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THIET KE THIET Bl HAM LUI CUA PHAO TW HANH 152mm

DESIGNING THE RECOIL MECHANISM OF 152 mm SELF-PROPELLED CANNON

Tran Vin Tén, Dang Viin Tan
Binh ching Phao binh

TOM TAT

Thiét bj ham lii déng vai 116 trung gian lién két dan hor giita than phéo va gia phdo, dong
thoi kéo dai thoi gian tac dung cia phét ban, nhé vy lam gidm déng ké huc tdc dung ciia phét bén
lén gid phado, gop phdn néng cao tinh én dinh do1 voi siing phdo khi ban. Tuy nhién, déi véi phdo tir
hanh 152mm, thiét ké ban déu cia thiét bj ham Iti g5m hai may déy Ién nén két ciu con phire tap.
Bai bao dé xudt mét thiét ké méi ciia thiét bi ham i chi bao génx mét may day lén cé cdu tao va

kich thirée nho gon hon, nhung vén dap tmg dugc cde yéu ciu ciia thiét br ham lii.
Tir khéa: Thiét by ham lii, on dinh, phdo tw hank, mdy ddy lén.
ABSTRACT

Artillery recoll mechanism 1s 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.
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1. DAT VAN DE

Thidt bi ham i déng vai tro lién Két
dan hoi giira than phao va gia phdo. Kin bin
thiét bi ham 10i co tac dung kéo dai thoi glan
tac dung cua phat bén, lam giam dang Kké luc
tac dung ctia phat biin lén gia phao. Do d6, nang
cao tinh on dinh déi véi sing phdo Kkhi bin.
Thiét bi ham 10i cua phao duge cu tao tir hai
bd phan chinh 1a may ham li va may day 1én.
May ham i c6 chic ning ham chuyen dong
1ui va chuyén déng day Ién cua khéi Iui. May
day 1én co chirc ning tich trl nang lugng trong
quaé trinh i, dua khai 10i vé vi tri ban dau sau
phat ban.

Déi véi phdo tu hanh 152mm, may ham
i duoc thiét ké vei hai ché do lui dai va i
ngan [1]. Tay theo goc tm khi ban thi ché lai
dai hogc 10i ngén sé duge sir dung. Tuy nhién,
voi \’l(;C donﬂ thesi ¢6 hai ché do lui khac nhau
s& din 161 chu tao cua thiét bj him i phie tap,
khé bao dudng, sira chira khi hong héc.

Trén co s& nghién ciru chu tao, nguyén
Jy lam viée, quy luat cua lyc can Ui va day \én
trong qua trinh lam viéc cua thiét bi ham lm
phdo tr hanh SU 152mm, bai béo sé dé xudt
mol thiét ké moi cua thiét bi ham 1ui véi mét
ché d5 1bi ngan duy nhit trong sudt qua trinh
10 va day 1én. Thuét bj bam 1ai méi sé don gian
hon ve cau tao va ¢6 kich thude nho gon hon,
ma van dap @ng dugc cac yéu cdu ciia thiét bi
ham lui.

2. THIET BI HAM LUI PHAO TU HANH
152 mm

Cau tao cua thiét bj ham lui phéo fw
hanh 152 mm duoc thé hién trén hinh 1. Cu
tao cua thiét b ham tai phdo tr hanh 152 mm
gbm hai may day 1én giong nhau dugc ¢d dinh
& mang phdo.
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Miy diy len

-
Miy him lu

Hinh 1. Céu tao thiét bj ham Itii phéo ae hamh 152 mn.

Cac théng sb dic g cho tac dung
ctia may ham lui va may day 1én khi ban 14 lyc
can i va luc day 1én, D6i véi céc loai phdo thi
luc can chuyén dong cua khéi lui R dugc tinh
theo cong thic (1, 2]:

R=F, +F_+R - Gzsing Q)]

Theo dé, lye can lui R gdm cac lyc
thanh phéan: Luc lai F, luc day 1én F , luc ma
sat R, vatrong lyc G, cia khéi loi vm goc thm
¢.

Dong thoi lye day 1én F, dé dua khdi
1 vé vi ri ban dau duge xac d;nh theo (1, 2]

F =55, ®
Trong do:
- S, Dién tich bé mat lam viéc cla
piston cia may day Ién.
-p, (L) Ap suét khi nén trong may diy

1én theo chiéu dai Jui z.

Ap suét khi nén trong may déy lénp, (2)
duoc xac dinh theo céng thire [1, 2]:

14
— va
RJﬂ—Pw[v ] 3)

w1z
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Véi:-
trong may day len

. Thé tich ban dau cta khi

-V, — S, ,: Thé tich khi trong
may déy len khl ILn duqc khoang cach z.

Tir cic cong thie (1) va (2) c6 thé xay
dyng dugc quy luat luc can 1ai R va lyc ddy 1én
F, theo chiéu dai i z khi 10i va khi ddy lén cia
thiét bj him lii phao tu hanh 152 mm nhur rén
hinh 2 va hinh 3.

Hinh 2, Quy ludt thay d6i ctia hec cin lii R va hee déy
lén F, khi livi

timi

Hinh 3. Quy ludt thay doi cua hee can lii R va hee ddy
lén F, kin day lén.

3. DE XUAT KET CAU THIET B] HAM
LUI VOI MOT CHE PO LUI

Trén co s¢ tinh toan lyc can 16i va ddy
Jén phao fir hanh 152 mm, nham don gian hoa
cau tao cua thiét bi ham lui, nhém tac gia dé
xudt mét thiét bj ham lai méi gom 1 may ham
i, 1 mayday 1én. Diém méi so voi thiét bj ham
10i ban dau 14 sir dung may him lii véi mt ché
46 10i, trong d6 b6 phan ba dau duqc dua vao
bén trong nhim giam kich thudc. DorLg thai,
thay thé hai may ddy 1én bing mot may day lén
duy nhét 1am giam kich thugc cia thiét bi ham
l0i cang nhur mang phao.

3.1. Céu tao ciia may him lii

Két ¢du ctia may ham lii duoc dé xuaz
thé hién trén hinh 4. Cac thong s6 co can can
xac dinh cua mdy ham lii gom: Duong kinh
can ham i d;, duémg kinh ngoai ong ham lui
D¥,, dugng kinh can dleu tiét 3. Trong do,
dudng kinh can diéu tidt & thay déi tiy theo
chiéu dai lai z. Cac théng 56 nay duoc xac dinh
theo [3] va duoc thé hién (rén bang 1.

Hinh 4. Ciu tgo mav hdm i,

Bang 1. Mjt s6 théng s6 ciia may ham lui:

o A % ‘ ~ L . Két qu:i
’7 Théng so “ - Céng thure tinh todn ok fokn i
[ T B ]
‘ n him lii ‘ 4 D=2d; A 1 bé mat lam viec ciapiston; | .
Dudng kinh can him lii dy= Vi 5=2d,; Ay 13 be mat lam vige cia pis fon; 75 mm; 150 mm

Dmmg kinh ngoai ong ham lui ‘
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_d,=d,-2A Vv6i At = 7Tmm 1 d3 day thanh xi lanh.
DI, =D, +A, A, 13 do diy thinh éng.

oo x| da, . .
Ban kinh can diéu tiét | S= “rl,z -2 bign ddi theo d6 10i z.
T
i
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3.2. CAu tao ciia miy déy Ien

Dé dom gian hoa vé mat két chu, thlet bi
ham l0i bao gdm | may day 1én cé ket cdu duge
thé hién trén hinh 5. Cic thong s6 kich thute
clia mdy déy lén duge dé xudt can duqc tinh
t04n dé dam quy luat thay dbi ctia luc day lcn
khi 10i va khi day Ien Theo [3], mét s6 thong s6
cha may day lén gdm duong kinh can ddy lén
d, dudng kinh trong khoang lam vige D, duong
kinh ngoai khoang lam viéc D, dudmg kinh

trong méy dy lén D7, dudmg kinh ngoai may
day lén D;,. Cac thong sb nay dugc tinh (odn
tlr quy ludt thay doi cia luc day 1én da tinh toan
trong muc 2 va thé hién trong bang 2.

=T
T

Hinh 5. Két cau mady dady lén.

Bang 2. Mot 56 théng 56 cia may ddy lén:

Thong sb ; Céng thirc tinh todn Két qui tinh toin
‘ = o0 F laluc day lén; 1,12
Puomg kinh can day lén X 20 mm
moment qudn tinh cua cén day 1én va piston; o 1a
o - (g suat kéo vét ligu.
R . 2 44, N SR
DBudmg kinh trong khoang D=,[d*+—, A; 1a dign tich bé mat Jam
Ao i » 75 mm
lam viée LS
- - viée piston. -
‘ Pudng kil}h ng.(_x'xi khoang D =DH2AT AR 12 d6 day cho phép ciia 83 mm
V. lam vige thanh éng. |
D T
- AW, . |
‘ . ; "= =0 W 1atdng thé tich bén
Puémg kinh trong may day lén | \only 160 mm
| trong may day lén; I, —l ,05.2 1a chiéu dai chira
- khi cia 2 bng ngoai. | |
) i W | \
‘ Pudng kinh ngoai may day lén Do =Dig +24,5 ,Au la ¢ day cho phép 174 mm I
N ] clia 1h1nh 6ng ngoal. | |
3.3. Tinh to4n kiém nghiém thiét bi 2. Pdi véi may ham lui
ham lui méi - Kidm (ra (g sudt thanh ng:
R 2 202 )+
B¢ dam bao kha nang lam _Epma\ % =158 (MPa)
vie tin cay cua thit bi ham hi cin ) =y

phai tinh toan kiém nghiém déi véi
ong ham lin va ong ddy lén méi
duge A& xvdt theo [4], [5).
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Theo d6: 6 <& v6i o, = 600 MPa - Ung suit
truot cha vat liéu thanh dng.
- Kiém tra dg bén cua can diéu (ict:
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o= 5

=186 (MPa)

. G, ..
Theo d6, o < ?‘vm 5, = 600 MPa -
Ung suét trrot cia vat lidu can didu tiét.

- Kiém tra d§ én dinh cia can diéu tiét:

F,
n=—"2_=98
B2 max
Trong d6, F__ 14 gidi han luc tac dung

lén cén -l luc can [0ii 16n nbit. Theo [5],
hé 56 én dmh n nim trong gjéi han cho phép (n
=5+]0).

b. Pbi véi mdy diy lén

- Kiém tra {mg suat thanh éng lam viéc:

6=2 ()’ 257 (MPa)
= Pma T BT T a
Y -0
Trong dé: p,_ 14 dp sult 1én nhét trong
may day len m, rlf“ Jan luot 12 ban kinh

dng ngoai, ong trong dng lam viéc. Theo dé,
S .. .

o<[c]=—%véin=15+2, u, =600 MPa -
n

Ung suat trugt cua vt ligu thanh ng.

- Kiém tra diéu kién on dinh hinh dang
cua Ong lam viéc:

= Prx _ 38
P
Trong d6: Py, —L
401-p?)]

E = 2,16.10° (MPa) — M6 dun dan hOl vap =

0,3 — Hé s6 Poisson; p, — Ap suét trong dng diy
1én img v&i chiéu dai Wi z. Theo [4], {5], hé N
ondinhn,>[n]=2,5.

- Kiém ua dd bén thanh dng ngoat may
day lén:

.- ;FNM = 289 (MPa)

) -0y

c<[o]= 62—‘ v6i g, =600 MPa - Ung sudt

trugt ctia vat Jidu thanh dng ngoai may day 1én.
4. KET LUAN

Bai bao da xay dyng m6 hinh déng lyc
hoc ciia thiét bi hiam lui, xac dinh quy ludt thay
dbi clia cac luc tac dung 1én khéi 10i. Trén co
s¢ c4c luc the dung Ién Kkhéi 10i, cdc tac gia da
aé xuét mot thiét ké mai cua thiét bj ham lui va
kiém tra kha nang lam viéc tin chy cua thiét bj
méi. Qua kiém tra chimg t6 thiét bj ham 1di méi
théa min cac yéu cau lam viée ctia mot thiét by
ham 1ui. So sanh véi thiét bi ham lbi ban dau,
thiét bi hdm 1di mdi nho gon hom, cé chu tao
va hoat dong don gian, thuin tién hon cho qua
trinh bao dudng. Quy trinh tinh toén nay c6 thé
duoc sir dung cho bai toan thiét ké h¢ théng
ham lui ddy 1én cho cac loai phao khac. <
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