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TOM TAT 

Tren ca sa ket qud nghien cuu dao dgng cua sung phong luu ttr dpng khi bdn hat [5]. Bai 

bdo tien hdnh khdo sdt dnh hu&ng cua mot so tham so ket cdu den dao dong cua sung. Voi kit qua 

thu duge cho phep ta ddnh gid muc do dnh hu&ng cua cdc tham so ndy den dao dgng cua sung khi 

bdn, tic do dua ra cdc dong gop trong qud trinh cdi tien, thiet ke che tao vd khai thde sii dung vil khi 

hieu qud hon. 

Tir khoa; Sung phong luu tu dgng. 

ABSTRACT 

On the basis of research results fluctuations automatic grenade launcher when firing range 

[5]. The article surveyed the influence of some structural parameters to the vibration of the gun. 

With the results obtained allow us to assess the impact of these parameters to the vibration of the 

gun when fired, thus making the contribution in the process of innovation, design and manufacture 

and utilization Universe gas more efficiently. 

Keywords: Automatic grenade launcher 

ISSN 0866 - 7056 

TAP CHi CO KHi VI$T NAM, S6 3 nam 2016 

www.cokhivietnam.vn 

http://www.cokhivietnam.vn


NGHIEN Cl/U - TRAO DOI 

1. DAT VAN DE 

Dao dgng ciia siing phong luu tir dgng 
tren gia khi bSn loat chiu anh huong cua rdt 
nhieu yeu t6. Cac ylu t6 co ban can khao sat 
CO the chia ra lam 3 nhom: Nhom lien quan toi 
cac tham so co ban ciia ket cau; Nhom lien quan 
toi tac dgng cua nguoi ban va nhom lien lien 
quan tai lien kit nln. Phuang phap khao sat co 
thi tiln hanh theo 2 each: Khao sat tdng thi cac 
tham so theo nhirng trang thai lam viec diln hinh 
eiia san pham vd khao sat anh huong dgc lap cua 
tung tham s6. 

Trong khuon kho cua bai bao, tac gia chi 
tap tnmg nghien ciiu anh huong ciia mpt s6 tham 
so ket eau den dao dpng cua siing khi ban. Xuat 
phat tu dac diem mo hinh tinh toan kha phiic tap 
va cac tham so co quan he, tac dpng qua lai lin 
nhau nen de danh gia miic do anh huong ciia 

timg tham so tai su on dinh cua he lam ca so 
dinh huong cho thiet ke, ta chgn phuang phap 
khao sat miic dp anh huong doc lap ciia timg 
tham so. 

Pham vi khao sat cua cac tham so nam 
trong khoang bien thien co the cua tham so do 
dupe xac dinh theo ly thuyet hoac thue nghiem. 

2. M 6 HINH TINH TOAN 

Tu ket qua khao sat dao dpng ciia siing 
phong luu tu dgng khi ban loat [5] voi mo hinh 
tinh toan nhu (hinh 1), ta tien hanh giai he 
phuong trinh vi phan mo ta dao dpng cua cua 
Sling trong khong gian [5] theo so do khoi (hinh 
2), vai so lieu dau vao ap dung cho sung phong 
luu tu dpng AGS -17. Ket qua thu dupe chung 
minh tuang doi phu hgp vai ket qua do dgng luc 
hpc ciia Sling khi ban. 

Hinh I. Mo hinh tinh todn: 
O, - Gde cda he toa do co dinh; A,B,C - Vi tri lien kit chdn siing vai nen; k C^^.~Hes6 do cimg vd gidm 

chdn ciia he Id xo gidm chdn; O^, m^ — Goc cua he toa do dong gdn vai thdn siing (vdt 1) vd khoi luang thu 
gon; O., m — Goc ciia he tga do ddng gdn voi khoa nong (vdt 2) vd khoi luang thu gon; O,, m - Goc ciia 
he toa dg dgng gdn vdi dgn (vdt 3) vd khoi lucmg thu ggn; O^ m^ - Goc cua he toa do dgng gdn vdi vdt k 
vd khoi luang thu gon; D, E- vi tri tay cdm cita xg thit; k C - He so do cimg vd gidm chdn cua he 16 xo 

gidm chdn thay the; C^ b^ - He so do cimg vd gidm chdn cua he Id xo ddy ve vd gidm va thuy luc; G^, G^~ 
Id nhimg vi tri tdc dung luc len vat 2 vd vgt 3; Gj. G^ - Vi tri ti cua 16 xo len vdt I vd vdt 2. ^ 
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Hinh 2. Sa do thudt todn 

Chiic nang eac khoi frong so d6: 

1) Xae dinh cac so lieu ban dSu; 2) Xac 
dinh l\rc tac dung len khau ca so; 3) Xac dinh 
ty so truyen, hieu suat va phan tich vai tro cac 
khau; 4) Xac dinh he sd ,̂; 5) Tim vi hi xdy ra 
va eham; 6) Xac dinh lai vSn toe cae khau sau va 
eham; 7) Tinh bien thien van t6e sau va eham; 8) 
Phan tich dilu kien kit thiic tinh toan; 9) Ghi kit 
qua; 10) Dimg may. 

Day se la ca so khoa hgc cho ta tiln hanh 
khao sat anh huong ciia eac tham so kit cdu din 
dao dpng eua siing ph6ng l\m khi bdn loat tren 
CO so thay doi cac tham so ddu vao cua bai toan. 
Kit qua dang dl thi se phan anh ddy dii mure dp 
anh huong ciia timg tham s6 khao sat. 

3. ANH HU"6NG CUA M Q T SO THAM SO 
KET CAU SEN DAO DONG CUA SUNG 
KHI BAN 

3.1. Anh huvng cua su thay dfii trong lirpug 
khoa nong 

Do dac dilm kit cdu ciia siing phong luu 
tu dgng la hoat dpng theo nguyen ly kh6a nong 
lui hr do va su dung dan c6 nang lugng manh 
nen h-gng lugng va kich thuoc cua khoa nong rat 

lan (trgng lupng than khoa = 4,3kg), viec thay 
d6i trgng lupng khoa nong anh huong tnre tilp 
kit cau cua siing va hoat dpng ciia may tir dgng: 

+ Trgng lupng khoa n6ng thay doi lam kit 
cau Sling thu gpn hoac tang len. 
+ Lam thay doi thdi diem ma khoa [7]. 
+ Thay doi van toe khoa nong, din den xung 
va eham tai cac vi tri thay doi. 

Khi thay doi trpng lugng khoa nong, theo 
ket qua nghiSn ciiu h-ong [6], cho thdy con anh 
huong rat lan den chuyen dgng cua siing hong 
khong gian. 

De danh gia miic do anh huong cua vi?c 
tang, giam trgng lupng khoa nong den dao dgng 
cua Sling trong khong gian ta tien hanh khao sat: 
Giu nguyen cdc thong so khae, thay dii trgng 
lugng khoa nong trong pham vi: ±5%, ±10%, 
±15%. Tien hanh giai he phuong trinh dao dgng 
theo sa d6 hinh 2, dupe kit qua nhu tren dl thi 
hinh 3 

Hinh 3; Goc ndy dung vd goc lech ngang khi thay 
doi trgng luang khda ndng 

(1) Tdng 15%; 2) Tdng 10%; 3) Tdng 5%; 4) Mdu; 
5) Gidm 5%; 6) Gidm 10%; 7) Gidm 15%) 
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Nhdn xet: 

- Goc nay diing, goc lech ngang ciia sung 
trong khong gian khi bdn ty le nghich vai su 
tang, giam trgng lugng khoa nong. 

- Trpng lupng khoa nong co anh huong 
tuang doi lan toi goc lech ngang va g6c nay cua 
than sung trong mat phang ngang - mat phdng 
diing. Khi giam trpng lugng khoa nong goc nay 
diing tang do van t ie khoa nong tang, va eham 6 
cac vi tri cung bien doi. 

moi phat ban loat ban lam cho bien do dao dpng 

Ion hon so vcri loat ban dau. 

Yeu to nay can dupe khao sat day dii de 

dua ra nhung danh gia cSn thiet trong qua trinh 

thiet ke ciing nhu sir dung sung. Ta tien hanh 

khao sat qua 3 loat ban dau (khi hop dan con dii 

29 vien) va 1 loat sau cung (khi chuan bi het dan 

trong hop). Tien hanh giai he phuong trinh dao 

dgng theo so do hinh 2. So heu dau vao se thay 

doi ve khoi lupng va mo men quan tinh sau moi 

phat ban ta duge kit qua nhu tren d6 thi hinh 4. 

- Tang trpng lugng khoa nong ^h tang 
on dinh cho he se lam ket cau sung tang len mau 
thuan voi yeu cau tang tinh ca dgng cua vii khi 
thi he mdi nen it duge quan tam khi thilt k l . 

Do vay, khi thiet ke che tao theo miu tren 
CO so danh gia miic do gay anh huong d in do 6n 
dinh ciia siing thi pham vi cho phep giam nam 
trong khoang <10%. Pham vi giam nay chua 
tinh den gioi han bdi thai diem md khoa, khong 
diit vd dan va nang lugng du trii cua khda nong 
de truyen chuyen dgng cho cac khau khae lam 
nhiem v\i nhu nit, hat v6 dan, keo bang, giuong 
biia... 

3.2. Anh hirang cua sir thay ddi khoi luong sung 

Thuc te khi ban thii nghiem siing phong 
\\px tu dgng ki t qua do dac cho thay, muc dp 
dich chuyln cua sung trong khong gian tang len 
theo tiing loat ban lien tiep. Ngoai anh hudng 
eiia cac ylu t6 khae thi nguyen nhan true tilp 
d in den hien tupng nay la do su thay doi trpng 
lugng Sling sau moi phat ban, loat ban (do trgng 
lugng dan trong hop dan thay doi). G6c nay 
diing va goc lech ngang siing phu thuoc nhieu 
vao nhilu ylu to: Gde ban ban dau dich chuyen 
lui ciia diem ty tay va he so can chan... Trong do, 
cd ylu to thay doi tenxo quan tinh cua vat 1 sau 

Hinh 4: Goc ndy dimg vd goc lech ngang khi trgng 
luang siing thay doi qua cdc phdt bdn 

Nhan xet: 

G6c nay diing va goc leeh ngang tang 
ddn theo sd phat ban, loat ban. Sai leeh giiia cac 
loat ban ke tiep la rat nho, nhung sai leeh giua 
loat ban dau va loat ban cudi la dang ke lam cho 
dp on dinh cua siing giam, anh hudng ciia ylu t6 
nay khong khae phue duge. ^ 
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3.3. Anh hudng ciia su thay d6i chilu dai 
chan siing 

Chan gia, co tac dung tao on dinh cho 
Sling khi bdn. Khi thay doi ket cau cua chan gia 
thi anh hudng nay thay doi rat Idn. Theo thiet ke 
gia Sling phong luu tu dpng deu co khoa ham tai 
cae vi tri eua chan siing lien ket vdi be tren, dieu 
nay cho phep ta thay doi chieu cao dudng lira 
cung nhu chieu dai ehan siing trong pham vi cho 
phep theo thiet ke ban dau. 

Qua khao sat thuc te nhan thay chan gia 
khong thi thu gpn hon nua. Con d cac the ban 
ta CO the tang chieu dai chan gia len, tuy nhien, 
viec tang chieu dai chan siing chi co gidi han vi 
no anh hudng den thao tac ciia xa thu khi ban. 
De tao dieu kien cho viec thiet ke chan gia hgp 
ly hon ta tien hanh khao sat trong trudng hop 
lan lupt tang chieu dai chan gia theo phuang Ô  
la: I dm, I,Sdm, 2dm d the ban cao (the ban mat 
on dinh nhat), giu nguyen cac thong so khae. 
Tien hanh giai he phuong trinh dao dgng theo so 
do hinh 2 ta cd ket qua tren (hinh 5). 

Tang chilu dai chan gia se ty len thuan 
vdi tang 6n dinh cho he khi bdn. Tuy nhien, khi 
tang chilu dai chan gia se lam giam tinh co dgng 
va do Cling virng cua gia siing trong qua trinh 
van chuyln, su dung, edt giu, hanh quSn. 

3.4. Anh hudng cua luc ham thuy lye trong 
giam va 

Luc ham thuy luc cd anh hudng rat 1cm 
din boat dgng cua may tu dgng cung nhu dao 
dgng cua sung khi ban loat. Theo cong thiic tinh 
lire ham thiiy lire frong [2] cho thay lire ham nay 
phu thugc vao rat nhieu yeu to (ddu diing frong 
giam va, van t6c khoi lui, tiet dien chay dau...). 
Trong pham vi nghien cuu, tac gia tap tnmg 
khao sat 2 yeu to: 

a. Thay ddi ddu diing trong giam va: 

Trong qua trinh sii dung lugng ddu dung 
frong giam va se tieu hao va bien chat. Yiec thay 
the bo xung can duge tien hanh thudng xuyen. 
Tuy nhien, neu chi diing duge 1 loai dau dac 
ehung thi se gay rat nhieu khd khan frong qua 
trinh sua chiia, thay the nhat la frong dieu kien 
ehien dau. Tren co sd do, ta tien hanh khao sat 
vdi 3 loai dau eu the (dau Steol -M; ddu AY va 
dau hoa) day la cac loai dau dimg pho bien cho 
vii khi vdi eac dac tnmg ly hoa tham khao frong 
tai Heu [1]. 

Tien hanh khao sat khi sir dung cac loai 
ddu thuy luc khae nhau (Ddu STEOL-M co y 
= 1,1; Ddu AY CO y = 0.9; Ddu hoa CN eo y = 
0.8^). Ket qua dang do thi theo (hinh 6). 

Hinh 5. Goc lech ngang vd goc ndy dung khi thay 
ddi chieu ddi chdn sting 

(Loat 1- Theo mdu; Logt 2- Tdng idm; 
Loat 3 - Tdng 1.5 dm; logt 4 - Tdng 2dm) 
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Hinh 6: Luc hdm thdy luc, goc ndy dimg, goc lech ngang khi thay doi ddu thuy luc 
(1- Dau STEOL-M; 2- Ddu AY; 3- Dau hda CN) 

Nhdn xet: 

- Theo d6 thi (hinh 6), khi thay ddi ddu 
thiiy lue ta nhan thay: D6i vdi ddu c6 ttgng luang 
rieng Idn, do nhdt dgng hpc eao thi luc ham thiiy 
luc Idn va ngupc lai. Bien dp dao dpng cua he 
ciing ty le nghich vdi su thay doi nay 

Trudng hgp sii dung dau thuy luc khong 
diing se de dan den Men tupng siing ddy len 
khong het, hoac ed va eham Idn d cae vj tri gidi 
ban dan den mat on dinh cho siing khi bdn loat. 
Do dd, frong qua trinh khai thac sir dung khi 
thay the ddu thuy luc phai ehpn dau dung chiing 
loai theo nhu thiet ke hoac thay the dau c6 tinh 
chat tuong duong (phai qua thir nghiem thuc te). 

b. Thay doi tiet dien chay dau: 

Theo dac diem thiet ke dien tich chay 
dau ciia ca cau giam va siing phong luu Ur dpng 
bao gom, dien tich 16 chay dau fren piston, dien 
tich ranh chay dau tten ong dan piston va khe 
hd giiia piston va dng dan piston. Dien tich nay 
CO the thay doi do dung sai frong che tao va qua 
thdi gian sir dung dan den sir thay doi lire ham 
thuy lue so vdi thiet ke. Viec khao sat anh hudng 
cua yeu to nay den on dinh cua simg ket hpp vdi 
anh hudng den boat dpng ciia may tu dgng se 
giiip chimg ta xac dinh dupe khoang dung sai 
cho phep khi che tao ciing nhu sua chiia. Ta tien 
hanh khao sat frong pham vi thay doi tiet dien 
chay dau ±4%. 

- Thay doi tiet dien chay dau frong pham 
vi ± 4% ta CO ket qua khao sat theo (hinh 7). 

Hinh 7. Luc hdm thdy luc. goc ndy dimg, goc lech ngang khi thay doi tiet dien chdy ddu 
(I- Mdu; 2- Tdng 2%; 3 - Tdng 4%: 4 - Gidm 2%; 5 - Gidm 4% ) 

ISSN 0866 - 7056 

TAP CHi CO KHi V I £ T NAM, S6 3 nam 2016 

www.cokhivietnam.vn 

http://www.cokhivietnam.vn


NGHIEN CUfU-TRAOD6| 

Nhdn xet: 

- Khi tilt dien ehay dau tang, lire ham 
thuy luc se giam va ngupc lai (hinh 7) bien do 
dao dgng ciia he ti le nghich theo luc ham. Tuy 
nhien, su thay doi nay se c6 gidi han vi n6 anh 
hudng true tilp din toe do ban va sir lam viec 
cua may tu dgng khi day len. Theo ket qua khao 
sat thi SU thay di i tilt dien chay ddu chi nam 
frong pham vi ± 2%. Tir nhan xet tten, ta nhan 
thdy khi ch£ tao cac chi tiet bg phan giam va doi 
hoi dg ehinh xac cao va sai so phai nam ttong 
dung sai cho phep. 

4. KET LUAN 

- Cac thong s6 kit cdu: Trgng luang khoa 
nong, kich thude gia, lire ham thuy lire frong 
giam va... co anh hudng dang ke tdi dao dgng 
ciia he khi ban. Viee khao sat va danh gia cac 
anh hudng cua cac yeu to ket eau den dao dpng 
eua he khi bdn bdng md hinh ly thuylt giup cho 
ngudi thilt k l co nhirng dinh hudng ban ddu vl 
nguyen ly va kit edu, nham nhanh eh6ng thue 
hien viec lira ehpn mpt miu hgp ly dl chuyen 
qua qua trinh thilt ke chi tiet va che thii. Viec 
khao sat so bg bdng ly thuylt cung lam giam kha 
nhilu cong sde va nang cao hi§u qua kinh te. B ^ 
bao eo thi tham khao ap dung cho cac loai sung 
tu dgng bdn fren gia ndi chung frong qua trinh 
cai tien thilt k l chl tao va sii dung vu khi.<* 

Ngay nhan bai: 12/3/2016 
Ngay phan bien: 20/3/ 2016 

Tai Ueu tham khao: 

[I]. Bo mon Co vu khi, Khoa Vu khi; Nguyen ly thiet ke vii khi cd ndng, NXB. Quan doi Nhan dan, 2004. 
[2]. Bo mon Co hoe may, Khoa Co khi; Ca hgc he nhieu v^i, NXB. Quan dpi Nhan dan, 2013. 
[3]. Pham Huy Chuang; Dgng luc hgc vu khi tu dgng, NXB. Quan dpi Nhan dan, 2002. 
[4]. Pham Huy Chuong; Ca sd ket cdu vd tinh todn thiet ke mdy tu dgng, Hpe vien Ky thuat Quan su, Ha 
NOi, 1998. 
[5]. Pham Huy Chuong, Truong Tu Hieu, Dao Manh Himg; Khdo sdt dao dgng ciia siingphdng luu tiidgng 
khi bdn logt, T9.p chi Khoa hpc va Ky thuat. Hoe vien Ky thuat QuSn su, 2016. 
[6]. Pham Huy Chuong, Tmong Tu Hilu, Dao Manh Hung; Anh hudng ciia va chgm giiia khda nong va 
hop sung den chuyen dgng cua siingphdng lieu tu dgng khi ban. Tap chi BChoa hpe va Ky thuat, Hpc vien Ky 
thuat Quan 811,2015. 
[7]. Pham Huy Chuang; Xdc dinh thai gian md khda cho sdng tir dgng hogt dgng theo nguyen ly khoa nong 
luitudo. Tap ehi Khoa hpc va Ky thuat. Hoe vien Ky thuat Quan su, 2015. 
[8]. Truong Tu Hieu; Khdo sdt dnh huong cua mgt so thdng so ca bdn tdi sye on dinh ciia dai lien khi ban, 
Luan an Tien sT, 2008. 
[9]. Nguyen Van Khang; "Dgng lire hoc he nhieu vdr, NXB. Khoa hpc va Ky thuat, Ha Npi, 2007. 
[10]. Jin Balla, Marek Havlieek, Ludek Jedlicka, Zbynek Krist, Frantisek Racek, "Firing stability of 
mounted small arms", mtemational journal of mathematical models and methods in applied sciences, 2011. 
[II]. J.Wittenburg, "Dgng luc hgc he vdt ran ", GS.TSKH. Nguyin D6ng Anh dieh, NXB, Xay dung, 2O00. 
[12]. B.B. An(l)epoB, KoHCTpyKUHS H paciex aBxoMaTHHeeKoro opyaow, (1977). 

ISSN 0866 - 7056 

TAP CHf CO KHi VlfiT NAM, S6 3 nam 2016 
www.cokhivietnam.vn 

http://www.cokhivietnam.vn

