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PHUONG PHAP LY THUYET KET HOP THU'C NGHIEM
XAC BINH AP SUAT TONG DAN CHO PAN PHAO 23 MM

THE METHOD COMBINES THEORY EMPIRICALLY DETERMINED
PRESSURE SERVED ARTILLERY SHELLS FOR 23 MM

Nguyén Quang Lwong, Nguyén Hii Minh, Trinh Trung Hiéu, Ngé Vin Quing
Hoc vién K¥ thuit Quin su

TOM TAT

Bdi bdo trink bay phwong phép Iy thuyét két kop thuc nghiém xdc dink dp sudt téng dan cho
dan phéo 23 mm 534 cia phao FIL-23, trén co s& két qud nén ép dai dan trén thiet bi MTS-810 tai
Phing Thi nghiém Co hoe vit rin, Khoa Co Ihi, Hoc vién K thudt Quén sy. Phuong phdp ndy cé

ABSTRACT

dung dé dinh gis chit leong dai din cia mt s6 logi dan phdo & nhé sdn xudt trong nude.

Tir khoa: A'p sudt té'ng dan, dai dén, quing ducmg ciit dai, duomg cong cdt dai Iuc cdt dai.

Methods for combining a theoretical and an empirical approach in determination shot-start
pressure for 23 mm artillery projectile B34 base on results leading compression driving band with
the device MTS-810 of Mechanics laboratory of Military Technical Academy. The method can be
used 1o assess the quality of driving band of domesticdlly produced small artillery projectile.

Keywords: Shot-start pressure, driving band, cutting up part, rifling way, rifle force.

L. DAT VAN BE

Hién tugng thng dan cé tic ddng manh
dén chuyén déng cta dan trong ndng va lam
thay d6i cac thong s thuit phong khi két thilc
téng dan, din dén thay dbi 4p sudt 16n nhét cia
khf thuc va t8c @) diu ndng ciia dan, lim ting
he sb tac dung nhiét c6 ich cia khi thuéc, glam
tan mat so tée do sai Kch thong sb cong nghé
ciia lidu phéng.

DE tinh anh huéng cia sy thng dan dén
chuyén dong cia dan, thudt phéng trong sit

dung théng s6 4p sudt tdng dan I3 4p suét cia
khf thubc trong budng dét & thoi diém dai din
dugc cét hodn todn vao rinh nong. Xac dinh
chinh xic 4p suft tong dan 12 mt bai toan quan
trong trong thudt phéng trong, cho phép giai
céc bai toan lién quan dén thit ké, thir nghiém,
sin xudt va khai thic hé phao dan.

Tinh todn théi k¥ tdng dan, nhim xéc
dinh céc thong s6 thuat phong khi két thiic théi
&y (Pgalosvgsfy ) phuc vu vide giai cic bai toan:
Bai todn co ban thuat phéng trong, tinh toan doé
bén cita than dan va nong phéo...
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2. CAC PHUONG PHAP XAC DINH AP
SUAT TONG PAN

Ap sudt tong dan cb thé xa\c dinh bing
tinh toan 1y thuyét hodc 1y thuyet két hop thue
nghiém. Phuong phép 1 thuyét tinh 4p suét
téng dan gém cé phuong phip s, phuong
phép giai tich va phuong phap k¥ thudt [1,2].

2.1. Phwong phap Iy thuyét

Phwong phap sb: La phuong phdp sir
dung hé phuong trinh dly du mb ta cac hién
tuong xay ra trong thoi ky téng dan 2bm chin
phuong trinh vi phin béic mét va 18 phuong
trinh dai sb chia 28 iuen Phuong phip ndy
dugc st dung rong rdi dé gigi quyet bai toan
co ban thudt phéng trong cia thoi ky tong dan,
tinh todn cac phn tir thuat phéng khi két thiie
thoi ky téng dan @y 1y vy t,) ma khong cin
don gian héa cac diéu kJen cu thé [2].

Phwong phép giai tich: La phuong phap
st dung h¢ phuong trinh don gidn héa. Mt so
qué trinh phy duoc tinh gidn tiép hogc khong
khéo sat, didu ndy 13m don gian héa hé phuong
trinh va dua ra c4c biéu thitc toén hoc cy thé,
0 tinh truc quan, tuy nhién lam giam d¢ chinh
x4c cla loi gidi.

Phuong phép gidi tich, dva trén co
s& biéu dién 4p luc cén cit dai IT phy thuge
vao thoi gian chuyen dong cta dan Lren toan
b6 hoic mét phin tdng dan nhdr bidu thirc
=11, +kt* , trong do, I, 4p luc can ct dai &
dAu cua qué trinh ct; k hé sb phu thude vao
dic diém cdu tao cla h¢ théng dn, phu thudc
vao diéu kién cit [1].

Phuong phép ky thudt tinh: La phuong
phip sir dyung cong thirc gin ding nhén duge
tir ly lhuyet va thue ngh1em d& xé4c dinh gid tri
ap xuat tong dan ¢6 tinh den sur phu thuoc cia
ap sudt tong dan vao cac yéu tb nhur cdu tao
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ctia dai, vét liéu va 16p phi clia dai, dién kién
nhdi, didu kién cAt dai. Phuong phép kj thuit
cho két qud v6i g chinh xéc khdng cao nh;,mg
6w diém 12 nhanh va c6 thé ding dé kiém'tra
va tham khao cho céc phuong phép khac [2],

2.2. Phu'n'ng phép thue nghiem két hop Iy
thuyét xc dinh 4p suét tdng dan

Phuong phép thwe nghiém két hgp
véi 1y thuyet sir dung cong thic tinh gid tr
4p suft tong dan tir phuong phép gidi tich
Po =kp, +ko th . Trong d6, ép luc
cét dai trung binh IT, dlmc xac dinh theo dic
tinh ctia Gudng cong cat dai nhén duoc tir thue
nghiém. Cic hé s khic duge xéc dinh bing
phuong phép gidi tich theo cdc dic tnmg hinh
hoc va vét liéu ctia dai dén va rénh nong.

Xac dinh II,, bing thuc nghiém duge
thye hién trén may MTS-810 tai Phong Thi
nghiém Co hoc vit rén, Khoa Co khi, Hoc vién
K§¥ thuat Quén sy. Thiét bi thi nghiém dugc thé
hién trén hinh 1.

Khudn ép c6 két cAu gibng nhr phin
c6n vao clia buong 6t phao I'LII- 23 ca vé kich
thudce bén tmng,. cau tao rAnh xofn, goc xofn,
vit liéu...C6 két chu thich hgp cho phép thao
téc thusin lgi, d€ dang khi tién hanh thi nghiém
trén thiét bi MTS-810. .

 Hinh 1. Thiét bj thi nghiém:
1) Thiét bj MTS-810; 2) Khuén ép ddu dan;
3) Péu dan B34 23 b
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Tién hanh nén dan 23 mm véi 1 dai din
qua mdt doan ndng. Dai din lam tir ddng M1
véi kich thude nhur hinh 3.

Thi ngh.lém duoc thuc hién véi 10 méu
dai dan, vén téc nén trong tht ca c4c thi nghiém
bing 20mm/phit. TAt ca cdc dai duoc do
dudmg kinh tai 3 tiét dién va lya chon nhimg
dai ¢6 duwdng kinh nhu nhau,

Hinh 2. Pdu dan 23 mm sau khi bén
va sau thi nghiém

$
3
50

1,6

Hinh 3. Kich thuéc ranh nong va dai dan:
a) Ranh nong; b) Pai dan

Két qua thi ng}uem duge luu lai trén may
tinh dudi dang gid tri theo thoi gian, db thi s
phu thuoc cua 4p luc can cht dai vao quang
duomg cét dai duoc dua ra trong hinh 4. Sit
dung két qua thye nghiém sy phu thude cia
duomg cong ct dai vio thoi gian va quang
duomg cét dai xéc dinh ra ap Iye can cat dai
u-ung binh theo quing duong cat dai ciia cac
dai din 158

Hinh 4. Sw phu thugc dp Iyg can cdt dai
vdo qudng dudng cdt dai

Hinh, 5. Hién thi ket qua thi nghiém trc tiép

i

Van tc nén ciia thiét bi 12 khéng ddi nén
c6 thé tinh T, theo quang duong cht dai, Két
qua thye nglnem duoc trinh bay trén hinh 4, 5.
D6 thi ap lue can cit dai theo quéng dwong cat
dai c6 dang TI=ki* diéu nay khing dinh cong
thire 1y thuyét dugc dua ra trong phuong phap
gidi tich trong d6 IT,= 0, do lyc rit dau dan
bing 0 va khi khoug ¢6 dich chuyén tir do ctia
dAu dan chi sé mii n 1y trung binh bing 2 véi
dan nap lién.

Ap luc can ¢t dai trung binh c6 thé duoc
tinh theo cong thirc:

sz:é::(ni + ) * (X = X )/ &
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Bang 1. Gid tri trung bink dp hec cdn cdt dai trong cdc ldn nén

L?mdoll|2|3[4l

5 | 6 7 1 8 [ 9 T

[,

,MPa | 573 | 48,7 | 506 | 492 | 364 | 489

497 | 514 | 523 | s12

Tis @6, timra T, — 51,6Mpa.

Sirdungphwongphapgiaitichtimracaché
sb com lai: 1, /v =147 ;@ =1158 3k, =0914.

Thay véo céng thirc tinh 4p sut tdng dan
taduge: py =117Mpa.

3. DANH GIA KET LUAN

Gia trj 4p suét téng dan dugc tinh béng
phuwong phap gidi tich cho dan 23 mm dung
cho phdo hang khéng BS-23 theo [1] c6 két
cu twong ty dan 23 mm duge tinh & trén cho
kbt qua P,=105,7 MPa. Diéu nay cho thiy,
Kkét qua nhan duge kha sit nhau cta phlroug
phép thyc nghiém két hep véi Iy thuyét va
phuong phép giai tich cho hai loai dan c6 két
chu tuong tr.

S dung phu(yng phap thye nghigm két
hop Ly thuyét dé tinh 4 dp sudt téng dan cho phep
xdc dinh chinh x4c d0 thi dudng cong cat dai
va tir 46 ning cao d6 chinh xdc va riit ngdn thoi
gian xac dinh gis t 4p sudt 'Léug dan.
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thmg phép 1y thuyét két hop thye
nghigm c6 thé coi 1 mét pbuong phap hién daj
xéc dinh gid trj 4p sudt tong dan, cho phép tinh
dénanh hu'ang théng s6 cau tao va thuat phong
cua dai din, dau dan va tim dwgce gid tri 4p luc
can cit dal phu thude véo thoi gian va quing
dudmg cht dai.

C6 thé xay dung dudmg cong cit dai cho
dan phéo 23 mm, 30 mm, 37 mm trén thigt bj
MTS-810 8 tinh todn ap suét tong dan, danh
gid chit lugng dai dén khi san xuét trong nude.
Cho phép gidm b fwong thix nghiém tai inrimg
ba_n oo
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