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TINH TOAN QUA TRINH MO’ BAO HIEM PHUC VU THIET KE
VA THU NGHIEM SAN PHAM V-25

CANCULATION OF ARMING PROCESS FOR DESIGN
AND TESTING PRODUCT V-25
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TOM TAT

Trén co so cdc tham sé két cau cia cdc mau san pham V-25, nhom tac gia tién hanh tinh
todn, xdc dinh cdc khoang cdch va cdc thoi diém ciia co cdu bao hiém quadn tinh, co cau bao hiém
ly tdm va ciia toan san pham. Két qua khdo sdt cho phép danh gid tinh mé bao hiém twong doi toan
dién ciia san pham, dong thoi lam co sé cho phan tich va dé xudt nhitng chi tiéu thiét ké va gidi phdp
thir nghiém san pham.

Tw khoa: San phcfm V-25; Co cdu bao hiém; Qua trinh mo bao hiém.
ABSTRACT

On the basis of structural parameters of real samples of the product V-25, the authors
conducted a survey to determine the distances and moments of the safety and arming mechanisms
(setback mechanism, the centrifugal mechanism) and of the whole fuze. The calculation results
allow to evaluate the relatively comprehensive arming process of the fuze, and at the same time
serve as a basis for analyzing and proposing design criteria and solutions for testing the product.

Keywords: Product V-25; Safety mechanism; Arming process.

1. PAT VAN PE

San pham V-25 ddng bo véi dan phan
luc M-14-O® c6 hai tang bao hiém: quan tinh
va ly tAm nbi tiép nhau dé dam bao do an toan
trude khi ban, khi ban va trén duong bay [1,
3]. Theo céc thong s6 duge cong bd, qua trinh
md bao hiém s& két thuc khi dau dan ra khoi bé
phong tir 5 m dén 100 m [2, 3]. Vi cac thong sb
nay, viéc thir nghiém khoang cach mo bao hiém
t6i thiéu s& gip nhiéu kho khan, do dau dan ¢

uy luc 1on, dong co chira nhiéu thude phong, tai
khoang cach 5 m thudc phong con dang tiép tuc
chay... Vi vay, trong qua trinh thiét k&, ché tao,
trudc khi xac dinh lai cac thong s6 chién — k§
thudt va dac biét 1a khi xay dung cac hang muc
thir, qua trinh mé bao hiém cia san pham can
dugc tinh toan va danh gia day du.

Céc tac gia da tién hanh do dac, phan
tich, tinh toan cac so li€u két cau cia san pham
va thuat phong cua dan, tinh toan do an toan
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trude khi ban, cac co cau bao hiém quan tinh, ly
tam dé xac dinh dugc cac khoang céach va thoi
diém cua cac co cau bao hiém va cua toan san

pham.

2. THONG SO KET CAU VA THUAT
PHONG

Céu tao hé thdng bao hiém kiéu quan

tinh két hop ly tim ciia san pham V-25 duoc
trinh bay trén hinh 1. Cac thong s6 khao sat mau
chinh duogc trinh bay trong cac bang 1, 2, 3.

Bang 1. Cac théng so cua co cau bao hiem quan tinh

—

(=N TS P SV [N

Hinh 1. Co cdu bdo hiém hén hop qudn tinh — ly

tam trong san pham V-25.

1 - Chét ly tam; 2, 6, 8 - Lo xo; 3 - Oc miit;
4 - Vong bit kin; 5 - Ong chen;
7 - Chot quan tinh; 9 - Pia gii.

TT Dai luwgng Ky hiéu Gia tri Pon vi
1 Khéi lugng chdt him m 3,06 g
2 Poan duong mé bao hiém cia chét ham: a a 14 mm
3 | Lyc can ctia 16 xo0 & thoi diém mé bdo hiém _— 0,385 N
4 | Luc can ciia 16 xo & thoi diém md bao hiém _— 0,5163 N
5 Luc can 10 xo & trang thai lap i 0,074 N
6 | Luc can 16 xo & trang théi ldp _— 0,1182 N
7 | Bién dang 10 xo khi lap A 3,33 mm
8 Khéi luong 16 xo0 i 0,1 g
9 Ban kinh chdt him r 3 mm
10 | Chiéu dai chét him 1 12 mm
1 I(,hoéflg céfh tl‘I khéi tam dén cudi phan duong kinh 1 5 mm

16n cua chot ham c
12 | Khoang céach tir chét ham t6i truc quay dau dan T, 9,4 mm
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Bdng 2. Cdc théng s6 ciia co cdu bdo hiém ly tam

TT Pai lwgng Ky hiéu Gia tri Pon vi

1 S6 lwong chét ly tim n 2

2 | Khéi luong chét ly tam m, 3,8 g

3 Poan duong mé bao hiém ctia chdt ham a 2,5 mm
4 | Do cling cta 10 xo bao hiém C, 300 N/m
5 Luc can cua 10 xo 6 trang théi lap R, 6 N
6 Khoang céch tir tdm hat ly tdm t6i truc quay dau dan I, 6,33 mm
7 | Khéi lugng 16 xo i 0,09 g
8 Khdi luong khdi va dap phan luc m 2,2 g
9 | Chiéu cao cta 16 xo 6 trang thai tu do h, 8,1..9 mm
10 | Chiéu cao cta 10 x0 & trang thai 1§1p h, 3,91..5,13 mm
11 | Lyc can cta 10 xo & trang théi lap R R ;’(7)2 N

R ENT 3,09
12 | Luc can cua 10 xo ¢ thoi diém mé bao hiém i R 482 N
Bdng 3. S6 liéu thudt phong trong ciia dan phan lyc M-14-O®
STT Cac dai lugng Ky hiéu Gia tri Don vi do

1 | Lyc thudc phong f 920000 | J/kg

2 | Hé s6 doan nhiét k 1,25

3 Céac hé sb trong ton that a,b 0,3;5

4 | Ton that luu luong 0, 0,92

5 Khdi luong dau dan ké ca ngoi m 39,6 kg

6 | Chiéu dai ban dau cua TP L 0,515 |m

7 Puong kinh ngoai cua TP D, 0,0433 m

8 | Duong kinh trong cua TP d (@) 0,01 m

9 | Khdi luong ban dau cta TP ® 7,65 kg

10 | Duong kinh tiét dién t6i han d, 0,0129 |m

11 | Pudng kinh trong budng dét D, 0,132 m

12 | Hé s6 mil cua quy luat tbe do chay v 0,7

13 | Hé s6 luc day C 1,628
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Bdng 4. S6 liéu thudt phéng ngoai ciia dan phan lwc M-14-Od

STT Cac dai lugng Ky hiéu Gia tri Pon vi do

1 | Nhiét d¢ tiéu chuan T 273 °K

2 Nhiét do khong khi T, 293 °K

3 Khdi luong TP ® 7,65 kg

4 Goc phong 0 45° do

5 Puong kinh ngoai ctia dan D, 0,140 m

6 Hé sb hinh dang dan i, 1,3

7 Heé s6 phong C 0,64 m¥kg
3. TINH TOAN AN TOAN TRUGC KHI BAN 53.0.H

‘ ' 7 R ..=zm .rO.T
- }?iéu, kién an toan cia co cau bao hiém Hay
quan tinh:

Diéu kién an toan truc khi ban cua co : 75N>(3 i 0;)9) 1076,33.10 353’9&_0 e

cau [4]:

R. 2 %mgH(lﬂﬁ)z

Thay s6 li¢u vao, ta duoc:

2(4 +a)
(24 +a)a

R =0,385N <18,42 N.

m min

2(3,33+14).10° B )
3,06.107°.9,81.2.(1+0,6) =18,42(N)

H(l4+f) =— 3
met(1+) (2.3,33+14).14.10°

Nhu vay, lyc can 10 xo giir chdt quan
tinh kha nho. Tuy nhién, san pham van dam bao
an toan boi chét ly tim van dang ¢ vi tri chan
gilr kim hoa.

— Diéu kién an toan cta co cau bao hiém ly

tam:

Do an toan trong bao quan van chuyén
duoc kiém tra theo diéu kién [1].

Vay, diéu kién an toan trong bao quan,
van chuyén dugc dam bao.

4. TINH TOAN QUA TRINH MO BAO HIEM

— Kiém tra d$ tin cdy mé biao hiém quan
tinh:

Vi day la ng01 dan phan luc nén diéu
kién tin cdy mo bao hiém cua co cau 1a [1]:

Rmmax < ’Ylm' (dd\t/j - d N d mr KMVmaX

Thay sb vao vé phai cta bat phuong
trinh, ta duoc:

0,7.(3,06 +03)10 332,18-0,4.0,09-0,053.3,06.107.9,4.107.1,315°.400° = 0,6248 N .

Do 0,6248 > R = 0,5163 nén diéu
kién mo bao hiém tin cdy duoc dam bao.
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— X4c dinh thoi diém chét quan tinh chuyén
dong:

Phuong trinh chuyén dong cua chdt
quan tinh c6 dang [1]:

d’x
dt’

- Xac dinh cac hang so:

x =K, -Kt’

k.- dmr()'KM :0,053.3,06.10’0914 10°1315° _ 0 6529 101/ m),
m (3 06+ j10’3
3
=RaRi_ 0’45065‘0’00961 ~ 8188 = K =90,488.
am- 100 (3 06 + 3)103
K =RitdN, 00961400904 ) /g

= o
m ( , 0’1).10*3
3

Thoi diém chdt quan tinh chuyén dong
duoc xac dinh bang diém giao do thi hai ham

s0: f()=d—V—K v va f(0)=K

Fifn),

2

F1it) F2{t)

F2(y

&

=]

[
o 0005 001 0015 002 0025 003 0035 04 0045
ifs]

Hinh 3. D6 thi xdc dinh t,

Két qua trén hinh 3 cho thay thoi diém
chét quan tinh mo bao hiém 1a t,= 0,014s, (mg
v6i khoang cach ma dan chuyén dlCh duoclala
0,024m.

5. TINH TOAN CO CAU BAO HIEM LY TAM

— Kiém tra d tin cdy mé bao hiém ly tam:

Diéu kién tin cdy md bao hiém khi bin
dugc kiém tra bang bat dang thirc [1].

R Vi = (S + Fy)

mmax S 72 (ro +a)

Trong do:
S, = m(d—Vj =3,8.10".160 = 0,608(N)
dt ),

F

dg:

-3
m, (d_Vj _222107 160-0.352(N).

n \dt ),

:oe(3s+¥) 10°.(6,33+2,5).107.1,3152400% ~0,2(0,608-+0,352) =9,52(). "

Do R, =4,82<9,52 nén diéu kién tin
cdy mé bao hiém khi ban dugc dam bao.

— Xac dinh thoi diém chét ly tim chuyén
dong:

Phuong trinh chuyén dong cua chot ly
tam c6 dang [2]:

rOKQV(f—&,—BM[d—Vj =0,
m dt J,

2
Vo1 B, =f£\/(l+ 2dej + K30
m' n.m

Thay s6 vao, ta co:

3,8.10° 22,2.10°
B, =0,2. HJAFS220) +1,3157,(6,33.107) =0,314-
(3,8+0 09)10 \/ 2.3,8.10
R . +R 1.75+3.06
R[ — / min / max — = 2,405N
2
Ki hiéu:
dv
(1) =K,V - B, S
dt
R
E, (t) =
m!
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Xay dung dugc do thi 2 ham s6 néu trén,
giao di€ém cua do thi hai ham cho ta gia tri t,.

3000
Fi[n)

F2(0

L] ot o2 03 <] o5 L ar o8 op
sl

Hinh 4. D6 thi xdc dinh ,

Tir d thi cho ta thay thoi diém chuyén
dich cua hat ly tim 1a t; = 0,43 s, twong ung y(’)i
khoang cach chuyén dong cua dan so vdi ong
phong 1a 23 m.

6. KET QUA, BAN LUAN VA PE XUAT

San pham V-25 sir dung co cdu bao
hiém hdn hgp quan tinh — ly tim nén c6 do an
toan truéc khi ban cao, ciing do vAy nén cic
nha thiét ké da str dung 16 xo bao hiém quan
tinh kha yéu, dé dam bao mé tin cdy, trong qua
trinh mé bao hiém quén tinh thi san pham duoc
co ciu ly tAm dam bao an toan: tai thoi diém t
=0,014 s, chdt quan tinh md bao hiém g vai
tim bin cla dan 1a 0,024 m. Tai thoi diém t =
0,43 s, chdt ly tam lam viéc, lac nay san pham
dugec md bao hiém hoan toan tuong tng véi
tam ban cta dan 1a 23 m. Gia tri tinh toan nay
cling phu hop véi tinh nang dugc cong bd trén
cac tai liéu 1a tor 5+100 m [2, 3].

Dua vao két qua tinh toan dugc ¢ trén va
cac tinh nang da biét, c6 thé dé xuat mot s6 dinh
hudng tinh toan va thir nghiém thay thé sau:

- M¢ rong tinh toan ddi véi bo thong
s0 két cau thay doi trong pham vi dung sai cho
phép va di€u kién ban thay do6i dé xac dinh

khoang cach mé bao hiém 16n nhit va nho nhét,
tir 46 dénh gia cu thé hon dai mo bao hiém (thu
hep lai, pham vi 5+100 m la kha rong va tan
mat tuyét doi, tuong ddi déu 16n). Dya vao cac
tinh toan nay, dé xuat diéu chinh chi tiéu thiét
ké phu hop hon, theo hudng day khoang cach
mo bao hiém tdi thiéu ra xa hon (trén 30 m).
Hudng nay thoa man tét hon yéu cu chién,
k¥ thut va c6 thé thuc hién thir nghiém kiém
ching [4].

- M6 phong vat 1y trén cac thiét bi thir
ly tam, dé xac dinh duoc cac thong s6 mé bao
hiém cta co ciu ly tim. Xay dung quy hoach
thuc nghiém dé danh gia day du va tin cdy, timg
budc khang dinh tinh chic chin cta két qua thir
[1, 4].

Thiét ké, ché tao va thir nghiém san
pham V-25 1a mét qua trinh kho khin, phire tap,
tiém an nhitng nguy hiém. Vi vay, can thu thap,
tinh toan, phan tich dir li¢u than trong dé diéu
chinh cac thong so thiét ké va phuong phap
danh gia, thr nghiém phu hop véi diéu kién
thuc té. Noi dung va két qua cua béo cao khoa
hoc nay chinh 1a dap tng tirng budc nhiém vu
da néu.
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