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THIET KB THiiT Bl HAM LUI CUA PHAO TU" HANH 152mm 

DESIGNING THE RECOIL M E C H A N I S M OF 152 mm SELF-PROPELLED CANNON 

Tran Van Tan, Dang Van Tan 

Bmh chung Phao binh 

Thiet bi ham lui dong vai tro trung gian lien ket dan hoi giira thdn phao vd gid phao, dong 

th&i keo ddi thai gian tdc dung cua phdt ban, nh& vgy ldm gidm ddng ke luc tdc dung cua phdt bdn 

len gid phao, gop phdn ndng cao tinh on dmh doi v&i sungphdo khi bdn. Tuy nhien, doi v&iphdo tu-

hdnh 152mm, thiet ke ban ddu cua thiet bi ham lui gom hai mdy day len nen ket cdu con phuc tgp. 

Bdi bdo de xudt mot thiet ke m&i cua thiit bi hdm lui chi bao gom mot mdy day len co cdu tgo vd 

kich thu&c nho gpn hem, nhung vdn ddp img duac cdc yeu cdu cua thiet bi hdm liii 

Tix khda: Thiet bi hdm lui, on dinh, phdo tu- hdnh, mdy day len. 

ABSTRACT 

Artillery recoil mechanism is the part to connect between the barrel and the cradle and 

to absorb the recoil force during firing, consequently reduce the firring force on gun carriage. It 

participates in stability the cannon while firring. However, initial design of the recoil mechanism of 

152mm self-propelled cannon consist of two recuperating cylinders. The paper perposes a simple 

design of the recoil mechanism with only a recuperator, however it satisfies the requirements of a 

commonly recoil mechanism. 

Keywords: Recod mechanism, stability, sefl-propelled cannon, recuperator "̂  
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1. DAT VAN DE 

Thigt bi ham liii ddng vai ttd lien ket 
dan hdi giira than phao va gia phao. Kbi ban 
thigt bi ham liii cd tac dung keo dai thai gian 
tac dung ciia phat bin, lam giam dang kg lyc 
tac dung ciia phat ban len gia phao. Do dd, nang 
cao tinh dn dinh ddi vdi siing phao khi ban. 
Thigt bi ham liii ciia phao duoc cau tao tir hai 
bd phan chinh la may ham liii va may day ldn. 
May ham liii cd chiic nang ham chuyen ddng 
liii va chuygn ddng day Idn ciia khdi lui. May 
dSy ldn cd chiic nang tich tru nang lupng trong 
qua trinb liii, dua khdi lui vd vi tri ban dau sau 
phat ban. 

Ddi vdi phao hr hanh 152mm, may ham 
lui dupe thidt kg vdi hai chg dp lui dai va liii 
ngin [I]. Tiiy theo gdc tam khi ban thi chg liii 
dai hoac liii ngin se dupe sii dung. Tuy nhign, 
vdi viec ddng thai cd hai che dp liii khac nhau 
se din tdi c4u tao ciia thiet bi ham liii phiic tap, 
khd bao dudng, sua chira khi hdng hdc. 

Trgn CO sd nghign cim cau tao, nguyen 
ly lam viec, quy luat ciia lyc can liii va day Ign 
trong qua trinb lam viec cua thiet bi bam liii 
phao tu hanh SU i52mm, bai bao se dg xuat 
mgt thigt ke mdi ciia thiet bi ham lui vdi mpt 
chd dp Iiii ngan duy nhat trong sudt qua trinh 
liii va day len. Thigt bi ham lui mdi se don gian 
ban ve cau tao va cd kich thudc nhd gpn ban, 
ma van dap iing dugc cac ydu cau cua thigt bi 
ham liii. 

2. THIET BI HAM LUI PHAO TU" HANH 
152 mm 

Cau tao ciia thigt bi ham liii phao tu 
hanh 152 mm dugc the hien trgn hinh 1. Cau 
tao cua thigt bi ham liii phao tu hanh 152 mm 
gdm hai may day len gidng nhau dugc cd dinh 
d mang phao. 

May him lm 

Hinh 1. cdu tao thiet bi hdm lui phdo lu hdnh 152 mm. 

Cac thdng sd dac trung cho tac dung 
cua may ham Iiii va may day len khi ban la luc 
can liii va lyc dSy Ign. Ddi vdi cac loai phao thi 
lyc can chuygn ddng cua khdi lui R dupe tinh 
theo cdng thiic [I, 2]: 

R = F(̂ ^ + F̂ ^ + Rj,- Gz.sin(p (1) 

Theo dd, lyc can liii R gdm cac lyc 
thanh phin: Lyc liii F^ ,̂ lyc dky ldn F̂ ,̂ lyc ma 
sat R^ va trpng lyc G^ cua khdi lui vdi gdc tam 

Ddng thdi lyc day ldn F̂ ^ dg dua khdi 
liii ve vi tri ban dau dugc xac dinh theo [1,2]: 

F ^ ^ = S , p J z ) 

Trong do: 

(2) 

- Ŝ :̂ Dien tich be mat lam viec cua 
piston cua may day len. 

- p^/z): Ap suat khi nen trong may day 
len tbeo chieu dai liii z. 

Ap suat khi nen trong may day Ign p^(z) 
dugc xac djnh theo cdng thiic [1,2]; 

P„(z) = P„ (3) 
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Vdi;- V^; The tich ban dau cua khi 
trong may day len. 

3. DE XUAT KET CAU THIET BI HAM 
LUI VOa MOT CHE DO LUI 

," v̂rz = \ ro - K.-.' The tich khi trong 
may day Ign khi lui dupe khoang each z. 

Tu cac cdng thiic (I) va (2) cd thd xay 
dung dupe quy luat luc can liii R va lyc dSy ldn 
F̂ ,̂  theo chieu dai lui z khi liii va khi day ldn cua 
thigt bi ham lui phao ty banh 152 mm nhu trgn 
hinh 2 va hinh 3. 

Hinh 2. Quy ludt ihay doi ciia luc cdn liii R v 

len F khi lui. 
luc day 

Hinh 3. Quy ludt ihay doi cua luc cdn liii R vd luc day 

len F^^ kht day len. 

Tren co sd tinh toan lyc can liii va day 
len phao tu hanh 152 mm, nhim dan gian hda 
ciu tao ciia thidt bi ham liii, nhdm tac gia dg 
xuit mdt thidt bi ham liii mdi gdra I may ham 
liii, I may day len. Diem mdi so vdi thidt bi ham 
liii ban dau la su dung may ham lui vdi mdt chd 
dp liii, trong dd bg phan bii dau dugc dua vao 
bgn trong nham giam kich thudc. Ddng thdi, 
thay the hai may day Ign bang mdt may day Idn 
duy nhat lam giam kich thudc ciia thigt bi ham 
liii ciing nhu mang phao. 

3.1. Cau tao ciia may ham lui 

Ket cau cua may ham lui dugc dg xuat 
thg hien trgn binb 4. Cac thdng sd co can can 
xac dinh cua may ham liii gdm: Dudng kinh 
can bam liii d̂ , dudng kinh ngoai dng ham liii 
D^ ,̂, dudng kinh can dieu tigt 5. Trong dd, 
dudng kinh can didu tiet 5 thay ddi tuy theo 
chieu dai lui z. Cac thdng sd nay dugc xac dinh 
theo [3] va dugc thg hien trgn bang 1. 

Hinh 4. Cdu tgo mdy hdm liiL 

Bdng 1. Mot sd thdng sd cua mdy ham lui: 

Thong s6 

Duong kinh can ham liii 

Duong kinh ngoai Sag ham liii 

Ban kinh can dieu tiet 

Cfing thijc tinh toan 

df, - , — - ; D^2d„ ; A„ la be mat lam viec cua pis ton; 

d__ = dp - 2A, voi At = 7mm ia do day thanh xi lanh. 

l^exi = ^B + A, ; A, la do day thanh ong. 

^ = •J'^r ~'—~ bien doi theo do liii z. 

Ket qua 
tinh toan 

75 mm; 150 mm 

170 mm 

47-59 mm 
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3.2. c iu tao ciia may day len 

D^ don gian hoa ve mat ket cau, thiet bi 
ham liii bao g8m 1 may day len co kit cau dugc 
thg hien tren hinh 5. Cac thong so kich thuac 
ciia may diy len dupe de xujf can duac tinh 
toan dS dam quy luat thay doi ciia luc day leii 
khi lui va khi diy len. Theo [3], mot so thong s5 
cua may diy len g6m duimg kinh can diy len 
d, duong kinh trong khoang lam viec D, duang 
kinh ngoai khoang lam viec £ ) ^ , ducmg kinh 

trong may day len D ^ , duang kinh ngoai may 
diy len D^. Cac thong s6 nay duoc tinh toan 
ttr quy luat thay doi cita luc day len da tinh toan 
trong muc 2 va the hien trong bang 2. 

II —-.— 
' y 

b 
m 

1 !_, ,1 { 1 1 ,=ioJ;̂ -̂ ' 
, - M-

• ^ 

Hinh 5. Ket cdu mdy day len. 

Bdng 2. Mdt sd thdng sd cua mdy day len: 

Thong s6 Cong thirc tinh toan 

Dudng kinh can day len 

Dudng kinh trong khoang 
lam viec 

Dudng kinh ngoai khoang 
lam viec 

Dudng kinh trong may day len 

Dudng kinh ngoai may day len 

d-2 f™"^^'^+A : F,,, la Iuc diy len; I la 

moment quan tinh ciia can day len va piston; o la 
ling suat keo vat Heu. 

I -, 4A 
D = -Id + -—- , A ; la dien tich be mat lam 

V I t 

viec piston. 

Dp^=D+2A^^ ; A^''; la do day cho phep ciia 
thanh ong. 

f4w7 
D '̂̂  = J —] W T la tdng the tich ben 

trong may day len; Ij^=l,05.z la chieu dai chiia 
khi ciia ong ngoai. 

Î ext ~ -̂ mt + ^^d J ^ a la dp day cho phep 
cua thanh dng ngoai. 

Ket qua tinh toan 

20 mm 

75 mm 

83 mm 

160 mm 

174 mm 

3.3. Tinh toan kiem nghiem thiet bi 
ham liii moi 

Dg dam bao kha nang lam 
viec tin cay cua thigt bi ham lui can 
phai tinh toan kigm nghiem ddi vdi 
dng ham lui va dng day Ign mdi 
dugc dg xuat theo [4], [5]. 

a. Ddi vdi may ham ICii 
- Kigm tra iing suat thanh dng: 

lirLh -2 
158 (MPa) 

Theo do: a < —^ vai o, - 600 MPa - iTng suat 
3 

trugt ciia vat lieu thanh ong. 
- Kidm tra dd bdn cua can didu tiet: 
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ife-O 
O 86 (MPa) 

Theo do, a < —^vdi o, - 600 MPa -
3 ' ^ 

LTng suat trugt ciia vat lieu can didu tigt. 

- Kidm tra dp dn dinh ciia can didu tidt: 

^9,8 

Trong do, F̂ ^̂  la gidi ban luc tac dung 
len can; F̂ ^̂ ^̂  la luc can liii ldn nbat. Theo [5], 
he sd dn dinb n nam trong gidi han cho phep (n 
= 5-10). 

b. D6i vdi may d^y l§n 

- Kiem tra iing suat thanh dng lam viec: 

cr = 2p^. (Cf -- 257 (MPa) 

Trong dd: p^^ la ap suat ldn nhat trong 

may day lgn,rj^,, r/̂", lan lugt la ban kinh 
dng ngoai, dng trong dng lam vide. Theo dd, 

<T < [CT] = —^vdi n = 1,5 - 2, a = 600 MPa -
n ^ 

Ung suat trugt ciia vat lieu thanh dng. 

- Kiem tra didu kien dn dinh hinh dang 
ciia dng lam viec: 

, PKR 3,8 

E ( A" 
Trong dd: P^^ = —. -f j vai 

E = 2,16.10^ (MPa) - Md dun dan hdi va p -

0,3 - He sd Poisson; p̂  - Ap suat trong dng day 
len ling vdi chieu dai liii z. Theo [4], [5], he sd 
dn dinh n̂ >̂ [n] = 2,5. 

- Kidm tra dp bdn thanh dng ngoai may 
day len: 

_2 2{rZj+(r-y 
- 3 ^ . :J-(cf 

^289 (MPa) 

a < [a] = —̂  vdi Oj. ̂  600 MPa - U'ng suat 

trugt ciia vat lieu thanh dng ngoai may day Ign. 

4. KET LUAN 

Bai bao da xay dung md hinh ddng lire 
hpc cua thiet bi bam lui, xac dinh quy luat thay 
ddi cua cac luc tac dung Ign khdi Iiii. Trgn co 
sd cac lire tac dung len khdi lui, cac tac gia da 
de xuat mdt thiet ke mdi cua thiet bi ham lui va 
kigm tra kha nang lam viec tin cay ciia thigt bi 
mdi. Qua kiem tra chiing td thidt bi ham liii mdi 
thda man cac yeu cau lam viec cua mdt thiet bi 
ham lui. So sanh vdi thigt bi ham liii ban dau, 
thiet bi ham lui mdi nhd gpn hem, cd cau tao 
va boat ddng don gian, thuan tien ban cho qua 
trinh bao dudng. Quy trinh tinh toan nay cd thd 
duoc sii dung cho bai toan thiet kg be thdng 
ham lui day ldn cho cac loai phao kbac.*t* 
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