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TOM TAT

Bai bdo da trinh bay phwong phép tinh todn, thiét ké hop tiép dan ciia sing SHMT-M1, trong
dé tdp trung vao tinh todn, thiét ké miéng hop tiép dan va 1o xo véi diéu kién tiép dan kip thoi cé
tinh dén anh hwéng cia nuede khi tiép dan trong méi truong nude. Két qua bai bdo lam co sé tinh
todn, thiét ké hdp tiép dan ciia sing ban hai méi trieong.

Tir khéa: Sing ban hai méi trieong; Hop tiép dan; Pé sdu phdt ban.
ABSTRACT

This paper presents a computational method and the design of the SHMT-M1 Amphibious
firearm s magazine, with emphasis on calculating and designing the magazine feed opening and the
spring to ensure timely feeding while accounting for the effects of water during underwater feeding.
The results provide a basis for the calculation and design of the magazine for Amphibious firearm.

Keywords: Amphibious firearm,; Magazine; Firing depth.

1. PAT VAN PE

Viéc nghién ciru tinh toan thiét ké, ché
tao hop tiép dan cho sing SHMT-M1 khi ban ¢
dudi nude 1a mot van dé méi, cap thiét dé phuc
vu cho viéc nghién ctu ché tao thanh cong
sing ban hai méi truong. Hop tiép dan cua
sing SHMT-M1 dung chung cho hai loai dan
vira ban trong khong khi vira ban dudi nude.
Khi ban dudi nuéce, cac diéu kién vé khdi lugng
cot dan, ma sat va lyc can moi trudng thay doi
dang ké. Do do6, trong bai bao tap trung thiét
ké hop tiép dan vi mo hinh tinh toan tiép dan
kip thoi trong ca hai méi truong khong khi va

nudc & cac do sau khac nhau tranh qua ciing
(gdy mai mon, ket) hodc qua mém (tré nhip, hut
vién).

2. XAY DUNG MO HINH TiNH TOAN

Stung ban hai méi trudng dung chung
mot hop tiép dan str dung hai loai dan ban
trong khong khi va dan chuyén dung ban dudi
nudec DPDN — M1 c6 cung kich thudc bao ngoai
nhung c6 khéi lugng vién dan 1a 12g va 20g.
Trong thiét ké, hop tiép dan s€ tiép dan ti da
30 vién ddi v6i dan ban trong khong khi va 20
vién déi v6i dan bin dudi nude.
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Dé thiét ké duoc hop tiép dan v6i yéu
cau cung dung luong xép dugc nhidu dan nhat,
bai bao chon cach xép dan theo 2 hang (Hinh
1). Hinh dang va kich thudc bén ngoai duoc
thiét ké theo hinh dang dan da duoc sip xép.

Qua trinh tinh toan thiét ké con lai chi
tap trung vao thiét ké miéng hop tiép dan va 10
x0 hop tiép dan dé dam bao mdi 1an chi tiép dan
duge mot vién va dam bao diéu kién tiép dan
kip thoi.

Kich thudc miéng hop tiép dan duoc
xep theo hai hang, theo [1], ta co:

b=(,1+1,3)d ; L=(0,4+0,6)., (1)

Trong d6: d - Duong kinh lon nhét vo
dan; 1 , - Chi€u dai vién dan.

Hinh 1. So do nguyén Iy két cau ciia hép tiép dan:
1. Than hop; 2. Ban nang dan, 3. Lo xo hgp tiep dan

Dé tinh toan 10 xo hop tiép dan theo [1],
ta chon so by luc nén cuia 10 xo nhu sau:

(2)
I, = (2,5+3)(qu +%n)

{Hl = (1’5 _2)(nqu + Don )

Trong d6: n - SO dan 16n nhat chua
trong hop ti€p dan; q, - Trong lugng ban nang
dan; q, - Trong luong mot vién dan; A: Do dai
nén cua lo xo.

Do cimg cua 10 xo hop tiép dan:

_ I, =10,
2

C

Tinh toan trong hai truong hop, ta chon
duogc gia tri d6 cung cua 16 xo 1a: C =105 N/m.
Dé dam bao tiép dan mdi lan 1 vién kip thoi va
tin cdy, str dung so d6 nguyén Iy nhu hinh 2 va
theo [1], ta co:

At, < EAtkn (3)

Trong do: At - Thoi gian tiép dan; At
- Thoi gian khoa nong di qua vi tri ddy vién dan
dang cho tiép dan khi khoa nong Iui dén khi nd
day 1én t6i vi tri nay.

+
“kn AN

Hinh 2. So dé tinh todn 16 xo hép tiép dan
Thoi gian tiép dan theo [1]:

Ah
At, =— 4
“=y “4)
. 1
Trong d6: Ah - Budc tiep dan; V,, ==V,
- Toc dd tiép dan trung binh, V_ - Tbe d€)2tiép
dan 16n nhat.

Ap dung dinh luat bao toan nang luong,
ta co:

%MVmZ =F.Ah (5)

Trong d6: M - Khéi lugng phan chuyén
dong; F - Ngoai luc tdc dung 1én phﬁn chuyén
dong theo phuong thiang dung (ban nang dan,
cac vién dan).

*Khi ban trong moi trudong nudce:
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F=I1+F,-0-
Trong d6: F,, Q, F_ - Luc déy Acsimet,
trong luong, luc can cua nudc tdc dung lén
phan chuyén dong [2].

F. =p.ghS+ %.S.p.sz +%.S.p.Vm2.Cf S, (6)

Trong do: h, S, v, S , C, - D siu phat
ban dién tich, van toc, dién thh xung quanh hé
s6 can (khi tinh toan c6 thé bo qua ap suat thuy
tinh do kich thuéc va quing duong chuyén
dong nho).

Két hop cac phuong trinh (4), (5), (6),
ta duoc:

- Thoi gian tiép dan khi ban trong nudc:

[1-O0+F,
- Thoi gian tiép dan khi ban trong khong

Attd(kk) =4 f% (8)

Kiém tra diéu kién tiép dan kip thoi
theo cong thirc (3), ta phai tinh toan cho truong
hop hop tiép dan khi con mot vién va khi chira
day dan theo thiét ké. Theo (7) va (9), ta c6:

2.Ah| M + S+C S Ah
Attd(n):\/ I: ( Yq)p ] (7)

khi:

- Truong hop cé 1 vién dan:

+ Khi ban trong méi truong khong khi:
As _ 2.Ah.(m,, +1.m ) )
e C.(h, +h,)—(m,, +1m,,).g

+ Khi ban trong méi truong nudc:

o 2R my, +1m,y, + P, AR[S +C (S, +1.8,,)]) (10)
N Clhy )= (my, 4L, )8+ p, g (LY, 4V,

- Trudng hop nap tdi da sé vién dan:

+ Khi bin trong mdi truong khong khi:

2.Ah.(m, +30.m
td(kk):\/ ( bn vdkk) (11)

C. Ay —(my, +30.m,,,).8
+ Khi bin trong mdi truong nude:

280 {m,, +20m, + p, M[ S +(S, 5, +20.8,,,) ]} 1
9N C oy —(my, +20m,).g + p,.g.(20V, +V,) (12)

Can ct vao tai lidu thiét ké va tinh toan
dong luc hoc sung hai moi truong [3, 4], ta tinh
todn dugc thoi gian khoa nong tor khi lui qua
day vo dan dén khi 1ui hét vé sau va chuyén
dong nguoc lai cho dén khi cham vao day vo
vién dan cho tong dan At & trong khong khi la:
At, = 24,35ms, con khl ban ¢ dudi nude thi

Ati::: con phu thudc vao do sau ban. Tinh toan
va khao sat & cac do sau Im; 5Sm; 10m; 15m;
20m; 25m; 40m két hop véi kiém tra diéu kién
tiép dan kip thoi (3), ta tinh duoc gia tri nho
nhit cia do ctng 10 xo téng dan. Két qua theo
Bang 1.

Bdng 1. Két qua dj cirng nhé nhdt ciia 16 xo tiép
dan theo do sdu

bo

A At -
PO M | cime
STT sau tdlvien td20vien 2 nhO
(ms) | (ms) %
(m) (ms) nhat
(N/m)
1 1 4,21 16,24 17,28 | 158,8
2 5 4,21 16,24 17,33 | 158,4
3 10 4,21 16,24 17,41 | 157,9
4 15 4,21 16,24 17,47 | 157,3
5 20 4,21 16,24 17,53 | 157,0
6 25 4,21 16,24 17,56 | 156,6
7 40 4,21 16,24 17,82 | 155,2
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Két qua cho thiy cang xudng sdu, toc
d6 ban ciia siing cang giam do lyc can ting 1én
va thoi gian tiép dan kip thoi s& giam va do dé
yéu cau do cung cua 10 xo tiép dan s& giam,
tuy nhién mutc do thay doi 1a khong dang ké.
Gia tri do cung nho nhat thoa man tiép dan
kip thoi trong ca khong khi va nudc 1a 158,8
N/m, tuy nhién thuc té dé dam bao tin cay hoat
dong trong moi tinh huéng, chéng bui bén, ket
trong qua trinh tiép dan thi thuong chon do tin
cay tu 1,8 dén 2 1an, va can ¢t vao céc loai 10
xo dic ching hién dang san xuét cho cac loai
hop tiép dan cua cac loai sung khac nhau thi
ta chon do cimg cua 1o xo hop tiép dan sung
bén hai méi trudng 1a 300N/m vira dam bao tin
cay, vura thuan loi trong qua trinh san xuét. Két
qua vdi tinh toan lya chon nay, hop tiép dan da
duogc ché tao va thir nghiém cung sting hai moi
truong ¢ do sdu 25m da hoat dong binh thuong,
tiép dan tin cdy, khong vudng ket.

3. KET LUAN

Bai bdo da trinh bay thu ty, phuong
phap tinh toan, thiét ké hop tiép dan cua sing
SHMT-MI, trong d6 tap trung vao tinh toan,
thiét ké miéng hop tiép dan va 10 xo voi didu
kién tiép dan kip thoi ¢ tinh dén anh huong
ctia nude khi tiép dan trong méi trudng nude.

Két qua da thiét ké dugc hop tiép dan siing ban
hai méi truong véi do cting cua 1o xo hop tiép
dan 1a 300N/m vtra dam bdo tin cdy, vura thuan
loi trong qua trinh san XUAL. Hop tiép dan duoc
thiét ké, ché tao theo thiét ké nay da duoc thu
nghiém cung sting hai moéi truong & do sau
dén 25m hoat dong binh thuong, tiép dan tin
ciy gop phan hoan thién dong bo sing hai moi
truong va dan ban dudi nudc trang bi cho luc
luong dac cong nude, nguoi nhai. <
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