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TiINH TOAN THIET KE MAU CO' CAU BAO HIEM QUAN TiNH
S’ DUNG TRONG VU KHi CHONG TANG

DESIGNING INERTIA SWITCH SAMPLE OF ANTI-TANK WEAPONS

ThS. Tran Pinh Kién, TS. Phan Thé Son, TS. Nguyén Hanh Hoan
Vién Khoa hoc Cong nghé Quan su

TOM TAT

Co cdu bdo hiém qudn tinh (BHQT) trong vii khi chong ting dam bdo an toan trong bdo
quan vdn chuyén, tin cdy mo bdo hiém khi ban. Nguyén 1y hoat dong ciia né dya vao liec quadn tinh,
liee dan hoi ciia 16 xo. Bai bdo trinh bay phwong phdp tinh todn thiét ké co cau BHQOT theo mau cum
BHOT ciia dong co hanh trinh (PCHT) tén lira Fargot. Két qua tinh todn dwoc kiém chitng bang
thiee nghiém tir do cho ra mot cdch tinh todn c6 thé img dung trong ché thir vii khi.

T khéa: Liec qudn tinh; Luc dan hoi; P6 ciing; Qud tdi.
ABSTRACT

The inertia switch of anti-tank weapons is used for ensuring safety in storage, transportation
and reliably opening when firing. It’s operating principle is based on the inertia force and spring
force. This paper presents a method of designing an inertia switch, based on the design of inertia —
switch sample in the Fargot cruise engine. Calculation results were validated with experiments, so
the calculation method is able to be applied in the weapon manufacturing and testing procedure.

Keywords: Inertia force; Elastic force (spring force); Stiffness, Overload.

1. PAT VAN PE

Vi khi chéng ting dugc sir dung rong
rdi trong chién d4u, bao gém nhiéu loai nhu:
B72, B87, B89, Konkurs, Fargot,... P an toan
trong qué trinh van chuyén, tin cdy md bao
hiém khi ban duoc quyét dinh boi cac loai co
ciu bao hiém trong no.

Co céu bao hiém c6 nhiéu loai: quan
tinh, ly tm, khi dong luc, nhiét va thude chay,
dong luc khong khi. Trong d6, BHQT duogc st
dung rong rdi hon ca, dic biét d6i véi dan co

gia tdc doc truc 16n. Vi né hoat dong dya vao
luc quan tinh, lyc dan hdi cua 16 xo nén co tinh
6n dinh va do an toan cao. Ngoai ra, n6 c6 do
bén tbt, bao quan duoc 1au dai, kha nang kiém
tra gan nhu hoan toan cac chi tiét co ban nén dé
dang thay thé, stra chira.

Trong pham vi bai bao, nhom tac gia
trinh bay tinh toan thiét ké BHQT theo mau
BHQT DBCHT tén Itra Fargot. Kha nang lam
viéc cuia san phém duoc kiém tra bé“mg thuc
nghiém, phan tich va danh gia.
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2. TINH TOAN THIET KE BAO HIEM
QUAN TiNH

2.1. CAu tao va nguyén 1y hoat dong ciia
BHQT DCHT tén Iira Fargot

BHQT nam trén bo thu thude khdi didu
khién cta thiét bi didu khién trén khoang cta
tén lua [1]. Céu tao g@)m: than vo — ¢b dinh vai
tén lira va cum quan tinh (CQT) — chuyén dong
dugc tuong ddi v6i than vo (hinh 1).

Thin va =, ~ Cum qudn tinh

Hudmg chuvén dgng tén lira

Hinh 1. Bio hiém quan tinh.

Nguyén ly hoat dong: khi phong, gia
toc tén ltra (qua tai) tang, luc quan tinh day
CQT chuyén dong nguoc lai so véi hudng
chuyén dong tén lira (10 xo bi nén), cap ngudn
cho DCHT (mé bao hiém lan 1). Khi qua tai
giam, lyc 10 xo ddy CQT chuyén dong cing
huéng tén lira, cap ngudn cho dén pha (md bao
hiém 1an 2).

2.2. Tinh to4n thiét ké co cAu bao hiém theo
miu BHQT tén lira Fargot

Trén co sd nghién ctru phan tich BHQT
DCHT tén lra Fargot, bai toan dat ra 1a thiét ké
co cau BHQT dat dugc cac chi tiéu (bang 1) [1].

Bdng 1. Cac chi tiéu ky thudt cia BHQT DCHT
tén lira Fargot.

TT Tén goi Ky | Ponvi | Donvi
hi¢u | (m/s?) ®

1 Qua tai khi mé a 2440+100 | 248+10
bao hiém 14n 1

ml

2 | Quatdikhimdbdo | a 415+30 4243

o, N m2
hiém lan 2

CQT (trir 10 x0) va cac chi tiét khac
duoc ché tao dang theo chuin (kich thudc,
khéi lugng, vat li¢u, yéu cau ky thuat...) cua
san pham Fargot. O day, nhom tac gia trinh bay
tinh toan thiét ké ché tao chi tiét 16 xo.

Theo tai liéu [1], cac thong s 10 xo da
bict (bang 2).

Thong sb can tinh toan: ¢ — Hé s6 dan
hdi (46 ctng) 16 xo.

Céc lyc tac dung 1én CQT khi bén:

‘ Luc dan hoi: F o = CA;cladocimg, A la
chiéu dai 16 xo bi nén.

Luc qué}n tinh: F =ma; m1a khéi lugng
CQT, a la gia toc tén lua.

Luc ma sat doc truc: Fms gém cac luc
sinh ra do cac tiép diém duoc kep vao CQT,
ma sat trong noi bd CQT,... Dé don gian, ta gia
thiét F_ lu6n la mot dai lugng khong d6i trong
qué trinh chuyén dong ciia CQT.

Luc ma satly tim: F_ gay ra do bi cau
lam CQT bi 1éch tam (bd qua).

Bdng 2. Céc théng so ciia 6 xo.

A Ky | Donvi
Tén hiéu | (mm)
Chiéu dai 10 xo0 & trang thai tu do h, 28+0,1
Chiéu dai 1o xo khl lap trong cum h 18.640.1
quan tinh !
Chiéu da.1A10 X0 khrl. nén cac vong h 10£0.5
tiép xuc voi nhau d
Chiéu dai 1o x0 khi bao hiem md h 1440,1
lan 1 ki
Chiéu dai 1o X0 khi bao hiém mé h 2120,1
lan 2 k2
Puong kinh day 10 xo d, 0,5
Puong kinh ngoai 10 xo0 & trang D 4402
thai tu do ng
Puong kinh trong 10 xo & trang
théi tu do D, 3-0,2
Tdng sb vong 10 xo n 20+£1
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Khéi lugng CQT: m = 5,6 £ 0,05 (), [1].

Fanr
Fri =

Aty Sfugelne g COT

Hinh 2. Cac lyc tac dung lén COT khi gia toc tén
lita tang den mo bdo hiém lan 1.

Faz

Hredrg chiunedn sy CT

Hinh 3. Cdc lye tac dung lén COT khi gia toc tén
lira giam dén mé bdo hiém lan 2.

Khi qua tai ting dén a_, (hinh 2), 10 xo0
binén: A =h —h, .

Tac6:F, =F, -F haych =ma -F (1)

ml

Khi qua tai giam dén a_, (hinh 3), 16 xo
binén: A =h - h_.
Ta c6: F .

m2 - Ftl2 T Fms hay C}\'mZ =ma_ ,+ Fms (2)

m2

Tu (1) va(2):c(r_+*A_)=m(a_ +a_ )

Iy MGy +amz) (3)
(Am1+Amz)

Ta duoc: ¢ = (0,7 + 0,8) (n%l);
F =257 (N).

2.3. Diéu kién an toan khi roi cia co cau

Ta xét truong hop tén Itra roi tur do cao
H (roi thang duoi).

Luc can cua 16 xo (khi mé bao hiém lan

1): F, =ch

dhm1
bong nang CQT khi dan roi tir d6 cao
H: P =mV,. = m/2gH.

Lyc quan tinh:

f—(1+ﬁ)——m(1+ﬁ)—

D6 an toan cua co cau duge bao dam
néwF <F, +F 4)

Pé do an toan dugc dam bao hon, ta bo
quaF_ vachonF & di€u kign nho nhat (dé
cung nho nhat, o nén mé bao hiém nho nhat):

V
= Cmin: A-ml min

m(l + ﬁ) ﬂ < Cmin'ﬂﬂml min < m(l + ﬁ) gH

17L‘ 17L‘

— (L'mnfr::ia';;ntuc)z 1 (5)

d
th = Fdhmlmm A m(l + ﬁ)

< Cmin'ﬂml min
Cmin-Am1 mintve 2 1
H= ( m(1+8) )
Cac s0 liéu tinh toan duoc chi ra trong
(bang 3).

Bang 3. Cdc théng sé khi tinh todn an todn.

R Ky Do lon
T Ten higu | (don vi)
Hé s6 dan hoi nho
1 nhat cta 10 xo c.. | 0,7(N/mm)
bao hiém
D6 nén nho nhat
2 cua 10 xo khi mo | 13,8(mm)
bao hiém
Thoi gian va cham
3 khi roi xudng t. 0,01(s)
nén gang
Hé sb phuc hoi tde
4 | d0 khi va cham voéi B 0,55
nén gang
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Ta duogc:
g 07138 102 _ 6310m)
max = G e T03(1 1 0,55)) ‘2981 >Srlm
biéu kién an toan 1a H > H . Nhu

vay, khi tén ltra ddm bdo an toan khi roi tir do
cao (3+5)m (roi thang dudi xuong nén gang).

2.4. Dieu kién mé bao hiém cua co cau

biéu kién mé bao hiém dugc dam bao

khi:
av
Fdhm1<mE_Fm5_Fmslt (6)
Do khong biét thoi diém mo béo hiém
nén khong thé biét gia tri cu thé cua . bé

tién 101 cho tinh toan, nguoi ta thuong lay av
dt

bang( ) Vaduathemhésédutruy( N

—9800(m/s2),[1],y (0,65+0,72), [2].

dv
Fdhml max = Ym(E)max - Fms - Fmslt (7)

Khi dan trong nong, c6 thé bo qua anh

hudng cua lyc ma sat do lyc ly tam F__ . Tién

hanh kiém ra d tin cidy mé bao hiém theo diéu
kién:

dv
Fdhml max = ym(a)max - Fms (8)
Ta co:

Fanm1 max = Emax-A o= 08142 = 11,36(N),

N av av
Va: Ym(Ejmax oL Yminm(Ejmax Bl

ymmm(%)max — Frs max = 0,65.5,6.1072.9800 — 2,7 = 33(N).

Nhén thiy (8) luén ding, d6 md bao
hiém khi ban duoc dam bao.

3. PANH GIA KET QUA TiNH TOAN
THIET KE

Phuong phap danh gia: Ché thir va kiém
tra cac chi ti€u ky thuat cia BHQT.

Phuong phap kiém tra: Thiét bi kiém

tra “Thiét bi ly tdm cao tdc khi nén”, ky hi¢u:
LTKN - 01.

.

[
i

True queay Hardf by kst bra LLF)

Hinh 4. So do kiém tra cdc qud tdi.

Phuong phap: Dé kiém tra cac chi tiéu
qua tai BHQT, ta st dung phuong phap quay
ly tim bang thiét bi kiém tra (hinh 4). BHQT
va d0 ga dugc gin cb dinh 1én truc quay cua
thiét bi kiém tra. Khoang cach tir tim CQT
(vi trf ban dau) dén tam truc quay cta thiét b
kiém tra 1a R. Khi thiét bi kiém tra quay tang tir
0 +vy) (p ) BHQT mé bao hiém lan 1, 16 xo
nén thém mot doan o . Sau do, khi thiét bi kiém

tra quay gidm tur (vy = v,) ( ) BHQT mé bao
hiém 1an 2, 10 xo gidn thém mot doan a,.

Qua tai khi m¢ bao hiém lan 1:

2 2
am1 = ©1.Ry = (vziﬂ) (R+a) )

Qua tai khi m¢ bdo hiém lan 2:

2 2m)2
Amz = 0 2.Ry = (vzeoﬂ) .(R— 9-’2) (10)
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Bdng 4. Cdc s6 liéu trong kiém tra.

Ky hiéu R

Pon vi (mm) 51,3+0,5

4,6+0,05 2,4+0,05

Badng 5. Két qua thir nghiém qud tai BHOT.

Lan thir Mau v, (v/ph) | v, (v/ph) | a_ (m/s?) a_ (g) a_, (m/s?) a_ (g
1 1 1950 880 2328 237 415 42
2 1 1980 870 2400 245 405 41
3 2 2040 900 2548 260 434 44
4 2 2000 890 2440 248 424 43
5 3 2070 900 2613 266 434 44
6 3 1990 910 2415 246 443 45

Panh gia: Bang phuong phap kiém tra
nhu trén, ta nhan thiy cac két qua thir nghiém
thoa man cac thong s chi tiéu k¥ thuét co ban
cua cum BHQT (bang 1).

4. KET LUAN

Két qua tinh toan va thyc nghiém trén
cho thay ta da budc dau lam chu thiét ké va che
tao BHQT theo mau bao hiém tén Itra Fargot.

M¢ rong phuong phap tinh toan va
thuc nghiém trong bai bao nay c6 thé ap dung
dé tinh toan thiét ké bang cach lua chon cic
thong s6 cua co cau (lyc 1o xo, khoang cach
dich chuyén 10 xo khi dong mé bao hiém, khoi
lugng cum quan tinh) phu hgp cho cac loai dan
khac nhau.
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