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TINH TOAN, THIET KE GIA TAO DAO DPONG CHO THAP PHAO
XE XiCH CHIEN PAU

CALCULATION AND DESIGN OSCILLATING FRAME FOR THE GUN TURET OF
ARMOURED FIGHTING VEHICLES

V4 Vin Trung, Nguyén Minh Tan
Khoa Bong luc, Hoc vién K¥ thuat Quan sy

TOM TAT

Bai bdo trinh bay phuong phdp tinh todn cdc liec tac dung lén hé thong co khi lam co s¢ dé
thiét ké, ché tao cdc chi tiét ciia thiét bi tao dao dong trong mat phang tam va mat phdng huong.
Day la mét thiét bi ding dé kiém tra chat licong hé thong on dinh phao xe xich chién déiu ho T-54,
1-55, sau siwa chita tai nha may.

Tir khéa: Khung tao dao déng; Hé rirdirg on dinh; Xe xich chién ddu.
ABSTRACT

The paper presents a method for calculating of the forces acting on the mechanical system
as the basis for designing and manufacturing the details of oscillator device in the horizontal and
vertical planes. This device is used to exam the quality of the stability system of armoured Jighting
vehicles T54, T53 after repair at the factory.

Keywords: Oscillating frame, stable system, armoured fighting vehicles.

1. PAT VAN DE khién hoa lue ¢o tam quan trong dac biét. Hé

thdng 6n dinh phao quyét dinh dén do chinh
Xe xich chién dau (XXCD) T-54, T-55 xac phao cua XXCD. Vi vay, viée nghién citru,
hién nay va nhirng nim tiép theo van la chién tinh toan thiét ké gia thur tong hop dé kiém tra
de”}u chu luc cua quan doi ta. Trong diéu kién dd on dinh nong phdo Ia cép thiét, co v nghia
tiém luc kinh té va khoa hoc cong nghé cua khoa hoc va thuc tién cao. Noi dung bai bao di
nudc ta hién nay, viéc nghién ciru ché tao cac vao nghién ciru, tinh toan thiét ké, gia tao dao
loai gid thir phuc vu nang cao chét lugng cong  dong phéo xe xich chién déu T54, T-55 dung dé
thc stra chira vii khi trang bj ky thudt la rat can  kiém tra h¢ théng én dinh trén ho xe nay.
thiét. Trong do, viéc stra chira hé thong dicu
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2. CO SO THIET KE VA LUA CHON
PHUONG AN THIET KE

Cian cir vao két cdu thin xe - thap phao
ho xe xich chién ddu T-54, T-55 [1,2], ban v& lip
ghép gitra than xe va thap phao [3] (hinh la);
trén co so phan tich két cau gid rung dé hudn
luyén hé théng on dinh xe T-54, T-55, do Lién
x6 cii thiét ké ché tao va Binh chung Tang Thiét
giap cai tién (hinh 1b); qua khao sat thiét bi kiém
tra tinh thap phéo tai Nha may Z153 (hinh Ic),
ching t6i dua ra phuong an thiét ké gia tao dao
dong (GTDD) phao xe xich chién diu ho T-54,
T55 1a mét thiét bi tong hop (hinh 2).

Hé théng tao dao dong can dam bao:

- Tao dao dong khung trong mit phang
tam (lac tam) 10+20 lan/ph;

- Tao dao déng khung trong mit phang
hudng (liac huéng) 1020 lan/ph.

Hinh 1. Co so thiét ké gia tao dao dong thap phao:
a) Két cau tam noéc than xe; ’
bh) Gid rung cua Binh chung Tang Thiét giap;
¢) Gid kiém tra thap phao tinh tai Nha may Z153.
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Céu tao ciia thiét bj gdm hai phin chinh:

e Hé théng co khi (HTCK) bao gdm,
khung tao dao dong va gia d& toan bo thap phao
Xe tang.

* Hé théng truyén dong thuy luc sinh
luc tac dong dam bao lic HTCK trong mat
phing tam va hudng.

Trong pham vi bai bao chi tap trung
nghién ctru tinh toan thiét ké cac chi tiét chinh
cua HTCK gia tao dao dong.

Thap phae
f—\ J - _B_
Lac tim
N/
/A Lac hieong

| >

D —

Hinh 2. Mo hinh gia tao dao dong.

Kich thudc bao cua thiét bi du kién
DxRxC=2700x2500x2100 mm.

Kich thuéc bao cua khung gia thir
tinh toan theo kich thuéc bé mait lip ghép
véi vanh lin thap phao du kién DxRxC=
2300x2300x1430mm.

3. TINH TOAN THIET KE GIA TAO DAO
DONG THAP PHAO

3.1. So liéu ban diu
- Trong luong thap phao:

P =105000 N;
- Trong luong khung gid tao dao dong:

P = 15000 N;
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- Téng trong luong tac dung [én 16 xo
va 6 d&: G= 120000 N.

3.2. Trinh ty tinh todn
a) Tinh to4n lyc tic dung khi lic tAim

- Tinh tii trong 16n nht du kién tac
dunglénloxo F__

Céc luc tac dung Ién gi4 tao dao dong
duoc thé hién trén hinh 3, theo phuong trinh
c4n biang m6 men quanh tim truc quay O ta co:

FyiXy+2F, X +GA, =2F ,x,, (1)

Trong d6:
Fxl’ lel’ F

luc va 10 xo xinh ra;

X, X oX,y 12 40 dai canh tay don dén
cac vi tri dat luc;

A, 1a dd 1éch cua trong tdm thiét bi so
v@i mat phang thang dimg di qua truc quay.

1a céc luc do xi lanh thiy

.

0
Xx1(1150) f00
o0

Hinh 3. So @6 lyc lyc tac dung lén GTDD
khi ldc tam.

Khi tlnh toan so bd va dé dam bao két
cdu tir tr vé vi tri cli sau khi théi téc dung coa
X1 lanh thuy luc thi gi tri 16n nhét cia md men,
do luc 16 xo0 nén F,, sinh ra phai mé men léch
do trong lugng GTDD sinh ra:
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2.F,,x,,=GA, 2)

Trong trudng hop nay F, , chinh 1a F o
gia tri goc 1éch @ nho (=5 [4] nén A duoc
coi nhu bang tich cta goc o vdi toa do trong
tdim Z (liy theo ban v& thiét ké bd chi chung
Z=1 875 m) nén ta co:

_GZ0
2.x,

F

max (3)
Thay cac gia tri cia G, ¢ , Xy Zg vao
(3) tadugc: F__ =12265,7 N.

- Chuyén vi lam viéc x cta 16 xo dugc
xac dinh nhu sau:

Theo diéu kién vé khoéng gian lam viéc
cua 16 xo, phai dam béo kich thuéc phi hop véi
tong thé cia GTDD khi dé:

+ Chon chiéu dai ban diu cua 1o xo H
=420 mm;

+ Khodng lam viéc x = 80+120 mm;

D6 cing cua 16 xo duoc tinh theo cong
thic:

F 12265,7 12265 7
k = —max _ =1 2,2+1 N/m 4
X 120 80 0 >3 m(4)

Lva chon d¢ cimg 160 xo k=150 N/mm
lam co s& dé tinh toan.

Bién dang Al cta 10 xo0 & trang thai khi
chua dit thap phéao len gia hoan toan, do taj
trong ctia phin khung gia dao dong giy ra:

,—T=—=25mm (5)

Khi djt thap phao 1én, toan bd 4 16 xo0
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tiép tuc bi nén xudng cho t6i khi § truc quay
cham téi thanh cia gié lap trung gian, 16 xo0
bién dang mét doan Al, tinh theo ban thiét ké
so bd ta dugc:
Al, =H, - Al, -H, =420 - 25355 = 40 mm(6)

Khi phao dao dong dudi tic dung cuia
hé thong thiy lyc thong qua GTDD thi qua
trinh bién dang cua 16 xo0 tiép tuc cho t6i khi
dat gia tri Al, ma tai vi tri d6 Ung voi than xe
O trang thai glao déng goc doc 16n nhét, tuong
tmg v6i hanh trinh banh ty thir nhét 16n fihdt 13
Z_ =120mm.

Do diéu kién goc dao dong nho nén ta
cd biéu thirc:

LI ™
Ll 'Zmax
Trong dé:

X, la khodng cach tir tam 16 xo0 tGi tam
truc quay cta gid x, =800 mm;
z  la hanh trinh dao dong thing 16n

nhét ciia banh ty thir nhat;
L, 1a khoang céch tir trong tdm than xe
tGi truc banh ty thir nhat (lay L,=1,94m).

Thay céc gia tri vao va tinh ta duoc:
Al=50 mm.

Vay, chuyén vi 16n nhat cua 10 xo la:
x = Al + Al, + Al;= 115 mm (8)

Tai trong 16n nhét tac dong 1én 10 xo
trong qua trinh lam viéc:

F .. =xk =115.150=17250 N (9)

Vi thibt ké bb tri céc 10 xo hdi vi doi

xirng v6i nhau qua truc quay cua khung gia nén
tai trong nho nhét tac ddng 1én moi 10 xo la:

TAP CHI CO KHI VIET NAM, S6 6 ndm 2019

F_, = (Al +Al - Al,)k = (25 +40-50).150=2250N (10)
b) Tinh toan thiét ké 16 xo

s - Lva chon 10 xo xo0édn 6¢ ¢6 duong kinh
day va budc 16 xo khdng d6i;

- Chon vt liéu ché tao 16 xo la thép
Crom-Silic 60C2XA cd co tinh tai [5] vaTCVN
1767-75, theo bang sau:

Bdng 1. Co tink ciia thép Crom- Silic 60C2XA:

Co tinh
Mic | Gidihan | Gigihan | D0 820 | DO that
thé . X tuong tuong
P chay, o, bén, o, déi.5. | i,
kG/mm? 2 28 ?
(kG/mm?) | (kG/mm?) %) (%)
60C2XA 160 180 5 20

- Chon chi sd ¢ va xac dinh dudng kinh
day 10 xo:

Chon ¢=5 ta c6 hé s§ Wahl:

4c-1 0,61 -
k, = c-1. 615 _ 20-1 +0,615 =13IN(11)
4c-4 c 20-4 5

Ung suit xoén cho phép:
[t]=0,3.5, =0,3.1800 = 540 Mpa.

Duong kinh day 16 xo d dugc tinh theo
cong thure [6]:

k.F ¢
d:]’6. W max’ "
e

Ta chon duong kinh theo tiéu chudn
d=20mm.

=1’6.\/1,31.17250.5 ~23 mm (12)

540

- X4c dinh s6 vong day 1am viéc n:

__xGd 11581020
8¢'(F, -F,) 8.5(17250-2250)
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Sé lugng vong 10 xo toan bo la:

n,=n+2=12,5+2=14,5 vong.

- Pudng kinh trung binh cua 16 xo:
D=¢d=5.20=100 mm

- B¢ cling cuia 10 xo:

_Gd* 8.10%20°
~8Dn 8.100°.12.5

=128 N/mm (14)
- Bude cua 10 xo khi chua chiu tai:

(AL 12) 8¢ -
n ‘Gd h
31,86+ 32,937mm; chon p= 32mm.
- Chiéu cao ban dau cua 10 xo:

H,=pn+2d=32.12,5+220=440mm  (15)

¢) Tinh toan chinh xic tdi trong va chuyén
vi lam viéc

- Tinh tean cic chuyén vi:

375
AII:P—: 0—293mm
k 128
Al, =H, - Al, - H, =440 -29,3-355=55 7mm;
x=Al + Al -Al; =29,3+55,7+50=135mm;

- Tai trong lén nhét tac dong lén 10 xo
trong qua trinh lam viéc:

F .. =xk=135.128=17280N
- Tai trong nho nhét tac dong 1én 16 xo
trong qua trinh lam viéc:

F,., = (Al +Al, — Al)) k = (29,3 + 55,7 — 50) = 4480 N

d) Thiét ké truc quay

So do xac dinh cac phan luc (R, R)
tac dung Ién 6 truc quay truc quay khi GTDD o
trang thai cén bang dugc thé hién trén hinh 4:
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Hinh 4. So @6 e téce dung lén truc quay cua
GTDD.

Phuong trinh can bang luc tic dung
theo phuong thing ding:

R,+R +4R =G (16)

Do két cau doi xtrng nén ta co:

Trong d6: R ;- 1a phan luc cta 6 d&.

Luc nén cua 10 xo:
R, = k(Al +Al,) =128.85=10880 N.

Thay cic gia tri vao phuong trinh (16)
ta nhan duoc:

CG-4R, 120000 4.10880
od — 9 - b

L

R

=38240N

Truc quay cua GTDD phai dam bao do
bén cao, lam viée & téc do khong 16n nén chon
vat liéu ché tao 1a thép céc bon két ciu chit
lugng tot C45 duoc nhiét luyén dat d¢ cimg HB

320- 445 va umg suét tuong duong cho phép
[c]= 61 Mpa.

Vi tri mit cét nguy hiém nhét chinh la
tai 2 diém C va D ¢6 su thay doi dol ngot vé

kich thudce cling 1 diém c6 mé men udn M_l6n
nhét.

M=R . AC=38240.65=2485.6.10° Nmm.
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DPuong kinh truc s€ duoc tinh theo tai
licu [6]:

R =M ~2485,6.10°
“~{0.1[c] o6l

Pudng kinh truc chon theo ticu chuan
la d=80 mm.

=74,2mm.

Chidu dai truc theo két cau s& ldy L=500
mimn.

e) Két cAu tong thé ciia thiét bi

Sau khi tinh toan, thiét ké, lua chon
duoc toan bd céc chi txct va tién hanh lip ghép
ching, nhan duoc két chu tdng thé cua thiét b
co khi tao dao dong cho phdo xe xich chién dau
ho T54, T55, nhu trén hinh 5.

Hinh 5. Gid tao dao dong phao xe xich chién dau
(phan HTCK).
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4. KET LUAN

Trong bai bao, cac tac gia da phan tich
co sO va lua chon phuong an thiét ké GTDD
cho thap phao xe xich chién déu ho T-54, T-55,
sau do tinh toan cac luc tac dung l1én co cau lam
co 56 dé thiét ké cac chi tiét chinh cia HTCK.
Hé thong sau thiét ké hoan toan phu hop véi
két cau va chirc nang cua mot hé tao dao dong,
bao dam lam viéc tin cay, tao duoc dao dong
lic tAm va lic hudng. Két qua tinh toan céc luc
nhan duoc trong bai bao con dung lam co so dé
thiét ké hé thong truyén dong thuy luc tao dao
dong lic cho HTCK.
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