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TOM TAT

Noi dung bai bdo trinh bay vé gidi phdp sit dung mach giit cham cho ngoi dan xuyén lom kiéu
tandem ctia dan phdn lyc chong tang co diéu khién. Qud trinh phan tich, danh gid phuong dn sit dung
mach dién t dugc thyc hién trén phin mém thiét ké va mo phong nguyén ly mach Proteus, vdi su hd
tro ciia phdn mém ta cé thé xde dinh ra cdc b gid tri cia nhiing tham sé lam viéc cia mach dién ti.
Trén co s@ do c6 thé t6i uu hoa dudc phiidng dn giit cham dién til, ddp ting t6t yéu cdu ddm bdo thoi
gian gii cham.

Tu khéa: Giii cham; Kich nd; Pan tandem; Ngoi dan.
ABSTRACT

The article will be discussing on several methods of using electric circuits to ensure the delayed
time between two stages of detonation of tandem-style shaped-charge projectiles of anti-tank guided
missiles. The process of analyzing and judging diferrent methods of using electric circuits is performed
on Proteus - a software used for designing and simulating the principles of electric circuits, and with the
support of the software, we can determine the value sets of the variables working in the circuits. Base on
those variables, we can select the suitable solution of using circuit to ensure the delayed time between
two explosion of tandem-style shaped-charge projectiles of anti-tank guided missles.

Keywords: Keep slow; Detonate; Tandem; Anti-tank missile.

1. DAT VAN PE gian gitt cham (t ) gidia hai vu né (1, 2] (Hinh

1). Do dé, céc ddu dan tandem diing ngoi c6 gii

V6i ddu dan tandem, d€ dat dugc uyluc  chidm phu hgp. C6 mot s6 gidi phap dam bao

cdn thiét tai muyc tiéu c6 gidp phdn ung né thi  thdi gian gil cham gita hai vu né nhu: s dung

liéu nd chinh phai né sau liéu nd so cip mot khoang cich vat ly, liéu thudc gii chim, mach
khodng thoi gian thich hop - dugc goi la thai dién tu...
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Hinh 1. So do nguyén ly tdc dung cua ddu dan
tandem va thoi gian giit cham:
1- Muc tiéu; 2- Gidp phdn ting nd; 3- Pdu dan
xuyén lom tandem.

Dai véi dan ¢ diéu khién, qua tai tac
dung 1én cac chi tiét khong 16n va co thé su
dung dugc nguodn nuoi ¢o san thi gidi phéap giit
cham bang mét mach dién la phi hop. Trong
bai bdo nay sé trinh bay cdc két qua nghién ciu,
xdy dung phuong an giti cham bang mach dién
t, st dung cong cu thiét ké - mo6 phong mach
dién tl Proteus dé khao sat ciac tham so lam
viéc va dac tinh ctia mach dién tu, ti do lap rap,
ché thi va thi nghiém trong diéu kién phong
thi nghiém.

2. XAY DUNG NGUYEN LY MACH GIU
CHAM

Mach giti chim dya trén nguyén 1y R-C
(két hgp gitia dién trd va tu dién dé tao do tré
thoi gian). Pan st dung ngoi nd tu dién gom
hai mach nd ddc lap, mot mach nd cung cac
hé théng chi yéu ctia ngoi dugce ddt trong liéu
nd so cdp. Mach no thi hai cing hé théng bao
hiém sé dat tai liéu nd chinh, hai mach nd nay
déu co xung kich thich la xung dién ap.

Theo so do6 khoi giti cham hinh 2, khi
chuin bi phong, tu dién C7 dugc nap day dién
ap ti ngudn dién bén ngoai.

5 20 <l
1 E
/|
A 17
7
! o

Hinh 2. So d6 mach tao thoi gian giti cham diing cho

ngoi dan tandem:

2 - Kip né ciia lidu sd cap; 4 - Kip nd ciia liéu thii cdp; 5- Cong tic;
7- Nguon dién; 8, 9 - Cdc cudn cdm ctia mdy bién dp 20; 10,
11- Cde cudn cam cia mdy bién dp s6 17; 12,14 - Tu dién;

13 - Di¢n trg; 15 - Diac; 16, 21- Diot.

Khi cham muc tiéu, cam bién chiu tac
dong cua phan lyc ti muc tiéu, khoa 5 sé dong
mach dién, tu dién C7 sé phéng dién, nang lugng
dién gy ra cac tac dong dong thoi nhu sau:

- Ning lugng dién dugc khuéch dai
cong suat tai may ting ap 17 va kich né mach
né 1 cung liéu nd so cap 2, dong xuyén so cip
phé huy hoan toan giap phan tng né.

- Déng thoi, khi khoé 5 déng mach thi
nang lugng dién sé dugc khuéch dai tai may
tang ap 20 va qua diot 21 nap ndng lugng cho
tu C12 theo chiéu nhu hinh vé 2, sau dé tu C12
phéng dién qua mach RC (R13, C14) 1a mach vi
phén tao xung dao dong l1a xung kim.

Thiristor 16 co cuc diéu khién G dugc
noi ra ti ban dan loai P gan kat6t, nén xung
diéu khién téc ddng vao cyc didu khién G phai
la xung duong va xung duong nay co bién do
cuc dai thi thiristor sé dugc thong hoan toan.

Do sti dung DIAC 15, ban ddu xung dién
qua nd la xung am, ttc la tai cuc diéu khién G
cta thiristor 16 sé c6 dién ap am, nén 16 dong
khong cho dong dién chay qua. Sau mot thoi
gian bang chu ky dao ddng cia xung kim thi
xung dién 4p qua DIAC la xung duong véi bién
dé cuc dai nén thiristor 16 dugc thong (md)
hoan toan.
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Thei gian gitt cham gita vu né liéu so
cip va vu né liéu chinh ctia dan tandem bing
chu ky dao dong ctia xung kim (1) trong mach
R-C.

Tu nhiing ldp ludn va phén tich trén,
doi hoi mach vi phén RC, ban d4u no phdi tao
ra xung dao dong la xung am.

Sau khoang thai gian giti cham theo yéu
ciu (chu ky dao dong ctia xung kim), xung kim
13 xung duong véi bién do cuc dai sé qua DIAC
15 tdc dong vao cyc diéu khién G ctia 16 va kich
md cho thiristor 16 thong hoan toan, dong dién
chay qua nd va hai cyc cta kip n6 phong dién
trong mach no thu 2 ctia ngoi nd sé c6 dién ap
theo yéu cdu. Kip n6 phéng dién kich ng hoan
toan liéu n6 chinh tai thai diém t6i yu va liéu
chinh ctia dan tandem sé phat huy uy luc cao
nhét tiéu diét hoan toan muc tiéu.

Thoi gian giti chdm gitia hai vu né cia
mach gid cham RC nhu trén dugc xic dinh
theo cong thiic:

=k RE (1)

Trong do:

-k hé s6 thuc nghiém va k_=0,7;
- R: dién tro, O;

- C: dién dung cua ty dién, F

T cong thic (1), ta thdy viéc diéu chinh
va thay ddi thoi gian giti cham c¢é thé thuc hién
nhd vao thay déi gia tri ctia dién tré R13 va dién
dung cta ty dién Cl14. bién dung cta tu dién
C14 cd micro Fara (uF).

Chang han voi cic gié tri C14 = 15puF va
R13 = 304, thi thoi gian git cham gita hai vu
né sé dugc xac dinh:
T, =1k, R13C14=0,7.301510® = 31510 * s = 3155
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D6i vdi cdc dan tandem nhu Konkurs-M
(Nga), 9M14M-2T (Serbia), theo tinh todn
cla cdc tac gia, thoi gian giti chim yéu ciu la
khodng 200 =+ 450 ps. St dung cong thuc (1),
co thé chon ra céc cép gid tri R-C thoa man yéu
cau vé thoi gian git chim cho truGe d6i vdi
tiing dau dan.

3. XAY DUNG NGUYEN LY MACH GIU
CHAM DIEN TU R-C CO KHUECH DAI
CONG SUAT

D6i véi mach giti cham, ngoai viéc ddm
bdo thiét dat dang thoi gian git chdm nhu
mong mudn con phai dam bao cong suit kich
hoat 6ng ng, va do d6 can phai c¢6 thém b phén
khuéch dai cong suat. Ta di xem xét so d6 mach
gitt cham R-C co khuéch dai cong sudt nhu
Hinh 3.

Trong so d6 nay, mach tao thoi gian git
cham la mach R-C vdi nguyén ly da dugc thé
hién & hinh 2 véi tham s6 chinh d€ tao ra thai
gian gitt cham laR _va C,o tin hiéu déu ra cta
mach nay gébm DRI va PR2 dugc dua qua khoi
khuéch dai cong suét sau do dugc dua dén dé
dét kip n6 dau né phu (kip 1) va kip né dau né
chinh (kip 2).

L}m kb nech dan cong suit
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Hinh 3. Sa dé mach giti chdm R-C c6 khuéch dai
cong sudt.
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Khi phong dan luc nay khéa K1 dong, tu
dién C3 dugc nap day, do khoa K2 van ho nén
cac role 1 va 2 chua dong dan dén chua c6 dong
dién chay qua dé dét kip. Khi tén ltta cham muc
tiéu luc nay khoa K2 dong lam théng mach, cac
tin hiéu ddu ra dugc khuéch dai va dua vao dét
cac kip 1 va kip 2 vai d¢ tré thoi gian duge xac
dinh trén man hinh Osilo & hinh 4.

Hinh 4. Man hinh Osilo trén phdn mém mo phong
khi tén lita (dan) cham muyc tiéu

Duya vao biéu d6 dién ap trén Osilo ta
xdc dinh dugc thoi gian tit khi dan cham muc
tiéu dén khi phong dién dot kip s6 1 (T1) va kip
6 2 (T2) ta xdc dinh dugc thoi gian git cham:
T,. = 297,93 297,66 = 0,27 ms =270 ps. Gid tri T
xdc dinh dugc hoan toan dap ting dugc yéu cau
dam bdo kich nd ddu dan xuyén lom tandem tai
muc ti¢u dat hiéu qua tiéu dié¢t muc tiéu la cao
nhat.

4. CHE THU VA THU NGHIEM

Nhém nghién ciu da ché thid, thu
nghiém nhiéu lan va di dén dugc mot két cau
phtu hop (Hinh 5). Mach git cham R-C don
thudn va mach cé khuéch dai chi khic nhau &
bo khuéch dai cong suét nén dé thuin tién trong
viéc ché thu va tiét kiém chi phi, ta sé ché thi
hai phuong an nay trén cing mét bang mach
dién va hai phan nay sé dugc dong hay ngat véi

nhau thong qua cac cong tac chuyén mach. Méi
gidi phap gitt chim sé c6 2 ché do dé doi chiing
khd nang lam viéc:

- Ché d¢ thu nhat: khi dong mach dién
(tuong tGing v6i dan cham muc tiéu) thi 2 den
led sé€ sang tré pha nhau bang khoang thoi gian
giti chdm mong mudn (200 + 450ps), khi quan
sat bang mat thudng sé thdy 2 den led gin nhu
sé sang dong thai do thoi gian tré la rat nho;

- Ché d¢ thu hai: khi déng mach dién
(tuong ting v6i khi tén 1da cham muc tiéu) thi
2 dén led sé sang tré pha nhau mot khoang thai
gian du lon (cd vai gidy) d€ mat thuong co the
phén biét dugc do tré nay.

G Kawdeh o |
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‘ Cong thc chon khudch dalj
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j Cong tic chuyén ché d6 |

i Khoi gitt cham R-C |

Hinh 5. Mach giii cham dién tir R-C sau khi ché thit

Trong mach giti cham dién ti nhu hinh
5, cdc cong tac chuyén ché dé giup ta chon ché
do thi nhat (gid cham ps) hoac ché d¢ thu hai
(gitt cham 1s). Céac cong tic chon khuéch dai
cho phép ta lua chon thit nghiém hoat dong ctia
mach gitt chdm R-C don thudn hay mach gii
cham R-C co6 khuéch dai cong suat. Mach dién
6 san cac dau cho dé co thé thit nghiém dot kip
né néu can.

Mach giti chim dugc kiém tra va danh

gié hoat dong cuia hai phuong dn, méi phuong %~
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dn hoat dong theo hai ché d¢ ma phuong 4n
ché thit da dé xudt. Qua thit nghiém thuc t€ cho
thdy mach gitt cham dién ti dim bao hoat dong
ding theo thiét ké ban ddu da dit ra.

4. KET LUAN

Trong nghién cttu nay da x4y dung dugc
sd d6 nguyén ly, chuic nang va két ciu ctia mach
giti chdm, nhd sy ho trg ctia cong cu mo phong
s6 trén phin mém Proteus da giup gidi quyét
van dé mot cach don gidn va hiéu qua. Qua
khdo sit cho thdy, d€ hoan thién dugc phuong
an st dung mach dién R-C, khong chi cin cha
trong vao viéc tim ra nhiing tham s¢ cua linh
ki¢n dé thiét lap dugc thdi gian giti cham theo
yéu cdu ma con phdi ddp ting dugc cong suét
dét kip tin cay. O khia canh khac, cin c6 sy
ddnh gid kha nang hién thyc héa so d6 két ciu
ctia mach gitt chdm dién ti néi trén véi didu
kién cong nghé hién co trong nudc ciing nhut dé
xudt cac phuong 4n céi tién, khic phuc nhiing
mdt han ché va nang cdp chiic ning ciia phuong
an thiét ké nay.

O pham vi thi nghiém tinh, cdc thong
s6 clia mach dép tdng t6t yéu cdu, véi nhiing
phan tich vé diéu kién qua tai va dién 4p nguén
¢ trén, mach cé thé dap tuing dugc yéu cdu khi
gin vao ngoi voi nhitng bé sung vé bao vé va
chong séc, chong nhiéu ctia vy né liéu so cip.
Két qua khao sat, nghién ctiu c6 thé giup lya
chon ra ciac thong sé lam viéc phu hop cho
mach git cham kich né cic ddu dan tandem
khédc nhau.+*
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