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TOM TAT 

Bdi bdo trinh bdy phuang phdp ly thuyit kit hop thuc nghiem xdc dinh dp sudt tong dan cho 
dgn phao 23 mm E3A cuaphdo 1111-23, tren ca so kit qud nen ep dai ddn trin thiit bi MTS-810 tgi 
Phong Thi nghiem Co hoc vgt rdn, Khoa Ca khi, Hoc vi$n Ky thugt Qudn su. Phuangphdp ndy co 
the ̂  dyng de ddnh gid chat lugng dai ddn cua mot so logi dgn phao ca nho sdn xudt trong nuac. 

TIT khoa: Ap sudt tong dgn, dai ddn. quang duang cdt dai, duong cong cdt dai luc cdt dai. 

ABSTRACT 

Methods for combining a theoretical and an empirical approach in determination shot-start 
pressure for 23 mm artillery projectile E3A base on results leading compression driving band with 
the device MTS-810 of Mechanics laboratory of Military Technical Academy. The method can be 
used to assess the quality of driving band of domestically produced small artillery projectile. 

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

1. DAT VAN DE dung thdng so ap suit t6ng dan la ap su§t cua 
klii ihuoc trong buong dot cf Ihdi dilm dai din 

Hien tugrng t6ng dan co tac dong manh duoc cat hoan toan vao ranh nong. Xac dinh 
din chuyen dpng cua dan trong nong va lam chinh xac ap suit t6ng dan la mpt bai toan quan 
thay d6i cac tiidng so thuat phong khi kit thiic trpng trong thuat phong trong, cho phep giai 
tong dan, din dSn thay doi ap suat Ion nhat cua cac bai toan lien quan din thilt kl, thu nghiem, 
khi thudc va t6c dp dkn nong cua dan, lam tang san xu4t va khai thae h$ phao dan. 
he so tac dung nhidt co ich cua khi thuoc, giam 
tan mat so t6c do sai ISch thong s6 cong nghe Tinh toan thai ky ting dan, nhim xac 
cua lieu phong. dinh cac thong s6 thuat phong khi kit thiic thai 

^ (./'o'̂ o'̂ o'̂ o) pliyc vu viec giai cac bai toan: 
0e tinh anh huong cua su tong dan ddn Bai toan co ban thu^t phong trong, tinh toan dp 

chuyen dong cua dan, fliuat phong trong su ben citathan dan va nong phao... ^ 
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NGHIEN CLfU - TRAO B6\ 

2. CAC PHirONG PHAP XAC BEVH AP 
SUlT TONG D . ^ 

Ap suat teng dan c6 th6 xac djnh bang 
tfah to&i ly thuyet hoac 1̂  thuyet k6t hpp thuc 
nghiem. Phuang phap ly thuySt tfah ap suat 
t6ng dan g t o c6 phuong phdp se, phuang 
phap giai tich va phuang phap ky thuit [1,2]. 

2.1. Phiramg phap 1̂  thuyit 

Phuang phap s6: La phuong phap su 
dung he phuong trinh day du mO ta cdc Men 
tufrng xay ra trong thai ky t6ng dan g6m chin 
phuang tiinh vi phan bac mot va 18 phuang 
trinh dai s6 chila 28 bien. Phuong phap nay 
duoc sii dijng r6ng rai de giai quySt bai toan 
ca ban thuat phong trong ctia then ky t6ng dan, 
tmh todn cac phlin til thudt phong khi ket thuc 
thdi ky t6ng dan (p, /,, v„ („) ina khOng can 
don gian hoa cac dieu kien cu the [2]. 

Phuang phdp gidi tich: La phucmg phdp 
s^ dung he phuang trinh don gian hda. M6t se 
qud trinh phu dugc tfah gidn tiep hoac khOng 
khao sat, dieu nay lam don gian hoa he phuang 
trinh va dua ra cdc bieu thiic toan hpc cu the, 
c6 tinh true quan, tuy nhien lam giam dp chinh 
xac ciia loi giai. 

Phuang phap giai tich, dua tren co 
sof bieu dien dp luc can cat dai II phii thuoc 
vao Ihai gian chuyen dong c^a dan tren toan 
bp hoac mpt phan tOng dan nhd bieu thuc 
n=n^+kt", trong do, 11̂  dp luc cdn cdt dai d 
ddu cua qua trinh cat; k he s6 phu thupe vdo 
dac diem can tao cua he thOng dan, phii thupe 
vao dieu kien cat [1]. 

Phucmg phap ky thuat tfah: La phuong 
phap sd dyng ceng thiic gin dung nhdn dupe 
hi ly thuyet va thiic nghiem di xdc dinh gia tri 
dp xudt t6ng dan c6 tinh djn su phii thuoc cua 
dp suit t6ng dan vao cdc yfa t6 nhir ciu tao 

cda dai, vat lieu va ldp phd cila dai, dieu kifc 
nhei, dieu kien cSt dai. Phuong phdp ky thujt 
cho ket qua voi do chinh xac khong cao nhung 
CO tm diim la nhanh va c6 th6 dung di kiim'tra 
va tham khao cho cdc phuong phap Khac [2], 

2.2. Phuong phip thtrc nghifm lilt hgp iJ 
thuyit xac flinh ap suit t6ng dan 

Phuong phdp thuc nghiem kit hgp 
vdi ly thtiyit svr dung cong thiic tfah gid tri 
ap suit tdng dan td phuang phdp gidi tich 

I luc 

cat dai trung bhih H^ dupe xac dinh theo dac 
tinh cua dudng cong cat dai nhdn dupe td thi;c 
nghiem. Cdc he so khac duac xdc dinh hdng 
phuong phap giai tich theo cac dac ttung Unh 
hpc va vat lifu cua dai din vd ranh ndng. 

Xdc dinh 11,̂  bang thuc nghian dupe 
thuc hien tren mdy MTS-810 tai Phdng Thi 
nghiem Co hpc vat inn, Khoa Ca Ichi, Hpc vipi 
Ky thuat Quan svr. Thiit bi thi nghiem dupe thS 
hien tren hinh 1. 

Khudn ep cd ket can gidng nhu phdn 
con vao cua budng det phdo rin-23 ca ve kich 
thirdc ben ttong, cdu tao ranh xoan, gdc xoan, 
vat ueu.. .Co kit ciu thich hpp cho phep thao 
tac thuan ipi, de dang khi tien hanh thi nghiem 
ttdn thiit bi MTS-810. 

Hinh 1. Thiit bi thi nghiem: 
1) Thiit bi MTS-810: 2) Khuon ep Mu dgn: 

3) Bau dgn B3A 23 
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NGHieN CU'U - Th^ t^Oi 

Tiln hanh nen dan 23 mm voi 1 dai din 
qua mpt doan nong. Dai din lam tu dong Ml 
voi kich thudc nhu hinh 3. 

Thi nghiem dugc thuc hien vai 10 mau 
dai dan, v?ai tic nen trong tit ca cac thi nghiem 
bang 20mm/phut. Tdt ca cac dai dugrc do 
ducmg kinh tai 3 tiet dien va Ivra chpn nhung 
dai CO duong kinh nhu nhau. 

Hinh 2. Dau dgn 23 mm sau khi bdn 
vd sau thi nghiem 

22,4 , 

*H 

K 

5.
0-

« 
' 
, 

b) 
Hinh 3. Kich thuac ranh nong vd dai ddn: 

a) Ranh nong; b) Dai ddn 

Kit qua thi nghiem dugrc Ixm lai tren miy 
tinh duoi dang gia trj theo thai gian, do thi su 
phu thuoc ciia ap luc can cit dai vao quang 
duang cat dai dugrc dua ra trong hinh 4. Su 
dung kit qua thirc nghiem su phu thuoc cua 
duong cong cit dai vao then gian va quang 
duong cat dai xac dinh ra ap luc can cat dai 
trung binh theo quang duong cat dai cua cac 
dai din n . . 

II,MP* 

90 - I - - - I • \ - • J - — ^ ' 
SO ---\—\-- \-^-.-^^•^- ^ - j 
70 • - j< l f l " ! 

^' _\ '_ i/^" ; L '_ 1 
30 ' J^- •- - - 1 — j - I 

Hinh 4. Suphyi thudc dp luc cdn cdt dai 
vdo qudng dudmg cdt dai 

5. Hien thj kit qud thi nghiim true tiip 

Van tic nen cua thiSt bi la khong doi nen 
CO the tinh Tl^^ theo quang duong cat dai. Ket 
qua Ihirc nghiem duoc trinh bay tren hinh 4, 5. 
Do Ihi ap luc can cat dai theo quang duong cat 
dai CO dang n=kl^ dieu nay khing dinh cong 
thiic ly thuyet duoc dua ra trong phuang phap 
giai tich trong do 11̂ =̂ 0, do liic rut diu dan 
bang 0 va khi khong co dich chuyen tu do cua 
dau dan chi so mu n lay trung binh bing 2 vai 
dan nap USn. 

Ap luc can cat dai trung buih co the duac 
tinh theo cone thiic: 

n,, =(IC/7,- +77,,,)* (A-,-., -X,))// ^ 
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NGHIEN CCfU - TRAO DOI 

Bdng 1. Gid tri trung binh dp luc cdn cdt dai trong cdc lan nen 

L^ndo 

n.„,MPa 
1 l i ' 

1 

57,3 

2 

48,7 

3 

50,6 

4 

49,2 

5 

56,4 

6 

48,9 

7 

49,7 

8 

51,4 

9 

52,3 

10 

51,2 

Tddd,timra 77"̂  = 51,6Mpa. 

Sudungphuongphdp gidi tich timra cac he 
sd cdn lai; r^/r = 1,47 ;<!> = 1^58 ;t j =0,914. 

Thay vao cong thiic tinh dp suit tdng dan 

tadupc: p^^ =117Mpa. 

3. DANH GIA KET L U A N 

Gid tri dp suat teng dan duac tinh bdng 
phuang phdp giai tich cho dan 23 mm dung 
cho phdo hang khong BiI-23 theo [1] cd kit 
can tuong tu dan 23 mm duac tinh d teen cho 
kit qua Pj =105,7 MPa. Diiu nay cho thiy, 
ket qua nhan dupe khd sat nhau cua phuang 
phdp thuc nghiem kit hop vdi Iy thuyit va 
phuang phap giai tich cho hai loai dan cd kit 
cau tuong tu. 

Sd dvmg phuang phdp thuc nghidm kit 
hpp ly thuyit di tinh dp suit ting dan cho phep 
xac dinh chinh xdc dd thi dudng cong cdt dai 
va ttr do nang cad dp chinh xdc va rut ngdn thdi 
gian xdc dmh gid tri dp suit ting dan. 

Phuang phdp ly thuyit kit hpp thirc 
nghiem cd thi coi la m0t phuang phap hien dji 
xac dinh gia tri dp suit tdng dim, cho phep tmh 
din anh hudng theng se ciu tao va thuat phdng 
cua dai din, diu dan va tim dupe gid tri dp he 
can cat dai phu thudc vao thdi gian va quang 
dudng cat dai. 

Cd thi xay dimg dudng cong cit dai cho 
dan phao 23 mm, 30 mm, 37 mm tten thiit bi 
MTS-810 di tinh todn dp suit tdng dan, danh 
gid chit lupng dai ddn khi san xudt teong nude. 
Cho phep gidm sd lupng thil nghiem tai ttuong 
bdn. • 
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