B”), day chinh 14 noi dit cac ap
dién tré ¢am bao khuéch dai téi da tin higu va
dam bao tinh ddi xGmg cta mach ciu
Wheaston.

B: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 10

203.03 Max
157.38
126.56
104.29
81.87
63.472
44,078
26.936
13468
6.4888e-5 Min

Hinh 5. Phan b rng suét trén mang dwéi tac
dung béi ap suat P=0.1MPa, h =70 pm

180 , :
——P=0.1 MPa
£ 160 —— P=0.08 MPa
140+ —n— P=0.06 MPa il
—s— P=0.04 MPa
120} —— P=0.02 MPa

100t
80}
60}
40t
20}

Equivalent (von-Mises) Stress (um)

0

4000 6000 8000 10000

X-Axis (um)
Hinh 6. Phﬁ'n bé dng suét‘tu’ang dwong theo
doan cat A-A’ trén bé mit mang méng
(x=0-10000 pm, y = 5000 pm, z = 0)

Két qua tinh toan tng suat twong dwong
16n nhét cua phﬁn tr cam bién dugce thé hién
trong hinh 6. Véi chiéu day h =70 um va ap
suét tac dung 1a P = 0.1 MPa, ting suat twong
duong 16n nhat ctia mang moéng ciia cam bién
ap suat 1a 177.14 MPa, nho hon d6 bén udn
ctia sapphire 450 MPa dam bao bén cho mang
cam bién.

0 2000

3.3. Tan so6 dao dpng riéng
_Str dung module Modal Analysis cua phan
mém ANSYS phan tich dao dong mang.

Bang 2. Mgt so0 mode dao dfng riéng cia
mang cam bién.

Mode 1 2 3 4

Tan s (Hz) | 16711 | 34022 | 50109 | 60876

C: Modal
Made 1
Type: Total Deformation
Frequency: 1.6711e-002 MHz
Unit: pm

547.27 Max
48646
425,66
30485
4.0
321
18242
12182
60.808
1 Min

C: Modal
Mode 2
Type: Total Deformation
Frequency: 3.4022e-002 MHz
Unit: pm

532,34 Max
47319
414.04
35489
205,75
2366

17745
a3

59,149
0 Min

C: Modal
Mode 3
Type: Total Deformation
Frequency: 5.0100e-002 MHz
Unit: pm

497.11 Max
An.57
386,64
3314
276,17
209
185.7
11047
55,234
0 Min

C: Modal
Mode 4
Type: Total Defarmation
Frequency: 6.0876e-002 MHz
Unit: prm

535.5 Max

Hinh 7. Tén s6 dao dong riéng cia phan tir
cam bién véi L= 6000 pm, h=70 pm)
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S6 liéu phan tich tan s6 dao dong riéng
duoc thé hién trong bang 2 va hinh 7 cho thiy
cam bién co tin sé dao dong riéng 16n, tan sb
dao dong riéng nho nhét 1a 16711 Hz, do d6
phan tir cam bién c6 thé 1am viéc véi tan sd
cao ma khong c6 hién tuong cong hudng (voi
tan s6 1am viéc dudi 16 KHz).

3.4. Dién dp dau ra mach ciu

Mach cau Wheaston duoc thiét ké véi 4 ap
dién tro cé gia tri tinh nhu nhau dat tai 4 trung
diém cua cac canh mang, cac ap dién trd cod
chiéu dai 100 pum, chiéu rong 10 um chiéu day
2 pm, co6 gia tri tinh khoang 500 €. Dién ap
dau vao 1a ngudén mét chiéu 5V. Lién két gilta
cac phan tir 4p dién trd hinh thanh mach cau
1a cac duong din bang nhom, tai gan 4 dinh
ciia cam bién ¢6 céac vi tri dé han mach dién
voi dé cam bién.

M5 hinh 3D ciia cam bién dugc thé hién
trong hinh 8.

2

Hinh 8. Hinh anh thiét ké 3 D cam bién
1- Mang mong sapphire;
2 Phan tir dp dién tré p-Silic;
3- Lién két mach cau bcing nhom;
4 -Vi tri han mach

1200
—e—h=50 um
—+—h=70 um
——h=90 pm
—+—h=110 ym
800 | ——h=130 um
—s—h=150 pm

1000

600

Vout (mv)

4001

200

o]
[¢] 0.02 0.04 0.06 0.08 0.1

Pressure (MPa)
Hinh 9. Sy phu thugc dién 4p diu ra mach ciu
vao ap suat va chiéu day mang tir 50 pm
dén 150 pm

Két qua mo phong hinh 9 cho thay dién ap
dau ra cua mach cau phu thudc tuyén tinh vao
ap sudt tac dung 1én mang.

3.5. D nhay cim bién

12

4

S (mV/kPa)
o o =

S~

100 110 120 130 140 150
h (um)

0 | I | Il
50 60 70 80 90

Hinh 10. Sy phu thuc d9 nhay cam bién viao
chiéu day mang

D0 nhay cua cam bién phu thudc vao dac
tinh cua vat liéu va kich thudc hinh hoc cua
mang. Két qua mé phong tir hinh 10 chi ra véi
cung mot chidu dai canh, cam bién c6 chiéu
day mang cang nho thi c6 d nhay cang cao.
Cam bién c6 chiéu day mang 1a h =70 um d6
nhay cam bién 13 S = 5.35 mV/kPa.

4. Két luin

Bai bao da thiét ké, tinh toan va mé phong
thanh cong cam bién ap suit kiéu ap dién tro
trén co so vat liéu silic trén sapphire. Két qua
md phoéng va phan tich bang phin mém
ANSYS théng nhéat véi cac tinh toan ly
thuyét.

Hiéu tng 4p dién tré di duoc tmg dung dé
xac dinh cac thong sb cta cam bién. Cam bién
ap suét loai ap dién tré duoc thiét ké, tinh toan
va md phong dam bao dugc do nhay cao, tan
sél hoat dong cao va do bén cua mang cam
bién.
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ANH HUONG CUA CAC THONG SO CONG NGHE PEN CHE TAO
CHI TIET DANG CON CO VANH KHI MIET BIEN MONG
TREN MAY TIEN CNC

ThS Trin Phwong Thanh*, KS Doan Dai Dwong
Tiéu doan 3/ Truong ST quan KTQS

Tém tit: Bai bao nay trinh bay thyc nghiém qua trinh miét bién ‘mong thanh chi tiét dang con ¢6 vanh tir phoi
tam trén may tién CNC, str dung m6 hinh quy hoach thyc nghiém bé mat dap img Box-Behnken vdi cac thong sb
cong nghé dau vao 1a tdc d6 quay cua truc chinh N, ti s6 tién cuia con lan f va ban kinh cua con lan R. Khao sat
thuc nghiém cho thay, khi miét bién mong vdi cac ché dd cong nghé khac nhau, sy phan bd chiéu day thanh ciia
chi tiét 1a khong dong déu vai thong sb c6 anh huong 16n nhat 1a ban kinh ciia con lin, bén canh d6 gioi han do
bén ciia chi tiét chiu anh hudng chinh bai ti s tién cua con lan.

Tir khéa: Miét bién mong kim loai, Miét bién mong chi tiét dang con, Phuong phap Box-Behnken, Chiéu day

thanh, Giéi han d6 bén
1. Gi6i thi¢u

Miét bién mong 1a mot phuong phap gia
cong kim loai bang ap luc tao ra bién dang déo
cuc bd lién tuc thong qua luc tac dung cia mot
hay nhiéu con lin nham tao hinh céc chi tiét
rong dang tron xoay theo bién dang cua 16i
miét. Hau hét tit ca cac kim loai déu c6 thé
miét bién mong (vat liéu kha nang bién dang
déo tbi thiéu khoang 2%)[1], san pham duoc
ché tao bang phuong phap miét bién mong
(Hinh 1) c6 sd lugng nguyén cong ché tao rat
it, dbi v6i san pham c6 goc con 2a > 35° chi
can mot nguyén cong, trang thiét bi, thao tac
don gian, chi phi ché tao khuén thap va san
pham ¢ d6 chinh x4c cao, ¢ co tinh rat cao,
duoc Gmg dung trong san xuat cac chi tiét co
yéu cAu ky thuat dac bi¢t nhu nén déng trong
dan xuyén giap, cac chi tiét trong hang khong,
v tru.

|

Hinh 1. Sén pham cia phwong phap
miét bién mong

Cong nghé miét cho phép tao hinh céc chi
tiét co thanh rat mong, gdc coén nho voi co tinh

tot ma cac cong ngh¢ khac kho dat dugc, tuy
nhién do bién dang déo cuc bd do do sé& co
nhiéu kho khin trong viéc kiém soat do chinh
xac hinh dang va kich thudc.

Khac véi cac phuong phap tao hinh kim
loai tam bing gia cong ap lue khac nhu: dap
vudt, udn, top miéng voi 6 bién dang trén
phan 16n thé tich kim loai bién dang, phuong
phap miét bién mong chi bién dang trén mot
phan thé tich rit nho (bién dang cuc bd) nho
vdy ma cong va lyc bién dang giam di dang
ké so voi cac phuong phap khac. M6 hinh
trang thai Umg suét, bién dang ctia miét bién
mong duoc thé hién trén Hinh 2.

O g,

Hinh 2. Trang fhéi }i’ng suét bién dang caa
miét bién méng [2]

Trong qua trinh bién dang déo khi miét,
cac phan tir kim loai dich chuyén thé tich theo
huong truc, do d6 dudng kinh phoi ban dau c6
thé dugc xac dinh trudc bang nguyén ly can
bang thé tich [1, 3]. Trong miét bién mong,
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d6i voi ca miét bién mong nhiéu lan, duong
kinh va khoi lugng cta chi tiét khong thay doi
trong sudt qua trinh gia cong [1]. Chiéu day
cua thanh san pham dugc xac dinh trudc boi
gdc con cua 161 miét va co thé dat dugce thong
qua vi¢c thiét 1ap khe ho cua con lan miét va
161 miét. Chiéu day thanh chi tiét dugc xac
dinh trudc thong qua cong thuc[1]:
t, =t sina

Trong do: to 1a 6 day phoi ban dau

t; 1a 46 day cua san pham sau miét

a la mot ntra goc con

Con lin miét

™ ty = fg since

,Chéng tim

Hinh 3. Miét bién méng mot nguyén cong

Mot trong nhung yéu cau quan trong cua
cong nghé miét bién mong la chiéu day thanh
cua san pham sau ché tao c6 do chénh 1éch 1a
nho nhat, co tinh cua san pham dam bao yéu
cau ky thuat. Co rat nhiéu thong so cong nghe
can kiém so4t trong qué trinh m1et bao gom
tbc d6 quay cua truc chinh, ti s tién ciia con
lan va ban kinh cta con lan, khe hé cua con
lan va 161 miét phuong phap boi tron, Trong
cac thong s6 cong nghé trén, cac thong so 1a
tbc d6 quay cua truc chinh, ti s tién ciia con
lan va ban kinh cua con lin c6 thé dé dang
thay doi, thiét 1ap duoc trén méy tién CNC va
n6 ciing c¢6 anh hudng 16n dén chit luong cua
chi tiét sau ché tao.

D3 c6 nhiéu nghién cliru vé 1y thuyét va
thue nghiém cong nghé miét bién mong, trong
tdm cua cac nghién ctru tap trung ve Iy thuyét
tao hinh va tinh toan vé luc nhu cua B.
Avitzur, S. Kobayashi dy doan tinh hudng,
cac dang khuyét tat xuit hién trong khi miét
bién mong nhu 1a nhan, rach, mét 6n dinh cua

phoi O. Music, M. Hayama... va anh huong
ctia cac thong sb cong nghé dén chit luong
clia san pham sau khi miét bién mong M.
Chen. Qua trinh thuc hanh miét trong thuc té
phuc tap hon so véi qua trinh mo6 phdéng, thoi
gian gan day, M. Kleiner d4 xay dung mé hinh
quy hoach thuc nghiém dé xac dinh anh
hudng cua cc thong sé cong nghé dén chat
lwong cua san pham véi 5 thong s6 duge quan
sat 1a khe ho gitta con 1an va 161 miét, ban kinh
ctia con lan, ti s6 tién ciia con lan, tbc do quay
cua truc chinh, do nghiéng cua duong chay
dao véi cac mirc do khac nhau khi miét bién
mong hop kim nhém AA-1050A.
2. Phwong phap nghién ciru va vat liéu
2.1. Vit liéu va chi tiét nghién civu

Dbi twong khao sat 1a chi tiét hinh con ¢
cac kich thude duoc thé hién trong hinh 1. M6
hinh hinh hoc cta bai todn dugc xay dung boi
phan mém Autodesk Inventor dugc trinh bay
trong Hinh 4.

o 152005
|

=]

~¥as

<
Rl
[

p#7840,2
#60£0,2

H
)
~

e

) L

L 1,5-0.1
37,540,1

Hinh 4. M4 hinh hinh hec chi tiét con ¢6 vanh
Vat liéu sir dung trong nghién ctru nay la
hop kim ddng c6 mac JIS C1100 véi chiéu
day to= 1,5 mm, c6 thanh phan héa hoc va co
tinh nhu Hinh 5.
250

200

£ 150

€100

Zn
5 | 0,004

0 20 40 60 80 100
€, %

Hinh 5. Thanh phén héa hec va co tinh ciia
hgp kim dong JIS C1100
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2.2. Thiét bi va phwong phdp nghién ciru
2.1.1. Thiét bi thuc nghiém

Qué trinh thyc nghiém miét bién mong
thanh duoc tién hanh trén hé théng may tién
CNC AKEBONO véi hé thong 16i miét, con
1an miét, phoi dugc ga kep nhu Hinh 6.

Sor do gé kep Ga kep trén may tién CNC

Hinh 6. So' d6 g4 kep va Ga kep trén
may tién CNC AKEBONO
Thuc hién miét mot 1an dé dat kich thude
theo tinh toan tir phdi ddng C1100 véi khe ho
1,1mm va dudng chay con lan miét duoc thiét
l1ap nhu trén Hinh 7.
1

A

Hinh 7. Thiét 1ap dwong chay con lin miét
2.1.2. Phwong phap nghién ciru
a) Nghién ciru t6 chirc té vi
Céc nghién ctru vé ciu trac t6 churc té vi
duoc thuc hién trén kinh hién vi dién tir Zeiss
AXIO A2M Hinh 8.

Hinh 8. Kinh hién vi dién tir

b) Xac dinh co tinh cua vat liéu

Thtr nghiém do bén kéo duogc thyc nghiém
trén may thu co tinh MTS Landmark 810 ¢
toc do 3 mm/phut Hinh 9.

™= 647 Hydraulic Wedge Grip
=

Hinh 9. M4y kéo — nén van ning
MTS Landmark 810

2.3. Thiét ké quy hoach thuc nghiém bé mdt
dap wng

Thuc nghiém duoc tién hanh dua trén quy
hoach bé mat dap timg Box-Behnken voi 3 hé
sb co6 3 muc bién ddi, 1 lan 1ap, 5 thi nghiém
tai tdm, v6i 17 1an chay dugc thuc hién dé
nghién ctru anh hudng cua cac thong s6 cong
nghé ctia qua trinh miét bién mong dén muc
d6 chénh léch chiéu day thanh va co tinh cta
chi tiét sau miét bién mong. Cac thong sb
cong ngh¢ dugc lya chon dé nghién cuu la tde
dd quay cua tryuc chinh, ti s6 tién cua con lan
va ban kinh cua con ldn déu c6 2 muc bién dbi
duogc ky hiéu va cho trong Bang 1.
Bang 1. Gi4 tri mitc bién ddi ciia cac thong s6

cong nghé

N —Toc dd f— Ti sb N - Bén
Yiéu t6 quay cfla tién c:’la kinh cvﬁa
truc chinh con lan con lan
(vong/phut) | (mm/vong) (mm)
M
uc -1 800 0,0125 2
duoi
Mo
ol 1000 0,0250 4
cO sO
M
N 1200 0,0375 6
trén

Céc thi nghiém duoc tién hanh theo ma
tran thuc nghiém trong Bang 2.
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Béng 2. Ma trin thuc nghiém

N - Téc do o R - Bin
Thi quay ciatrye | f-Ti sotién | kinh ciia
oA . cia con lin 9
nghiém chinh | con lan
(mm/vong)
(vong/phut) (mm)
1 800 0,0125 4
2 1200 0,0125 4
3 800 0,0375 4
4 1200 0,0375 4
5 800 0,0250 2
6 1200 0,0250 2
7 800 0,0250 6
8 1200 0,0250 6
9 1000 0,0125 2
10 1000 0,0375 2
11 1000 0,0125 6
12 1000 0,0375 6
13 1000 0,0250 4
14 1000 0,0250 4
15 1000 0,0250 4
16 1000 0,0250 4
17 1000 0,0250 4

3. Két qua va thao luin
3.1. Phan tich két qud thwe nghiém

Tién hanh thi nghiém theo bang ma tran
thuc nghi¢m thu dugc san phém miét bién
mong nhu Hinh 10.

7

Hinh 10. San phim sau miét va mau do chiéu
day thanh

Hinh 11. Vi tri do chiéu day thanh
ctia chi tiet sau miét

Phoi thu dugc trong qua trinh thi nghiém
duoc cit béng may cat day, lam sach tiét dién
bé mit, tién hanh do chiéu day va thtr kéo xac
dinh gioi han do bén trén may thtr co tinh
MTS Landmark 810.

Mirc @6 chénh 1éch chiéu day thanh tai cac
vi tri do trén Hinh 11 dugc xac dinh theo cong

9
, 1 "11“10‘
thtre: Y; —Ez—tu 100%
i=1

trong d6: ¥; — mirc 6 chénh léch chiéu day
thanh (%); t; — chiéu day thanh cua san pham
sau miét bién mong; ) — chiéu day cta phoi
ban dau; i — vi tri do chiéu day thanh cuia san
pham.

Két qua thuc nghi¢m thu dugc va do dac,
kiém tra, tinh toan duoc trinh bay tai Bang 3.

Bang 3. Két qué thwc nghiém

Yéu té dau vao Két qua diu ra
Thi N - Téc @ quay f- Toc d9 tién R-Bankinh | Y- Mirc dj chénh Z - Giéi han

nghiém cua truc chinh cia con lin cia con lin 1€ch chiéu day do ben
(vong/phut) (mm/vong) (mm) thanh (%) (MPa)

1 800 0,0125 4 12,08 340,8
2 1200 0,0125 4 4,34 338.,9
3 800 0,0375 4 10,75 379,6
4 1200 0,0375 4 9,48 375,8
5 800 0,0250 2 2,54 361,9
6 1200 0,0250 2 3,55 380,1
7 800 0,0250 6 18,78 370,8
8 1200 0,0250 6 8,85 344,7
9 1000 0,0125 2 3,74 353,8
10 1000 0,0375 2 7,23 4264
11 1000 0,0125 6 15,84 375,1
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Yéu té dau vao Két qua diu ra
Thi N - Téc @ quay f- Toc d9 tién R-Bankinh | Y- Mirc dj chénh Z - Giéi han
nghi¢m cua truc chinh cia con ldn cia con ldn 1éch chieu day d9 bén
(vong/phut) (mm/vong) (mm) thanh (%) (MPa)
12 1000 0,0375 6 16,45 379,1
13 1000 0,0250 4 8,30 378,3
14 1000 0,0250 4 6,81 379,6
15 1000 0,0250 4 7,56 376,8
16 1000 0,0250 4 8,30 377,2
17 1000 0,0250 4 6,52 380,6

Két qua thuc nghiém tai Bang 3 duoc kiém
dinh bang phan tich phuong sai ANOVA
thong qua phadn mém Minitab véi tiéu chuan
AICc cho mé hinh thuc nghiém quy hoach bé
mat dap img Box - Behnken véi cac thong sd
dau vao 1a tdc do quay cua truc chinh, ti sb
tién cua con 1an miét, ban kinh cta con lan
miét va thong sb6 dau ra 1a mirc do chénh 1éch
chiéu day thanh, giéi han do bén d3 khing
dinh y nghia vé mit thong ké.

3.2. Phdn tich mirc dp danh hwong cua cac
théong so cong nghé dau vao

3.2.1. Anh huwéng cia mét sé thong sé cong
nghé dén mirc @ chénh léch chiéu day thanh

Anh huéng chinh va tuong tac kép cia cac
thong s téc do quay cua tryc chinh N, ti sb

tién ctia con lan f, ban kinh cta con lan R dén
muc dd chénh 1éch cua chiéu day thanh duoc
thé hién ¢ Hinh 12 va Hinh 13.

Main Effects Plot for MDCLCDT (%)

Fitted Means
N f R

100
75

800 1000 12a001 0.02 0.03 2 4 6

Mean of MDCLCDT (%)

All displayed terms are in the model.

Hinh 12. Anh huwéng ciia cic thong sb cong
nghé¢ dén mirc dd chénh léch chiéu day thanh

Interaction Plot for MPCLCDT (%)

Means

0.q12 0.q24

0.q36

—— 800
——— 1000
—————— 1200

Mean of MBCLCDT (%)

f

—®— 0.0125

15 —E— 0.025
--#-- 0.0375

I +
[N )

T u T
800 1000 1200
N f

A gray background represents a term not in the model.

Hinh 13. Anh huéng twong tic kép ciia cic bd thong s cong nghé dén mirc dd chénh léch
chiéu day thanh
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Thong s6 anh huong chinh dén muc do
chénh 1éch chiéu day thanh 1a ban kinh cua
con lan. Diéu nay dugc giai thich nhu sau: Khi
miét bién mong v6i con lin c6 ban kinh 1am
viéc 16n s& 1am lam ting dién tich tiép xtc cia
con lin va phdi, din dén sy mat 6n dinh &
phoi, xuét hién udn trén vanh cta chi tiét 1am
tang do chénh I¢ch chiéu day thanh cua san
phém. Su mét dn dinh va Xuét hién udn trén
vanh chi tiét trong qua trinh miét bién mong
phu hop véi cac nghién clru cua [2, 4]. Bén
canh do, khi tdng ban kinh cta con lan miét s&
din dén tang lyc tao hinh (g@)m 3 luc 1a luc
huéng kinh, lwc hudng truc va luc tiép tuyén),
cu thé 1am ting lyuc hudng kinh va hudéng truc
[4, 5], 1am tang luc tlep tuyén [6]. Viéc tang
lyc tao hinh ciing dén den sw mat 6n dinh ctia
phéi trong qué trinh miét bién mong, 1am ting
mtc dd chénh 1&ch cta chiéu day thanh.

Tdc d6 quay cuia truc chinh va ti s6 tién ciia
con lan c¢6 anh hudng it dang ké hon dén muc
d6 chénh 1éch chiéu day thanh, tuy nhién khi
miét v6i toc dd quay cua truc chinh 16n s& 1am
cho chét lugng bé mit cua chi tiét tt hon [1,

7]. Bén canh d6, anh hudng cua toc do quay
cta truc chinh dén luc tao hinh cling khong
dang ké, diéu nay ciing di duoc chi ra bai O.
Music [3].
3.2.2. Anh hudng ciia mot sé théng so cong
nghé dén dé bén

Anh huéng chinh va twong tac kép cia cac
thong sb toc do quay cua truc chinh N, ti s6
tién cta con lan f, ban kinh cta con lan R dén
gi6i han d6 bén dugc thé hién ¢ Hinh 14 va
Hinh 15.

Main Effects Plot for DO BEN (MPa)
Fitted Means

N f R

400

w w
3 @
3 3

Mean of O BEN (MPa)
w
@
3

360

800 1000 12a001 0.02 0.03 2 4 6
All displayed terms are in the model.

Hinh 14. Anh huéng cia cac thong s6 cong
nghé den gidi han do bén

Interaction Plot for PO BEN (MPa)

Means

D.(}I1Z

0.q24

D.qié

420

f N

390

360

800.0
1000.0

- 1200.0

Mean of DO BEN (MPa)

£
420 —@— 0.01250
— H— 0.02500
--#-- 0.03750

- 390

[~ 360

420

390

T T T
800 1000 1200
N f

A gray background represents a term not in the model.

Hinh 15. Anh huéng twong tac kép ciia cac bd thong sb cﬁng nghé dén gi6i han dé bén

Thong so anh huong chinh dén gidi han 4o
bén 1a ti sb tién cta con lan. Piéu nay dugc
giai thich nhu sau: Khi miét véi ti sb tién cua
con lan 16n, cac phﬁn tir kim loai chi bi bién

dang mét 1an, 6 bién dang khong bj chong lan
1én nhau, cac phan tur kim loai c6 hudng bién
dang déu nhau dan dén d6 bén cua chi tiét cao
hon 16 rét. Piéu nay duoc thé hién ro khi so
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sanh hinh anh t6 chirc t& vi cua chi tiét khi  1an thdp nhét (thi nghiém 1) Hinh 16 va cao
miét bién mong chi ti€t vdi ti sO tién ctia con  nhat (thi nghi¢m 4) Hinh 17.

y’_é‘

S I AR A e /e s - o
» N ) o | ) -_; (" s iy " z £ e » 5 >
: i b P ?: - - A \ Pog ¢ x
! \ NG A > > 1 A 23
X . % o ot ¥ o - P OX8
< Y N ‘7*“‘\7“1« AT ‘ﬁ g > > o -
g R*Y S J € &
~ "‘,, ‘ ‘\ st ‘\ L, o J - y?
[ S 2 e B -/}‘;“& Y o X i A
= 15 \ F iR v.v P et = <5 o
y . 3 s> L TN v > 4% Sy e
\e PN . E G " A A e 4 -5 : ol
B 5 N Y \ Y o pElumy C /‘,"/‘: :’{: d > 7 50 umy
Hinh 16. T6 chirc té vi cia thi nghiém 1 Hinh 17. T6 chire té vi caa thi nghiém 4

Tuy nhién khi miét voi toc do quay cuatruc  chi€u day thanh va giéi han d6 bén ¢ cac mau
chinh qué cao, s& dan dén phoi bi mat on dinh, 14 khac nhau do anh hudng cia céc thong so6
dan dén lam giam d¢ bén cua chi tiét cing nhw cong nghe.
glam’chat lugng bé mat. Do 16n cua ban kinh con lan c6 anh huong
4. Két luan 16n dén m&c do chénhrléch chiéu day thanh

Nghién ctru ndy st dung phuong phap  cua chi tiét sau miét bién mong, trong khi d6
Box-Behnken va quy hoach bé mit dap tmg i sO tién cua con lan tryc tiép anh hudng dén
dé khao sat anh huong ciia céc thong s cong 10 chire t€ vi va gi6i han do bén cua chi tiet
nghé dén ché tao chi tiét dang con c6 vanh khi sau t?o hmh-ﬂ Tu ket qua nghién cuu t??n co
miét bién mong hop kim ddng JIS C1100 trén  thé 1am co s6 tham khao trong viée thiét 1ap
méy tién CNC. Hinh dang kich thuéc va  cdc thong so cong nghé khi mict bién mong
chiéu day thanh ciia chi tiét bi bién mong gn ~ chi tiét dang con c6 vanh.
dtng theo dinh luat sin, dong thoi sy phan bo
Tai liéu tham khao
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INFLUENCE OF PROCESS PARAMETERS OF SHEAR SPINNING OF CONE FLANGE ON CNC LATHE

Abstract: This paper presents experimentally the shear spinning of cone flange on CNC lathe, using a Box-
Behnken response surface experimental with process parameters is the mandrel speed N, roller feed ratio f, and
roller nose radius R. The experimental investigation, on shear spinning with different process parameters, the result
shows that: The results show that: the distribution of product wall thickness is not uniform because of the bending
phenomenon on the flange with the biggest influence is roller nose radius, besides, the yield strength is mainly
influenced by roller feed ratio.

Keywords: Shear spinning, Shear spinning of cone, Box-Behnken, Distribution of wall thickness, Yield
strength.

*T4c gid lién hé: Tréan Phuong Thanh (tpthanh27@gmail.com).
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TiINH NUA LIEN TUC TREN HAUSDORFF CUA ANH XA NGHIEM
CHO BAI TOAN TU'A CAN BANG VECTO LOAI MINTY
ThS Tran Hoai Nhan'*, ThS Ta Minh Trung' , CN Lwong Vin Téi2, TS Nguyén Vin Hung?

!Khoa Khoa hoc co ban/Truong ST quan KTQS
’Khoa Todn/Truong Su pham, Pai hoc Vinh

SHoc vién Cong nghé Buu chinh Vién thong, co sé TP.HCM

Tém tit: Trong bai bdo nay, chiing t6i xét bai toan tua can bang vécto manh phu thudc tham $6 loai Minty.
sau d6, chung t6i thiét 1ap cac diéu kién du cho tinh chét on dinh nhu tinh nira lién tuc trén, tinh nira lién tuc trén
Hausdorff, tinh dong va tinh compac cho anh xa nghiém cua bai toan nay. Két qua nhan dugc trong bai bao nay
1a cai thién va mo rong cac Kkét qua trong tai liéu tham khao. Mot vi du duogc dua ra dé minh hoa cho cac két qua

cua chung toi.

Twr khoa: Bai toan tua can bang vécto loai Minty; tinh nira li€n tuc trén; tinh ntra lién tuc trén Hausdorff; tinh

dong; tinh compéc.
1. Gidi thi¢u

Bai toan can bang 1a mot trong nhimg 16p
bai toan lién quan dén t6i wu dugc nhiéu nha
toan hoc trong nuéc cling nhu trén thé gisi
quan tdm trong nhitng thap nién gan day.
Nam 1955, Nikaido va Isoda [11] lan dau
tién gidi thiéu bat dang thirc: Tim x* e K
sao cho

f(x',»)20,¥yek

Trong d6, f:KxK —>R voi K la tap
16i. Nikaido va Isoda giéi thiéu bat déng thirc
nay v6i muc dich dé sir dung nghién ctru tro
choi 16i khong hop tac. Nam 1972, Fan [3]
goi bat ding thirc nay 1a bat dang thire
minimax va nghién ctru diéu kién tdn tai cho
bat dang thirc nay. Sau d6, Muu [9] di
nghién ctru tinh 6n dinh nghiém cho bai toan
nay trong nim 1984. Tén goi “can bang” cho
bai toan nay lan dau tién dugc dung nim
1992 trong bai cia Muu va Oettli [10].

Trong sudt nhiéu thap ky qua, di c6 nhiéu
nha todn hoc nghién ctru bai toan can bang
va bai toan lién quan véi nhitng chu dé khac
nhau. Chiing ta ¢ thé xem [2, 4, 5, 6] va cac
tai liéu tham khao & trong do.

Ly thuyét n dinh nghiém cua bai toan
lién quan dén t6i wu dong mot vai tro quan
trong trong 1y thuyét t6i uvu va tng dung. Co
nhiéu dinh nghia va cach tiép can khac nhau
vé on dinh nghi¢ém cta mdt bai toan. Noi
cach khéac 1a ngudi ta quan tdm dén muc do

6n dinh khac nhau ctia nghiém déi voi nhiéu
tac dong vao bai toan thé hién qua tham so.
Mot nghiém nao do co thé 6n dinh theo mot
trong cac nghia hay gdp la: nua lién tuc (theo
mot kiéu nao d6), lién tuc, lién tuc Lipschitz,
lién tuc Holder. Tuy vay, dé c6 duoc 6n dinh
nghiém cua ntra lién tuc nao thi dir li€u bai
toan ciing thuong phai gia thiét theo tinh nira
lién tuc do. Trong nhleu bai toan thuc t& cac
gia thiét chat qua vé dir liéu khong dugc thoa
man. Vi vy, on dinh theo nghia nura lién tuc
cta tap nghiém rat dugc quan tim nghién ciru.
Mait khac, nam 1967, Minty [8] da gioi
thiu mot bai toan bat dang thirc bién phan
vO hudng cd dién. Tir d6 vé sau, bai toan nay
duogc biét dén nhu 13 bai toan bat dang thuc
bién phan loai Minty. Tir 6 vé sau, mé hinh
bai toan nay duoc md rong va nghién ciu
v6i nhiéu chu dé khac nhau, (xem [4, 5, 6] va
cac tai liéu tham khao & trong d6). Gan day,
Lalitha va Bhatia [7] di xét bai toan bét dang
thirc bién phan v6 hudng phu thudc tham sd
loai Minty. Sau dé, cac tac gia thiét 1ap tinh
nta lién tuc trén, tinh ntra lién tuc dudi, tinh
nua lién tuc dudi Hausdorff cua anh xa
nghiém chinh x4c va nghiém xap xi cho bai
todn nay. R4t gan ddy, Anh va Hung [2] da
thiét 1ap diéu kién du cho céc loai ntra lién
tuc va lién tuc cua anh xa nghiém cho bai
toan twa can bang vécto loai Minty va
Stampacchia boi st dung cdc ham vo hudng
héa. Dén thoi diém hién tai, chu dé vé tinh chét
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on dinh nghi¢m cho bai todn tya can béng
vécto loai Minty van dang 1a chu dé tha vi va
thu hiit nhidu ngudi quan tim nghién ciru.

Xuit phat tir nhitng vin d& nghién ciu
nhu d3 dé& cdp ¢ trén, trong bai bio nay,
chung toi xét bai toan tya cin bang vécto
phu thudc tham sb loai Minty va thu duoc
diéu kién du cho tinh nira lién tuc trén, nira
lién tuc trén Hausdorff, tinh dong va tinh
compic ctia anh xa nghiém cho bai toan nay.

Céu triic cua bai bao ndy trinh bay nhu sau.
Trong phan dau, chung toi gidi thiéu vé lich sir
mb hinh bai toan can bang va ly do can phai dé
nghién ctru bai toan nay. Trong Phan 2, ching
to1 gidi thi€u cac khai niém s& dung trong bai
bao. Phan 3 1a phan chinh ctia bai bao, s& bao
gom cac két qua vé tinh nira lién tuc trén va
tinh dong ctia anh xa nghi¢ém cho bai toan tua
can bang vécto phu thudc tham sé loai Minty.
Phén cubi la két luan cta bai bao.
2. Céc Kkién thire co' ban

Cho X, Y, Z va P l1a cac khong gian vécto
t6pd Hausdorff 4,8 va [ 1a cac tap con 16i
khac rong cia X, Y, Z va P tuong ung va
C — Z 1a cac noén 16i dong c6 dinh v6i phan
trong khac rong. Liy K:AxI'= A4 va
T:AxI'=B la hai anh xa da tr,
h:AxBx AxT — Z 1a ham vécto. Vi mdi
y eI, chung ta xét bai toan tya can b?mg
vécto phu thudc tham sb sau day:
(MQEP) Tim xe K (x,7) sao cho

h(x,z,y,j/)e C,‘v’yeK(x,;/),‘v’z eT(y,;/).
Véimdi yel, chung ta dat

E(]/):{xeA:xeK(x,}/)}
Va tap nghiém cua (MQEP) duoc ky hi¢u
Ching ta ludn gia thiét ring nghiém cua
bai toan ton tai trong 1an cin cua diém dang

X€t.

Pinh nghia 2.1. (xem [1]) Cho X, Y la céac
khong gian vécto topd va G: X =Y la mot

anh xa da tri, X, € X 13 mét diém cho trude.

(1) G duoc goi la nura lién tuc dudi (Isc)
tai X, néu G(XO)ﬂU =0 voi mot tdp md
U c Y thi s& ton tai mot 1an can N cua Xy
sao cho G(x)NU #J,Vxe N.

(i) G duogc goi la nira lién tuc trén (usc)
tai X, néu vai moi tap mo U QG(XO) thi ton
tat mot lan can N cua X, sao cho
U>oG(x),Vxe N .

(iii)y G duoc goi la lién tuc tai X, néu nd
vira nua lién tuc dudi, vira nira lién tuc trén
tai X, .

Pinh nghia 2.2. (xem [1]) Cho X, Y 1a cac
khong gian vécto topo va G: X -1 la mot

anh xa da tri, X, € X' 1a mot diém cho trudc.

(1) G duoc goi la nwra lién tuc Hausdorff
(H-usc) tai X, néu véi mdi 1an can B cia
géc trong Y , thi tdn tai mot 14n can N cua
X, sao cho F(x)c F(x,)+B,Vxe N

(i) G duogc goi 1a déng tai X, €dom G
néu véi moi ludi {xa } trong X hoi tu vé Xo
va { ya} trong Y hoi tu vé Yy sao cho
ya € G('xa) s thi ta ¢ yO € G(xO) .

Néu Ac X, thi G dugc goi 1a lIsc
(usc,H-usc, lién tuc, dong) trén A4 néu G la
Isc (usc, H-usc, lién tuc, dong) tai moi
xedomGNA.Néu X = A thi ta bd cum tur
“trén A” trong cac phat biéu.

Ménh dé 2.1. (xem [1]) Gitr st X, Y 1a
cac khong gian vécto topo va G: X =7V la
mot anh xa da tr1, X, € X 1a mot diém cho

trudc.
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(i) Néu G la usc tai Xy va G(XO) dong,
thi G la dong tai X, .

(i) NéuGlausctai X;,thi GlaH-usctai X,

Ménh dé 2.2. (xem [1]) Gitr st X, Y 1a
cac khong gian vécto topd va G: X - 7Y la
mot anh xa da tri, X, € X 1a mét diém cho
trude. Néu G nhén céc gia tri compic, thi
G la usc tai X, néu va chi néu véi moi ludi
{x,}cX ma hoi tu v& X, va véi moi ludi
{ya}cG(xa), thi ton tai yeG(x) va mot
lugi con {y,} cua {y,} sao cho Vg
3. Cac két qua chinh

Trong muc nay, chiing toi thiét tinh nira lién
tuc trén, nura lién tuc trén Hausdorff, tinh

compéc cia anh xa nghiém cho bai toan tya
can bang vécto phu thudc tham s6 loai Minty.

Dau tién, chung ta s& nghién ctru tinh nira
lién tuc trén, tinh compac va tinh doéng cua
anh xa nghiém cho bai toan tya can bang
vécto phu thudc tham s6 loai Minty.

Pinh li 3.1. Cho X, Y, Zva P la cac khong
gian vécto topé Hausdorff A,Bva [ la cac
tdp con 16i khdc rong cia X, Y, Z va P twong
ung va C c Z la cac non loi dong co dinh
voi  phan  trong  khdc rong.  Lay
K:AxI' =2 A va T:AxTI = Bla hai anh xa
da tri, h: AX Bx AXI' — Z la ham vécto va
cdac diéu kién sau dday xdc dinh:

i) E 1a nta lién tuc trén trén [ va
E(y,) compac;

i) Vi, EK(XO’VO)’(xaa7a)_>(x0’70)

va  h(x,20,¥0:7,)2C  véi  mot  sd
Vo €K (x0,7,) va z, €T (y,,7,) suy raring
ton tai , sao cho h(x,,z,,7,)€C voi mot

s6 yeK(x,,7,) vazeT(y,7,)

Khi d6, ¥ 13 nua lién tuc trén trén ['. Hon
nita, ¥(y,) 1a tap compac, ¥ ladongtrén [

Chirng minh: Pau tién, ching ta ching
minh ¥ 14 ntra lién tuc trén. Gia st nguoc
lai ring anh xa nghiém ¥ khong nira lién
tuc trén tai y, . Khi do tdn tai mot tap mo U
, Y(ypcuva ludi {(y 1cr, y, >y sao
cho ton tai x, e ¥(y,), nhung x, ¢U v&i moi
« Vi x, eE(y,) Va ~ lanua lién tuc trén va
E(,) ;

X, —> X, eE(;/O)-

compac, nén ta suy ra rang

Vi x,e¥(y,) vOl moi «, nén ta co

h(x,.2,5.7,)€C ¥y eK(x,,7,).VzeT (y.7,)-
Bay gio ta ching to X, € ¥(y,). Gia su
nguoc lai ring X, E\P()/O), khi dé ton tai

Yo EK(xoayo) va Zo ET(yoayo) sao cho

h(xo’ZOsJ’m?/o)gC-

TU (x,.7,)— (x,7,) va diéu kién (ii), ton
tai @, sao cho n(x,,zy.7,)eC, diéu nay 1a
khong thé. Vi vy « e¥(7,)> diéu nay lai
mau thudn vi x, ¢ U véimoi & . Dodo ¥ 1a
ntra lién tuc trén trén 1.

Tiép theo, ching ta chimg to ¥(y,) la
compic. Pau tién ta s& kiém tra ¥(y,) 1a tp
dong. Piéu nay co thé thay 10 rang, la néu
¥(y,) khong dong, thi s€ ton tai mot ludi
{x,)<¥(y) sao cho
x, & ¥ (y,)- VO1 Iy luén tuong ty nhu trén ta

X, =X, nhu:ng
s€ ching t6 dugc w(y,) la tap dong. Hon
nita, vi w(y,)< E(y,) Va E(y,) latap compic
nén w(y,) cling la tap compic. Tur day, ap
dung Ménh & 2.1 (i), ta c6 ¥ 1a déng tai
7,. Vi ¥ déng tai moi diém trong T . Vi
vay, ¥ dong trén I,

Nhin xét 3.1. Néu xét trong truong hop
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dic biét rang h(x,z,y,7)=(z,y-g(x,7)),
khi d6 bai toan tua can bﬁng vécto phu thude
tham sO loai Minty tré thanh bai toan bat
dang thic tga bién phan vécto phu thudc
tham sO loai Minty. Khi d6 ching ta nhan
dugc h¢ qua sau.

H¢ qua 3.1. Cho X,Y,Zva P la cdc khong
gian vécto topo Hausdorff A,Bva T la
cdc tap con loi khac rong cia X, Y va P
twong vmg va CcZ la cdc nén 16i déng cé
dinh véi phan trong khac rong, L(X,Y) la
khong gian cac toan tir tuyén tinh tir X vao
Y. Ldy K:AxU = 4 va T:AxT =B la hai
anh xa da tri va g:AxTI' —> 4 1a ham vécto,
(z.x) biéu thi gi4 tri tuyén tinh ze L(X,Y)tai
xe X va cde diéu kién sau ddy xac dinh:

i) E 1a ntra lién tuc trén véi gia tri
compac;

1) Vo, € K (%70) (%00 70) = (%0570 va
(zov 0 — )y e € Vi MOt 56 Yy €K (%0.7)
Va zeT(y,y,) SUy ra rang ton tai & sao cho
(z.y-8(x,.7,)) £ C VOI MOt SO yeK(x,.z,) VA

ZET(ya%z)'

Khi dé6 Y la nira lién tuc trén trén 1.
Hon nita, ¥(y,) la tip compdic, ¥ la dong

tréen 1.

Nhan xét 3.2. Néu xét trong truong hop dic
biét raing X =y =R",P=R",Z=R,C=R, Vi
h(x,z,y,7)=(z,y—x). Khi d6 Pinh 1i 3.1
trong [7] 1a trudong hop dac biét cua HE qua
3.1. Ngoai ra, ngay cé trong truong hop dac
biét nay thi Hé qua 3.1 clia chung t6i van cai
thién Pinh 1i 3.2 trong [7]. Vi du sau day s¢&

chimg to rang Hé qua 3.1 cia chung t6i thoa
man, nhung Pinh 1i 3.2 trong [7] 1a khong
thdéa man.

Vi du 3.1. Liyx—-y-z-P-RC=R,,
A4=[0,2),I'=[0,1],7,=0 va K:4x'= 4
va T:AxI'=2 B, g:4xI' > 4 dugc xac dinh
boi:

K(W):Bsﬂ,g(w)=x,T(y,7)={1}.

Tinh toan tryc tiép ta nhan duoc P(y)= {l} ,
3

v6imoi y e[0,1]. Ta dé rang thay rang tat ca
cac gia thiét trong Hé qua 3.1 duoc thoa
man. Do d6 ¥ 1a nua lién tuc trén trén 1 .
Hon nita, ¥(y,) 1a tp compac va ¥ 1a dong
trén I'. Tuy nhién, Pinh li 3.2 trong [7]
khong thoa man vi 4 khong compic.

Pinh li 3.2. Gid sir tdt ca cdc gia thiét trong
Dinh li 3.1 duoc théa man. Khi do Y la mira
lién tuc trén Hausdorff trén 1.

Churng minh. Ching minh cua dinh ki nay
duogc suy ra tir Ménh dé 2.1(ii). Do d6 ta co
diéu phai chirng minh
4. Két luan

Trong bai bao nay, chung té1 da nghién
ciru mot sd tinh nta lién tuc nhu tinh nira
lién tuc trén, tinh ntra lién tuc trén Hausdorff,
tinh dong va tinh compac cua anh xa nghiém
cho bai todn tya can bang vécto manh phu
thudc tham sé loai Minty. Céc Kkét qua cua
chung t61 cai thi€én va md rong mot s6 két
qua trong [7].
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ON THE HAUSDORFF UPPER SEMICONTINUITY OF SOLUTION
MAPPINGS FOR VECTOR QUASI-EQUILIBRIUM PROBLEMS OF
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Abstract: In this paper, we conssider parametric strong vector quasi equilibrium problems of the Minty type.
Afterward, we establish the sufficient conditions to the stability properties such as the upper semi continuity,
Hausdorff upper semi continuity, closedness and compactness of solution mappings for this problem. The results
presented in the paper improve and extend the main in the literature. An examples is given to illustrate our
results.
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MOT SO VAN PE THU'C TIEN TRONG TO CHUC BAO PAM KY
THUAT CHO DIEN TAP CHIEN THUAT CO BAN DAN THAT
ThS Lwu Minh Khwong®, ThS Nguyén Hiru Thing, TS Nguyén Hong Phong

Khoa CHTMKT/ Truwong St quan KTQOS

Tém tit: Bao dam k¥ thuat (BDKT) cho dién tap chién thuat 1a mot ndi dung quan trong trong cong tac bao
dam cho huédn luyén chién d4u tai don vi. Trén co s& thuc tidn vé tinh hinh vii khi trang bi ky thuat va kha ning
BDKT tai don vi, bai bao dua ra mot s6 van dé vé cong tac BDKT cho dién tép ¢ cac don vi cap chién thuat va dé
xudt mot sd noi dung, bién phap nham nang cao chét luong trong td chure, chi huy thuc hién cac hoat dong BDKT
cho nhiém vu dién tap chién thuét c6 ban dan that tai don vi.

Tir khéa: Bao dam k¥ thuat; dién tap chién thuét; bin dan that.

1. D3t vin dé

Dién tap chién thuat c6 ban dan that 12 hinh
thirc huén luyén cao nhét, dua nguoi hoc vao
sat gan thuc té chién déu trong cac hinh thic
chién thuat [1]. Trong thuc té khi t6 chirc dién
tap cho mot su doan bd binh chi c6 mdt tiéu
doan ban dan that. Tuy thoi gian dién tap ban
dan that thuong dién ra ngén, nhung day lai la
két qua cua ca mot qua trinh dai chuan bi.
Ngoai yéu cau can phai dat duoc vé& mit chién
thuat, dién tap phai bao dam an toan tuyét dbi
cho ngudi va phuong tién. Do vay, bén canh
viéc to chirc huin luyén thanh thao k¥, chién
thuat cho bd ddi, con phai chuan bi tot vii khi
trang bi ky thuat (VKTBKT) dé trong qua
trinh ban bao dam an toan va dap tmg day du,
chinh xac cac yéu cau chién thuat cua cudc
dién tap. So véi thuc té bao dam cho chién
déu, t6 chirc bao dam k¥ thuat cho dién tap
bén dan that c6 thé chua phtic tap bang, bai sb
luong, chung loai VKTBKT st dung khong
nhleu dong thoi mot so n6i dung khong phai
trién khai thuc té nhu: t6 chirc bo tri hé thong
kho dan, t6 chirc bd sung dan trong qua trinh
chién d4u... Song voi thuc trang VKTBKT
hién nay dugc trang bi & mdt s6 don vi, dé dap
g duoc yéu cau dién tap thi nhiém vu bao
dam k¥ thuat cho dién tap chién thuat co sir
dan that 1a rt nang né, phtrc tap.
2. Co s6 ly luan

Xét mot cach tong quat, dién tdp chién
thudt 1a hinh thie hudn luyén va rén luyén
mang tinh téng hop toan dién, sat gan thuc té
chién d4u bao gdm cac ndi dung vé quan su,

chinh tri, hiu can, ky thuat nham nang cao va
hoan thién ning luc, ban linh chién déu cho
can bo chi huy, co quan va bg doi thyuc hién
cac nhiém vu chién du trong mot tuong dinh
(hinh thai) chién thuét chung, hanh dong theo
mot ¥ dinh thong nhat khong ngimg phat trién,
van dung nhiéu hinh thtrc chién thuat khac
nhau trén nhiéu loai dja hinh, lién tuc ca ban
ngdy ban dém trong moi diéu kién khi hau
thoi tiét [2].

Tuy thudc vao loai hinh don vi, tinh chét
nhiém vy, yéu cau va dic diém tinh hinh cta
mdi don vi & ngudi chi huy cip trén xac dinh
hinh thirc dién tap cho cac don vi cap dudi
thudc quyen thong qua chi 1énh huin luyén
chién ddu, ké hoach huin luyén chién dau
hang nam. bdi vé6i cac don vi b0 binh, ndi
dung dién tap co ban 1a dién tap chién thuat
chién d4u, chién thuat binh ching hop thanh
(chién thuat trung d6i, dai doi, tiéu doan, trung
doan, su doan trong chién du tién cong,
phong ngu, van dong tap kich.. .; chién dau
hiép ddng quan, binh ching). B01 v&i cac binh
chung va cac nganh bao dam thuong tap trung
vao noi dung dién tap chién thuét cua nganh,
binh chung minh, d6 la: phuong thire, phuong
phap, bién phap tién hanh cac noi dung bao
dam cho cac cip, cac don vi chién dau.

Céc hoat dong bdo dam k¥ thuat cho dién
tap chién thuét c6 ban dan that 14 mot nhiém
vu rat quan trong khong nam trong ké hoach
huén luyén, duoc thuc hién theo ké hoach k¥
thuat, do lyc lwong cua cip chi dao dién tap
va luc luong khong dién tap cua don vi tién
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hanh. Thuec tién cho théy, BDKT cho dién tap
la mot qua trinh t6 chire, chuén bi l1au dai duge
thyc hién thong qua nhiéu khau (budc); 1a sy
phéi hop thuc hién dong bo gitra cac co quan,
don vi lién quan; gitra co quan to chirc, chi
dao, diéu hanh véi toan bd luc luong tham gia
va cac bd phan bao dam phuc vu. Pé thuc hién
t6t nhiém vu BPKT cho dién tap chién thuat
¢ béan dan that, yéu cAu dat ra d6i véi nganh
k¥ thuat cap chién thuat la:

- Chuén bj chu d4o, toan dién; chi huy diéu
hanh chit ché& cong tac BDKT cho dién tap.

- Chi dao, hiép ddng chat ché gilta co quan
va don vi va phdi hop thyc hién dong bd, nhip
nhang giita cac bo phan trong tién hanh cac
hoat dong BDKT.

- Cong tac BDKT cho dién tap phai duoc
thyuc hién dung theo ké hoach, phuong an da
duoc phé duyé¢t; van dung linh hoat, sang tao
cac bi¢n phap trong thuc hién BDKT va duy
tri nghiém ky luat.

- Cac bo phan tham gia BDKT cho dién tap
phai dugc huan luyén va thuc hién thanh thao
cac thao tac trén VKTBKT va cac phuong tién
bao dam; nam chic cac quy udc vé ky, tin
hi€u; thuc hién ding y dinh BDKT cua nguoi
chi huy va bao dam an toan tuyét doi.

Thue té hién nay cac dot dién tap chién
thuat c6 bin dan that & don vi thuong dugc
thue hién & quy mo cip phan doi (dai doi, tiéu
doan); dién ra vao thoi diém giita hodc cubi
nim. Do d6, ngay tir dau nam (sau khi co chi
1énh hudn luyén cta ngudi chi huy), nganh ky
thuat da phai lam cong tac chudn bi. Ngoai
viéc dua ndi dung vao ké hoach CTKT nim
dé theo ddi, chi dao thyuc hién, nganh k¥ thuat
phai chudn bi td chie kiém tra, ra soat lai cac
chung loai VKTBKT tham gia dién tap dé co
bién phap bao dudng, sira chira va kip thoi dé
nghi cap trén bd sung nhiing loai VKTBKT
con thiéu hodc chua dat vé yéu cAu chit
lwong. Khi ¢6 ké hoach dién tap ctia ngudi chi
huy, can cr nhiém vu cu thé dugc giao, nganh
k¥ thuat phai xdy dung ké hoach bao dam.
Trong d6 ngoai nhiém vu phai t6 chic bao

dam k¥ thuat cho s6 VKTBKT ting cuong
cho cip dudi (cap dién tap), nganh k¥ thuat
cap trén phai co ké hoach cir luc lwong xudng
gitp don vi dién tap. V& phan minh, nganh k¥
thuat don vi dién tap va nganh k¥ thuat cta
cac don vi dugc giao nhi€ém vu tang cuong
binh khi k¥ thuat cho dién tap phai xdy dung
ké hoach BDKT, chu dong hi¢p dong voi
nganh ky thuat cép trén va cac co quan, don
vi ¢0 lién quan dé thuc hién tét nhiém vu
BDKT cho dién tép.
3. N¢i dung nghién ciru va thao luan

Mot cach téng thé, mudn hoan thanh nhiém
vu dién tap cong tac chuan bi phai duoc tién
hanh tir rit sém. Do d6 dé nhiém vu dién tap
dat duoc két qua tot thi chi huy, lanh dao co
quan cac cap déc biét la nganh ky thuat cap
chién thuat can phai tap trung vao to chuec,
thuc hién tot mot sé van dé sau:
3.1. Cong tic kiém tra

Pé chuan bi dién tap, nganh ky thuat cia
don vi phai td chure thue hién kiém tra 100%
s6 VKTBKT tham gia. Thoi diém kiém tra
phai tién hanh trude dién tap it nht hai thang.
Hién nay, mot sé don vi chua c6 du VKTBKT
dé tach riéng thanh sé trang bj SSCP va huan
luyén, nén hau nhu s6 VKTBKT bo doi luyén
tap hang ngay 1 sb VKTBKT sé st dung bin
dan that. Do vay, trude khi tién hanh ban thir
(ban ky thuat) va truéce khi béan that déu phai
to chuc kiém tra k¥ thuat.

Hinh 1. Kiém tra dan truéc khi ban

Thuc tién kinh nghiém tham quan dién tap
hang ndm & cic quan khu, quan doan cho
thay, cong tac ki€m tra dugc ti€n hanh rat chat
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ché va dugc thuc hién tur cap chi dao BDKT
(CQKT cap quan khu, quin doan), cép to
chure, thuc hién BDKT (su doan, trung doan)
dén cép truc tiép thuc binh, ban dan that (cép
tiéu doan, dai doi). Tuy nhién do thoi gian va
diéu kién trién khai thyc hién BDKT c6 han
(chu yeu ngoai thao truong) nén lan kiém tra
nay ddi voi trang bi chu yéu di su vao kiém
tra cac loai hoa luc dé kip thoi khic phuc hu
hong trong qua trinh luyén tap. Riéng dan
duoc, lugng dan tiéu thu (ca ban thir va ban
that) do co quan tham muu tac chién tinh toan,
nguoi chi huy quyét dinh, nganh ky thuét cac
cap t6 chirc cap phat, tiép nhan va hiép dong
van chuyen dén tran dja theo phleu Iénh.

Mic du trong qua trinh cép phat, tiép nhén,
& kho cap trén va don vi nhan di t chuc kiém
tra theo ché do quy dinh, nhung do lugng dan
su dung trong moi cudc dlen tap thuong
khong nhiu va trudc yéu ciu phai nd tot
(phuc vu tham quan) va phai “bao dam an toan
tuyét d6i”, nén nhat dinh phai to chirc kiém tra
lai 1an cudi. Dbi v6i dan b binh nhém 1 cd
thé kiém tra theo ty 18 rut tham (chu yéu cin
ctr vao két qua thir ty 16 nd cua cac 16 dan va
két qua kiém tra bén ngoai cua bao goi, hom
hop dé danh gia), nhung dbi véi cac loai dan
hoa luc thi phai kiém tra dén timg vién; tham
chi c6 thé phai lap thur ngoi (str dung ngoi gia)
dé kiém tra ren 16 lap ngoi, lap thi heu chinh
(str dung liéu gia) dé kiém tra dan cbi..

3.2. Cong tic bdo quain, bdo dtrmlg, stia
chira

Cong tac bdo quan, bdo dudng VKTBKT
n6i chung khéng phtc tap, nhung ton nhiéu
cong sttc do VKTBKT phai mang ra luyén tap
hang ngay, vi vy can phai duy tri nghiém céc
ché do bao quan, bao dudng theo dung quy
dinh cua tirng chuyén nganh k¥ thuat.

Riéng ddi véi hoat dong sua chira, do vii
khi trang bi dd qua sir dung nhiéu nim, co
nhiéu loai di sir dung trong céac cudc chién
tranh trudc ddy nén hau nhu da qua sira chita,
phuc hdi nhiéu 1an hodc cé luong du trir ky
thuat thép. Vi vay, khi dua ra dién tap rat hay

gdp hong hoc su ¢b ngoai du kién.

Hinh 2. Bio dudng VKTBKT sau dién tap

Thue té, tuy c6 thé chi vai chi tiét nho hu
hong, ro 16ng can thay thé nhung khong don
gian chi 1am dong tac théo cii, lip méi 1a xong
vi khe, ranh trén vii khi trang bi da qua mon
tao nén khe hé rong (lép chi tiét méi vao van
bi ro 16ng), cho nén can phai c6 thém nhleu
nguyén cong phu dé gia cong, phuc hoi... rat
tén thoi gian, cong stc. Mit khac, viée sira
chira vii khi trang bi chu yéu thuong dién ra
trong khoang thoi gian bo doi nghi luyén tap,
nén can phai thao tac hét sirc khan truong...
Do do, dé cong tac sira chita, phuc hdi duoc
hi€u qua, phai chuan bj tét cac mat:

- Chuén bj that ddy du vat tu, phu tung, chi
tiét thay thé va dﬁy du phuong tién, dung cu
dé thao tac trong gia cong, thao, lip chi tiét.

Hi¢n nay, vi¢c du tru vat tu, dung cu co ban
déu can ctr vao tinh trang k¥ thuat cu thé cua
vii khi trang bi, nhung quan trong hon 1a phai
dua vao kinh nghiém stra chita qua céc lan
dién tap. Tir d6, viéc 1ap ké hoach to chirc bao
dam phai du tru vat tu, phu tung, chi tiét mang
theo, phai that diy du, dung chung loai.

- T6 chirc hudn luyén cho luc lugng tham
gia dién tap.

Khi dién tap chién thuét c6 sir dung vii khi
trang bi k¥ thuat, s€ cé sy tham gia cua luc
luong bao dam k¥ thuat. Luc luong ky thuat
tham gia stra chita yéu cau doi ngil tho c6 tay
nghé cao, c6 tinh than trach nhiém, san sang
nhén va hoan thanh moi nhiém vu, trudc khi
1én duong bao dam dién tap can phai dugc 6n
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luyén lai vé nghiép vu, trong do tap trung vao
huén luyén cac nodi dung khic phuc d6 ro 1ong
cua vii khi, khic phuc hu hong thong thuong
cua phuong tién trang bi trong hanh tién. .
bic biét, can nang cao trinh dg tay nghé gla
cong chi tiét (lam thu cong) bang nhing d6
nghé stra chita cam tay cho cac loai tho.

Luc lugng bao dam k¥ thuat c6 2 thanh
phén khac nhau: luc lugng tap va luc lugng
lam nhiém vu bao dam cho dién tap. Nhiém
vu huén luyén duoc tién hanh véi cic noi
dung sau:

+ Dbi véi luc lugng stra chira: huén luyén
quy trinh stra chira cac loai vii khi trang bi k¥
thuat trong diéu kién chién dau (da ngoai); thu:
tu trién khai, thu don vi tri lam viéc cta cac t6
sua chita, tram sura chira; phong thu bao vé cac
vi trf trién khai stra chita; cac quy dinh trong
dién tap va cac bién phap bao dam an toan;

+ D6i voi luc lugng kho ky thuat: huin
luyén thuc hanh tiép nhan, cAp phat dan trong
chién dau; thir tu trién khai, di chuyén kho
dan; phong thu bao vé kho dan; quan 1y, théng
ké, theo do6i dan duoc.

3.3. Vé té chikc, sir dung luc lwong ky thudt

Khéc véi to chite bao dam cho chién dau,
lyc lugng lam nhiém vu bao dam k¥ thuat cho
dién tap bén dan that chi cn to chire gon, co
dong vi chu yéu lam nhiém vu kiém tra, khic
phuc hu hong nhe cua VKTBKT va giai quyét
sw c6 ky thudt [3]. Thong thuong, luc luong
ky thuat bao dam cho dién tap chlen thuat ban
dan that gom. lyc luong ky thuat cap trén, luc
luong k¥ thuat cia cac don vi c6 VKTBKT
tang cuong va luc luong ky thuét cua don vi
dién tap. Luc luong nay phai dugc giao nhiém
vu cu thé vé nhiém vu, vi tri bd tri, khu vue
hoat dong, nhiing cong viéc phai lam trong t6
chirc chuan bi va trong thuc hanh dién tap,
cach thirc phdi hop véi luc lwong dién tap.

- Luc luong k¥ thuat cua cép trén: Ngoai
nhiém vu gitp don vi dién tap x4y dung vin
kién va thuc hién cong tac chuén bi, khi ¢
dién tap bén dan that, nganh ky thuat cép trén
thudng ctr mot bo phén (t6) bao dam k§ thuat.

Bo phéan nay két hop véi luc lugng k¥ thuat
ctia cac don vi ¢6 nhiém vu kiém tra, stra chita
cho sb trang bi ting cudng, dong thoi kiém
tra, stra chita VKTBKT cua don vi dién tap.
Thanh phan chii yéu trong t6 bao dam 1a cac
tho stra chira vii khi (sung bd binh, phdo mat
dat, phao phong khong) va can b ki thuat
chuyén nganh dan. Ngoai ra, tuy trong nhi¢m
vu bdo dam khong quy dinh phai sta chira
dan, nhung thuc té khi mang vac, van chuyén
dan dén tran dia c6 thé co6 hu hong nho nhu:
dan cdi bi cong vénh canh duodi, dan phao bi
tray, xudc, bién dang dai dan... nén can phai
nén chinh va sira chita nho lai, vi thé trong t6
béo dam c6 thé co thém tho stra chita dan.

- Luc lugng k¥ thuat cua cac don vi céd
VKTBKT ting cudng: Khi tham gia dién tap
ban dan that, don vi c6 VKTBKT tang cuong
phai to chirc luc luong dé du kha ning bao
dam cho s6 VKTBKT st dung. Vi thé, trong
thanh phan, ngoai can bo phu trach (thuong 1a
chu nhi¢m k¥ thuat cua don vi c6 VKTBKT
ting cuong), phai c6 ddy di cic chuyén
nganh. Vi dy, khi don vi ting thiét giap tham
gia thi luc luong k¥ thudt phai c6 chuyén
nganh xe tang thiét thap, chuyén nganh vii khi
trén tang, hodc néu cac don vi tham gia thi
thanh phan phai co chuyén nganh quan khi
(chuyén phao mat dat, phao phong khong) va
chuyén nganh xe may tham gia.

- Luc lugng k¥ thuat cua cép dién tap: Luc
luong ky thuat cua cap dién tap c6 nhiém vu
chu dong t6 chirc bao dam ki thuat VK TBKT
ctia cip minh; dong thoi hiép dong véi luc
luong k¥ thuat cua trén dé kiém tra, khic phuc
cac hu hong cua VKTBKT vuot qua kha nang
BDKT theo phan cép. Luc luong k thuat cia
don vi dién tap thuong dugc chia thanh: luc
luong stra chita ting cuong cho don vi (cip
thuc binh c6 bin dan that) va LLKT do chu
nhiém k¥ thuat quan 1y, truc tiép diéu hanh. ..

Nhin chung, ca ba LLKT ndi trén déu trién
khai, thuc hi¢n cac hoat dong BDKT trong

giai doan chuan bi. Trong qua trinh dlen tap,
c6 thé chi can trién khai mot dén hai to sira

84



Nghé thudt quin sw

Tap chi Khoa hoc Ky thudt quan sw - ISSN 2354-1288

chira mang theo bo db sira chita cam tay, bd
trf tai cac tran dja hoa luc dé sin sang bao dam
(nhung phai dugc phép cua chi huy truong cac
luc lugng ban dan that). Cac luc lugng con lai
duogc bd tri & phia sau, cho Iénh ctia nguoi chi
huy, chu nhi¢m k¥ thuat co dong dén vi tri hu
hong dé xtr 1y tinh hudng (néu c6) xay ra.

Hinh 3. Thu héi VKTBKT sau dién tip

Sau dién tap, luc lugng ky thuat tuy khong
phai tryc tiép xur Iy dan khong n6 (nhiém vu
nay do cong binh don vi dién tap thuc hién),
nhung phai nhanh chong nim tinh hinh tiéu
thu dan, ty 1¢ nd cua céc 16 dan da sir dung;
tinh hinh hu héng cia VKTBKT trong dién
tap dé to chirc thu hoi, sira chita, ctu kéo.. .
d@)ng thei, theo ddi, chi dao cac don vi td chire
bao quan, bao dudng, niém cit VKTBKT.

Tai liéu tham khao
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4. Két luan

Béo dam ky thuat dién tap co ban dan that
1a mot nhiém vu duogc thuc hién xuyén subt
hang nam & céc don vi; thong ndi dung nghién
clru, bai viét trao d6i mot s6 van dé co ban vé
cong tac BDKT cho dién tap chién thuét c6
ban dan that tai don vi; gitp cho chi huy, co
quan va don vi hinh thanh kinh nghiém va
nang cao nang lyc trong thyc hién nhiém vu
BDKT tai don vi. TS chirc bao dam k¥ thuat
c6 vai tro rat quan trong d6i v6i sy thanh cong
ctia cudc dién tap ban dan that. Dé noi dung
dién tap dat két qua cao, can phai chuan bi that
tot vé VKTBKT.

Trong d6, cong tac t6 chic kiém tra, to
chirc bao dam dan va to chue luc lugng dé stra
chtra kip thoi nhiing hu héong cia VKTBKT
trude va trong dién tap c6 ¥ nghia quyét dinh.
Vi vay, nganh k¥ thudt cac cap can xay dung
ké hoach bao dam tir som va té chirc phéi hop,
hiép ddng chit ch& voi nhau trong qua trinh
thyc hién nhiém vuy. Nang cao chat lugng
huén luyén, trong do, hoan thanh tdt nhiém vu
bao dam k§ thuat ddi véi dién tap ban dan that
s& 1a tién d& co ban gop phan hoan thanh thing
loi nhiém vu bao dam k¥ thuat cho tac chién
trong chién tranh bao vé TH quéc.
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THE PRACTICAL ISSUES IN ORGANIZATION OF TECHNICAL ASSURANCE
FOR MANEUVERS USING AMMUNITION AT TACTICAL UNITS

Abstract: The technical assurance for maneuvers missisons at tatical units is presented. The article metions
some basic issues about the work of technical guarantee based on the conditions of equipments and unit’s
capabilities. The suggest solutions are given for implementtation in order to improve the quality in organizing and
control of technical assurance activities for tactical manever missions using ammunitions.

Keywords: technical assurance, maneuvers, ammunitions.
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MOT SO YEU CAU TRONG TAO LAP THE TRAN CUA SU DOAN BO
BINH TIEN CONG PICH PO BQ PUONG KHONG O PIA HINH
MIEN PONG NAM BO

ThS Lé Hong Khanh®, ThS Ngé Vin Huy, ThS Trin Vii Bing

Khoa Quan su/Truong ST quan KTQS

Tém tit: Mién Dong Nam Bo 1a dia ban chién luoc dic biét quan trong, noi c6 nhiéu muc tiéu kinh té, chinh
tri, quén sy, quan trong cua phia Nam va ca nudc. Dé hoan thanh tt nhiém vu tién cong dich d6 by duong khong,
su doan bd binh phai thyc hién dong bo rat nhiéu ndi dung cong tac. Bai viét di sdu phén tich, lam rd mot s6 yéu
cAu mang tinh nguyén tic trong tao 1ap thé tran cta su doan bo binh tién cong dich d6 bo dudng khong & dia hinh

mién Pong Nam Bg.

Tir khéa: Db bd duong khong; su doan bd binh; tao 1ap thé tran, mién bong Nam Bo.

Su doan bo binh tién cong dich d6 bod
duong khong (PBPK) ¢ dia hinh mién Pong
Nam B¢ thuong 1a trdn danh then chdt hodc
then chét quyét dinh cta chién dich, nhim
tiéu diét luc luong phuong tién DPBDK cua
dich, danh bai thu doan PBPK tao diéu kién
thudn lgi cho cac hoat dong tac chién tiép theo
ciia chién dich. Pé tién cong dich DPBPK
gianh thang loi, su doan bo binh phai giai
quyét nhiéu van dé Ve thé, luc, thoi, muu..
Trong do, thuc hién t6t cac yéu cau trong tao
1ap thé tran (TLTT) cua su doan b binh tién
cong dich PBDK & dia hinh mién Dong Nam
B6 1a mdt ndi dung quan trong, bao dam cho
su doan tao dugc thé chic, lyc manh va
chuyen hoa thé tran linh hoat, gop phan quyét
dinh dén thang loi ciia tran danh va chién dich.

Tao lap thé tran cua su doan bd binh tién
cong dich PBPK ¢ dia hinh mién Pong Nam
B0 1a tong thé cach thirc, bién phap ciia ngudi
chi huy, co quan va don vi nham tao thé co
loi, phat huy cao nhét sirc manh ctia cac luc
lwong trong doi hinh chién dau cua su doan va
khu vuc phong tha dia phuong dé danh bai tac
chién DBDK cua dich. Mién Péng Nam Bo
6 vi tri chién luoc vé kinh té, chinh trj cling
nhu vé qubc phong, an ninh. Day 1a khu vuc
dia hinh twong ddi bang phang, do chénh gitra
cac diém cao khong 16n; nhiéu tham thyc vat,
xen k& gilta rung nguyén sinh, rung cong
nghiép phan bd twong d6i mong, phan 16n 1a
rimg trong cay nguyén li¢u, cdy cong nghiép,
cdy an qua va nuong ray. Mot s6 noi con co
cac nui, doi, cay lap xtp, xen k& 1a h¢ thong
lang mac, thi trin, thi x4, thanh phd, khu dan

cu, khu cong nghi¢p bam theo cac truc 19. Mat
do song subi nhiéu, mua kho nudce can d& vuot
qua, mua mua nudc 1én nhanh, chay xiét. He
thong duong sa tuong dbi hoan chinh, c6
nhiéu qudc 19, lién tinh, lién huyén, xa, két
hop voi duong lam nghiép... thuan tién cho
van tai va co dong. Dang dét, céu trac dia hinh
va tham thuc vat c6 nhiéu thuan loi cho su
doan trong viéc chuén bi va thuc hién hoat
dong tao lap thé tran. Cac don vi bd binh, hoa
luc co thé tan dung cac diém cao, 20 d01 rung
cdy, nuong ray cua nhan dan dé glau quan,
xay dung san tran dia, bdo dam dugc yéu tb bi
mat, bat ngo, han ché duoc kha nang quan sat,
trinh sat cia dich va bao toan dugc luc lugng,
phuong tién khi dich thue hanh hoa lyc chuan
bi cho do quan. Mang duong sa ngay cang
phat trién, thuan loi cho cho co dong trién
khai lyc lugng tién cong va céac hoat dong
chién d4u tao thé, nghi binh, khéng ché, lira
du dich, budc dich phai d6 bd vao khu vue ma
su doan da chuén bi. Dia hinh it bi chia cat,
thudn loi cho cong tic chi huy, hiép dong, to
churc thong tin lién lac, phat huy héa luc tiéu
diét dich ciling nhu chuyén hoa thé tran linh
hoat trong chién dau.

Tuy nhién, dia hinh trong khu vuc kha
tréng trai, viéc co dong luc luong, phuong
tién kho kin dao, dé bi dich trinh sat, phat
hién, danh pha bang hoa Iyc. Pia hinh mién
Pong Nam Bo thuan loi cho dich tién hanh d6
bd duong khong véi luc lugng 16n, thoi gian
d6 bd nhanh, tinh bién dong 16n, chung c6 thé
d6 bo trén nhiéu khu vuc khac nhau nén viée
nim dich, du kién va chuén bi cac phuong an
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chién déu gap nhiéu kho khin. Mit khac, dia
hinh thuan tién cho d6 bo dudng khong nén
dich c6 thé d6 bo & cac khu vuc ngoai du kién,
gay kho khan cho su doan trong thuc hanh
diéu chinh, bd sung quyét tam, diéu chinh thé
tran va van dung cac hinh thuc chién thuat dé
tiéu diét dich.

Pé TLTT tt nhat, su doan can thuc hién
tbt cac yéu cau sau:

Mot la: Nim chic dich, dw kién cdc
phicong dn tién cong

Déi tugng chién dau tryc tiép cua su doan
bd binh tién cong dich PBPK 14 it doan bo
binh dich tién hanh DBPK dé tmg clru giai
toa cho lyc lwong dang bi ta vay, ép tién cong.
Vi kha nidng co dong nhanh, linh hoat, kip
thoi, dich c6 thé d6 bo & nhiéu khu vuc khac
nhau. Do d6, ndm chéc dich, du kién phuong
an tién cong 1a yéu cau quan trong, vira 1a co
s& dé tién hanh ha quyét tim, vira bao dam
cho su doan tién hanh cac ndi dung TLTT tién
cong tiéu di¢t dich ¢ tung phuong an.

Su doan phai lam t6t cong tac td chirc
chuan bi chién déu theo hai budc 1a chuan bi
trude va chuan bi tryc tiép. Trong do, thoi
gian tién hanh cong tac t6 chirc chuan bj tric
tiép thuong ngin va gap, doi hoi viéc nam
dich phai nhanh chong, kip thoi va chinh xac,
chu dong nam chic thoi co, tién cong ticu diét
dich. Nam chic dich dé du kién céac phuong
an chién dau, tién hanh cac bién phap TLTT,
nidm chic 4&m muu, tha doan cua dich nhu hoat
dong nghi binh, danh pha don bai.

Thong qua nam dich, su doan du kién kha
nang su dung luc lugng, phuong tién, quy mo
d6 b6 ctia dich, tao diéu kién cho viéce xéc dinh
phuong an tién cong va tién hanh TLTT tién
cong tiéu di€t dich. Vi vay, nguoi chi huy va
don vi trinh sat phai t6 chic nam dich ddng
b, kip thoi, lién tuc & cac cap. Két hop chat
ché giita ndm dich cta cip minh, cp trén va
lyc lugng vii trang dia phuong trong khu vuc
phong tha dé c6 thong tin nhanh chong, chinh
xac va kip thoi nhat.

Trén co sé lam tot cong tac nam dich su

doan phai dy kién duoc cac phuong an tién
cong nhiam bao dam ludn giit duoc thé chu
dong tién cong tiéu diét dich, khong bi bét
ngd, du dich d6 quin theo phwong an nao
ciing c6 thé kip thoi tién cong tiéu diét véi
hiéu sut chién diu cao nht.

Thuec tién, Tran tién cong dich DPBPK 6 s
Ca Phé trong chién dich Binh Gid nim 1964,
Trung doan bd binh 761 da xac dinh chinh xac
phuong an, trén co s¢ do tap trung TLTT
vitng chic, budc dich phai d6 quan theo
phuong an ta da chuan bi sin dé tién cong tiéu
di¢t [4].

Ngoai ra, dé tng pho voéi thu doan db bo
ctia dich, su doan phai du kién nhiéu phuong
an, gdbm phuong an chinh, dy bi va phuong an
van dung; cac hinh thirc chién thuat dé danh
dich & céc trang thai khac nhau. O mdi hinh
thirc chién thuat, su doan cling phai chuan bi
nhiéu phuong an, gdbm céac ndi dung: Xac dinh
khu vyc, bai d6 bo; khu vue tién cong; muc
tiéu tién cong va hudng tién cong.

Thuec tién, Tréan tién cong dich DPBDK 6 s
Ca Phé trong chién dich Binh Gid nim 1964,
Trung doan bd binh 761 d3 t6 chic 2 hudng,
4 mii tién cong [4]; Tran tién cong dich
DBDK ¢ don dién Thuan Loi trong chién dich
Dong Xoai 1965, Trung doan bo binh 1 di xac
dinh 2 hudng, 6 miii tién cong [2]; Tran tién
cong Trung doan by binh 45 Nguy, PBDK ¢
Diém cao 581 trong chién dich Tay Nguyén,
Su doan b binh 10 da t6 chie 3 hudng, 6 miii
tién cong; trong d6 2 miii tién coéng co ca xe
tang [5].

Nhu vay, nim chic dich, dy kién cac
phuong 4n tién cong 1a co so dau tién va rat
quan trong gitp su doan t chirc sir dung, bd
tri luc lwong va thiét bj chién truong phu hop
ma thue chét 1a TLTT tién cong dich bPBBK
vitng chéc.

Hai la: Té chire, si dung, bo tri lwc lwong
khoa hoc, hop ly

T chirc, st dung, bd tri luc luong 1a noi
dung co ban trong TLTT cua su doan bg binh
tién cong dich PBDK noi riéng. T6 chirc, si
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dung, b tri luc lugng phu hop véi cach danh,
thé tran 1a ngh¢ thuat tao luc, 1ap thé nham
phat huy hét kha ning cua cac thanh phan, luc
luong trong bién ché va ting cudng, phdi
thudc, thé hién cach bay binh, bd tran dé
TLTT tién cong dich PBPK c6 hiéu qué nhat.

Tb chire, st dung, b tri luc luong phai trén
co s& cach danh va thé tran cla chién dich;
nhiém vy, ¥ dinh chién d4u cua su doan, dia
hinh thoi tiét va tinh hinh dich gém: Luc
luong chién déu tao thé; luc luong tién cong;
luc lugng phéo binh; luc lugng phong khong;
luc luong cong binh - hoa hoc; so chi huy su
doan; lyc lugng hau can, ky thuat [1].

bé td chire, st dung, b tri lue luong phu
hop, su doan phai ném chéc tinh hinh dich, dia
hinh, cic phuong an tién cong dich DPBDK,
kha nang lyc lugng, phuong tién... Trén co s6
d6 t6 chirc, st dung va bo tri lyc lugng hop 1y,
chu trong phuong 4n tién cong chu yéu. Khi
b6 tri, phai dwa vao thé tran cta cép trén va
khu vuc phong thu dia phuong, noi bi mat, bat
ngo, tri¢t dé tan dung dia hinh, dia vat, tién co
dong trién khai thanh thé bao vy chia cit
dich; tai cac khu vue du kién dich DPBPK c6
thé b tri sin mot bd phan luc luong dé kip
thoi bao vay, khéng ché dich khi chung d6 bd.
Khu vuc bd tri phai xay dung cong su tran dia
vimg chic, nguy trang kin dao, tién co dong
danh dich theo cac phuong éan, tap trung vao
phuong an chinh; ¢ thé co dong nhanh, bi
mat, an toan khi danh dich BDBDK ngoai
phuong an du kién.

Thue tién, tran tién cong dich DPBPK & don
dién Thuan Loi trong chién dich Pong Xoai
nam 1965, Trung doan b binh 1 td chirc st
dung va bé tri luc lwong hop 1y, phu hop véi
nhiém vy, kha nang va s¢ truong chién dau
cua cac don vi [2].

Ba la: Bé sung quyét tim, chuyén héa thé

trdn nhanh kip thoi, van dung linh hoat cdc
hinh thirc chién thugt

Tién cong dich DPBDK c6 tinh bién dong
rat cao, cong tac td chirc chuan bj chién diu
dugc tién hanh qua hai budc, thoi gian gap,

chién d4u lién tyc ca  ngay 1an dém, tinh huéng
dién ra gay go, quyét liét va phirc tap. Do do,
b6 sung quyét tim, chuyén hoa thé tran nhanh
kip thoi va van dung linh hoat cac hinh thirc
chién thuat 13 yéu cau hét sirc quan trong, 1a
budc chuan bi thé tran truc tiép c6 ¥ nghia
quyét dinh dén viéc nang cao hiéu qua TLTT
tién cong dich PBPK gianh thing loi.

Khi dich BPBDK, su doan phai td chirc theo
ddi bam sat tinh hinh mot cach chit ché dé
phat hién dung y dinh, nhanh chong bd sung
diéu chinh phuong 4n, quyet tam chién du
pht hop véi tinh hinh cu thé, can tip trung 1am
1 nhitng ndi dung chua cé trong du kién hogc
chua phu hop dé giam bét thoi gian 1am cong
tac chudn bi. Truong hop dich DPBDK ngoai
phuong an du kién thi phai nhanh chong xac
dinh quyét tam, pho bién ngay cho cip dudi
1am cong tac chuan bi, ddng thoi chi huy luc
lugng tai chd kim git, bao vay khong cho dich
6n dinh doi hinh, chi huy co dong trién khai
d6i hinh tién cong tiéu diét dich. Can cir vao
luc luong, phuong tién cua dich & cac khu
vuc, bai d6 bg, hinh thic chién thuat van
dung, dé diéu chinh luc luong, phuong tién
cho phu hop tinh hinh.

Khi ¢6 quyét tim mdi, nguoi chi huy
nhanh chong bd sung nhiém vu, hiép dong
cho cac don vi nhung phai tan dung nhitng ndi
dung di co, chi bd sung diéu chinh nhitng ndi
dung mé&i ma dy kién quyét tim trudc chua dé
cap. Do tinh bién dong khan truong phirc tap
trong tién cong dich PBPK, nguoi chi huy
thuong truc tiép bod sung nhiém vy, td chure
hiép déng cho cac don vi ngay tai thuc dia.

Thé tran ban dau tién cong dich bBDBK
duoc su doan tao 1ap trén co s¢ du kién vé
dich. Khi dich thuc hanh d6 b, tinh hudng c6
thé xuat hién khong nhu dy kién. Do dé, su
doan phai tién hanh tao thé, tao thoi co dé
chuyén héa thé tran ban dau nhanh chong tién
cong tiéu diét dich. Chuyén hoéa thé tran thuc
chat 12 qua trinh diéu chinh lyc lugng tién
cong dich BDBDK tur vi tri bd tri chién dau
sang thé tran tién cong dich trén cac hudng
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tién cong hodc chuyén hoa tir hinh thirc chién
thuat ny sang hinh thirc chién thuat khac khi
pham vi, trang thai vé dich thay ddi.

Chuyén hoa thé tran tién cong dich bPBBK
ludn gin lién véi chién dau tao thé, nghi binh
ctia su doan. Khi dich xuat hién, su doan phai
tién hanh céac hoat dong chién diu tao thé,
nghi binh, lira du dich d6 bo hodc co dong vao
khu vuc ta da du kién, két hop véi danh tiéu
hao, 1am giam toc d6 dd bod (co ddng) cua
chung. Luc luong tao thé, két hop voi luc
luong vii trang dia phuong phai kién quyét
ngan chan, bao vay, chia cat, co lap dich, tao
thé cho co dong trién khai doi hinh tién cong.
Mubn thue hanh tién cong o thé va thoi co co
loi nhét & cac trang thai dich khac nhau thi lyc
luong co dong phai co dong, trién khai dung
thoi co.

Pé thuc hién nhiém vu tién cong dich
DPBDK, su doan khong chi van dung mot hinh
thiae chién thuat tién cong dich PBPK ma
phai chuyén hoa thé tran nhanh chong, kip
thoi dé van dung hinh thirc chién thuét sat
dung, phu hop véi timg dbi twong dich & timg
thoi diém, trang thai cu thé nhu: Van dong
tién cong, van dong tap kich vin 13 nhimng
hinh thirc ¢6 nhiéu kha nang dugc van dung
phd bién mang lai hiéu suét chién diu cao, dap
g duogc cac tinh hudng bién dong cua dich.

Nhu vay, ¢ dia hinh mién bong Nam B
dich c6 diéu kién PBDK ¢ nhiéu khu vyc, khi
d6 xong lién két nhanh cac bai d6 bo va kip
thoi co dong tién cong vao cac muc tiéu di
xac dinh, kha ndng hoat dong lién tuc ca ngay
14n dém. Mudn tao thé, tao thai co co loi dé
van dung linh hoat céc hinh thuc chién thuat
nham tién cong ti€u diét dich PBDK & cac
thoi diém va trang thai khac nhau, su doan
phai chu dong nghién ctru danh gia, két luan
chinh xac vé dich. Khi dich xudt hién, phai bd
sung quyét tim, chuyén hoa thé tran nhanh,
kip thoi va van dung linh hoat cac hinh thuce
chién thuat, bao dam du dich DBDK va tic
chién trén mat dit & bat cu thoi diém, trang
thai ndo thi su doan ciing c6 thé tién cong tiéu

diét dich, hoan thanh t6t nhiém vu.

Boén la: Két hop chit ché giita tao lgp thé
trdn cua ta di doi voi pha thé dich

Su doan b binh tién cong dich bBBK
trong diéu kién hét sirc kho khan, ac liét. Boi
tuong chién dau cua su doan 13 luc luong
PBDK chién dich c6 hoa lyc manh, stc co
dong cao, thoi gian dd bd nhanh, van dung
linh hoat cac hinh thirc d6 bo va thii doan tac
chién trén mat dat. Tao lap thé tran cua su
doan viing chic va chuyén hoa linh hoat 1a
diéu kién can thiét bao dam cho tién cong tiéu
diét dich hoan thanh nhiém vu. Tuy nhién,
truge sitc manh va su bién dong cua dich, néu
chi TLTT cua ta ma khong chi trong phé thé
cua dich thi su doan khong thé han ché duogc
chd manh, khoét sau diém yéu cta chung,
ddng thoi khong thé phat huy dugc sirc manh
téng hop ciia cac luc lwong dé tidu diét dich.

Tao lap thé tran tién cong dich PBDK cua
su doan bo binh thuc hién nhiéu ndi dung
cong vi¢e, cung voi TLTT cua ta, phai di doi
voi pha thé dich, viéc nidm chic diém manh,
yéu ctia dich ¢ timg thoi diém, dé c6 bién phap
han ché chd manh, khoét sau diém yéu lién tuc
day dich vao thé bat loi, budc chiing phai danh
theo cach danh cua ta, phai phan tan luc
lvong, phuong tién dé ddi pho dan dén bi
dong, lung tang, dé bi ta tidu diét. Dé pha thé
dich, tiéu diét dich, su doan bo binh can thuc
hién t6t mot sd nodi dung sau:

Phé4 thé co dong 1a danh dich ngay trén
duong bay toi. Pay mot don danh hiém, tao
bat ngd, gy hoang mang, ton thit cho dich vé
phuong tién va sinh luc. Dé pha thé co dong,
su doan can phan doan, dy kién dugc hudng,
duong bay vao khu vue, bai dd bd, td chire luc
lugng phong khong phuc kich, don 16ng danh
dich trén dudng bay, tiéu diét nhiéu may bay
chd quén cia ching. Khi may bay ha thap do
cao chuan bj dd bd, su doan phai déy manh
cac hoat dong chién d4u tao thé, nghi binh, lira
du dich. St dung lyc luong, hoa luc khéng
ché khu vuc dia hinh ¢6 gia tri, cac dau mbi
giao thong, cac khu vuc dich cé thé do bod
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ngoai du kién... budc dich phai d6 bd vao khu
vue su doan dé chuén bi san, két hop gitra tao
thé nghi binh véi tiéu diét mot phan lyc luong,
phuong tién, pha thé chuan bi d6 bo cua dich.

Phé thé d6 bo cua dich khi dich tip trung
luc lwong phuong tién nhiéu nhat trén mot
pham vi hep, bi boc 16 ngoai cong sy, dé bi ta
tiéu diét nham kéo dai duoc thoi gian d6 bo
cua dich va ti€u diét lyc lugng, phuong ti¢n
cua dich trén khu vuc, bai d6 by, tao diéu kién
thuan loi cho su doan bo binh thuc hanh co
dong trién khai luc lugng tién cong tiéu diét
toan bo quan dich.

Cung v6i pha thé co dong, thé d6 bo thi su
doan can phai tich cyc pha thé phan kich cia
dich, chu dong nam chac d6i hinh phan kich,
su dung hoa lyc ngéan chan, khéng ché, chia
cat doi hinh dich, su dung lyc luong hinh
thanh nhiéu hudng, miii danh vao hai bén
suon do6i hinh phan kich cua dich. San sang
tinh huéng ngan chan, tiéu diét dich co cym,
td chire luc luong thich hop danh danh dich
rut chay. St dung hoa lyc phao binh danh vao
do1 hinh co dong cua dich vao khu vuc bdc
quan va khu vuc tap trung may bay chd quan

Tai liéu tham khao

cua dich.

Dé két hop gitta TLTT cuia ta di doi voi pha
thé dich, su doan phai dua vao thé tran cua cép
trén, luc lugng vii trang trong khu vuc phong
thu dia phuong, tao diéu kién cho su doan bo
binh tép trung luc lugng phuong tién vira pha
thé vira tién cong tiéu diét dich tot nhat.

Nhu vay, cic yéu cau trong TLTT cia su
doan b binh tién cong dich PBDK ¢ dia hinh
mién Pong Nam B6 1a mot ndi dung rt quan
trong gop phan quyét dinh dén viéc hoan
thanh nhiém vu cia su doan bd binh tién cong
dich PBDK, tao diéu kién thuan loi dé cap
trén thuc hién théng loi cac hoat dong tac
chién tiép theo trong thé tran chung cta chién
dich. Dé thuc hién tt cac yéu cau trén doi hoi
chi huy su doan va co quan tham muu phai
véan dung tong hop nhiéu bién phap, giai phap
va tuan thi theo cac yéu cau trén nhu 1a nhitng
nguyén tic co ban chi dao trong TLTT cia su
doan b binh tién cong dich PBDK ¢ dia hinh
mién Dbong Nam Bo bao dam cho su doan
chién dau dat hiéu sudt cao phu hop véi thyuc
t1en phat trién méi cta chién tranh bao vé TH
qudc trong twong lai.

[1]. B6 Tong Tham muu (2000), “Si dodan bé binh tién cong dich PBPK”, Nxb Quan d6i nhan dan, Ha Noi.
[2]. Hoc vién Luc quan (2000), “Trdn tién cong dich PBPK ¢ don dién Thudn Loi, Chién dich tién cong Pong
Xoai 1965”, Pa Lat.

[3]. Hoc vién Luc quan (2002), “M¢t s6 trdn danh dién hinh cdp trung sw doan va bai hoc kinh nghiém”, Tap 3,
Nxb Quan d6i nhan dan, Ha Noi.

[4]. Hoc vién Luc quéan (2002), “Trdn tién cong dich PBPK 6 dp Binh Gid, Chién dich Binh Gid - XuanSon 1964,
Pa Lat.

[5]. Vién Lich st Quén su Viét Nam (1997), “Trdn tién cong tiéu diét quan dich PBPK xuong diém cao 581, Nong
Trai, Phuée An ciia fBB10(-) trong chién dich Tay Nguyén nam 19757, BQP, Ha Noi.

SOME PRINCIPLED REQUIREMENTS IN TAKING A BATTLE-ARRAY OF
INFANTRY DIVISION ATTACKING FORCED LANDING ENEMIES IN THE
SOUTHEAST TERRAIN

Abstract: The Southeast region is considered as a particularly strategic terrain for covering economic, political,
military targets of the Southern area as well as the whole country. In order to completely and successfully attack
forced landing enemy, the infantry division has to implement many missions, synchronously. The article

investigates some principles requirements in taking a battle-array of infantry division attacking forced landing
enemies in the Southeast area

Key words: forced landing, infantry division, taking a battle-array, the Southeast region”
*Téc gia lién hé: Lé Hong Khanh (Ihk110@gmail.com).
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MOT SO YEU CAU VE TO CHUC VA THUC HANH DANH PICH POT
NHAP TRAN DIA CUA TIEU POAN TREN HUONG CHU YEU CUA
TRUNG POAN BQ BINH PHONG NGU O PIA HINH TRUNG DU

CN Nguyén Vin Tuin', KS Poan Pai Duong?
'H¢ 3/ Truong St quan Luc quadn 2
2Tiéu doan 3/ Truwong ST quan KTQS

Tém tit: Panh dich dot nhap 1a mot nhiém vu quan trong, voi nhiéu tinh hudng dlén bién phuec tap nham tiéu
diét quéan dich, khoi phuc trn dia phong ngu, bao dam cho tiéu doan giir vimg va 6n dinh thé tran phong nguy.
Bai viét ban vé mot s0 yéu céu vé to chirc va thyc hanh danh dich dot nhap tran dia cua tiéu doan bo binh phong
ngu trén huéng chi yéu ciia trung doan & dia hinh trung du.

Tiwr khéa: danh dich d6t nhap; dia hinh trung du; t6 chure va thuc hanh; tiéu doan bd binh phong ngu.

Khi tién cong ¢ dia hinh Trung du, tiéu
doan bd binh co gidi dich trong doi hinh Iir
doan bd binh co gidi tién cong thudong dua
vao cac lang mac, x6m 4p, cac truc dudng
giao théng, noi dia hinh c6 doi thap, cac dinh
tuong ddi bang, doc thoai dé t6 chuc tién
cong. Dich co thé tién cong chinh dién voi
vu hoi dudng b, st dung nhiéu bién phap
nghi binh, hoa luc ddnh phd manh liét, suc
cong pha manh, d6 chinh xac cao; két hop st
dung vii khi cong nghé cao, tac chién dién tir
rong rdi. Dé danh bai cac dot tién cong cua
dich, gilr viing trén dia phong ngu, dap tng
V01 yéu cau cua cudc chién tranh trong dleu
kién mai, tiéu doan phai giai quyét nhidu van
dé trong to chirc chuén bi va thyc hanh chién
dau. Trong do, tiéu doan can tap trung thuc
hién t6t mot sb yéu cau vé t6 chirc va thuc
hanh danh dich dot nhap sau:

M@t 13, chuén bi chién ddu chu dao, xac
dinh phuong an tién cong dich dot nhap sat
dung.

Day 13 yéu cu ¢ vi tri quan trong trong
to chirc chuan bi va thyc hanh dénh dich dot
nhap, nham phét huy cao nhét tinh chu dong,
tich cuc ctia nguoi chi huy va cac by phan,
bao dam cho tiéu doan ludn gianh va giir
quyén chu dong danh thang dich.

Tién cong dich dot nhap tran dia, tinh
huong thuong dién ra mau le, phuc tap va
quyét liét. Vi vy, cong tac td chtc chuan bj

doi hoi phai chu dao thé hién trong viéc chuin
bi v& con nguoi, vii khi trang bi va bao ddm
vat chét, cong tac ndm tinh hinh, xay dung
phuong an, bod sung nhiém vy, hiép déng bao
dam cho cac don vi. Chuan bi chién dau chu
ddo 1a phai chudn bi toan dién, day di noi
dung trong giai doan t6 chirc chuan bj chién
dau, cac tinh hudng phai dugc du kién trudc
(trong d6 c6 tinh hudng dich dot nhép). Xac
dinh cy thé nhiém vu cia ting chién si va
phan doi trong cac tinh hubng, nhét 13 khi
dich dot nhap. Dong thoi, cong tac to chirc
chuan bi chién déu phai tién hanh nhanh
chong ngay khi dich dot nhép trén dia, kip
thoi bd sung trong qua trinh chién dau; khong
chu quan, néng voi, tdn dung triét dé thoi gian
dé hoan thanh nhiém vu duoc giao.

Xac dinh phuong an tién cong dich dot
nhdp sat ding la thé hién trinh do, kha nang
tu duy khoa hoc cua nguoi chi huy. Trén co
s& danh gia, két luan tinh hinh, tiéu doan c6
thé du kién 2 dén 3 phuong an, trong d6 can
xac dinh phuong an chinh dé tap trung cac
mit bao dam tot nhat. Phuong an danh dich
dot nhap dugc thé hién trong ké hoach chién
dau phong ngu cua tiéu doan gdm cac ndi
dung nhu: khu vuc du kién dich dot nhép; du
kién nhiém vu cho cic bd phan; duong,
huong co dong trién khai. Trong qua trinh
chién dau, phuong an danh dich tiép tuc
dugc bd sung, diéu chinh phu hop véi dién
bién tran danh.
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Dé thuc hién tot yéu cau, tiéu doan phai
ndm chic y dinh cua cép trén, nhiém vu kha
ning chién du ciia don vi; danh gia dang dia
hinh, du bao chinh xéc vé dich, du kién dugc
pham vi, kha nang lyc lugng, phuong tién
dich dot nhap cho phu hop. Trén co s& do
lam tot cong tic chuan bi chién dau, xay
dyng tran dia 1am san & nhitng khu vyuc du
kién dich co thé dot nhap, chuan bi trude
duong co dong va nguy trang, nghi binh kin
dao dé khi tinh hudng xay ra cic bd phan co
dong duoc thuan loi. Déng thoi, tiéu doan
phai danh gia dung nang lyc cua doi ngil can
bd cac cap, kha nang so truong cua timg don
vi & t6 chirc sir dung va b tri luc lwong hop
ly, phat huy so truong cua cac bo phan trong
tlen cong dich dot nhép. Khi c6 didu kién,
tiéu doan co thé t6 chirc luyén tip céc
phuong 4n dé rén luyén hanh dong cua nguoi
chi huy va cac phan doi sat thuc té chlen dau.
Qua trinh chién dau, chi huy tiéu doan
thuong xuyén theo ddi, nim chic tinh hinh
moi mat; lam tdt cong tac gido duc chinh tri
tu tuong, xay dung ¥ chi quyét tim chién
dau khong so hy sinh gian kho, xung phong
tiéu di¢t dich dot nhap gianh va gilt viing
tran dia phong ngu. Thyc tién, Tran phong
ngu Tich Tudong — Piém cao 25 cua Tiéu
doan 1, Trung doan 36, Su doan bd binh 308,
ngay 20 thang 11 nam 1972, Pich dot nhap
lyc luong khoang 1 trung d6i bd binh vao
tran dja phong ngu cia tiéu doan, déng thoi
tang cuong luc lugng tur phia sau 1én chi
vién; trén co s& phuong an da du kién, tiéu
doan kip thoi didu chinh phuwong an; t chirc
héa luc sung cb6i 60mm, sung cbi 82mm tap
trung bén ché ap vao doi hinh dich djt nhap,
chia cit dich phia sau; dai déi bo binh 3 co
d6ng 1én phédi hop véi luc lugng cua dai doi
bo binh 1, t6 chic thanh nhiéu miii thuc
hanh tién céng danh bat quan dich ra khoi
tran dia, khoi phuc lai tran dia d3 mat [3].

Hai 1a, chu dong tao the, xung phong
dong loat, tién cong kién quyet lién tuc.

~Chu dong tao the,:, xung phong‘dong loat,
tién cong kién quyeét, lién tuc nham tao lap

thé tran c6 loi cho ta, day dich vao thé bat
loi; tao diéu kién, thdi co cho tiéu doan tiéu
diét dich dot nhap, on dinh thé tran phong
ngu.

Dich tién cong vao tran dia phong ngu
clia tiéu doan duoc trang bi hé thong vii khi
hién dai. Khi da dot nhap mot phan tran dia
clia tiéu doan, chiing mo rong pham vi danh
chiém, dich trén cac huong tiép tuc tién cong
lam cho tiéu doan phai phan tan lyc luong dé
dbi pho. Chién dau tao thé 1a hanh dong cua
cac b phan trong tiéu doan phdi hop véi luc
luong cip trén va LLVT dia phwong nham
ngan chdn, bao vay, chia cit dich dot nhép,
chia cit gitra bo binh va xe ting, giira dich
phia trudc va phia sau, giita dich mat dat va
trén khong, gy rdi loan chi huy, hiép dong
ctia dich khong cho chung 6n dinh d6i hinh
hodc dung hda luc ngan chan ta, tao thé va
thoi co ¢o lgi cho ta co dong trién khai doi
hinh, xung phong ti€u diét dich. Khi dich dot
nhép, tiéu doan chi huy bd phan gﬁn nhét,
noi bi dich dot nhép triét dé tan dung dia
hinh, suon ddi, cong su tran dia hinh thanh
thé bao vay, ngin chan, kiém giir dich khong
cho ching mo rong pham vi dot nhap. Pong
thoi, tiéu doan chi huy hoa luc trén hudng bi
dich dot nhdp va hda luc cua tiéu doan chia
cat dich dot nhap véi dich tién cong; chién
d4u tao thé c6 hiéu qua s& tao diéu kién
thuan loi cho b phan danh dich dot nhap co
dong lyc luong trién khai doi hinh chién du
nhanh, xung phong dling thoi co.

Tinh hudng danh dich d6t nhap thuong
dién ra phuc tap, khan truong va 4c liét. Do
véy, tiéu doan can tap trung hoa luc ché ap
c6 hi¢u qud, ngan chan dich phia trudc, chia
cat dich phia sau; han ché hoat dong cua hoa
luc dich trén khong va mat dat. Khi thyc
hanh xung phong phai dbng loat, tién cong
phai kién quyét, lién tuc bang hanh dong
chién dau cua céc t6, tiéu doi, trung doi hinh
thanh nhiéu hudng, mili phdi hop chit chd
gitta phan doi dang phong ngu va bg phan co
dong tién cong dich dot nhép cua tiéu doan,
két hop chat ché gitra xung luc va hoa luc,
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danh chinh dién v6i bén suon, phia sau lung
dich dé tiéu diét ngay muc tiéu chu yeu quan
trong khong cho dich c6 diéu kién chng do,
chi vién 1an nhau, tiéu diét timg bo phan tién
toi tiéu diét toan b lyc luwong dich dot nhap
tran dia.

DPé thuc hién tot yéu cau, chi huy tiéu
doan phai lam tot cong tac chuén bi, xay
dung cho can b, chién si c6 ¥ chi quyét tim
chién diu cao, ngoan cuodng, diing cam, du
doan chinh xac tha doan tién cong va thu
doan dich dot nhap. Khi dich dot nhap, tiéu
doan ndm chic tinh hinh, dién bién chién
dAu, xir tri tinh huéng nhanh, chinh xac, linh
hoat, quyét doan; chi huy cac bo phan chién
d4u hiéu qua. Céc bd phan phai tri¢t dé tan
dung dia hinh, hiép déng chat ché gilra cac
bd phan, luén chi vién hd trg cho nhau; hinh
thanh thé bao vay, chia cit dich, tao thé, tao
thoi co tét nhat dé tiéu doan tiu diét dich
dot nhap. B phan tham gia tién cong dich
dot nhap co dong luc lugng nhanh, bao dam
ding thoi gian, thoi co, danh dich dung y
dich cua tiéu doan, phat huy chién thuat phan
doi nho, thuc hién bam sat, danh gﬁn, chia
dich ra dé danh, nhanh chong tiéu diét muc
tiéu cha yéu, tiéu diét timg b phén tién t6i
tiéu di¢t toan bd dich dot nhap.

Thyec tién, Tran phong ngu khu vuc Tau
O cua Tiéu doan 8, Trung doan bd binh 209,
ngay 18 thdng 5 nam 1972. Khi dot nhap
duoc khu vuce céng Ong Té, luc luong dich ¢
ngi 3 X6ém Rudng hinh thanh nhiéu hudng,
mili lién tuc tién cong vao cum diém twa 1
nham ph01 hop v6i lyc luong dich dot nhép
danh chiém khu vuc phong ngy cua ta. Tiéu
doan da kip thoi td chic bao vy & hudng
Nam. Sau 3 ngay bi bao vay, quan dich
khong phat trién duogc, hoa lyc cia tiéu doan
ché ap c6 hiéu qua, tao diéu kién cac bo phan
xung phong dong loat, tién cong kién quyét,
lién tuc tiéu hao dich dot nhap budc ching
phai rat chay khéi céng Ong Té [3].

Ba 13, chi huy quyét doan, linh hoat.

Chi huy quyét doan, linh hoat 1a yéu ciu

quan trong chi dao hanh dong cac bd phan;
thé hién tac phong, trinh do, nang luc cua
ngudi chi huy trong t6 chirc va thuc hanh
danh dich d6t nhap gianh thing loi. Pong
tho, 14 co sé dé cac bo phan phat huy duoc
strc manh khi tham gia chién dau.

Quyét doan 1a yéu cau rat cao trong chién
d4u phong ngy d6i voi nguoi chi huy né
duoc thé hién tir khi tiéu doan 1am cong tac
chudn bi dén thuc hanh tién cong dich dot
nhap. Boi vi, khi dich dot nhap tran dia
phong ngu, ching thudong su dung céc thu
doan, dudi sy chi vién cua héa lyc. Vi vay,
trong moi tinh hudng chién dau nguoi chi
huy phai luon bam st dién bién chién dau dé
c6 bién phép giai quyet XU tri cac tinh huong
linh hoat, kip thoi dé khong danh mat thoi

co. Néu dé 15 thoi co dich s& nhanh chong
dua vao cong su da chiém dé mé rong pham
vi, két hop voi luc luong dich tién .cong phia
sau day nhanh téc do tién cong nhim pha v
hé thong trén dia phong ngu cua ta. Tiéu
doan can nhanh chong quyét doan dua ra
ménh 1énh dé chi huy cic bd phan ngin
chin, chia cét dich; ndm chic thoi co, danh
bai muc dich, tha doan tién cong cua ching.

Tuy nhién, ngudi chi huy bén canh quyét
doan trong xtr tri cac tinh hudng thi can phai
hét sirc linh hoat, tiy vao tinh hinh cy thé dé
c6 quyét dinh phu hop. Chi huy linh hoat 1a
khong thyc hién mot cach may moc, cing
nhic theo mot ké hoach dd chuan bi trudc
ma phai cin cir vao timg tinh hudng cu thé
dé chi huy giai quyét that linh hoat, sang tao
phtl hop véi cac tinh hubng chién déu dién
ra. Dong thoi, nguoi chi huy phai linh hoat
trong td chuc, st dung lyc lugng danh dich
dot nhap dé tran danh dién ra dat hiéu suit
chién dau cao.

Pé thyc hién t6t yéu cau trén, tiéu doan
truong phai nim chic nguyén tac, phat huy
tri tué tap thé trong to chirc va thuc hanh
danh dich dot nhap. Trong td chirc chuén bi
chién dau phai chu dao, giao nhiém vu td
chirc hiép dong phai chdt ché cho cac bo
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phan tham gia chién diu. Trong thuc hanh
chién d4u, nguoi chi huy phai ludn theo ddi,
nam chic dich, dién bién chién dau, du tinh
huéng dién ra mau le, phitc tap nhung van
phai binh tinh, chii dong, kién quyét xir tri
chinh xac, khong bé 16 thoi co diét dich.
Thudng xuyén trao dbi, thong nhit voi chinh
trj vién, kip thoi diéu chinh phuong 4n cho
phu hop. Truong hop khong thé hoi y hodc
¢6 sy khac nhau thi ngudi chi huy phai quyét
doan chi huy céc bd phan thuc hién nhiém
vy, sau d6 bao cao va chiu trach nhiém trude
cap trén va cép uy cip minh. Dong thoi, tiéu
doan truéng chi huy chién du phai siu sat,
kip thoi, bao ddm danh bai cac thu doan tién
cong cua dich, gitt viing on dinh thé tran
phong ngu cua tiéu doan.

Thuc tién, Tran phong ngy Tich Tuong -
Diém cao 25 cua Tiéu doan 1, Trung doan
36, ngay 20 thang 11 nam 1972, qua trinh

Tai liéu tham khao

[1]. Bo Téng Tham muu, “Tiéu dodn bé binh phong ngw ¢ dia hinh rirmg mii’
[2]. BO Tong Tham muu, “Trung doan by binh phong ngu ¢ dia hinh trung du

84tr.

dich dot nhap, chung ting cuong lyc lugng
phia sau 1én chi vién. Tiéu doan chi huy cac
bd phan chua chat ché, hoa lyc chi vién chua
kip thoi, cac miii tién cong chua hinh thanh
duoc thé bao vay, chia cat nén khong diét
gon duoc dich dot nhap ma chi déanh bat
chung ra khoi tran dia [3]. Chién tranh bao
vé T6 qubc twong lai (néu xay ra), danh dich
d6t nhap 1a nhiém vu chién ddu co vi tri vai
trd hét strc quan trong cia tiéu doan bo binh
phong ngu; 14 co so dé tiéu doan danh bai
dich tién cong, giit vitng tran dja phong ngu.
T6 chirc va thyc hanh dénh dich dot nhap c6
hiéu qua s€ gop phan bao dam cho tiéu doan
chién déu phong ngy gianh thing loi; dong
thot, thé hién quan diém phat huy sttc manh
tong hop cua cac lyc lugng, thyc hién chién
tranh nhan dan, bao vé T quéc Viét Nam xa
héi chu nghia.

", NXB QbND, 2015, Ha N¢i, 88tr.
7, NXB QDND, 2013, Ha N,

[3]. Hoc vién Lyc quan, “Mgt $6 trdn ddanh dién hinh ccfp trung doan va nhitng bai hoc kinh nghiém”, NXB
QDND, Ha Noi, 436tr.

REQUIRED THE ORGANIZATION AND PRACTICE OF FIGHTING
THE ENEMY TO INFILTRATE THE BATTALION'S BATTLEFIELD IN THE
MAIN DIRECTION OF THE INFANTRY REGIMENT'S DEFENSE
IN THE MIDLAND TERRAIN
Abstract: Defeating enemy infiltration is an important task, with many complicated developments in order to
destroy the enemy, restore the defensive position, and ensure that the battalion maintains and stabilizes the
defensive position. The article discusses a number of requirements for organization and practice of fighting the

enemy to infiltrate the battalion's battlefield in the main direction of the infantry regiment defending in the
midland terrain

Keywords: beat the enemy to infiltrate; the midland terrain; organization and practice; defensive infantry
battalion

*Téc gia lién hé: Nguyén Vin Tuin (nguyenvantuanlq@gmail.com).

94



Tap chi Khoa hoc Ky thudt quan sw - ISSN 2354-1288

NGHIEN CUU XAY DUNG PHAN MEM
QUAN LY NHA KHO PAN DUQC LUC QUAN
TS Mai Xuin P§'", TS Hoang Trong Quynh', KS Nguyén Vii Long?
!Khoa Pan/Truong St quan KTQS

’Tap doan Vinacam

Tém tit: Quy trinh nghiép vu quan ly nha kho dan dugc Luc quan duoc ap dung cho toan
bd qua trinh xuét, nhap dan dugc vao nha kho, qué trinh quan 1y sip xép, phan bé vi tri cac
loai dan dugc, cac 16 dan dugc trong nha kho. Cong viéc chinh cia thu kho 1a nhap kho, Xuét
kho, phan bd vi tri cac loai, 16 dan dugc trong nha kho, quan ly thong tin vé dan duoc trong
nha kho. Ngoai ra thi kho con phai quéan 1y thong tin vé: ngudi ra, vao nha kho; kiém tra nha
kho; ban giao nha kho (Thu kho-Bao v¢€); phuong tién dung cu nha kho, dung cu phong chong
chay; nhiét do, do a am. Phan mem quan ly nha kho dan dugc Luc quan duoc xdy dung bang
phan mém Javascript. Phdn mém nay gitup cho ngudi st dung vé& so dd sip xép nha kho, cap

nhat xuét, nhép dan dugc, truy xuét thoi gian lam cong tac bao dam k¥ thuat...

tién, nhanh chong va chinh xac.

mot cach thuan

Tir khoa: So d sip xép, 16 dan duoc, phan mém quan ly.

1. Pit van dé

Hing ngay, dau gio budi sang va budi
chiéu, tha kho phai dén bao mat nhan chia
khoéa va cdp tai liéu. Sau do6 vao nha kho lam
viéc phai: Dang ky ngudi ra vao nha kho;
Lap hd so ‘quan ly va dang ky chinh xac kip
thoi cac sb liéu; Theo ddi sy thay dbi vé sb
luong, chat luong, chung loai, cd, kiéu, 10,
tinh nang, tac dung, ngudn goc va dong bd
cua dan dugc; Cip phat, tiép nhan day du,
chinh xéc s luong, chat lwong, dong bo theo
dung ph1eu 1énh xuét kho, nhap kho; Hudng
dan sip xép, dao hom, phan 16, phan loai dan
dugc. Ngoai ra, con phai lam nhiéu cong
viéc chuyén mon khéc theo nhi¢m vy, ché do
quy dinh cua nganh quan khi. Vi vay, khi
trién khai thyc hién nhiém vu, thii kho s& gap
kho khin va mat nhiéu thoi gian cho céc
nhi¢m vy nay.

Bai bao ndy nghién ctru sé hoa nha kho
11 gian 3 ctra cAt gitt dan dugc céc dir ligu
xut, nhap kho, v& so dd sap xép, ghi chép s6
sach va truy xudt mot cach dé dang & bat cur
lac nao, dong thoi o thé dua ra cac thong tin
gitip ngudi quan 1y chu dong trién khai cong
viéc va con cho phép quan 1y theo chu ky
thoi gian ctia timg bo phan dong bo cua vién
dan dé t6 chirc khai thac mot cach khoa hoc
va hiéu qua hon.

2. Phan tich thiét ké h¢ théng
2.1. Qudan ly ding nhép phan mém
2.1.1. Quan ly thong tin nguoi dung
Pé tranh nguodi khac xam nhép vao lam
anh huong dén thong tin nha kho minh dugc
giao quan ly, thu kho dang ky tai khoan dang
nhap, dang ky mat khau ding nhap, théng tin
cua minh [1].
2.1.2. Quan ly thong tin nha kho
Dé quan 1y nha kho ma minh duoc giao,
tha kho dang ky thong tin nha kho minh
quan 1y, kich thudc nha kho va tén ctia minh.
2.1.3. Qudn Iy théng tin sao heu phuc hoi di liéu
Pé dam béao an toan cho CSDL, khi cap
nhat dit liéu, tha kho can luu lai dit liéu hién
tai dé phong khi may tinh gip su ¢ phai cai
lai WINDOW khi cai chuong trinh c6 thé
khéi phuc lai duoc [1].
2.2. Qudin Iy s6 sdch
2.2.1. Quan Iy théng tin thong ké dan dwoc
Quan ly cac thong tin dan dugc theo 16
[2]: Tén dan duoc; Ky hiéu; Pon vi tinh;
Phan cép, Ngay, thang, ndm dang ky; Theo
Iénh, s6 1énh, ngay, thang, nam; Ly do nhap,
xuat; S6 lugng nhép, xuat; Hién co, sb
lugong, khdi luong; Tinh trang hom hop; Lo,
nam, xuong két hop; SO lugng c6 trong 16;
Dé & cac nha kho hoac khdi dan; Két qua bao
dam ky thuat; Két qua hod nghiém thudc
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phong; Két qua thi nghiém.

Thu kho cin c& vao so do sip xép, thé
khéi dan dugc ¢ timg nha kho trong pham vi
duoc giao quan 1y dé cap nhat thong tin .
2.2.2. Qudn Iy théng tin nhdt bién xudt nhdp

Quan 1y cac thong tin xuat nhap dan dugc
vao nha kho hang ngay [2]: SO lénh, ngay
1énh, don vi xuét, don vi nhap, té€n vat phém,
don vi tinh, chi dinh (phan cép, ) luong)

Hing ngay sau khi xuit, nhap dan dugc
thii kho phai cap nhat thong tin ngay dé theo
ddi, quan Iy va ddi chiéu v6i nhan vién thong ké.

Thu kho cadp nhat cac thong tin cac 1énh
xuat, nhap kho va lam cin cir dé ghi sb
luong thuc xuat, nhap vao quan ly. Khi can
thiét 1a co s& dé tra ciru viée xut nhap dan duoc.
2.2.3. Quan Iy théng tin kiém tra nha kho

Quan 1y cac thong tin kiém tra nha kho
[2]: Ngay, thang, ndm, ho tén, cép bac, chirc
vu nguoi kiém tra, noi dung kiém tra, nhan
xét danh gia sau kiém tra, bién phap khic
phuc va thoi gian phai hoan thanh.

Khi kiém tra nha kho ngudi c6 thim
quyén kiém tra phai dang ky va nhan xeét két
qua klem tra, yéu cau khac phuc cac noi
dung ton tai, thiéu sot vao sb.

Céan cir vao thong tin nhan xét da cép
nhat, chi nhiém kho, doi truong bao quan va
thit kho phai t6 chirc thyc hién dung yéu cau
va bao dam chit luong.

2.2.4. Quan ly thong tin ra vao nha kho

Quan ly thong tin nguoi ra vao nha kho
[2]: Ngay, thang, ndm, ho tén ngudi va don
vi ra vao nha kho, 1y do ra vao nha kho, nhan
xét chdp hanh quy dinh nha kho...

Hing ngay thu kho diang ky vao s6 nhiing
nguoi lam viée, kiém tra tai nha kho ké ca
thu kho.

Can ctr nhitng thong tin da cdp nhat, thu
kho bao cédo ddi truong bao quan va chu
nhiém kho kip thoi nhdm giup cho cho viée
quan 1y, diéu hanh nhan luc & kho tét nhét,
dong thoi dé truy ciu trach nhiém khi can
thiét.

2.2.4. Quan ly thong tin ban giao nha kho

Quan ly cac thong tin ban giao nha kho

hang ngay gitta bdo v¢ va thu kho [2]: gio,
ngay, thang, ndm, ndi dung ban giao va tinh
trang ban giao...

Trudc gio 1am viéc budi sang thu kho
nhén ban giao kho v6i nhan vién bao vé, hét
gid 1am viéc budi chiéu thu kho ban giao kho
cho nhan vién bao v¢ phai dang ky va ky ban
giao vao so.

Qua ban giao, phat hién nhimg thay do6i
bat thuong dé kip thoi co phuong an giai
quyét nham ngan ngira, han ché méat mat va
bao ddm an toan nha kho.

2.2.5. Quan ly thong tin dung cu nha kho

Quan ly thong tin cac dung cu trong nha
kho [2]: Ngay, thang, nam dugc trang bi, tén
phuong tién, dung cu, don vi tinh, hién cé.

Can cu thyc trang phuong tién dung cu
lam viéc, phuong tién dung cu phong chéng
chay trang bi cho nha kho, tha kho kip thoi
cap nhat thong tin dé theo ddi, quan 1y khi c6
thay d01 s0 luong, chat luong va tai thoi
diém tong kiém ké hang nam. ’

2.2.6. Quan 1y théng tin nhiét dg-dd am

Quan 1y thong tin nhiét d6, d6 4m nha kho
[2]: Ngay, thang, nam, thoi diém do, ‘nhiét do
moi truong, d6 am tuong ddi, dd 4m tuy¢t
d6i, nhiét do diém swong, tinh hinh thoi tiét,
bién phap bao quan...

Hang ngay lam viéc thi kho quan sat tinh
hinh thoi tiét va dung thiét bi do nhiét do, do
am, tinh toan cac thong sb dé ding ky vao sb
va xac dinh thoi co thong gid cho nha kho.

Thu kho cap nhat, theo doi tinh hinh thoi
tiét khi hau trong ngay, trén co s¢ dé xac
dinh phuong phap bao quan hang hoa trong
kho. Pong thoi qua cong tac cap nhat théng
tin hang ngdy xac dinh duogc quy luat dién
bién thoi tiét, khi hau trong nam, lam co s&
dé dé ra nhimg bién phap bio quan hang hoa
hiéu qua nhat.

2.3. Qudn Iy phiéu, lénh
2.3.1. Quan ly thong tin lénh nhdp kho

Quan ly céac thong tin 1énh nhap kho [2]:
tén dan duoc, don vi tinh, phai nhap (phan
cap, sb luong), thyc nhép (phén cap, sb
lwong), don vi xuat, don vi nhap, don vi vin
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chuyén, phuong tién véan chuyén, gia tri dén
ngay...
2.3.2. Quan Iy thong tin lénh xudt kho

Quan 1y cac thong tin bao gdm [2]: tén
dan dugc, don vi tinh, phai xuét (phan cap,
s6 luong), thuc xuat (phan cap, sb luong),
don vi nhap, don vi xuét, don vi van chuyén,
phuong tién van chuyén, gia trj dén ngay...
2.3.3. Quan ly thong tin phléu xép xe dan duwoc

Cac thong tin bao gom [2]: Ho tén lai xe,
so xe, thudc don vi, tén dan duoc, tong s6 10,
s6 kién xép trén xe...

2.4. Quan Iy so do
2.4.1. Quan Iy théng tin so do sdp xép

Quan ly thong tin so dd sip xép dan duogc
[2-3]: dién tich str dung, dién tich sip xép,
dién tich di xép, dién tich con lai, nha kho,
kho, ho tén thu kho, tinh dén ngay-thang-
nam, tong khdi luong, so loai dan, tong sb 16;
cac thong tin so dd: sb hom dan duoc xep
trong chéng hom, khéi dan, tén loai dan
duoc, tén 16 dan duoc, sé hom cia mot 16,
cép chét luong 16 dan dugc; thong tin vé sb
lugng, khdi lugng, cép chét luong: tén dan
duoc, don vi tinh, sb luong, khdi luong, )
16, phén cép.

2.4.2. Qudn Iy thong tin thé khoi

Quan ly cac thong tin [3]: thong tin chung
vé khdi dan: kho, nha kho s0, s0 loai dan x¢&p
trong khdi, sé 16 dan duoc xép trong khbi;
thong tin vé loai dan xép trong khbi: sb thir
tu dang ky, tén dan dugc, don vi tinh, $6
luong, sb 16, ngay-thang-nim dang ky, 16-
nam-xuong két hop, cip chét lugng, ting,
giam, hién co, thoi gian dao xép, thoi gian
KTKT, thoi gian bdo dudng, thoi gian bao
dudng, muc stra chira nho, vura, 1om.

Can ct vao thuc té sép xép dan duoc
trong khdi hang, thu kho dang ky cac tén dan
dugc vao thé khéi, mbi tén dan dugc xép
trong khéi 1ap mot thé theo thir tw danh muc
dan duoc.

Gitp chi huy cac cip, can bd, nhan vién
chuyén mén k¥ thuat kiém tra nhanh chong
xac dinh duge s6 loai dan duoc, téng s6 10,

tén dan,duzqc, cac 153 cu thé cua tl‘Ir~1g tér} dar}
dugc x€p trong khoi; qua trinh dién bién s6
luong, két qua bao dam ky thuat, ket qua
kiém dinh cta timg 16 theo timg cdp chat
luong.

2.4.3. Quan ly thong tin the l6

bay la th¢ dang ky 16 dan duoc, bao gdm
cac thong tin [2]: Pon vi, nha kho s0, t’én dan
duogc, ky hiéu, 16-nérp—xu6ng §én xuat, quy
cach bao goi, cach dong bo, so luong trong
mét hom, ngay-thang-nam dang ky, s6 1¢nh,
ngay-thang-nam, noi chuyen dén, noi chuyén
di, s6 luong xuat, nhap, sd  luong hién co, thu
kl}o ky nban, cac thong ) boqphan dan, cac
ket qua kiém dinh, cac két qua kiém tra k¥ thuat.

So dd phan cdp chirc nang thé hién &
Hinh 1. So d6 luong dit liéu thé hién ¢ Hinh 2.
3. Thiét ké cac module chwong trinh
3.1. Module H¢ thong

Module Hé théng gdm céc chirc ning:

- Kiém tra két ndi dén ’Seryer,, CSDL
théng bép khi qhu’o’ng trinh mat két noi, hodc
c6 két ndi lai dén Server theo thoi gian thyec.

- Ghi dur ligu thoi gian ngudi dung dang
nhép, dang xuat.

- Kiém tra dit liéu béo cdo, tao cac thong
bao lién quan sau khi nguoi dung dang nhap.

- Tién hanh sao luu dir liéu dinh ky (Hinh
3).

3.2. Module Quan ly nguwoi dung

Module Quan 1y nguoi dung gém cac
churc nang:

- Tao nguoi dung mai (Hinh 4).

- Chinh stra thong tin nguoi dung.

- Phan chtrc nang vai trod cho nguoi dung.

_ - Ma hoa mat khau dang nhap nguoi ding
bang thuat toan ma hoa Berypt.
3.3. Module Qudan ly nha kho

Module Quan 1y nha kho gém cac chirc
ndng: Quan ly cac thong tin lién quan dén tén
nha kho, kich thudc nha kho, thu kho, nguoi
quan ly (Hinh 5).
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Quan Iy nha kho dan dwoc Luc quén cap chién hroc

Quan Iy dang
phian mém

Quan 1y
ngwdi ding

Quan Iy
nha kho

Sao luu phuc
héi dir lidu

Quan ly ] Quan Iy | Quan 1y
[ 56 sach phiéu 1énh phiéu 1énh
Théng ké || Lénh || S d(f)
| dan dwoc nhép kho sAp XEp
| Nhatbién | Lénn | The khéi
xuat nhap xuat kho
| Kiém tra Phiéu L The 16
nha kho T xép xe
] Ra vao
nha kho
| | Bangiao
nha kho
] Dung cu
nha kho
| | Nnhietdo
-dé am

Hinh 1. So' @ phan cip chitc niing

Thu kho

Hinh 2. So' d6 ludng dir li¢u
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SAO LUU DIF LIEU PHUC HOI DU LIEU

Chon Dt Liéu Sao Luu

D{r ligu nha kho

Sao lvutodn bd dir liéu nha kho
D liéu sao luu bao gém dii liéu s& s&ch, ngudi ding, phigu lénh, thé kho...

D lidu 56 séch

S8 théng ké dan duoc theo 16
$6 nhat bién xuat nhap

S8 kiém tra nha kho

Hinh 3. Sao luu dir liéu

Thém Nguai Ding X

Tai khoan déng nhép:

o~ Tendangnhip—————————————, Mét khau déng nhap
[ Hue ) (123456{ 0]

Théng tin ngudi ding
Hevatén Gidi tinh
CHé Thj Hué ) (Nﬁ' -
Cip bic, chilc w Vai trd
Cﬂa\ iy, Thi kho ) CThﬂ kho )

Trang théi ti khodn
(Hoat ddng hd )

XO0A NGUQI DUNG

XOA DU LIEU DA NHAP  CAP NHAT

Hinh 4. Tao ngudi dung

Thém Nha Kho X

Thang tin nha kho

_~—Nha kho 58 —_— Kho
) ( kasz )

[

\\ N11

Kich thudc nha kho

f,r'Eh\Eu d&i nha kho — Chigu rong nhé kho
| 363 (9 |

_~—Chigucao nha khg ——————————

[ 4

\ /

Ngudi quan Iy
/~Thikia
( HaThiHug v

XOA NHA KHO XOA DU LIEU DA NHAP ~ CAP NHAT

Hinh 5. Quan ly nha kho

3.4. Module Quan ly dii liéu nha kho

Module Quan 1y dir liéu nha kho gdm céc
churc nang:

- Quan ly dan dugc: quan 1y cac thong tin
lién quan dén tén cua dan duoc, kich thude
hom dan, chiéu cao an toan cua hom dan,
khdi luong hom dan, s6 vién, than, qua trong
mot hom, dinh muc sap xép (Hinh 6).

- Quan 1y 16 dan dwoc: gdm céc thong tin
16 nam xudng, cap chat luong cua 16.

- Cap nhat thong tin 16 dan dugc gém cac
thong tin vé két qua kiém dinh, két qua kiém
tra ky thuat.

THEM DAN
Tén Dan
(Cé Kigu Tic Dung Nutc san xuat
Dan762 2 SYMBOL { PST { LiénXo
Binh mife sép ép
080101 ‘ {3
Théng Tin Hom Dan
(- Chiéu dii Chiéu réng Chitu ca Khdi lwgng
079 m {0,57 m { 017 m {60 kg/hom
 SAvin dan, thén, qua.. Donvitinh Lugng TNT SAmuké Canantodn
5 %\én v %053 kg h . {a m

S0y kg xEpmit
chong dan

THEM DAN VAO DANH SACH

Hinh 6. Quan ly dan dwoc

- Quan 1y thong tin nhép, xuat kho: gom
cac thong tin vé sd phiéu 1énh nhap xuat,
ngay thang ky 1énh, 1y do nhap, xuit dan
duoc, ngay thang thuc hién viéc luu kho cua
phiéu nhap xuét. ..

- Quan ly thong tin ra vao nha kho.

- Quan ly thong tin nhiét do, d6 4m nha
kho.

- Quan ly thong tin ban giao nha kho gitra
thua kho va bao vé

- Quan ly thong tin kiém tra nha kho

- Quan ly thong tin phuong tién, dung cu
nha kho.
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3.5. Module Iru kho, tinh todn so dé sap xép

X ) Miu sb: 02/18/QK
PHE DUYET . R . . Kh gidy: 42 x29.7
Nedy  thang  nam PHAN 1: SO PO SAP XEP Diing ky bio mit sé:

THU TRUONG BON V1 Ngiy

thing

Dign tich sir dyng: 3267 m? Nhi kho sé:  N11 Khe K2 Téng khii lwgng: 4023 Tin

Dign tich siip xép: m? Ho vi tén thii kho

So loai dan: oai

Dign tich da xép Téng sb 1: 1

Di¢n tich con lai: Dan khing hom

T i T T

+ +
Litn X8 762 42-PST Lt X8 | |
Ent- -1 L4: 4-1989 11
: ¢ SL: 48 % 15 o T0H (chp 2)

EE&
k1
1o
ié

EH

76:2-42-[PST Lied %6 Liga X0 -in Y5 76,2-42-{PSE [ Litn X3
L4:2-1987- E:z-g-u Ez- -1 L4:3-1989 11
S1.: 48 15 = 7200 : pip 2 2 I SL2 48 % 15 = 720N (el 2).

Hinh 7. So' d6 sip xép dan dwoc kh A;
~Can ctr thong tin nhép, xuat kho, chuong trinh s& tién hanh luu kho va tinh toan so d6 sap
x€p dan dugc can cir theo nguyén tac sap xép dan dugc trong nha kho ctia Cuc quan khi.
So d6 sap xép theo mau: 01/18/QK, 02/18/QK (Hinh 7).
Thé khoi dan duoc duoc cap nhat, ) luong cua tung 16 dan dugc dua vao két qua so dd

sap xép dan dugc theo mau sé 01/18/QK-DD (Hinh 8).
THE KHOI BAN DUOC EE

Miu s6: 01/18/QK-PD

Ngay..oooemn thing. ........ nim........ Khé gidy: 29,7 x 21
THE KHOI PAN DUQC
Kho: K2 Nha kho sé: NIl Khdi sé: 8 Sé loai dan dwyc xép trong khéi: 1 loai
Khéi hrong: 216 tin Téng sé 16: 1 15
Sé thi twr ding ky: Tén dan dwec: Pan 76,2 - 42 - PST - Lién X& Pon vi tinh: Vién
Sé hromg: 3600 Khéi hrong: 216 tin S618: 1 16
KET QUA DAM BAO KY THUAT Két qui kiém dinh
Ngay, | La, cip
t:::fe x“'mg chit | Ting | Giim |Hitnes| Thai | Thei Bio duéng SC nhd, viea, I6m Thubc phéng Thubc den Bd lika Ngdi nb Ghi chd
dang k¥ | kit hop| "O"F plan dao) gham |1 Meede| Thei | . That | Thai | That Teei | | Thel
xép | KTKT g D jan |30 lome|gian Liy K&t luan| mian 1éy |Két uan| glen Wy |Két ludn gian 1oy K&t luan| gian 1oy |Két lun
€ e min miu miu miu min
10/04/20: 5 N 119159 3600 3600

Hinh 8. Thé khéi dan duoc
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Thé 16 ding ky 16 dan dugc theo miu sb: 02/18/QK-PD (Hinh 9).

THE DANG KY LO BAN DUCC & IN X

Pon vi: Kho K2 TH E BAN G KY L6 Miu sé: 02/18/QK-DD

Nha kho sé: N11 Khd gidy: 29.7 x 21
Khdisd [78] DAN D U’Q!C Piang ky bio mit sé

Ngay.  thing _ nam

Tén dan droc: ... Dan 76.2 - 42 - PST - Lién X&.

Ky hidu | 080101 L&, nam. xudmg két hop (san xuat)-.5 - 1989 - 11

Quy cich bao géi:. Dan bao goi trong hém gd

Céch déng bo. D ldp.ngai ... S& lwong rong 1 hom:. 5. BDonvi tinh: Vién
NGAY. ] NOT SO LUGNG THU KHO
c NGAY, | CHUYEN KY NHAN
THANG, o ,
NAM SO LENH | THANG, PEN HIEN CO IpOI CHIEU
e NAM CHUYEN NHAP XUAT (GHI RO
PANG KY Br + CAP1 CAP2 CAP3 CAP4 CAPS | goTEN)
Chuyén nir
10/04/2022 | 203NBD/22 | 22/04/2022 | Tram sira 8550 8550 8550 Ngé T Anh
chita

Hinh 9. Thé dang ky 16 dan dwoc
3.6. Module bao cao
Béq céo sd lugng, khéi luong danNdu:qc trong nha kho theo thoi ting thoi diém, xuét bao
cdo thong ké dan dugc theo 16 theo mau s6: 04/18/QK-DBD (Hinh 10).
SO THONG KE DAN DAN 76,2 - 42 - PST - LIEN X0 m X

Tén Dan Duge: Ban 76.2 - 42 - PST - Lién Xo

K hiéu: 030101 Don vi tinh: Vien Phin cip: 2
NGAY, THEO LENH s0 LUONG HIEN €O TINH TRANG HOM HQP Lo, 6 BE § CAC NHA KHO (HOAC KHOI DAN)
THANG - LY DO, - - : T NAM, |LUONG T N
NAM NGAY, | XUAT A XUGNG| €O
ix . s0 KHOIL - KHONG | KHOI | KHOI | KHOI | KHOI | KHOI | KHOI | KHOI | KHOI
DANG [SOLENH THANG,| NHAP | NHAP | XUAT Luove | LroNe TOT | HONG HOM KET |TRONG 1 y 3 R i s . s
KY NAM 4 > . HOQP Lo = ®
Chip s 5-1989 -
[22/042022003NBD 2R 0042028 7 S | 33325 33 33323 | 33323 8350 4930 3600
io dudng 11
1705 2023303 XBD 210,05 200 240 500 | 33025 | 33025 | 33025 $o1989 gsso 3600 | 4950
diing 11
31989 N
" 3600 3600
2- -
1198941 oo 4950
11
2-1087- .
1 875 3600 4275
2-1987- —2ms a 4775
1 373 3100 4273

Hinh 10. Trang ndi dung
B4o céo nhat bién xuit nhép, tinh ) lugng khdi luong & tung thoi diém theo mau sd:
09/18/QK (Hinh 11).

SO NHAT BIEN XUAT NHAP (& o |
Trang sé:.ooeeeeeeeee.
SO LENH, |NGAYTHUC| DONVI PON VI TEN VAT PON VI THEO LENH THUC HIEN GHI CHE
NGAYLENH| HIEN XUAT NHAP PHAM TINH | i~ c4p | 6 LUONG | PHAN CAP | 56 LUONG
S6 203NBD/22
) : [Dan 76,2 - 42 - .
ngay 22/04/2022 | Tram sia chia N11 Vien 2 33525 2 33525
S [PST - Lién X6
10/04/2022
S& 303XBD/22) ]
) i Tram bao  [Pan 76.2 - 42 - ) )
ngay 17:05/2022 NI Vien 2 500 2 500

e duéng [PST - Lién Xo&
10/05/2022

Hinh 11. Trang ndi dung

101



NGHIEN CUU TRAO POI

Béo cdo so thong tin dang ky thong tin ngudi ra, vao nha kho theo mau sé 05/18/QK (Hinh
12).

SO DANG KY RA VAO NHA KHO e
Trang sé:.....oweeeen....
. T T TU.. GIO.... YET CHAP HANH OT"
L P HO TEN, PON VINGUOIRA - e INHAN XET CHAP HANH QUY
NGAY THANG NAM 10 NHA LY DO RAVAO NHA KHO NH NH
VAO NHA KHO PEN.. GIO.... PINH NHA KHO
02/05/2022 Mai Xuan Do Tham quan nha kho Tie 10 gi& 107 Dén 10 gier 21 Chap hanh tét quy dinh

Hinh 12. Trang ndi dung
Bio cdo sb thong tin nhiét do, do 4m nha kho theo mau so: 08/ 18/QK (Hinh 13).

SO THEO DOI NHIET D0, PO AM NHA KHO m x

\ . R o v O FON i TON i TV 3 3 FONG (!
NGAY/ THANG/ | THOTBIEM po | NHIET BO MOI TRUGNG (°C) PO AM TUONG POI (%) PO AM TUYET BOI (GAY) NHIET PO BIEM SUONG (°C)

NAM (-GIO..PHUT) | 1ROoNG NHA | NGOAITROT | TRONG NHA | NGOAITRGI | TRONG NHA | NGOAITROI | TRONG NHA | NGOAITROT

12/10/2021 08:01 31 33 70 67 2244 2383 25 25

Hinh 13. Trang ndi dung
Béo céo sO thong tin ban giao nha kho gitra thi kho va bao vé theo miu sb: 06/18/QK
(Hinh 14).

S6 BAN GIAO NHA KHO m X

NOI DUNG BAN GIAO GIJA THU KHO VA BAO VE

Trang sé: ....1....

KY NHAN
N N . " NOI DUNG BAN GIAO VA TINH (GHIRO HO VA TEN)
INGAY/ NG/ N 0 : 0 VA TE?
STT GIO/ NGAY/ THANG/ NAM TRANG KHI BAN GIAD — —
NGUOIGIAO NGUOI NHAN
10/08/2021 - NP cic cifa con di nguyén ven khoa
1 chét civa théng gio chic chin, Dic Pec Nguyén Thi Toyét Nguyén Vin Diing
07:00 day di. - Ban giao NVBVTT diy di

Hinh 14. Trang ndi dung
B4o céo sb thong tin phuong tién, dung cu nha kho theo mau sé: 07/18/QK (Hinh 15).

PHAN MOT: PHUONG TIEN, DUNG CU NHA KHO

Trang 562 .....ooceue..
A\'GAJY, THANGNAM | TEN PHUONG TIEN VT HIEN €O CHI CHE
BUGC TRANG B] DUNG CU TONG SO T6T HONG
12/10/2021 DUNG CU BAO QUAN

Ban lam vigc cai 1 1

Ghé xuan hoa cai 1 1

Til §& dung cu bio quin Ccal 1 1

Binh xit méi Cai 1 1

Khoa nha kho cai 2 2

Am nhigt ké cai 1 1

Hinh 15. Trang ndi dung
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B4o c4o s6 kiém tra nha kho theo miu sé: 04/18/QK (Hinh 16).
SO KIEM TRA NHA KHO

HO TEN, CAP BAC, CHU'C

NHAN XET, PANH GIA SAU

BIEN PHAP KHAC PHUC VA

quy dinh

NGAY/ THANG/ NAM o A NOI DUNG KIEM TRA A THOI GIAN PHATHOAN | NGU'OI KIEM TRAKY TEN
VU NGUOI KIEM TRA KIEM TRA o
THANH
e _ . [Nha kho sach s sap xép ding R s i
02/08/2021 NguyenVin A, 4/, CNK  [Kiém tra nha kho [Cing co ho so' quan Iy

10/11/2021

Neuvén Van B, 3/, PCNK

Kiém tra sip xép

Chap hanh tét

Hoan thién so 38

Hinh 16. Trang ndi dung
dang truy cap str dung va don gian hoa cac

4. Thiét ké giao dién phan mém .
tac vu cho nguoi str dung.

- O -

Giao dién phin mém dd dwoc phat trién
theo cac layout dé dang tuy bién phu hop voi

S8 sach

) Fe Fy A \ A A , <AL 1e ,

TengKSOM  NhSERXUR  Kiem TraMhdKho  RaVioNna khe nhiéu trinh duyét trén cac thiét bi khac nhau.
= % o 5. Két luan
7 Bai bao da nghién ctru xay dung duoc
Phi&u Lénh A A 5 ’, \ A r
phan mém quan ly nha kho dugc luc quén co
R L VU kha nang sau:

- - Phan mém nay c6 gia tri thyc tién rat
[ > > cao giup giam dang ké ap luc cong viéc dén

So Db Sép X&p Thé Khi Thé Lo

v6i thi kho, dong thoi nang cao hidu qua va
d6 chinh xac ddi voi cong tac quan ly dan
dugc ¢ nha kho.

- Thyc hién s6 hoa dit liéu cho 01 kiéu
nha kho 11 gian 3 cua.

Hinh 17. Giao di¢n phan mém

Thiét ké giao dién phan mém (Hinh 17)
sir dung cac biéu twong nham than thién, dé
Tai liéu tham khao
[1]. Kyle Simpson, “You don’t know js”, Nha xuat ban O’reilly, nam 2015.
[2]. Cuc Quan khi, “Hudng dén sir dung méu biéu quan ly dan duoc Luc quan”, Téng cuc Ky thuat, ndm 2019.
[3]. Téng cuc k¥ thudt, “Huong dén thuc hién quy dinh vé kho dan duwoc Luc quan OPNDVN”, Ha Noi, ndim
2014.

RESEARCH THE CONSTRUCTION OF ARMY AMMUNITION STORAGE
MANAGEMENT SOFTWARE

Abstract: The Army ammunition storage management professional process is applied to the process of
exporting and importing ammunition into the storage, the process of managing and arranging the ammunition
types and lots of ammunition in the storage. The main job of the Army ammunition storage keeper is to import
and export the ammunition, distribute the location of all types and lots of ammunition in the storage, and manage
information about the ammunition in the storage. In addition, the storekeeper must also manage information
about people entering and leaving the storage, storage inspection, handing over the storage (Storekeeper-
Security), storage facilities, tools for fire prevention, temperature, and humidity. Army ammunition storage
management software is built by using Javascript software. This software helps users draw a arrangement
diagram, update export and import ammunition, access time for technical assurance work, etc. conveniently,
quickly, and accurately.

Keywords: Arrangement diagram, ammunition lot, management software.
*Tac gia lién hé: Mai Xuan Do (dosqktqs@gmail.com)
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UNG DUNG CAU PO DAN GIAN VIET NAM VAO VIEC DAY CHINH TA
VA TU DA NGHIA TIENG VIET CHO HQC VIEN CAMPUCHIA
O TRUONG ST QUAN KY THUAT QUAN SU

ThS Vii Thi Minh Trang"
!Khoa Khoa hoc co ban/Truwong St quan KTQS

Tém tit: Bai viét nay gioi thiéu khai quat mot s van dé vé viéc phan biét mot s6 16i chinh ta va tir da nghia cho
hoc vién quéc té dang hoc tiéng Viét. Pham vi gi6i han ciia bai viét xoay quanh viée img dung cac kiéu cau dd, 10i giai
d6 6 sach gido khoa giang day cho hoc sinh bac tiéu hoc dé hoc vién qudc té phan biét 16i chinh ta va hiéu nghia ham an
hodc twong minh, tir da nghia. Két hop vai Iy thuyét tlép xtc ngdn ngir (TXNN) giita tiéng ban dia v6i nhiing ngon ngit
khac can khu vyc cu trd, da tr¢ thanh mot “kénh” truyen thong phi phuong tién giap cho ngudi day va hoc ngdn ngir
thir hai thuén tién hon. Mt khac bai viét cling nhan manh cing mot khong gian sinh ton, can vi tri dia Ii luu trd, cac
cong dong nguoi nodi nhing thir tiéng khac nhau, ¢6 nhiéu co hdi tiép xtc nhau va hoc tap van héa. Nén ching chiing ta
tiép nhan nhimng tinh hoa vin héa, van hoc dé img dung vao hoc tap va giang day hiéu qua hon.

Tir khoa: cau do bac tiéu hoc, tiép nhan, tiép xtic ngon ngir, tir da nghia, moi truong sdng

1. bat van dé

Vin hoéa va van hoc 13 mén hoc cung cép
cac kién thic vé cude séng, la noi trang bi
nhimng ki nang trong doi song. Dya trén nhiing
kién thirc vé tiép xuc ngon ngir, ching toi tap
trung nghién ctru mdt trong sO nhiing loai
hinh dién dat trong vin hoc dan gian dé ung
dung vao vi€c giang day tiéng Viét cho hoc
vién quéc té. Loai hinh ma ngudi viét bai tap
trung nghién ctru theo linh vuc img dung do
la: Ung dung céu d6 dé giai nghia cia tur va
phan biét mot sd diém chinh ta trong tleng
Viét cho nguoi Khmer. Chiing t6i s& cu thé
hoa giai nghia hodc phan biét 16i chinh ti va
tr da nghia hay sy phat trién nghia cua tur O
mot sb cdu db bang tiép bién van hoa-tiép xtc
ngon nglt (TXNN). Viéc lam nay giup cho
viéc gido duc ngdn ngi, truyén dat cai hay, cai
dep cua ngon nglr Viét cho hoc vién quan sy
& cac nudc lang giéng sé thuan loi hon.

2. Noi dung

2.1. M{jt 56 khdi ni¢m cé lién quan

2.1.1. Cau do

Cau dd chiém mot vi tri quan trong di vao tu
duy tinh than ctia moi lira tudi. Vi véy, chung
t61 gio1 han pham vi nghién ctru cua minh qua
tim hiéu viéc day va hoc céu d6 trong sach
gido khoa (SGK) bac tiéu hoc dé ung dung
day chinh ta va hiéu nghia cia tir da nghia, tir
chuyén nghia cho hoc vién quc té dang hoc

tiéng Viét tai truong.

Khai niém vé cau d6 va cau d6 trong dan theo
Nguyén Vin Trung “Céu d6 1 ciu vin van mo
ta nguoi, vat, hién tuong mot cach 14t 1é0, x4c
thuc, gan gili voi nguoi doc nham phat trién
tu duy cua tré”. [9]

Aristot da dinh nghia “Cdu dé la mét kiéu dan
dy hay” va coi cai hay dic biét cua cau db &
chd “trong khi noi vé cai ton tai thuc té, ciu
d6 dong thoikét hop véi ca cai hoan toan
khong thé co dugc”. Theo tac gia Vil Ngoc
Phan “Cdu dé la mét loai hinh séng tac phan
anh cac sw vat, hién twong cua thé gioi khach
quan theo 16i néi léch (n61 mot dﬁng hiéu mot
néo)”, “Cdu dé la mét thé loai van hoc déan
gian, gém hai bo phan, bo phan loi dé va bé
phdn 16i gidi (vdt do); loi dé bang vin van,
nham miéu ta vat dé mét cach xdc thue, hop
[é nhung dwoc mé ta mot cach la hoa sw vat
hién twong dé nguoi nghe, nguoi tim hiéu khé
doan nhan dién; loi giai néu tén vat do la
nhitng sw vét, hién twong phé bién, gan giii
ma ai ciing biét”. [1]

Theo tir dién tleng Viét, NXB ba Nang,
Trung tam tir dién hoc: “cau d6 1a cdu van van
mo td nguoi, vat, hién tugong mdt cach “lac
1€0” hodc trinh bay sy vat, sy viéc mot cach
n6i vong, néi Gp mé. Muc dich dung dé kich
thich tri tué bﬁng mot cach nhin m&i mé va dé
d6 nhau”.[11]
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Theo gido trinh Van hoc dan gian Khmer Nam bg
HEFRAGUSCURA2MMEY xuit ban nim
2011. “Cau d6” trong tiéng Khmer goi 1a “péc
bon dau ” SMAJULAMT ciing nhu tuc ngit, no
an chira gia tri kién thirc dan gian mot cach
sdu sic” [2]

DPéi tuong cua cau dd, n6 thé hién dic
diém bén ngoai clia cac hién twong ciing nhu
cac vat dung ma ching ta thuong gap trong
cude song hang ngay, song, no gin giii voi
chung ta theo chiéu dai lich st nhu: cai cay,
cudc, cdi xay, con éch, con trau, con bo, cdy cdi,
mua gio, mat trang, mat troi...cai quat, banh
xe...Trong tat ca nhiing su vat hién tugng tao
nén thé gidi vat d6 va 101 giai d d6 co su giao
thoa, tiép xtic trén nhiéu binh dién.

Vi vay, khi giang day phén tich tim ra mau
chét cta cau dd, chung toi dd dwa trén nhirng
thanh tyu cta ngdn ngit hoc tmg dung dé van
dung day chinh ta va tir da nghia cho hoc vién
Campuchia. Viéc nghién clru cua chung toi sé
¢6 ich cho viéc bd sung vao viéc giai thich
nghia tir trong tur dién va gop phan giang day
tiéng Viét qua cAu d6 cho hoc vién Khmer
hiéu qua hon.

2.1.2. Chinh ta

Chinh ta “la cdch viét chit duoc coi la
chudn”’. Hay néi cach khac, chinh ta la hé thong
cdc quy dinh vé viéc viét chir ciia mot thir tiéng,
diroe xem la chudn mue. Mbi thit tiéng c6 nhitng
quy dinh riéng vé chinh ta.”[4]

Noi dung vé chinh ta ma bai viét dé cap
dén cu thé 1a cach phan biét mot s6 tir co nhiéu
dang phat am khac nhau va cach khic phuc 16
chinh ta.

2.1.3. Tir da nghia

Khai niém vé tir da nghia dugc néu cu thé
theo Poan Thi Tam nhu sau: “Tu da nghia 1a
nhimg tir 6 mot s6 nghia biéu thi nhitng dic
diém, nhting thudce tinh khac nhau ciia mot dbi
tuong, hoac biéu thi nhirng ddi tuong khac
nhau cua thyc tai.”[4]

Chung ta thdy cic nghia cta tir da nghia
duoc xdy dung va to chirc theo nhimg cach

thire, trat tw nhét dinh. Nghia ¢6 trude dugc
goi la nghia goc nghia dya trén co s nghia
gdc va dugc dién dat bing mot cach nhin mai
mé duoc goi la nghia phai sinh. Xét & goc do
tor vung, dac biét 1a tir da nghia, tir c6 nghia
chuyén trong tiéng Viét da tao nén kho tir
vung dd so, du yéu td dé dién dat cai hay, cai
dep mo1 mé va chinh xéc. Noi khac di, tu
vung tiéng Viét dién dat hét moi gdc canh cua
va ciing dé 1am phong phu cua cudc song, 1am
giau von tir vung dan tc. Ciing tur do, viéc st
dung ding tir da nghia 1a mot thu thach kha
kho dbi véi nguoi nude ngoai hoc tiéng Viét.
2.2. Vi nét vé hoc vién ngwoi Campuchia

Day 1a nhiing hoc vién & nude lang giéng
dén Viét Nam dé hoc tiéng Viét hoac dé hop
tac giao Iuu van hoa va chuyén giao nhimg
kién thtic vé k¥ thuat quan su...Trong qua
trinh tiép xtc 1am viéc, hoc tap va nghién ctru
d6, ho c6 nhu céu st dung tiéng Viét mot cach
tu nhién. Vi vay viéc biét thém tiéng Viét la
nhu cau can thiét. Nhu chung ta biét, tiéng
Viét khong kho viét nhung khé phat am va
kho viét chinh ta. Hoc vién ngudi Campuchia
thudng sai 16i chinh ta trong str dung c/t ; c/k
; s/x, k/kh; g/gi va phan biét u véi u6 va su
dung chua dung thanh di€u...Hai ky nang nay
dbi v6i hoc vién nguoi nudce ngoai can luyén
tap va ding nhiéu ngit cam dé phan biét. Tir
dac diém vé doi tuong nguoi hoc nay, bai viét
dua ra nhimg cau d6 co cac vat d6 lién quan
dén chir cai, thanh diéu ma hoc vién thuong
sit dung chua dung dé hoc vién Campuchia
khic phuc 15i chinh ta va 16i st dung nhing
tur da nghia.

2.3. Vin dung cdu dé tiéng Viét vao day hoc
chinh ta cho hoc vién ngwoi Campuchia

Mot didu dic biét 1a do vi tri dia li va dic
thu ngdén ngtr nén Vi¢t Nam tr¢ thanh moéi
truong tiép xtic da van hoa, 1a diém hoi tu ctia
tiép xtac ngdn ngir (TXNN) [3].

Trong qué dé 1am duoc diéu nay, gido vién
giang day da img dung ciu d6 ¢ bac tiéu hoc
ctia hoc sinh Viét Nam dé ting thém htng tht
cho hoc vién nguoi Khmer, ngudi Campuchia

105



NGHIEN CUU TRAO POI

hoc tiéng Viét.

Cau dd duoc day ¢ bac hoc nay chu yéu la
nhdm nhé cac van va am tiét dé 1an dé tao
thanh tir, chit 1am nén chat liéu trong cau db.
Cau d6 dugc gidi & goc do dién van hodc Am
tiét vao chd tréng dé chi cho hoc sinh tiéu hoc
dién 4m va nhitng van d& 13n dé hoc sinh tiéu
hoc viét ding chinh ta, luyén tap tur va viét
cau. Khai quat co6 cac dang giai d6 dé rén
luyén k¥ nang thuc hanh tiéng Viét cho hoc
sinh tiéu hoc va tmg dung vao viéc giang day
tiéng nhu sau:

2.3.1. Dang cdu dé vé do vat muc dich dé xac
dinh chinh ta.
a) Loi sit dung chit c/k dwoc khdc phuc qua
cdu do yéu cau dién c hay k
Vidu: (1)
“Ciing goi la.....anh nhw chim
Nhitng ngay ling gio, nam im khoang thuyén”
D6 1a cai gi?)

Vidu: (2)

“Cho con gio long....éo lén.

Pua thuyén roi bén téi mién khoi xa”.

(Db 1a cai gi?) [5]

Nhu véy trong cau db (1) va (2) trén day,
nguol giai a6 phai xac dinh chir “c” hay “k”
dé dién vao chd trong “...anh” dé thanh tr co
nghia méi giai dugce cau d6. Tuong ty nhu
vay, giao vién van dung su lic 1éo trong déc
diém cua cau d6 dé dua ra mot cau d6 theo
huong TXNN gitp hoc vién Campuchia hoac
ngudi Khmer dang hoc tiéng Viét phan biét
k/c nhu sau:

Vidu: (3)

“Tw gi cong voi nguyén dm a tro thanh vat
dung dé dwng nuée” (1a tén thudng goi mot
vat dung dung nudc cia nhan dan viung song
nuéc & Pong bang Séng Ctru Long).

D6 1a cai gi)
Trwe dich:
PRI U AL IS i1 500
AJEI T S0P S @FE D [

Phién am: peaky avei bauk... a ban chea
vottho braebreasa samreab brae dak tuk.

Khi giai dd, ching ta dich nghia cach phat
am cac chir cai nao ghép phu am va nguyén
am thanh vat dung dyng nuéc ma nhan dan
viing séng nudc & Pong bang Song Ciru Long
ding hang ngay? Phy 4m dau cin dién 14 4m
“c” twong Ung voi am “ko” trong tiéng
Khmer. Nhu vay vat db 1a cdi ca dung nudec.
Can dién phy 4m “f&" (ko) thanh chit M(Ka)
1a danh tir, nghia tiéng Viét 1a cai ca dung
nudc, con mot nghia nira thudc néu la dong tur
la chi hoat dong ghi thong tin ngudi goi,
nguoi nhan thu tu.

b) Loi sir dung chir ch/tr dwoc khdc phuc
trong cdu do cé tir/ tiéng mang dam ch hay tr.

Vi du: (4)

“....4n gi 6 tit tdp xa
Goi la.....an dy nhing ma khéng cé chin”
(La chan gi?) [6]
Vi du: (5)
“Minh tron miii nhon
Chdng phdi bo, ....du
Udng nirde ao sdu
Lén cay ruong can”.
(La cai gi?) [7]

Khi doc cau d cc') tir khoa can tim dugc
phat am la “trau, sdu”, nguoi giai d6 da tu duy
vé nhung su vat gan gui co dac diém ° ‘cay
rudéng” (vi con trau c6 nhiéu ¢ nhitng ving dat
1am néng nghiép nhu PBSCL). Mot phan do
tho nhudng va thoi tiét thuan loi cho viéc
trong lta va cac hoat dong gieo trong duoc
phd bién. Tir dic diém vé van hoa lta nudc va
TXNN d6 1am bat ra nhitng goi y vé vat dd co
thé 1a chir “trdu” nhung ciing c6 thé 1a chir
“sau”. Vi vay c6 su giao thoa trong tu duy
gitra “trau” va chir “sau” [8].

Dua vao cach phat am, da $6 nguoi doc sé
nghi vat d6 1a nham tudng vat d6 dé 1a con
trau. Nhung véi tu duy nhin mgt cach mgi mé
vé su vat hién tuong, gido vién s€ giup hoc
vién tim ra nét tuong dong giita hinh anh con
trau va vat do. Tir d6 s& tim ra vat do 1a cdi
but myee. Nhu vay gido vién dong thoi chinh
duoc 15i chinh ta cho hoc vién.
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Li sir dung chir s hay x, phan biét u va uo, k
va kh, g va gi
Vi du: (6)
“Con gi be ti
Cham chi sudt ngay
Bay khdp vuon cdy
Tim hoa gay mdt”.
(D6 1a con gi ?) [5]
Tuong ty nhu vay, ching ta c6 cau dd van
dung TXNN bang tiéng Khmer nhu sau:

Vi du: (7) “omgiign “a” @ “son” Gotivege
fsnapznsSh st ?” (mmiftng?)

Phai dién phu 4m “” thanh chit « Chong »

Phién am: peaky avei bauk... avei now sen
chhngay ka chhmohtha ae ng noh hawtha
avei?” (hawtha cheung avei?) Khi giai cau do,
chiung ta ghép phu 4m “W Chd” thanh chi
“6R3Chong” nghia 14 chan trong tiéng Viét,
thi chan gi ¢ xa d6 1a chan troi.

2.3.2. Dang cdu dé vé dé vt muc dich dé xac
dinh thanh diéu.
¢) Loi stk dung ddu héi hay dau nga

De giai cau db bang cach dlen déu thanh,
cac van dé sai, im nhiing tur an trong cau do.
Muc dich dé hoc vién viét dang chinh ta [2]
hodc dién d4u thanh, cac van dé sai, tim nhitng
tir an trong cau do c6 lién quan vé diu thanh
dat trén chir in dam dau hoi hay dau nga?,
chon tiéng trong ngodc don dién vao chd
tréng, c6 yéu cau giai cau db.

Vi du: (8)
“Minh tron miii nhon khong phdai bo trau
ubng nude ao sdu lén cay ruong can”.
(La cai gi?) [7]

Cau d6 vé cay viét muc duoc mo ta thanh
con vat ¢6 dic diém (minh tron mili nhon),
mot cach nhin sy vat, hién tuong that mdi mé,
tir “Trau” trong vi du (8) duoc st dung bang
mot hinh anh mé ta khac rit gan giii voi cac
ban hoc vién, gilra cum tir con trau cay ruong
va ngoi but viét trén gidy “sau”. Tuong tu nhu
vay, chiing ta c6 cau db van dung TXNN bang

tiéng Khmer nhu sau:
Vi du: (9)
G ESiTN
Eg8igs|rUIm
NS NI
IS]RIFIITIE T Y
(55 2 aniI] ST U IEUT eI S 57 [2]
Phién aAm: moukha sruoch khluon veng

minmen krabei ko phoektuk dangaur laeng
phchuor leu kok.
(ku avei? pheasaea viet hawtha avei?)

Van dung diém twong tw cia ciu dé

tiéng Viét, nguoi gido vién dung db dan gian
dé dién dat vé vat dé cho d& gan véi nguoi
Campuchia, gitip ngudi hoc d& nhé dé phan
biét s/tr va c6 cach dung dung ngén ngir cua
nguoi Viét. The nén, chung ta c6 cau db tiéng
Khmer dé chi vé cay viét nhu sau:
“Than tron mii nhon” HEB{IGES SN
khong phai bo triu B STUS{HOIM “ubng
nuéc ao sdu 1én cay rugng can”
NESmeng  isjuaAnlien/™Y Chi
“Trau” {FO1N, va chit "sdu" &I 13 hai
vt db lac 1éo dé phan biét chinh ta ma hoc
vién Campuchia can phan biét dé luu y khic
phuc 15i sai. Nhu vdy, cau dé nay duoc dién
dat bang hai ngon ngit. Vat d6 da tro nén dé
nhé, dé phan biét chinh ta khi hoc tap.

Vi du: (10)

“Dé nguyén ai ciing ldc 1é
B6 ndng thém scc — ngay hé chéi chang.
(La nhiing chir gi?) [8]
Cau d6 vé ddu thanh, vat d6 can tim la
ddu“ning” va chit “ning”.
Vidu (11)
“Cé sdc — moc ¢ xa gan
C6 huyén — vudt thang do quan cho em”.
(La nhiing chir gi?) [8]

Pay 1a dang ciu d6 can khéc phuc 18i chinh
ta vé ddu thanh. Trén day 1a cau d6 co vat db
1a chit “14” va chit “1a” trong vi du s6 (10). D6
1a tir “Ia”cai ban 1a trong 1a quan 4o. Thanh
“nang” va tir “ning” trong vi du sb (11). twong
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ty nhu vy, chung ta cd cau dd van dung
TXNN bang tiéng Khmer nhu sau:

Vi du: (12)

"GHEROGISHIRN S
WHUNISIGWHIS UG 8HSER?"
Phién am: Chang doeng lich kaet cheung

tbaung saum brosa chaomoyng meul moukh
aun mok? (ku avei? pheasaea viet hawtha
avei?)

Céu nay ciing dya trén nét tuong dong veé
nghia. Nén chung t6i dich dé dit thanh cau d6
dé cho ngudi hoc ngdn ngir & trinh 6 A, B dé
tiép can hon. Nghia 1a “Muon biét dong, tdy,
nam bdc xin anh hdy xem mdt em la biét
ngay”. (D6 1a cai gi) Ung dung nét phan biét
vé chinh ta nay, gido vién nhan xét cach tra
161 va chinh stra cho hoc sinh cach phat am
dung va sai dé tao nén sy nham lan do 13i
phat 4m trong cau d6 ddi véi hoc vién
Campuchia.

2.4. Vin dung ciu do tiéng Vigt vao day hoc
tir da nghia cho hoc vién nguwoi Campuchia.

Vé tir vung, hoc vién Campuchia thuong
st dung chua ding cac chir ng/ngh; 1/n; k/c
Thé nén ngudi giang day di khac phuc 13i sai
vé tir vung bang cach str dung cac dang cau
d6 yéu cau giai d6 tim ra tir khoa dé giai thich
nghia chuyén hay su phat trién nghia cua tir.
Ngoai viéc thong thao chinh ta, cac cau d6 sau
can nguoi gido vién giang day t1eng Viét img
dung cac tro choi lién quan dén giai d6 va
phién chuyén ngén ngir tleng Vié¢t cho hoc
vién 1a nguoi Khmer dé khic sau kién thic
chinh ta va tir vung. Chung ta ciing xem tiép
vi du sau day c6 sy giao thoa trén cach phat
am, diéu chinh phat &m trong qué trinh séng
cong cu, dé viéc hoc tap, lam viéc cua hoc
vién dugc cai thién tich cuc hon.

2.4.1. Khdc phuc 16i vé sir dung tiéng bt dau la
chit “l” hodc “n” va “ng”

Vi du: (12) “Muén tim nam, bdc, tdy, déng

Nhin mdt t6i sé biét ngay huwéng nao”.

(La cai gi?) [8]

Chung t6i da ung dung 1y thuyét tiép xtic

ngon ngit, & pham vi tir da nghia, sy phat trién
nghia cua tir va manh dan dé xuét giai phap
ding TXNN dé thiét ké bai giang, dé k¥ thuat
giang bai sinh dong, tao hirng thu hon cho hoc
vién Campuchia va giam bt do kho. Dac biét,
chung t6i dua vao giang day & mot so tiét
luyén tap k¥ nang, luyén tap ngtr phap trong
bai hoc vé phong cach ngdn ngit nghé thuat dé
hiéu su da nghia ciia tir hodc trong phong cach
ngdn ngir sinh hoat dé hiéu sy phat trién nghia
ctia tir. Mot s6 vi du sau day s& cho chung ta
thiy thong qua viéc tim tleng 6 am, c6 nghia
tuong Gmg de tim ra diém giéng nhau giira
tleng Viét va tiéng Khmer. Dang cau do yéu
cau 10 giai phai c6 tu duy tong hop vé nghia
cua tu vung.

Dang cau dd meo vé tur déng am, tir nhiéu
nghia, nghia chuyén chung ta gip nhiéu ¢
sach gido khoa danh cho hoc sinh 16p 5 hoac
sach tiéng Viét 16p 6 cta nhéom Chdn troi
sdng tao. Khi van dung cach giai d6 nay dé
gay hing tha cho hoc vién Campuchia, nguoi
gido vién can cha ¥ dau vao cta hoc vién da
hoc duogc trinh @6 B1 (phién theo khung nang
luc tiéng Viét danh cho ngudi nude ngoai hoc
tiéng Viét) thi méi sir dung duge ciu dé nay
dé chira 1561 va giai nghia vé tir da nghia.

Vi du: (13) “Trung truc nhw con bo thui

Chin mdt, chin miii, chin duéi, chin dau”.
(D6 1a con gi?)

Dap an ¢ day la cac con vat co duoi. Khi
duoc nau chin thi chin ca mét, mii 13n duéi,
dau... Diém tha vi cua cdu d6 (13) 1a sir dung
tir da nghia “chin”. Tir “chin” trong ciu d6
trén dugc hiéu 13 ndu chin chir khong phai
“chin” 12 s6 dém c6 chin cai dau, chin cai dudi
hay chin cai minh. Tuong ty nhu vy, ching
ta ¢6 cau d6 van dung TXNN bing tiéng
Khmer nhu sau:

Vidu: (14) MAJSHERIRMS:
IS S SUInanigrd (FjmsS:H?)
qfﬂ?s,’llﬂl

- Phién am: peaky nung mok pi
pyonhchon chhmoh Ibeng keila brapeinei
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khmer.

- True dich : “Tim phy am co thé ghép
dugc voi nhitng phﬁ: cai “u, 0, 0, 0” ma tir nay
1a phy m cua tiéng Khmer va cling la tén cua
mot 1€ hoi truyén thong cia nguoi Khmer vao
thang 10 hang nam?

(Po 1a phu am gi?)

- Giai d6: Phu am “ngd” dé ghép lai 1a tir
“ghe Ngo 2

Nhu vay tir trong tleng Khmer c6 phu am
gan voi tén 18 hoi truyén thong cua dan toc
Khmer, do la tir “ghe Ngo” trong vi du (14)
dugc lac l¢o boi phy 4m “ngd” 1a “chic ghe
ngo”. Chung ta c6 thé si dung net tuong
dong vé phat &m, v¢ bang chir cai gilra hai
dan tdc, dé day hoc vién phan bi¢t ng/ngh
nhu ¢ vi du (14).

2.4.2. Khdc phuc 16i chinh ta c¢é cdc chir kh/c
; k/kh

Tuong tu nhu vdy, ching ta s& stra khic
phuc 16i chinh ta kh/c

Vi dy: (15) Léi sir dung tir c6 kh hay k?
MASHERIRMS:

SHRAEN UG SHUIMFJIS1:HEH?
(FYS:£77)
pns:e”

- Phién am:
pyonhchon touk
peaky noh ku avei?

- True dich : Tir ndo c6 ngudn gbe 1a phu
am trong tiéng Khmer va ciing 1a dong tir dé
chi mot cach ché bién thirc an man cua nguoi
Viét? (P4 1a phu am gi cua tiéng Khmer va
chir cai gi cua tiéng Viét?)

- Loi giai d6 1a Phy am “kho” trong tiéng
Khmer va la dong tir “kho” (kho thit, kho cé)
trong cach ché bién mén an ciia nguoi Viét.

- Phan tich: V6i cach phat am dia phuong
Nam b9, ngudi Khmer Nam bd va nguoi
Campuchia, thi phu am cudi /kh/ va /c/hodc
/k/ rat khé phan biét. Vi vay mic du vat d6 1a
chir “kho” nhung trong giao thoa tiép xtc tir
moi trudng sdng, cach doc bi phat 4m trai di

peaky nung mok pi
samreab thveumhoub

dan dén tir d6ng am, dong nghia, sy tring hop
ngau nhién gitra hai ngoén ngir Khmer-Viét.

Nhu chung ta biét, ving giao thoa ngén
nglr Khmer va ngén ngir Viét, do nguoi Viét
va ngudi Campuchia ciing sdng cong cu trén
mat dia ban va cung doi khi hdu, moéi truong
séng giao thoa gan giii nén 1am cho ngudi ta
¢6 nhimng cach nhin vé sy vat va hién tuong
mot cach tuong dong Chuing ta c6 thé st dung
nét twong dong vé ngdn ngir gitra hai dan toc,
dé day hoc vién phan biét thanh (sic) va thanh
(ngang) nhu & vi du (10), thanh (sic) va thanh
(huyén) trong vi du (11), “I” hodc “n” va “ng”
6 vi du (12), tir da nghia nhu ¢ vi du (13),
(14)...

2.5. Pic diém vé vin héa qua ciu do din
gian

Trong cau dd, vat dé doi khi duge khoac
1én minh 16p vé cia mot sy vat hién tugng
khac. Thé giéi vat d6 1a thé gidi triru tugng,
bay bong, nhung du c6 14t 1éo dén dau van sat
sat v61 hién thyc cia moi trudng song va tu
duy cua con nguoi. M01 cau d6 gan nhu 1a mot
khia canh vé cudc sdng va c6 vai tro rat quan
trong ddi v6i qua trinh gido duc thdm my,
hinh thanh nhan cach cho ngudi hoc. Cau db
khong chi c6 cai hay, cai dep cia ndi dung
nghé thudt ma con 1a bai hoc dao duc, tuyén
truyén vian hoa cho nguoi hoc. Cau d6 1a mot
hoat dong ngdn tur c6 tinh tri tué¢ cua cac chu
nhan cau do. Mbi dan toc déu co cach noi
riéng va dugc thé hién trén bdi canh thuc té xa
hoi va tu duy truyén théng cua dan toc do.
Cung véi sy tiép can cua ngodn ngir van hoc,
ta con c6 thé tim thay su pho quat va tim mirc
anh hudng sau sac cua y tuong trong viéc s
dung ngodn tur, thé hién qua chinh thuc tién va
161 n6i ctia mdi dan toc. Qua nghién ciu va
phan tich, lai mdt khia canh nita chung t6i
phat hién do6 1a tinh giao thoa trong ngon tir
cua hai tOc nguoi nay.

Trong giao tiép, ca hai dan toc & ving luu
tra nay c6 dic diém chung 14 coi trong su khéo
1éo trong giao tiép va cling mot nén vin minh
nong nghiép lta nudec. Vi vay nguoi
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Campuchia chi can tu duy va quan sat mot it
cach néi vé su vat xung quanh va tich lily mot
it kién thirc vé tiéng Viét s& giai d6 mot cach
dé dang. Nguoi gido vién khong can giai thich
nhiéu vé nghia ma chi can dung TXNN dé giai
db thong qua mot tro choi hodc cai dat sﬁn
trong phan Luyén nghe noi trén may 6 mot s6
phan mém luyén tap dé dinh hudng bang ngon
ngtr.
3. Két luan

Nét van hoa dugc thé hién trong cau d6
dan gian cua nguoi Viét cling nhu nguoi
Campuchia déu mang bong dang cta nén van
minh ndng nghiép ltia nudc. Con ngudi sdng
chan hoa véi thién nhién va rit trong tinh cam.
biéu nay thé hién rd trén cach nhin su vat,
hién tugng...trong cau dd. Nhan dién 16i chinh
ta va cach dung dung tir da nghia bang cac meo
loai tru, bang nghia trong minh hay nghia ham
an hodc nghia chuyén... s& tim ra vat d6 va

Tai liéu tham khao

[1
[2
[3

chinh stra 16i sai chinh td mot cach dé dang. Vi
viy, viéc di sdu tim hiéu, tmg dung céu d6 dé
dua tac dung gido duc thAm my, tac dung
su pham, gido duc...tr cau dd cho hoc vién
ngudi Campuchia hoc tiéng Viét 1a cach giang
day méi. Vigc lam nay s€ gitp thoa man 6c¢ to
mo, 1ong khao khat hiéu biét ciia ngudi hoc rat
can thiét va quan trong ddi véi nguoi bit dau
tiép xic mot ngoai ngit mai. Khai thac dic
diém nay trong cau d6 di mo ra mot huéng di
méi nghién ciu vé ngdn ngir va giang day
tiéng Viét nhu mot ngoai ngit thr hai cho
ngudi nudc ngoai, gop phan tao hiéu qua tdi wu
trong vi¢c chon lya tir ngilr chinh xac va tinh té.

Cam quan ngdn ngir cua nguoi Khmer ¢
dia ban cu tra PBSCL khi st dung s€ c6 doi
nét khac biét khong nhiéu v6i ngudi Khmer ¢
Vuong qubc Campuchia va gido vién day
tiéng Vié¢t cho ho s€ c6 su linh hoat khi tng
dung cdu d6 dé giang day. Piéu nay, chung toi
s& ban & mot pham vi bai viét khac.
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APPLYING VIETNAMESE FOLK QUIZZES IN TEACHING SPELLING AND
HOMOGRAPHS FOR CAMBODIANS AT THE SCHOOL
MILITARY TECHNICAL OFICERS

Abstract: This article generally looks at the issues about distinguishing some spelling errors for international
students who are learning Vietnamese. The scope of the article revolves around the application of quizzes and their
solutions in textbooks teaching primary school bilingual students so that international students can distinguish

spelling errors and understand words’ meanings literally and figuratively. Combined with the theory of language
contact (TXNN) between indigenous languages and other languages of regions nearby, it has become a non-media
"channel" to help teach and learn a second language more conveniently. On the other hand, the article also
emphasizes that within the same living space or residential sites, communities of people speaking different
languages have more opportunities to interact and exchange culture. Should we accept this cultural and literary
quintessence to apply in learning and teaching more effectively?

Keywords: quizzes, primary school, receive, language exposure, homographs, living space.
“Téc gia lién hé: Vii Thi Minh Trang (vuthiminhtrang61176@gmail.com).
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UNG DUNG KE CHUYEN KY THUAT SO TRONG LOP HQC
NGOAINGU TAI TRUONG ST QUAN KY THUAT QUAN SU’

ThS Nguyén Thanh Nga*
Khoa Khoa hoc co ban/Truong ST quan KTOS

Tém tit: Ung dung cong nghé trong day va hoc ngoai nglr da va dang tré nén ngay cang phd bién tai nhing
don vi gido duc trong va ngoai quan doi. Diéu nay dugc cu thé hoa théng qua viée tiép nhan tai nguyén cong nghé
nhu tmg dung trén dién thoai aé hoc tap, mdy tinh hod, céng cu ghi hinh, ghi 4m va nhing thlet bi da truyén thong.
Nhan thtrc dugc yéu cau d01 moi vé gido duc ndi chung, day va hoc ngoai ngir noi riéng, bai viét gidi thiéu phuong
phap ké chuyén ki thuat s trong 16p hoc tiéng Anh tai truong Si quan K¥ thuat Quén su - Pai hoc Tran Dai Nghia.

T khoa: cong nghé hién dai, ngoai ngfr, biét bi da truyén thong, ké chuyén KTS.

1. D3t vin dé

Hoc ngoai ngit 1 qua trinh tiép nhan kién
thirc cua ngon ngir thir hai, xu li thong tin, so
sanh, d6i chiéu va san sinh ra san pham bang
161 n6i, van ban. Trén thuc té, nguoi day co
thé danh gia nang lyc ngdn ngit ctia ngudi hoc
thong qua nhiing hinh thirc khac nhau nhu tra
161 cau hoi theo thong tin cho san, trinh bay
mot bai luan dua theo chu dé cho sin, v.v.

Ké chuyén (storytelling) duoc xem 1a mot
trong nhitng phwong thirc hitu ich dé danh gia
nang luc ciia ngudi hoc. Ké chuyén khong chi
ho tro kich thich tri twong twrong ma con gitp
phat trién kha nang ngdn ngir cua nguoi hoc
thong qua viéc thuc ddy su tu tin trong thé
hién ban than mdt cach chu dong va sang tao
[1]. Ké chuyén 1a mdt qua trinh mang dén co
héi thuc hanh t6 chtrc, phan loai, ghi nhd
thong tin dong thoi v6i kha nang dy doan, tom
tat, so sanh va dbi chiéu thong tin. Ké chuyén
c¢6 thé duge thuc hién bang hinh anh, ké lai
ndi dung ciu chuyén cho sin tir d6 dua ra
nhén dinh va rat ra bai hoc cho ban than. Ké
chuyén dong vai tro quan trong nhu mdt cong
cu tiép can vian hoa (enculturation tool): Mot
phuong tién dung dé chia sé kién thirc va quy
chudn vin hoa giita nhitng nhom nguoi khac
nhau, mdt cach hiéu qua dé thac déy su tuong
tac, phdi hop nhiing ca nhan c6 cung so thich,
nang lyc trinh d6 [2]. Quy trinh co ban cua
hoat dong ké chuyén duoc thé hién & Hinh 1

Tuy nhién, v6i su phat trién khong ngimg
cua cong nghé thong tin, nguoi hoc ngoai ngit
c¢6 nhiéu co hdi dé trai nghiém nhiéu hinh thirc
khac nhau dé tao ra san pham ngén ngit.

TELLING STORIES

Starting
Guess what?
You'll love this!
Did you hear about ... ?

Keeping it interesting
Guess what happened next?
The funniest part was ...
Returning to story
Anyway ...

Back to my story
Finishing
I couldn’t believe it!

I was so embarrassed!

It was awesome!

Hinh 1. Hinh thirc ké chuyén bing tiéng Anh

Hinh thtc ké chuyén khong don thuan 1a
thé hién bang 15i khi dugc tiép can v6i hinh
thirc ké chuyén ki thuat sé (ké chuyén KTS) -
digital storytelling v6i sy hd tro cia thiét bi ki
thuét sb hién dai.

2. N¢i dung nghién ciru
2.1. Digital storytelling la gi?

Duoc str dung nhu mdt cong cu giang day
chu yéu & nhiéu hé thdng gido duc ngoai ngir
trén thé gidi, ké chuyén KTS 1a mot hinh thirc
mo rong cua ké chuyén nguyén ban bang 10i,
tuy nhién véi viéc két hop ciia cong nghé may
tinh cing nhitng thiét bi hd trg ghi hinh, ghi
am, cau chuyén s€ tr¢ nén séng dong hon, 161
cubn ngudi xem bang hinh anh, 4m thanh.
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Hinh 2. Sy hdi tu clia ké chuyén KTS trong
gido duc

Ké chuyén KTS 1a mot san pham cong
ngh¢ doi hoi nguoi thuc hién phai dam bao
dugc nhitng yéu cau sau: Thanh thao vé cac
thao tac trén may tinh; dong thoi st dung
dugc cac thiét bi ghi 4m, ghi hinh, scan di liéu
v6i tinh ning hd tro dé tao ra san pham chat
lwong nhat; ndm 1 nhitng phan mém hd trg
viéc chinh sira va lién két am thanh, hinh anh
mot cach séng dong. Bén canh do, nguoi hoc
can c6 kha nang tim, phan tich va chon loc dir
liéu dé tao ra nhiing chi tiét dat gia cho tac
pham ctia minh. Sy hiéu bét va kién thure nén
tang cua nguol hoc ciing 1a mot yéu t& quan
trong dé tao nén san pham cua riéng minh [3].
Nhimng yéu t6 cau thanh nén mot cau chuyén KTS
duoc trinh bay ro nét & Hinh 2.

Ké chuyén KTS gitip cho nguoi hoc thyc
hanh t6 chtrc, phan loai va ghi nhé thong tin
song song v4i viée du doan, tong hop, so sanh
dbi chiéu thong tin. Ké chuyén KTS c6 mét
tac dong 16n ddi vai viee hoc va dong co cua
nguoi hoc thong qua viéce tich hop cong nghé
v6i viée hoc ngdn ngir. Mot s6 khia canh duoc
can nhic trong mot cdu chuyén KTS: Kién
thire 56 (digital literacy): La kha ning giao
tiép trong mot cong dong mé rong nham thao
luan vén dé, thu thap thong tin va tim kiém su

chia sé hd tro; Nang lyc toan cau (global
literacy): Kha ning doc, dich, phan hoi va ngir
canh hoa nhiing thong di€p tor mét quan diém
toan cau. Sy hiéu biét vé cong nghé
(technology literacy): D6 1a kha nang sir dung
thanh thao mdy tinh va nhiing thlet bi cong
nghé de nang cao viéc hoc, san sut va biéu
dién. Sir hiéu biét vé thi gidc (visual literacy):
Kha ning hiéu, san xuat va giao tiép thoéng
qua nhimg hinh anh truc quan. Sw hiéu biét
thong tin (Information literacy): Kha nang
tim, danh gia va téng hop thong tin [3].

Ké chuyén KTS 1a mét ing dung cong
ngh¢ cho phép ngudi hoc phéi hop sir dung
nhirng phan mém hd trg tir may tinh de taora
cdu chuyén cua riéng ho. Cach thirc tién hanh
mot cdu chuyén KTS co thé théng qua céac
budc: Pua ra chu dé; thuc hién tim hiéu,
nghién ctu vé chu dé da dugce lua chon; viét
kich ban; 1én ké hoach trinh bay cau chuyén;
thu thap dir liéu (hinh anh, &m thanh); tong
hop dir liéu; hoan chinh cau chuyén; chia sé
cdu chuyén va tiép nhan ¥ kién dong gop [3].
N6i theo cach khac, ta ¢ thé thuc hién ké
chuyén KTS theo 4 budc chinh sau:

+ Budc 1: Tién san xuét
+ Budc 2: San xuét

+ Budc 3: Hau san xudt
+ Budc 4: Phan phbi

« Posing specific questions

 Exploring related
inforamation

« Writing script

« Carrying out oral

storytelling

« Designing story telling

* Preparing multimedia
contents/elements
* Recording their ownvoices

« Arranging contents
« Editing contents into a
digital story

* Sharing comments
and digital stories

Hinh 3. Cac bude tién hanh ké chuyén KTS

112



Tap chi Khoa hoc Ky thudt quan sw - ISSN 2354-1288

2.2. Cic buéc tién hanh thuc hign ké chuyén
KTS (Hinh 3)

+ Bude 1: Tién san xudt: Dy 13 bude khoi
dau cua mot cau chuyén ki thuat s6. Trude
hét, gido vién néu yéu cau dé bai cho ngudi
hoc, gido vién co thé goi ¥ mot s6 chir d& phu
hop véi trinh d nhan thirc, nang luc ngén ngtr
va sO truong cua ngudi hoc; hodc tham chi,
gido vién co thé dua ra mot s6 vain dé thudc
cac linh vuc van hod, xa hdi, gido duc, .v.v. dé
kich thich, dong vién nguodi hoc tdp trung
trinh bay quan diém ciing nhu dua ra nhiing
1ap luan, dan chimg cu thé. Danh thoi gian cho
ngudi hoc nghién ctru, tim hiéu nhitng van dé
lién quan truée khi yéu cau ho phan tich di
liéu dé soan thao kich ban so bo nham phéan
anh va lam rd cac chudi su kién cia ciu
chuyén cho san phiam cua minh. Ké chuyén
KTS 12 mot hoat dong phu hop dé thiét ké cho
nhom hoc tap, vi vy ¢ budc nay, ting thanh
vién trong nhom c6 thé dit cau hoi cho nhau
dé trinh bay quan diém c4 nhan, phan bién l4n
nhau, thong nhit dé dwa ra phuong an cubi
cung cho moét san phém; hodc mdi thanh vién
trong nhom phat trién kha ning néi ciia minh
bang cach ké cau chuyén cia riéng ho (bang
101) dé dwa ra chi tiét phit hop cho cha dé toan
bai. Tir d6, cac phan co ban ciia cdu chuyén s&
duoc trinh bay rd rang bang kich ban phan
canh (storyboard) thé hién thong diép, ¥ tuong
ma ngudi hoc mudn truyén tai, lam co so dé
phat trién ndi dung tiép theo. Cong cu co thé

hd tro viét kich ban phan canh:
ReadWriteThink-StoryMap,  StoryKeepers-
Storyboarding, ...

+ BuGe 2: San xudt: Dy 1a mot trong bude
quan trong tao nén su an tuong va thanh céng
cua cau chuyén. Tét ca moi thir s& duoc téng
hop dé 1am cho céu chuyén dién ra mot cach
sdng dong. Kich ban phan canh dugc xem nhur
12 mot chi din, nguoi ké chuyén thu thap hoic
tham chi sdng tao ra hinh 4nh, am thanh va
video, tai nguyén duoc chon loc s€ phan anh
va tao nén chét riéng cho tac pham cua minh.
Trong giai doan ndy, rat can thiét cho viéc

nguoi ké chuyén ty ghi 4m cau chuyén cta
minh vi s€ giap cho ho co thé tur minh danh
gia vé cach st dung tir vung nhu thé nao cho
phu hop va da dang.

+ Burde 3: Hau san xudt: Noi dung cua ciu
chuyén s€ dugc hoan thién & budc nay. Noi
theo cach khac, day 1a noi diéu ki diéu xay ra
—noi nguoi hoc kham phé, phan tich xem kich
ban phan canh ctia minh ¢ can chinh stra hay
khong hodc nguoi hoc da chuan bi da moi thir
dé tao ra “kiét tic” ctia minh hay khong. Diéu
nay s& thuc day nguoi hoc tim hiéu va kham
pha cong nghé, thong qua viéc phdi hop hinh
anh, két hop am nhac hodc hi¢u ting a&m thanh,
tao ra cac ndi dung chuyén canh mot cach doc
d4o giita cac phan canh dé hé thong lai cau
chuyén mét cach hop 1i. Mot s& phan mém co
thé can nhic dé tao nén mot tac phém sinh
dong nhu: Animoto, Little Bird Tales,
iMovie, YouTubeEditor, ...

+ BuwGc 4: Phdn phoi: Sau khi san pham
duoc hoan thién, nguoi ké chuyén s€ chia sé
cau chuyén cia minh cho gido vién va ban hoc
khac trong pham vi 16p hoc dé ho nhan xét
déanh gia cling nhu dua ra nhiing binh luan cua
c4 nhan danh cho nhiing tic pham khac. Day
cling 1a co hoi hoc vién tu xem lai thanh phém
ctia minh v6i mot sd cau hoi tu dat ra vi du:
“T6i vira hoc cai gi day?”, “T6i biét gi vé ning
I ctia ban than ma trude gio toi khong biét?”
va “Lam thé ndo t6i ¢6 thé 1am tt hon cho 1an
sau?. Vi ban than nguoi hoc can ¥ thic dugc
viéc phan anh cong viéc cua chinh minh va
dua ra phan hdi mang tinh chat xay dung va
c6 gia tri. Mot bang khao sat voi questionaires
c6 thé duoc st dung mdt cach hi¢u qua ¢ budc
nay.

2.3. Cdc yéu t6 dinh gid mét ciu chuyén
KTS

C6 nhiéu cach thuc danh gia moét céu
chuyén KTS: Danh gia vé ndi dung truyén tai
cua toan cau chuyén, danh gia vé kha nang khai
thac cong nghé dé tao nén sy 4n tuong cho cau
chuyén, v.v... Trén dédy 13 nhiing yéu cau co
ban ciia mot cau chuyén dat chét luong.
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Hinh 4. Cac yéu té ciia mdt cAu chuyén hay

Trong sudt qué trinh 1én ké hoach, viét kich
béan va chuén bi nhitng phuong tién thyc hién
cau chuyén KTS, nguoi hoc s€ dua ra nhitng
quyét dinh ciia riéng minh dé thé hién dugc
ndi dung va hinh thirc cia cau chuyén. San
pham cua ho s& duoc danh gia dya theo nhiing
ti€u chi sau [4] — duoc néu 10 trong Hinh 4:

+ Quan diém cd nhan (Point of View): Ké
chuyén KTS gitip cho ngudi hoc trai nghiém
kha nang dién dat ngon ngit cia minh, vi vay
cau chuyén can duoc hinh thanh thanh tir sy
hiéu biét va kinh nghiém cta c4 nhan ho. Néi
theo cach khac, thay vi si dung dai tir nhan
xung ngodi thir ba, ngudi hoc nén st dung ngdi
xung thir nhat hodc quan diém ctia minh trén
cuong vi 1a nguoi dién vién chinh trong phim
dé néu 1én cach nhin nhén cua tac gia va néu bat
muc dich va ndi dung chinh ctia cau chuyén.

+ Cdu héi an twong (dramatic question):
Mot cau chuyén thu hit sy cha y ctia nguoi
xem s€ dua ra mét cau hoi kich tinh duoc tra
161 hodc giai quyét ¢ cudi cau chuyén. Noi
cach khac, mét cau chuyén KTS néu 1én dugc
mot cau hoi an tuong s€ khoi ddy sy quan tam,
thich tht va duy tri sy cht y cia nguoi xem la
mot trong nhimng yéu tb quan trong quyét dinh
sy thanh cong cua san pham. Hon nia, day
cung s€ la nén tang cho nhiing cau chuyén tlep
theo néu nguoi xem muon trinh bay van de
theo mot cac hiéu khac, ngir canh khac ma ho

quan tam.

+ Noi dung cam xuc (Emotional Content):
Chic chin mot cau chuyén chi thanh cong khi
truyén tai dugc ndi dung, thong diép va ldy
dugc cam xuc tr nguodi xem. Khi mdt cau
chuyén duogc trinh chiéu trén man hinh, chung
ta c6 thé bat gap duoc khoanh khic ngudi xem
khéc, cudi, khuon mit thé hién sy thich tha,
niém vui, diéu d6 thé hién su két ndi tir cau
chuyén dén cam xuc ctia ngudi xem.

+ Hiéu qua kinh té (Economy): Mot bd
phim dét gia khong don thuan 1a tiéu ton nhiéu
chi phi, hiéu qua kinh té ¢ day dang mubn noi
dén viéc nguoi hoc chi cung cap nhimg nodi
dung dang ké va du chi tiét dé ké cau chuyén
cua minh va khong lam cho ngudi xem bi qua
tai voi nhimg théng tin khong can thiét. Vi
vay, nguoi ké chuyén can can nhic trong viéc
truyén tai noi dung céu chuyén mot cach
chinh xac, ngin gon, xuc tich. Boi vi, kinh té
12 mot trong nhiing yéu té quan trong | nhit cua
ké chuyén KTS, noi ma nguoi hoc can quyét
doan trong quyet dinh canh nao, hinh 4nh nao,
chi tiét nao 1a can thiét va quan trong d6i voi
cau chuyén

+ Nhip d¢ (Pacing): Nhip d6 lién quan dén
tinh todn chi phi thuc hién va dac bi¢t lién
quan dén viéc cau chuyén tiép dién va tién
trién nhanh hay cham. N6 lién quan dén nhip
di€u cta cau chuyén va phai phu hop véi muc
dich va muc ti€u cua cau chuyén.

+ Khad nang dién dat bang 161 (Gift of your
voice): Ngudi hoc nén ¢ ging ké cau chuyén
theo cach riéng cua minh, c4 nhan hoéd cau
chuyén bang cach tu ghi am va tudong thuat lai
kich ban ctia minh dé gitip nguoi xem cam
nhan dugc ndi dung cua cau chuyén va thong
diép ban than mudn truyén tai.

+ Nhac nén (Soundtrack): Mot trong
nhirng diém nhan dé tao nén 4n twong clia toan
b6 cau chuyén, ngudi hoc can thiét ké két hop
am nhac hodc cac loai Am thanh khéac nhau dé
hd trg va nang cao cdt truyén ciing nhu chiéu
sau cua cau chuyén.
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3. Két luan

Trong mot 16p hoc ngoai ngit, ¢ rat nhidu

ké chuyén ky thuat s6 (digital storytelling)
dugc xem la mot trong nhiing céng cy hitu ich

dé hoc vién tao ra san pham cua riéng minh
cling thé hién kha ning ngdn ngir cia ban
than. Bai viét hy vong s& mang lai cai nhin
khai quat vé hiéu qua st dung cua ké chuyén
KTS, ap dung cho viéc day va hoc ngoai ngir
tai truong ST quan ki thuat quan su trong thoi
dai moi.

hinh thac dé td chac hoat dong hoc tap mot
cach hiéu qua giup nguoi day truyén tai ndi
dung kién thtrc cling nhu kiém tra danh gia
nang lyc ciia ngudi hoc. Vi sy phat trién cia
cong nghé thi viéc tiép can sir dung hiéu qua
cac yéu td 4m thanh, hinh anh, hiéu ung trong
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APPLYING DIGITAL STORY-TELLING IN LANGUAGE CLASS AT THE
COLLEGE OF MILITARY TECHNICAL OFFICERS.

Abstract: Applying modern technology in teaching and learning foreign languages has been becoming popular
in educational systems as well as in military schools. This has been concretized through achieving wide
technological resources such as ultilizing smart phone to study, computerlization, audio and visual tools,
multimedia equipment, etc... Understanding the requirement of innovation in education and training in general
and foreign languages in particular, the article would love to introduce digital storytelling in an English class at
the College of Military Technical Officer — Tran Dai Nghia University.

Keywords: modern technology, foreign language, multimedia equipment, digital storytelling.
*Téc gia lién hé: Nguyén Thanh Nga (thanhnga081989@gmail.com).

115



NGHIEN CUU TRAO POI

UNG DUNG OFFICE 365 TRONG XAY DUNG PHAN MEM CHAY
TREN NEN TANG WEB, THIET BI DI DONG.

ThS Ngé Thi Ngoc Tham®, ThS Pham Viin Sang
Khoa CNTT/Truong ST quan KTQOS
Tém tat: Tir khi méi ra doi, Microsoft Office dugc biét dén véi vai tro 1a cung cAp bo cong cu pl}é“m mém toan
dién hd tro cac tég: vu tai liéu van phong, giao ti€p va quan ly cong viéc cd nhan. Ngay nay, nhu cau quan ly va
lam vi€c truc tuyen thi bd san pham Office 365 ra doi. Ngoai cac tac vy tai liéu van phong, Office 365 bo sung
thém mot s6 dich vu tryc tuyén khac nhau, bao gom Exchange Online, SharePoint Online, Power Apps; Trong

khuon kho bai viét, nguoi nghién ctru gidi thiéu tong quan vé Office 365, dac biét 1a SharePoint Online, Power
Apps dé xay dung phan mém chay trén nén tang web, thiét bi di dong.

Tiwr khéa: Office 365, SharePoint Online, Power Apps.

1. Giéi thiéu

Cung véi sy phat trién manh mé cua cong
ngh¢ 4.0 va nhu cau lam viéc truc tuyén, cac
doanh nghiép can phai thay ddi phuong thirc
quan ly va lam viéc. Vi vay, st dung bd san
pham Office 365 1a mot giai phap hd trg cac
doanh nghiép trong cac cong viéc van phong,
quan ly, chia s& dir liéu, xay dung ung dung
nhanh chong va hi¢u qua.

_Nguoi st dung khong can cai dit phan
mém, chi can may tinh két ndi mang, cing voi
su ho tro cua trinh duyét web, ding nhap vao
tai khoan va thao tac cac tac vu cong viéc van
phong nhu bd Microsoft office thong thuong
nhung tai li¢u s€ dugc luu trir trén dam may.
Vi vay, nguoi dung doc tai liéu, chinh stra tai
lidu & bat ky noi dau, trén bét ky cac thiét bi
da dang ki nhu: PC, may tinh bang, di¢n
thoai,....[1].

B0 timg dung Office 365 con c6 cac dich vu
truc tuyén khac nhu Office Professional Plus,
Exchange Online, SharePoint Online, Lync
Online, Power Apps. Pac biét 1a Share Point
Online va Power Apps, mdt nén tang quan 1y,
chia s€ dir li€u va tao ung dung dua trén web.
Vi SharePoint, ngudi dung cé thé tao mot hé
théng co s¢ dir liéu tap trung. Thong qua
khong gian tap trung va bao mét, nguoi dung
c6 thé truy cdp, phan quyén, chia sé va chinh
stra dir liéu. V&1 Power Apps, dung dung c6
thé nhanh chéng tao tmg dung két ndi voi du
lidu doanh nghiép duoc luu trit trong nén tang
dir li€u co ban nhu Excel, Acess, SQL Server
va SharePoint Online [1].

Muc dich nghién ctru nay dua ra giai phap
xdy dung cic phan mém quan 1y truc tuyen
don gian va hiéu qua trén Office 365 dé giai
quyét cac bai toan quan 1y truc tuyén cho cac
doanh nghiép.

Noi dung cua bai bio nhu sau: Phan
phuong phép xay dung tmg dung thao luan vé
SharePoint, Power Apps, md ta qui trinh xay
dung phin mém trong Office 365, phan két
qua va thao luén tac gia thyc nghlem xdy dung
phan mém quan 1y dat xe cong tac, cudi cling
1a phan két luan.

2. Phuong phap xay dung trng dung
2.1. SharePoint Online

SharePoint 12 nén tang do Microsoft phat
trién. Hé théng nay duoc xay dung dua trén
trinh duyét web va tuong thich véi moi hé
diéu hanh. SharePoint sir dung cac co s dir
liéu dang danh sach va céc tinh nang bao mat
dé moi nguoi c6 thé giao tiép, trao doi dit liéu
va lam viéc cung nhau. Ngoai ra, nén ting nay
cling cung cip cho doanh nghiép kha ning
kiém soat quyén truy cap thong tin va tu dong
héa quy trinh xtr 1y cong viéc gilra cac ca
nhan. SharePoint Online dugc phat trién tir
SharePoint, dugc tich hop bd sung véi cac
Gmg dung dam may dién toan va dugc ghep
ndi véi nhiéu goi dich vu khac cua Office 365.
SharePoint Online sur dung dé luwu trix dix lidu
va giao tiép thong tin gitta cac doanh nghiép,
ngudi ding co thé truy cép, chia sé va chinh
stra dir li€u. SharePoint Online nhu mot noi an
toan dé luu trit, sip xép, chia sé va truy cip
thong tin tir bat ky thiét bi khac nhau [2]. Mot
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s6 tinh nang SharePoint Online nhu sau:

- Quan ly tai liéu: doanh nghiép sir dung
SharePoint Online dé luu trit, sap xép va quan
ly tai liéu (thu vién, danh sach, metadata, ban
ghi, ...) trong mot khong gian chung. Tinh
nang nay cho phép cac ca nhan trong cong ty
duogc truy cap vao dir liéu dung chung.

- Xay dung su gan két va cap nhét thong
tin cho nhan vién thong qua mang ndi bo.
Thac day hiéu suét cua td chirc qua viée chia
sé cac tai nguyén va tmg dung phd bién trén
cac trang web hodc cong thong tin dién tir noi
b6. Pong thoi, ludn duy tri cap nhét véi cac
tin turc cua tirng cd nhan trong cong ty.

- Cac trang web giao tiép: dung dé chia sé
va truyén dat thong tin giita cdc doanh nghiép.

- Ung dung danh cho thiét bj di dong cho
phép nguoi dung truy cdp mang ndi bd, ndi
dung cong vi¢c trén thiét bi Android, i0S va
Windows.

- Tu dong hoa quy trinh kinh doanh bang
cach tao canh bao va quy trinh lam viéc.

- Chirc nang tim kiém gitp hién thi nhimg
nguoi co lién quan va ndi dung quan trong.
2.2. Qui trinh xdy dung co so dii lieu dung
chung bang Sharepoint Online.

- Tao mdt Site: Sau khi dang nhap vao tai
khoan cua Microsoft, ngudi dung tao mot tai
li¢u chung (co s¢ dir li¢u) cho tng dung.

- Tao List, Column va Item: List c6 ciu tao
nhu mdt bang dir li¢u, bao gém cac Column
(cot) va cac Item (hang). Trong d6 mdi cot
déu duoc khai bao kiéu dir liéu tuy theo yéu
cau duoc dit ra nhu hinh 1.

- Phan quyén: Phan quyén 1a mét chirc
ning ndi bat va quan trong cua SharePoint
Online, nho ¢6 chic nang nay ma vi¢c phan
cip ngudi dung dugc thuc hién dé dang [2].
C6 3 nhém quyén:

+ Nhom nguoi s¢ hiru (Owner): nguoi su
dung c6 toan quyén doc (Read), thém (Add) ,
sua (Edit), x6a (Delete) dir liéu goi la Full
control.

+ Nhom thanh vién (Member): nguodi st

dung chi c¢6 quyén stra va doc dit liéu.
+ Nhom khach truy cép (Visitor): nguoi su
dung chi c6 quyén doc dir liéu.

SharePoint L search this list

QL QUAN LY PAT XE

Getting started Meet the team v He|

+ New @ Edit in grid view |2 Share & Export v &S Automate Vv E]

XE *

MaXe TenLoaiXe BienKiemSc

XE00001 KIA Cerato 59G-00022

Hinh 1. Tao List Xe biang SharePoint Online
2.3. Microsoft Power Apps

Power Apps 1a mot bo g dung cung cp
moi trudng phat trién nhanh chong khi xay
dung cic phin mém ung dung. Sir dung
Power Apps, nguoi dung nhanh chong tao
phan mém tmg dung tuy chinh két ndi voi dir
li¢u duoc luu trit trong nén tang dit liéu co ban
(Microsoft Dataverse) hoidc cac ngudn dit liéu
truc tuyén nhu SharePoint, Excel, Access,
Dynamics 365, SQL Server, v.v.). Phin mém
mg dung duoc tao bang cach chuyén dbi cac
quy trinh, cac hoat dong kinh doanh cua
doanh nghiép thanh qui trinh k¥ thuét s, tu
d6ng. Hon nita, cac phdn mém tng dung duoc
xay dung bang Power Apps c6 thé chay trong
trinh duyét web va trén thiét bi di dong. Xay
dung phan mém tng dung kinh doanh bang
Power Apps giup cho ngudi dung tuy chinh
Ung dung ma khong can lap trinh (con duoc
goi 1a nén tang Nocode/Low-Code). Nho vay,
Power Apps la cong cu rat tién loi dé xay
dung ung dung khéng yéu cau trinh do lap
trinh cao, gitp tiét kiém nhéan luc va chi phi
[3]. Power Apps c6 céac loai ing dung nhu
sau:

— Ung dung Canvas: cho phép thiét ke giao
dién chinh xac dén timg pixel va két nbi vé6i
nhiéu ngudn dit liéu khac nhau. Vi vay, tng
dung nay duoc st dung rong rai.

- Ung dung Model-Driven: Xay dung céac
ung dung nhap dit liéu mot cach don gidn nhu
quan 1y tién d6 cong viéc cuia nhan vién, quan
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ly san pham, hoa don...

- Ung dung Portal: Xay dung cac trang
mang ndi by hodc trang web giao ti€p voi
khach hang nhu c6ng théng tin dién tur cua
quan, huyén, thi xa, .

Qui trinh xay dung giao di¢n danh sach xe
san sang bang Power Apps dugc thuc hién
bang cac bude sau:

- bang nhép vao Microsoft 365

- Chon Power Apps

- Chon loai trng dung tuong Ung

- Chon co sé dir liéu 1a List Xe

- Chon miu tmg dung co6 san va thiét ké
giao dién nhu hinh 2.
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Hinh 2. Giao dién danh sich xe sin sang bing
Power Apps

2.4. Qui trinh xdy dwng phan mém bang
Office 365

Quy trinh xay dung phan mém la mot tap
hop céc bude thiét ké va 1ap trinh. Quy trinh
luén dugce nghién ciru va t6i wu lién tuc dé
mang lai mot phin mém chat luong cung chi
phi thap nhat. Qui trinh xdy dung phan mém
quan ly dat xe cong tic bang Microsoft 365
dugc trinh bay nhu hinh 3 gdm cac budc sau:

- Thu thap yéu cau: Tac gia lam viéc véi
khach hang dé hiéu rd nhu cu ctia khach hang
vé cong tac quan ly dit xe tai cong ty. Tir d6
lap cac bang yéu céu chi tiét cling nhur dé ra
giai phap cho cac van d¢ phat sinh. Cac yéu
ciu va giai phap nay sau d6 s& dugc tong hop
lai thanh 1 b0 tai liéu.

- Phén tich va thiét ké: Xay dung cac mé

hinh téng thé cho phan mém nhu mé hinh
thue thé két hop, moé hinh dong chay dur li¢u.
Thiét ké giao dién theo so d6 cic chiic ning
nhu hinh 5.

- Cai dat co s¢ dir liéu: Tur mo hinh thuc
thé két hop tac gia da chuyén sang mo hinh
quan h¢ va str dung SharePoint Online dé tao
cac bang dir li¢u, nhap dir li¢u, phan quyén,. ..

- Cai dit chirc nang: Tir so d6 chirc ning,
tac gid su dung Power Apps, Power
Platform,... thiét ké giao dién va cai dat cac
chuc nang cho giao dién.

- Kiém thir: Phan mém d3 duoc chay thur
nghiém nhiéu lan, phat hién 15i sai va di sira
16i.

- Trién khai: Phan mém dang trong giai
doan trién khai dén cong ty ciia khach hang.
Trong giai doan nay, tac gia dang cho su phan
hoi tir khach hang. Sau khi két thuc giai doan
nay s& ky bién ban ban giao phan mém cho
khach hang va trién khai chay phan mém d6i
véi cac cong ty tu phat trién.

[ Thu thap yéu cau ]

[ Phan tich va thiét k& |

Cai dat co sd dir liéu
(SharePoint Online)

Cai dat chuc nang (Power
Apps, Power Platform,...)

| Kiém thir |

[ Trién khai ]

Hinh 3. So' @6 qui trinh xiy dung phin mém
bang Office 365
3. Két qua va thio luin
Trong bai bdo nay, tac gia thir nghiém xay
dung chuong trinh quan ly dat xe cong tac voi
qui trinh nghi¢p vu nhu hinh 4.
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Hinh 4. Qui trinh nghiép vu dit xe cong tac

Duya trén quy trinh quan ly dét xe cong tac,
tac gid da phan tich, thiét ké va xay dung phan
meém dap ung cac chirc nang cho nguoi dung
nhu hinh 5 gdm:

- Quan ly dé nghi dat xe: Nguoi dung co
nhu cau sir dung xe cua cong ty, phan mém
tao phiéu dé nghi dat xe, sau d6 chuyén cho
quan ly duyét. Sau khi dugc phé duyét, phan
mém s& tao phiéu didu xe va giri théng bao
diéu xe cho nguoi ding..

- Quan ly xe: dung d¢ luu thong tin xe va
thong tin cham soc xe theo dinh ky

- Quan ly nhén sy: dung dé luu thong tin
nhan vién va tim kiém thong tin nhan vién

- Théng ké: dung thong ké sO Km xe chay
va sO xang dau tiéu thy, thong ké so lan sura
chira xe,...

- Quan ly tai khoan: Cho phép ngudi sur
dung dang nhap, dang xuat vao phan mém.
Nguoi ding c6 thé cip nhat thong tin tai
khoan ca nhan cua minh.

bat biét hé théng c6 kha nang cdp nhat
nhanh chong va chinh xac, bao cao thong ké
va thong bao cac thong tin theo yéu cau bang
tin nhan.

Giai phap xay dung phan mém dya trén bd
Office 365 nhu sau:

- Thiét ké va luu trir dir liéu bang
Sharepoint online, Excel online.

- Thiét ké giao dién tmg dung bang Power
Apps, dap ung cac chic nang can ban nhu:
thém, sira, xo4 cac phiéu dit xe, didu Xe, quan
1y va cham soc xe. Ngoai ra, phadn mém con
c6 cac chirc nang phu trg nhu: quan ly nhan

vién, quan 1y tai khoan, phan quyén, tim kiém,
dang nhap,.. Trong do, st dung Microsofts
Power Platform d¢ thiét ké ung dung chay
truc tuyén trén nhiéu nén tang nhu: trinh duyét
Web, Android, i0S. St dung Power
Automate dé tao cac quy trinh lam viéc tu
dong hoa nhu gui thong bao, email,...[4]

'Quan ly dat xe cong tac
\

S v v 7 }
. Quan ly - _— v
d& nghi @&t 2. Quan ly 3. QAuan ly 4. Théng ké 5.“Quan7ly
e xe nhan sy tai khoan
1.1 Tao 2.1 Cap aiicdp 4.1Théng| || 5.1 Dang
|, phieude | > nhatthong nhéat nhan ké Km xe nhép
nghj dat tin xe sw > chay va
xe — tiéu thu 5.2Béng
(2.2 Ghisd 3.2Tim xang dau | | | xuét
1.2 Duyét xe ra kiém nhan
> phidu gé = A 5.3 Phan
phrl‘etiﬂde |,[2.3Ghiss sy 4.2'Th,ong > ol
gnt Xelvao > khe~su'a
1.3 Tao Shaaixe a
1> phiéu diéu 2419400 > 5:tctap
w | [ kicham ,/4.3 Théng| — T3¢ A
s6c xe ke didu xe CEM
1.4 Th(:)ng -
> bao kiém 2.5 Thong
duyeét — bao cham
sOC xe
15 ThQng
— béo diéu
xe

Hinh 5. So' @ chirc ning ciia phan mém
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Hinh 6. Chirc ning Quin Iy yéu ciu dit xe
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Hinh 7. Chirc ning Quén ly chim s6c xe

Théng ké diéu xe

Hinh 8. Thong ké diéu xe chay

- Nghién ctru tai liéu vé bd san pham Office
365 va dac biét la SharePoint Online, Power
Apps, Power Automate ndi riéng dé dap ing
phuc vu cho viéc phat trién va xdy dung phan
mém.

- P hoan thién viéc xdy dyng phan mém
quan 1y dit xe cong chay trén nén tang web va

Tai liéu tham khao

di dong. Béc trung la cac chlirc nang quan ly
yéu cau dat xe nhu hinh 6 thir nghiém trén
thiét bi di dong va danh sach xe sin sang, quan
1y cham soc xe, théng ké diéu xe, nhu hinh 2,
hinh 7, hinh 8 thtr nghiém trén web.

4. Két luin

Office 365 dang dugc str dung rong rai va
trién khai thanh cong tai cac doanh nghiép
vira va nho. Ngoai hd tro tot trong xir Iy cong
viéc vin phong, Office 365 hd tro xay dung
phan mém nham gitp cho doanh nghiép tu
dong hoa cac qui trinh 1am viéc truc tuyén
dem lai hi€u cao trong cong tac quan Iy doanh
nghi¢p. Trong bai bao nay sur dung Sharepoint
online, Excel, Power Apps, Power Automate
trong bo Office 365 dé dang xay dung phan
mém quan ly dat xe cong tic khong can ton
nhiéu thoi gian 14p trinh nhim muc dich gitp
doanh nghiép cai tién qui trinh quén Iy cii, dong
thoi viéc ap dung tin hoc héda vao viéc quan ly
s€ gitp cho qua trinh quan ly ciing tré nén
chuyén nghiép hon, cac bg phén trong co quan
doanh nghi€p s& két ndi va 1am viéc véi nhau
tré nén dé dang hon, dat hiéu qua cao hon.

[1]. Gaurav Mahajan , Sudeep Ghatak, “Microsoft 365 and SharePoint Online Cookbook”, Packt Publishing, 2020.
[2]. Charles David Waghmare, “Beginning SharePoint Communication Sites: Creating and Managing
Professional Collaborative Experiences”, Apress , 2019, 159 tr.

[3]. Tim Leung, “Beginning PowerApps — The Non-Developer Guide to Building Business Mobile Applications”,
Apress, 2021, 376 tr.

[4]. Pearson, M., Knight, B., Knight, D., Quintana, M., “Pro Microsoft Power Platform - Solution Building for the
Citizen Developer”, Apress, 2020, 396 tr.

APPLY OFFICE 365 IN BUILDING SOFTWARE RUNNING ON THE WEB,
MOBILE DEVICES

Abstract: Since its inception, Microsoft Office has been known for its role as providing a comprehensive set
of software tools to support office document, communication and personal task management tasks. Today, the
need to manage and work online, the Microsoft Office 365 product suite was born, in addition to office document
tasks Microsoft Office 365 adds a number of different online services, including Exchange Online, SharePoint
Online, Power Apps,.... Within the framework of the article, the researcher introduces an overview of Microsoft
Office 365, especially SharePoint Online, Power Apps to build software running on web platforms and mobile
devices

Keywords: Microsoft Office 365, SharePoint Online, Power Apps
*Tac gia lién hé: Ngb Thi Ngoc Thim (ngocthamvhp@gmail.com).
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Bai bao giri ding dang Tap chi KHKTQS bing tiéng Viét hodc tiéng Anh, khong qua 8 trang A4 (ké ca bang biéu va tai liéu
tham khao) véi thé thirc trinh bay co ban nhur sau:

1. Cong cu soan thao Microsoft Word; Font chit Times New Roman; khd gidy A4: 1& trén 3,5cm va 1& duéi 3,5cm, 1& phai 2,5cm
va 1& trdi 2,5cm; gidn dong (Line spacing): single, cach doan (paragraph): before 3pt, after 3pt.

2. Tén bai bao (Title): ¢& chit 14, chit viét hoa, in d&am, dimg, cin giita, khong chia cot.

3. Hoc vi, tén tac gia: ciing mot hang, c& chir 10, chir viét thuong, in dam, dimg; don vi cong tac: ¢& chir 10, chir viét thuong, in
nghiéng.

4. Phan tom tit (Abstract): khong qua 200 tir; khong chia cot; ¢& chit 10, chit viét thuong, dimg. Tir khoa (Keywords): khong
qué 5 tir; ¢ chit 10, chir viét thuong, dimg.

5. Phan noi dung ciia bai bao duoc chia thanh 2 cot (trir trrong hop dac biét), khoang cach giira 2 cot 0,6cm; gém: Dit van dé,
Noi dung nghién ciru (co s& ly thuyét, phuong phap va ndi dung nghién ciru), két qua va thao luan, két luan (d6i véi bai NCKH);
c& chit 12; s6 trang bén phai, phia duéi mdi trang gidy.

- N6i dung duoc chia thanh cac muc va tiéu muc; danh s6 thir tu theo kiéu chit s6 Arap, sip xép kiéu ma tran; t6i da dén 3 cap,
sau d6 ding cac chir cai viét thuong a,b.c...tiép theo 1 cac dau “=” va “+”. Cac dé muc 16n, tiéu muc cap 1: chir in thudng, nét dam,
dimg; cac tiéu muc cap 2 la chit in thuong, nét dam, nghiéng; céc tiéu muc cip 3 va cac tiéu muc nhé hon la chit in thuong, ng-
hiéng.

- So'dd, hinh v&, bang biéu: hinh anh rd ring (d6 phan gidi 16n hon 300dpi, file anh & dang tiff hodc .eps), chu thich theo ngon
ngit cia bai viét. So dd, hinh v&, bang biéu phai nim trong khudn khé ciia bai béo, cin giita. Vi tri ciia hinh va bang nén dit & vi
tri d4u va cubi ctia trang va ndm sau trich din dau tién. Tén hinh vé bd tri phia dudi, tén bang biéu bd tri phia trén: cin gitta, danh
s6 mot cap; ¢ chir 11, in thuong, nét dam, dimg. Chu thich hinh v&: ¢& chir 11, in thuong, nghiéng.

- Bang duoc chén bang cong cu insert table (khong phai dang hinh), ¢& chit 10 hodc nhé hon, in thuong, dimg. Tiéu dé cot, hang
in dam, dimg, tiéu dé phu in dam, nghiéng.

- Cong thirc: Str dung MathType dé trinh bay cong thirc trong bai viét. Trong cong thitc, ky hiéu chit phai in nghiéng, ky hiéu
sb, cac ky hiéu khac phai in ding, ky hiéu ma tran, vecto phai in dimg nét dam, c¢& chir co ban 12 (truong hop dat biét co thé nho

hon nhung khong nho hon 8). Céong thitc phai dugc danh s lién tuc tir dau dén cudi bai bao, sb thir tw mot cap trong ngoic don,

chit thuong, dimg, can phai.

6. Tai liéu tham khao: Tai liéu tham khao: Tiéu dé “Tai liéu tham khao” in thuong, dam, c& chir 10, canh trai. Danh muc Tai licu
tham khao dinh dang ¢ chir 10, chit in thuong, khong chia cot va dam bao nhitng yéu cau sau:

- Liétké dﬁy di cac tai liéu tham khao di duoc trich dan trong bai viét. Tac gia lua chon tai liéu tham khao co chat luong, dang
tin cdy va nén sir dung tai liéu tham khao trong vong 5 nim gan diy dé dam bao tinh méi.

- Dinh dang tai liéu tham khao: Sach: Ho tén tac gia (hoac chu bién), “Tén sach”, Nha xuat ban, noi, lan va nam xuét ban, sd
trang. Tap chi: Ho tén tac gia, “Tén bai bao”, Tén tap chi, tap, s6, nim xuat ban, trang. Luan 4n, luan vin, dé tai: Ho tén tic gia,
“Tén luan an (luan van)”, co quan chu quan, nam bao v¢, trang. Hoi nghi, hoi thao: Ho tén tac gia, “Tén bao cao”, Tén tuyén tap,
dia diém, thoi gian to chirc, trang.

- S6 thir tur cuia tai liéu tham khao nén dugc dé trong dau ngodc vudng nhu [1] va danh lién tuc tir bé dén I6m. Trong lic trinh bay
bai bao, néu ¢ nhiéu tai liéu tham khao, tac gia nén ding: “[1-3], hoac [4, 6-8]”. Khong nén sir dung: “[1], [2] va [3], hodc tham
khao [4], [6], [7], [8]. M&i mét s6 chi duge ding cho mét trich dan va liét ké theo thir tir xuat hién trong bai viét.

- TAt ca cAc tai liéu tham khao phai duogc trich dan trong bai.

7. Ban viét c6 tir viét tit phai c6 phan Danh muc cac tir viét tit & cudi bai.

8. Cudi bai viét c6 thém phan tiéu dé (Title): ¢& chir 12, in hoa, ddm, dimg; phan tom tit (Abstract), tir khoa (Keywords) bing
tiéng Anh; dia chi, s6 dién thoai, email cia tac gia chinh.

Thuw, bai giri cho Tap chi va moi giao dich véi Toa soan theo dia chi:
Tda soan Tap chi Khoa hoc K§ thuat Quan su Truong St quan K§ thuat quan sir - 189 Nguyén Oanh, Quan Go Vap, TPHCM
bién thoai: (069) 651267 - 0915141492 E-mail: tapchikhktqs@tdnu.edu.vn

Gidy phép hoat dgng bdo chi sé 287/GP-BTTTT ngay 30 thing 6 nam 2015 ciia By Thong tin va Truyén thong xudt ban.
In tai Xuing in Truong SQKTQS, s6 lirgng 500 cuén.
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