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TOM TAT

Qud trinh nghién ciru bang phirong phdp thuc nghiém da xac dinh dwoc cdc théng sé kich
thuoc cua bo phan ham lui va dcfy lén; xdac dinh duoc luc dcfy Ién ban dau va luc dcfy 1én cudi cung
cua bo phan dcfy lén; xdy dung dwoc quy ludt thay doi cua duong kinh can diéu tiét theo chiéu dai
i lam co s6 dé tinh todn luc can Wi cia phao khi thuc hién lui nong nhdn tao. Két qua tinh lyc
can lui cua phao dwoc trinh bay dwoi dang do thi va dudi dang bang cac dac trung cua lyc can lui,
trong do biéu thi gia tri nho nhat va Iém nhat cia luc can i 02 logi phao mat dat go”‘m 85mm D44
va 152mm D20 6 cdc goc tam khéc nhau theo quy dinh khi lii nong nhén tao. Két qua nghién ciru
dd chi ¥é gid tri 16m nhdt cia lee can i doi véi tieng loai phdo giam khi tang goc tam. Trong do,
khi ting goc tam ciia phdo 85mm D44 tir 0° 1én 25° thi gid tri I6n nhdt ciia lee can Iii giam 6,59%
va déi véi phdo 152mm D20 gid tri [om nhat cia lwc can lii giam 14,14% khi géc tam thay doi tie
0° Ién 45°. Két qua nghién curu xac dinh dwoc gia tri luc can lui lon nhat lam co sé tinh todn, thiét
ké Thiét bi Iii nong nhén tao phdo mdt dat la 143,439 kN khi Iiii nong phéo 152mm D20 & géc tam
0°.

Tw khoa: Phao 85mm D44, Phdo 152mm D20, Luc can lui; Lui nong nhdn tao.
ABSTRACT

The experimental research process determined the dimensional parameters of the recoil
braking unit and the counter-recoil (recuperator) unit; identified the initial and final counter-recoil
forces of the recuperator; and established the variation law of the regulating rod diameter with
respect to the recoil length, which provides a basis for calculating the recoil resistance force of
artillery during artificial recoil operation. The calculated recoil resistance forces are presented in
both graphical form and tabulated characteristic parameters, showing the minimum and maximum
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values of the recoil resistance force for two types of ground artillery, namely the 85 mm D-44 and
the 152 mm D-20, at different elevation angles in accordance with the prescribed artificial recoil
conditions. The research results clearly indicate that the maximum recoil resistance force for each
artillery type decreases as the elevation angle increases. Specifically, when the elevation angle of
the 85 mm D-44 gun increases from 0° to 25°, the maximum recoil resistance force decreases by
6.59%, whereas for the 152 mm D-20 gun, the maximum recoil resistance force decreases by 14.14%
as the elevation angle varies from 0° to 45°. Furthermore, the study determined the maximum recoil
resistance force to be used as the basis for the calculation and design of artificial recoil devices for
ground artillery, with a value of 143.439 kN corresponding to the artificial recoil of the 152 mm

D-20 gun at an elevation angle of 0°.

Keywords: 85 mm D-44 field gun; 152 mm D-20 howitzer, Recoil resistance force, Artificial

recoil mechanism.
1. GIOI THIEU

Hién nay, trong Quan doi nhan dan Viét
Nam, vi¢c bao quan, bao dudng, kiém tra k¥
thuat va stra chita phdo binh dugc thuc hién
theo quy dinh cua cac thong tu, tiéu chudn
nganh [1-2]. Cac tai liéu dd quy dinh rang lui
nong nhan tao 1a mot ndi dung bét budc ddi véi
phao sau khi tong lip va bo sung dau hoi nham
kiém tra su c¢d dinh ctia ham lui déy 1én véi than
phao va mang phao; ap suat trong co céu day
lén; luong dau trong day 1én; sy lam viéc cua
khoa nong va co cdu ban tir dong; d6 chinh xac
cua thudc va du tiéu chi do lui; do bit kin cua
céc vong gioang va van; kiém tra dic trung day
1én xem qué trinh day 1én c6 ém khong, khi day
1én co tiéng kéu khong va day 1én c6 hét hanh
trinh khong; d¢ tin cdy cta co cAu ban.

Tuy nhién, dung cu Vit-me dugc d@)ng
b theo phao va dang duoc str dung phd bién tai
cac don vi khong thé dap ung dugc viéc kiém
tra ddy du theo cac tiéu chi ki thuat trén.

Chinh vi vay, viéc nghién curu, tinh
toan, thiét ké va ché tao thiét bi lui nong nhan
tao dap tng dugc cic yéu ciu trong qué trinh
bao dam k¥ thudt tai don vi hi¢n nay la rat can
thiét. Trong do, xac dinh lyc can tac dung lén

than phao khi 10i 1am co so dé tinh toan, thiét ké
va ché tao thict bi lti nong nhan tao cho phao la
mot ndi dung rat quan trong.

Tu nhiing phéan tich ¢ trén, nhom
nghién ctru dé& xuat chuyén dé “Nghién ciu,
xéc dinh luc tac dung 16n khéi 1ui bang phuong
phap thuc nghiém phuc vu tinh toan, thiét ké va
ché tao thiét bi lui nong nhan tao phao mat dat”
nham xay dung h¢ théng dwr liéu c6 do tin cay
cao phuc vu cho viéc tinh toan, thiét ké thiét bi
1ui nong nhén tao. Pay 14 tién dé cho nhirng ndi
dung nghién ctru tiép theo.

2.NOI DUNG
2.1. Muc dich nghién ciru

Nghién curu, tinh toan va xac dinh cac
thanh phan luc tac dung lén khéi lui cua phao
khi 1ui nong nhén tao bang phuong phap thuc
nghiém dé 1am co so tinh toan, thiét ké va ché
tao thiét bi lui nong nhan tao cho phao mat dat
phuc vu cong tac bao dam k¥ thuat tai don vi.

2.2. Pdi twong nghién ciru

Nghién ctru dugc thyc hién trén cac loai
phao mat dit 85mm D44 va 152mm D20.
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2.3. Phuwong phap nghién ciru

- Phan tich thong s6 chién-ky thuat,
diéu kién lam viéc cta khoi 1ui khi thuc hién lui
nong nhan tao.

- Khao sat két cdu cua cac loai phéo
thudc ddi tuong nghién ctru lam co s¢ xac dinh
ap suét trong ddy 1én, luc can lui thuy luc cia
bd phan ham Iui, lyc ma sat gitra than phao véi
gia phao, luc ma sat gitra cac bo phan chuyén
dong voi giodng bit kin trong hé thng thuy
luc.

- Stir dung phuong phép thuc nghiém,
do truc tiép trén trang bi nham xac dinh cac
thanh phan chua biét lam co s tinh todn, xac
dinh cac thanh phan luc tac dung 1én khéi Iui.

2.4. Co s 1y thuyét [3]

Lyc can lui cua phao dugc xac dinh
theo cong thuc:

R=®+I1+R, - O, sing (1)

Trong do:

® - Luc can lui thuy lyc do bd phan
ham lui tao ra (kN);

II - Luc can cua bo phan day 1én (kN);

R, - Luc ma sat ¢ cac gioang bit kin
trong h¢ thong thuy luc va bd phan dinh hudng
trén mang phao (kN);

Q, sing - Thanh phan trong luong khoi
lui theo phuwong doc truc nong (kN);

© - Goc tam ciia phéo khi tién hanh lui
nong nhan tao (d9).

* Xdc dinh lyc can lui thuy lyc &:
Céc loai phao thudc ddi twong nghién

ctru déu ¢ bd phan ham 1ui thity luc kiéu vong
dicu tiét — can diéu tiet. Thanh phan lyc can lui
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thuy luc @ dugc xac dinh theo cong thuc:

2
Ky|( 4, K, A4, | ,
CD:—[(—gH] A,g+?3#]V )

a

Trong do:

K=1,2+14-Hésdcan dong chinh;

K,=(G+4)K - H¢ §6 can d‘(‘)ng phu;

vy - Mat d6 dau, doi voi dau xanh ngot
(CTEOJI-M) v = 1,108 (g/cm?);

A, - Dién tich thu gon cua piston ham
lui, dugc xac dinh 1a dién tich phan vanh khuyén
giita can piston va mit trong cua éng ham lui
(mm?);

7 A, - Dién tich cong tac khoang ham
day lén, dugc xac dinh bang tict dién trong cia
can piston (mm?);

Q - Dién tich khe h¢ giita doan cudi can
diéu tiét va can ham lui (mm?), 1a tiét dién khe
ho gitra tiét dién 16n cua can dicu tiét vi mat
trong cua can piston;

V - Téc d6 chuyén dong cua khéi lui,
dugc xac dinh theo chi tiéu k¥ thuat khi thiét ké
thiét bi 1ui nong nhan tao (tbc do 16n nhat khi
It nong nhan tao 1a 50mm/s).

a - Di¢n tich khe hd gitra vong va can
diéu tiét (mm?). a 1a mot dai lugng bién thién
theo quang duong lui X cua khéi 1, tai mdi vi
tri cu thé co gia tri bﬁng a, va dugc xac dinh
theo cong thurc:

T2 o
ax—z(dv Jy) 3)

Trong do6:

d_ - Puong kinh vong diéu tiét (mm);

§X - }?udng kinh céan diéu tiét tai vi tri
vong diéu tiét twong Ung voi quang duong lui
X cua khdi Iti (mm).

* Xdc dinh lwc cdan cia bd phin déy lén:

Bo phén day 1én cua cac phdo mit dat <~
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1a loai day 1én khi nén dau, véi khi nén 1a phan
tir tich trir nang luong dé day l1én va dau cé tac
dung bit kin. Luc can cuia bd phan déy l1én duoc
xac dinh theo cong thuc:

s, )
] 4)

H:HO(S -
=

Trong do:
1, - Luc ddy 1én ban dau (kN);
CS,- Chié7u cao quy doi cua thé tich khi
ban dau trong day lén (mm);
X - Quéng dudng chuyén dong cta khoi
Iti (mm);
k - Chi s da bién (chi s6 dang hudng).

* Xdc dinh lyc ma sat:

R, =Qy(fcosp+v) )

Trong do:

f - Hé s6 ma sat & phan dinh huéng (f=
0,16 +0,20);

v - Hé s ty 1& cua luc ma sat & giodng
v6i trong lwong khéi i (v = 0,20 + 0,40).

3. KET QUA NGHIEN CUU

Két qua do dac trén trang bi 1a gia tri
trung binh cdng cua nhicu lan do trén tur 1 dén
2 khau phéo cung cd nong.

- Thong sb kich thuéc dugc dua ra
trong bang 1, cac thong so kich thudc déu st
dung don vi do thng nhat 1a (mm).

Bang 1. Két qua do théng sé két cau trén phdo

Loai phdo | 85mm | 152mm
Théng s6 D44 D20
Puong kinh piston ham Iui (mm) 102,3 124,4
Buong kinh ngoai can piston (mm) 39,8 66,7
Buong kinh trong can piston (mm) 37,6 53,9
Ham lui
Puong kinh vong diéu tiét (mm) 39,8 47,5
Nhonhat | 30,8 | 32,7
Puong kinh can diéu tiét (mm)
Lénnhat | 36,7 | 458
Puong kinh trong dng ddy 1én (mm) 84,6 86,6
Puong kinh can day 1én (mm) - 26,8
Pay lén
Tiét dién khoang chira khi (mm) 1990,3 | 5309,7
Chiéu cao quy doi cua thé tich khi ban dau S, (mm) 1038,5 | 1582,0
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Kich thuéc cén didu tiét duogc do tai
15 dén 20 vi tri khac nhau doc theo chiéu dai
can (hinh 1), s6 lugng diém do phu thudc vao
chiéu dai cua can diéu tiét, khoang cach giita
hai diém do lién tiép nam trong khoang 40mm
dén 50mm, tai mdi vi tri tién hanh do 03 lan
cho timg loai phao. Két qua cudi cung 1 trung
binh cong cia cac lan do.

Hinh 1. Po dwong kinh can diéu tiét

Tur két qua do, st dung phan mém
Excel xdy dung phuong trinh gin dung xac
dinh duong kinh can diéu tiét theo chiéu dai Iui
cua tung loai phao (bang 2). Sau dé xac dinh
dién tich khe h¢ giita can va vong diéu tiéta
theo cong thuce (3).

Bdng 2. Phwong trinh xac dinh dwong kinh can
diéu tiét theo chiéu dai liii

STT Loai phao Phuwong trinh
2
1 85mm D44 d=——-x+30,8
225
2 152mm D20 d=0,0147x + 32,7
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- Céc s6 liéu chién — k¥ thuét lién quan
duogc xac dinh dua trén cac tai li¢u ky thuat
chuyén nganh (bang 3).

- Luc déy 1én ban dau va luc déy 1én
cubi cing duoc do truc tiép trén phao bang
thue nghiém tai Xi nghiép Vi khi, Z751, Téng
cuc Hau can — Ky thuat.

Phuong phép do:

+ Budce 1: Po ap suat ddy 1én tai vi tri
ban dau (khi chua Iui nong);

+ Budc 2: Thyc hién lui nong nhan tao
bang thiét bi Iui nong nhan tao dung cap kéo
(hinh 2) dén chiéu dai Iui 16n nhat theo chi tiéu
ky thudt ctua tung loai phdo (bang 3). Po ap
suat khi trong déy 1én tai vi tri trén dé xac dinh
luc day 1én cubi cung.

Hinh 2. Thiét bj liii nong nhan tao ding cdp kéo
tai Xi nghiép Lién hop Z751

Pé dam bao tinh chinh x4c, mdi budc
do duge thyuc hién nhiéu lan. Két qua cudi cung
la gia tri trung binh cua nhimng lan do khac
nhau.

cokhivietnam.vn



NGHIEN CUU - TRAO DPOI

Bdng 3. Théng sé chién kj thudt khi liii nong nhan tao

Loai phdo| 85mm 152mm

Théng sb D44 D20
Trong lugng khéi lui (kN) 7,701 26,507

Vitri 1 0° 0°
Goc tam thyc hién 1t nong nhan tao [1-3]

Vi tri 2 250 45°
Luc déy 1én ban dau (kN) 9,418 31,245
Luc déy 1én cudi cung (kN) 34,090 | 83,524
Thé tich khi ban ddu (mm?) 2,07.10° | 8,4.10°
Chiéu dai Iui 1én nhat (mm) [1-3, 5] 675 930

Theo [1-3] trude khi ban dan nude dé kiém tra tinh trang k¥ thuat ctia phao sau bao dudng
k¥ thuat 2 va sau sira chita 1on, phao 85mm D44 can dugc i nong nhén tao it nhat 5 1an & cac goc
tam 0° va 25°, dbi voi phao 152mm D20 dugc lui nong nhén tao & cac goc tim 0° va 45°. Chinh vi
vay, ching ta can phai x4c dinh lyc can i twong g véi cac goc tam trén voi bude tinh bang 10mm
doc theo quing duong lui X. Két qua tinh toan duogc biéu dién dudi dang d6 thi (hinh 3, 4) véi cac

gia tri dac bi¢t (bang 4).
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Hinh 3. Luc can tdac dung lén khoi li khi li nong nhan tao phao 85mm D44
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v e ul Trpng loong kisk ks
i ¥

Hinh 4. Luc can tac dung lén khoi li khi lii nong nhan tao phao 152mm D20

Badng 4. Bac trung cua Luc cdn lii

Loai phao Géc tim Luc cian nhé nhét (kN) | Lwc can 16n nhit (kN)
0° 18,075 51,512

85mm D44
25° 14,678 48,115
0° 51,473 143,439

152mm D20
45° 31,187 123,152

4. THAO LUAN - Gia tri lyc can i 16n nhat dugc st

- Tur két qua tinh toan thé hién trén cac
hinh v& 3, 4 ta thdy: Lyuc can i ciia phéo bién
thién theo quy ludt duong cong Parabol hudng
1én tir gia tri nho nhat tai vi tri bat dau 1ui va dat
gia tri 16n nhat tai vi tri két thuc hanh trinh 1ui.

- Gia tri 16n nhat cua luc can ui ddi véi
tung phdo xdy ra trong truong hop Iui nong
nhan tao v&i goc tam 0°, khi goc tim ting lén
25° d6i voi phao 85mm D44 va 45° dbi véi
152mm D20 (bang 4) gié tri 16n nhét cta luc
can lui giam xudng 3,397 kN (85mm D44) va
20,287 kN (152mm D20) tuwong ung voi ti 1é
phan tram lan lugt 13 6,59% va 14,14%.

- Nguyén nhan lyc can lui giam khi
nang goc tam 1a do xuat hién thanh phan doc
truc nong thuan theo chiéu i cua trong lwong
khéi Iui 1am khéi lui ctia phéo c6 xu huéng tut
vé phia sau.
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dung 1am co so tinh toan, thiét ké Thiét bi lui
nong nhan tao cho cac loai phdo mat dét duoc
nghién ctru ¢ trén la 143,439 kN (phao 125mm
D20 khi 1ui nong & goc tam 0°).

5. KET LUAN

- Bang phuong phap do tryuc tiép trén
trang bi dd xac dinh duoc cac thong sé kich
thudc ctia bo phan ham i va ddy 1én; qua trinh
thuc nghiém da xac dinh duogc lyc déy Ién ban
dau va lyc day 1én cudi ciing ctia by phan day
1én; két qua do doc theo chiéu dai 1ui cho phép
xay dung duoc quy luat thay doi cia duong
kinh céan diéu tiét lam co s& dé tinh toan luc can
lui cua phéo khi thyc hién Ui nong nhan tao.

- Két qua tinh luc can i cia phéo dugc
trinh bay dudi dang do thi va dudi dang bang
cac dac trung cua lyc can lui, trong d6 trinh bay

gia tri nho nhét va 16n nhit cua luc can lui 02 <~
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loai phao mat dét thuoc d6i tuong nghién cuu
khi Iti nong nhan tao.

- Két qua nghién ctru da chi ra rang, gia
trj 16n nhat cua lyc can lui dbi voi timg loai
phao giam khi ting goc tam. Khi ting goc tim
cua phao 85mm D44 tir 0° 1én 25° thi gia tri
16n nhét cta luc can lii giam 6,59%. Dbi véi
phao 152mm D20, gi4 tri 16n nhat cua luc can
1ui giam 14,14% khi thay do6i goc tam tir 0° 1én
45°.

- Két qua nghién ctru xac dinh duoc gia
tri Iyrc can 10i 16n nhat 1am co s tinh toan, thiét
ké Thiét bi i nong nhan tao phao mat dat 1a
143,439 kN. %
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