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TOM TAT

Két qud nghién civu dd xdy dung dwoc so dé nguyén Iy cau tao va hoat déng cua thiét bi liii
nong nhdt tao cho cdc logi phao mat dat 85mm D44, 105mm M101 va 152mm D20. Thiét ké duoc
mé hinh 3D ciia thiét bi tong thé ciing nhu cdc thanh phan chinh véi day dii chi tiét ¢é thé ding lam
co s¢ dé xday dung tai liéu thiét ké dau T phuc vu san xudt ché thir thiét bi lii nong nhan tgo cho
phao mat dat. Dua vao két qud tinh toan da lua chon duoc hé théng xylanh — piston thuy lyc theo
tiéu chudn ISO 6020-1 ddp vmg duwoc cdc yéu cau kj thudt ddt ra. Ba xdy dung dwoc hé thong cdc
chi tiéu ky thudt chinh ciia thiét bi liii nong nhén tao lam co sé danh gid, kiém tra san pham sau khi
gia cong.

Tw khéa: Phdao 85mm D44; Phao 105mm M101; Phao 152mm D20; Lui nong nhan tao.
ABSTRACT

The study established the structural configuration and operating principle schematics of
an artificial recoil device for ground artillery systems, including the 85 mm D-44, 105 mm M101,
and 152 mm D-20 guns. A comprehensive three-dimensional model of the complete device and its
principal components was developed with sufficient geometric and functional detail, providing a
basis for the preparation of T-marked design documentation to support prototype manufacturing and
experimental production of artificial recoil devices for ground artillery. Based on the computational
results, a hydraulic cylinder — piston system compliant with ISO 6020-1 was selected, fully satisfying
the specified technical requirements. In addition, a set of key technical performance parameters of
the artificial recoil device was established, serving as criteria for post-manufacturing evaluation
and inspection.

Keywords: 85 mm D-44 field gun; 105 mm M101 howitzer; 152 mm D-20 howitzer; Artificial
recoil mechanism.
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1. GIOI THIEU

Trong ndi dung cia nghién ctru, nhom
nghién ctru di chi ra tAm quan trong va vai tro
ctia viéc 1Ui nong nhan tao phao mat dat trong
qua trinh kiém tra k¥ thuat, bao dudng va sta
chita phao mit dat tai cac co so ki thuét trong
toan quan. Va da tinh toan dugc lyc can tac
dung 16n khéi Iui cua phao khi lii nong nhan
tao 1am co s¢ dé thiét k&, ché tao thiét bi lui
nong nhan tao cho cac loai phdo mat dat.

Pong thoi, két qua nghién ctru da phan
tich va khang dinh tinh cap thiét ctia nhiém vu
nghién ciru, tinh toan, thiét ké va ché tao thiét
bi Iti nong nhan tao cho cac loai phdo mat dat
hién nay.

Trong ndi dung nghién ciru tiép theo,
nhém nghién ciru tiép tuc dé xuat chuyén dé
“Nghién ctru, tinh toan va thiét k& thiét bi lui
nong nhan tao phao mat dat” nham xay dung
bo tai liéu thiét ké phuc vu ché tao thiét bi lui
nong nhan tao. Pay 1a co s¢ cho nhiing noi
dung nghién ctru tiép theo.

2. NOI DUNG
2.1. Muc dich nghién ctru

- Nghién ctru, tinh toan va thiét ké cac
thanh phan chinh cuta thiét bi lui nong nhan tao
1am co s xdy dung bo tai liéu thiét ké phuc vu
gia cong, ché tao thiét bi lui nong nhan tao phao
mat dat co thé kiém tra duoc day du cac chi tiéu
k¥ thuat theo quy dinh.

- Xay dung cac chi tiéu ky thuat chinh
cua thiét bi lui nong nhan tao cho mat s6 loai
phao mit dat dang dugc trang bi trong Quan
d6i nhan dan Viét Nam hién nay.

2.2. Pbi twong nghién ciru

Nghién ctru dugc thyc hién trén cac loai
phao mit dat dang duoc trang bi rong rii trong
luc lugng phdo binh cua Quan ddi nhan dan
Viét Nam, bao gém: phdo 85mm D44; 105mm
va 152mm D20.

2.3. Phwong phap nghién ciru
Thiét ké md hinh 3D cac chi tiét chinh
cta thiét bi trén ph?m mém Solidworks, 1am co
sO xay dung cac ban vé k¥ thuat theo tiéu chuan
dung dé tién hanh gia cong, ché tao thiét bi.
Tinh toan cac thong s co ban 1am co s&
liwa chon hé thong xylanh — piston thay luc theo
tiéu chuan ISO 6020-1.
3. KET QUA NGHIEN CUU
3.1. So dd nguyén 1y va hoat dong ciia thiét bi

So dd nguyén 1y cua thiét bi duoc chi ra
trong hinh 1.

=

Hinh 1. So dé nguyén Iy ciia thiét bi

* Nguyén 1y cdu tao:

- Tt diéu khién (1): Trén ti diéu khién
tich hop hé théng dién, dong co dién 1 pha,
bom thuy lyc, thing chira 60 lit dau RE60 va
bang diéu khién;

- Hé théng duong dng thiy luc (2) gdm
duong dau xa va dudng dau hoi;

- Hé théng xylanh — piston thay luc (3), &
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dau sau cua xylanh dugc lién két voi cang phao
(4) thong qua do ga chuyén dung, dau trude cta
can piston lién két véi moce kéo;

- Moc kéo (5) lién két voi khéi 1ui cua
phéo (6) thong qua xich, ma ni va d6 ga chuyén
dung theo tung loai phéo.

3.2. Thanh phin chinh ciia thiét bi

Thanh phén chinh ciia thiét bi bao gdbm
(hinh 2): Ta diéu khién; Xylanh — piston thay
luc; Bom va hé théng thuy luc (céc loai van,
day dan dﬁu, dau ndi nhanh); Moc kéo; Bo
phan lién két xylanh véi cang phdo; B phan
lién két can piston v6i hop khoa nong; Xich va
ma ni lién két; Bé d& xylanh.

Hinh 2. Tong thé ciia thiét bi khi tién hanh lii
nong nhan tgo phao 105mm:
1 — Xylanh thuy lyc, 2 — Piston va can piston;
3 — Mbc kéo; 4 — Xich: 5 — Ti diéu khién;
6 — Bé do xylanh; 7 — BJ phdn lién két xylanh véi
cang phao

a) Tu diéu khién:

- Cong dung: Tich hop toan b cac bd
phan cta thiét bi.

- Cau tao (hinh 3):

Hinh 3. T diéu khién

CAu tao chinh bao gdm:

+ Bé diéu khién (1);

+ Ngéan chua dong co dién (2); bom
thay Iyc (5) va thung dau (6);

+ Ngan chira Xylanh — piston thuy luc (4);

+ Ngin chira ong day thuy luc (7);

+ Ngin kéo chtra dd ga, dung cu chuyén
dung va cac bo phan khéc cua thiét bi lui nong
nhan tao;

+ Banh xe gilp co dong thiét bi trong
nha xuéng mot cach thuan tién.

b) Xylanh — piston thuy luc

Luc kéo tbi thiéu can dat duoc dé théng
luc can tac dung 1én khéi Iui khi [ui nong nhan
tao duoc xac dinh theo két qua nghién ctu ddi
v6i phao 152mm D20 1a 143,44 kN.

Dua vao két qua tinh toan, lua chon hé
thong xylanh-piston thay lyc (hinh 4) theo tiéu
chuén ISO 6020-1 [4].

Hinh 4. Xylanh — piston thuy luc:
1 — Thén xylanh; 2 — Can piston; 3 — Pau noi diy
thiyy lye triede; 4 — L6 noi day thity liee sau;
5— L6 lién két xylanh véi cang phdo
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¢) Méc kéo

SN

(1)
L) . Phao 85mm va 152mm
Hinh 5. Méc kéo 1 — Pau noi lién két voi cang phao;
1 — Than méc; 2 — Truc ldNy co: 3— Moc; 4 —LdNy 2 — Ranh lién ket voi dudi xylanh thuy lyc;
trung gian; 5 — Lay co, 6 — Lo truc ldy co; 3 — Khuyet ham truc lién ket
7~ Pém dong; 10— Phe ngodi truc moc; Hinh 6. Bo phan lién ket xylanh voéi cang phao
11 — Truc lién két ong noi; 12 — Ong néi méc kéo )
Véi can piston; 13 — Day kéo co; 14 — Lo xo xoan e) Bo phan lién két moc kéo voi hgp khéa nong

ldy trung gian; 15 — Long dén; 16 — Bulong;
17 — Truc moc; 18 — Bulong mdt: 19— Lo xo 5ng
truc lay co.

d) Bo phan lién két xylanh véi cang phao

Phao 105mm

Phao 105mm Phdo 85mm va 152mm

1 — Truc ren; 2 — Ban cho”'ng xoay; Hinh 7. Bo phan lién két moc kéo véi hop
3 — Truc lién két; 4 — Khuyét hiam chot lién két khéa nong
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3.3. Chi tiéu ky thuat caa thiét bi

Thiét bi lui nong nhan tao cho phao mat
dat dat cac chi tiéu ky thuat chinh nhu trong
bang 1.

Bdng 1. Chi tiéu ky thudt ciia thiét bi lii nong
nhan tao

STT N§i dung Chi tiéu ky thuat

1 | Thiét bj tong thé

- | Khéi lugng (kg) <400
- Chiéu dai (mm) <1500
- Chiéu rong (mm) <1200
- Chiéu cao (mm) <800

2 Xylanh thuy luc

) Chiéu dai xylanh 850 <L <1500
(mm)

_ | Duomgkinhngoai |50 _py o5
xylanh (mm) !

| buong kinh trong 90<D < 120
xylanh (mm) Tt
i Puong kinh can 30 < d <65
piston (mm) -
Ap suat lam viéc
- . ; <
16n nhat (MPa) Py < 180
i Téc do piston 20<V <50
(mm/s) -

Hanh trinh lam

- vi€c cua piston 850<S <1200

4. KET LUAN

- Két qua nghién ciru da xay dung duoc
so do nguyén 1y cau tao va hoat dong cua thiét
bi lui nong nhat tao.

- Nghién ctru, tinh toan va thiét ké duoc
mo hinh 3D cua thiét bi va cic thanh phan
chinh véi dy du chi tiét, c6 thé dung lam co so
dé xay dyng tai liéu thiét ké dau T phuc vu san
xuét ché thir thiét bi [ui nong nhén tao cho phao
mit dat.

- Nghién ctru, tinh toan va lgya chon
duoc hé théng xylanh — piston thity luc theo
tiéu chuan ISO 6020-1 dap tmg dugc cac yéu
ciu ky thuat dat ra.

- Nghién ctru, tinh toan xay dung dugc
céc chi tiéu ky thuat chinh cua thiét bi lui nong
nhan tao cho phao mit dat. Lam co s¢ danh gid,
kiém tra san pham sau khi gia cong. <
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