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TOM TAT

Bai bao trinh bay plong phap xay dng h¢ pheong trinh mo 4 chuyén dong khéng gian
cua sungdai lién khi kan nhy sir dung ma tén chuyn toa do. H¢ cac plrong trinh vi phan
chuyen dong phi tugn dugc trinh bays dang ma tén dodd < thuan tién dé giai bang phrong
phap §.

Tuwr kh6a:sungdai lién, dong hrc hoc.

1.PAT VAN PE

Bai toan xaclinh chuyn dong aia vii khi tr dong néi chung vaia dai lién noi riéng 1a bai
toan quan ting nhit khi nghién é¢u tinh toan thit ké ching. Bai toan naguoc bit diu hing
viéc xay drng phrong trinh mé 4 chuyén dong. Dai lién 14 loai vii khi tiy dong c6 gia, khi bn he
chuyén dong kha plicc tap trong khdng gian. Mayrtdong aia dai lién gom nhidu oo ciu truyén
dong cho nhau khi chép dong. Cac khau lam ¢ cé tié chuyén dong tinh tién haic quay,
khau @ ss chuyen dong tinh tién. Toan mayt dong duoc chuyen dong trong than sting. Than
stingduoc dit 1én gia. Khi tin gia chugn dong trong gian kha pte tap. bé xay drng duoc
pheong trinh mo & chuyén dong aia @ hé nay ta co6 nku phrong phap, trongi6 sr dung ma
tran bién déi toa do c6 nhiéu vu diém [1, 2]. Tai Viét nam nt b tac g cling da chi ydén dao
dong aia gia sungtai lién khi bin vada thuduoc mot sb két qua kha quan [3].0 nudc ngoai
trugc day khi xay a@ng phrong trinh chugn dong cho Vi khi tr dong ngroi ta throng g thiét
gi4 sung @&ng tuyst dbi. Bé tinh dén anh hrong do n bién dang ngroi ta thém vao & mot bac
ty do [4, 5]. Gin day mbt O tac gh d& chi ydén chuyén dong aia gia khi tin, song do @ hé
phic tap nén @ng chi dem thém njt vai bic tr do [6, 7, 8]. Trong bai bao nayy sung phrong
phap ma tin bién ddi toado, ta co tih xay drg dugc h¢ phueong trinh chuyn dong cho i khi
tu dong Mt cach éng quét. Tr d6 c6 thé ap ding cho cac lai vii khi tr dong khac nhau.

2. XAY DUNG MO HINH TINH TOAN

Dé xay drng mé hinh tinh toan tathiét:
- C4c khau trong mayridong 1a én tuyét ddi, cé khdi luong #ép trung.
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- Lién Két giita cac khau khong c6 khéh

- Lién Kkét giita xa thil va sungtuoc thay king lién Kt dan nhét.

- Lién Kt gitra gia sing vadm la lién Kt dan ntét.

- Lién Kkét giita than sdng va gia sung 1a 16khciu.

- Suing trréc khi bin dwoc giir can ing nhy xa tha.

- Khéi lugng phan b ciia gia stingiugc thay ting khbi luong thu @n khongddi tap trung
dat & vi tri khoi tam gia.

- Khoi lugng phan B cia than sting va kit lugng chuyn dong va ki lugng chugn dong
cua mot phan oo the xa thu dugc thay fang khoi lugng thu @n cia than sungdét ¢ tam thu gn.

Vi nhirtng gia thiét ¢ trén ta c6 md hinhochoc @é tinh toan nix trén hinh 1.

Hinh 1.M6 hinh tinh toan.

trongdé OXYZ hé toa d6 quan tinh & dinh, Hs toa d6 dia phrong O.X1Y; Z; gin Vi sdng,
ma 1a khbi lugng Mop sdng, iy m. , ...1a kidi lugng aia cac B phan trong ing. Cac ky Hu s
duoc giai thich chi tét dudi day. Bé xay drng cac ma fin bién déi toa do khi quay toc, ta s
dung céc k toado dia phrong.

3. XAY DUNG PHUONG TRINH CHUY EN PONG CUA VU KHi
Dé xay drng phrong trinh chugn dong aia k8 khi bin ta c6 th s dung cac ma m bién

do6i toa do. Trén hinh 2ia biéu dién hai ¢ truc toa do léch mbt gécp. Ma tran bién déi toa do
cho F¢ nay c6 dng sau [2].
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Hinh 2.Cac I& toado ung Wi géc quay.

Khi xay drng cac ma &in bién déi toa do, ta clon cac & toadd dia phrong (hinh 3). H toa
d6 e, dungdé xacdinh i tri caa k& khoéa co ki lugng my ddi véi hop sung. H e, dungdé xac
dinh chuyn vi caa than stng khi né quay quanhdtai mang trong &t phing kin. Hé toado e,
dungdé xacdinh chuygn vi quay @a than stng khi né quay quani g trong nit phing
nam ngang. K toado & dé xacdinh cac chugn vi géc dia gia sting vaétoa do e dé xacdinh
cac chugn vi dai @ia gia sung. Ki lu y la géc Ech aia mit phing hin so i mit phang dbi
xing aia gia (goc héng), gooe la goc kin, cac god; xacdinh Vi tri trong tam @a khau én xét
S0 Wi tryuc nong. Tr hinh 3 ta xadinh duoc cac ma #n bién di toadd khi xoay tuc.
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Xay dung phwong trinh chuyén déng cda sdng dai lién khi bdn

Dé xay drng phrong trinh vi phan chudn dong cho mat khéi lugng naodo, ta s dung
pheong phapinh dong [2]. Cac plrong trinh naydugc xay drng theo cung Bt pheong phap.
O day ta hy lap phrong trinh chugn dong aia khéau o s doc truc Iy, c0 tte viét dudi dang:

mwl,, =(7),, ®

{w,}
{P:}

trong do: Y 14 hinh chiu cia gia ti tuyét déi cua khdu o sv c6 khbi luong m, 1én

phuong hy, Y 1a hinh chéu véc t ngaai lec tAc ding 1én khau mtrén phrong hy.

{Wahy va thé vao (8) tatugc phrong trinh sau:
mi s m ], (][] f o a]w)=n-3 0
i=2 1 9)

trongdo: j 1a chi b chi khau lam vc thir j c6 khdi lugng 1a my; n 12 Bng 9 khau lam vc; K,

la ti S5 truyén va hiu st truyén dong tr khau j \& khau @ s5; N; 1a phan lyc lién ket cua khau j
tac ding 1én khau e s5. N6 dugc xacdinh nhy viét pheong trlnh chugn dong cho khau lam
viéc thi j [1].

Sir dung ma tan bién di toado dé xacdinh

: 18] [Ci] [Oh ] scdinh vi tri cia khau o s o
Cac ma tin , b Tdxac dinh \i tri cia khau o s& cling nhr toa d6 cac @c
toadd dia phrong trong B quy chéu quéan tinh.
Sir dung phrong phaptong tr nhu trén, ta co thviét dugc cac plrong trinh sauay:
- Phrong trinh chugn dong kic cia than stng quanhutr tai mang trong &t phing hin.

- Phrong trinh chugn dong quay éa than siing quanhutr caa tru dieng trong nét phing
ngang.

- Phrong trinh chugn dong quay éa toan stng quants truc e,.
- Phrong trinh chugn dong tinh tién cia toan stingat heé truc e,.
~ Sirdungdinh nghia va cac tinh ¢h ciia ma tén, ta c6 th gop tt ca cac phrong trinh vra
ké trén thanh ét pheong trinh duy nht biéu dién chuyén dong aia toan k khi bin:

[MH#} [N} +[Qlnfr} +[RI#} [ K} ={F) (10)

Cac ma tn [M], [N], [Q], [R], [H] la nhiing ma tén vudng ép 9. Nodugc xay drng tir cAc
thanh plin h¢ s cia cac plrong trinh chugn dong aia cac B phan da duoc xay drng riéng &,
[r] 1a ma tan chuyén vi cua .

.
{r}=[r ry .. 1y

Hé phrong trinh (10)duoc giai bang phrong phap 6. Do f¢ luc tac ding Ién n6 it phic
tap nén khi gii h¢ (10) ta pli giai dong thoi bai toan xaddinh lyc tac ding l1én sung (bai toan
thuat phong trong). Sau khi gih¢ (10) ta c6 th xacdinh dugc quy It chuyén dong aia toan
hé.

Ung ding phrong phép trinh bay trén chodai lién TIKMC (hinh 4). S dung ptin mém
SAP 200044 gii hé pheong trinh (10) chatai lién TIKMC [3] ta thudugc két gua nhr trén hinh
5,6,7.
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Hinh 4.Suingdai lién IIKMC.
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Xay dung phwong trinh chuyén déng cda sdng dai lién khi bdn

Trén cac hinh 5 - 7 trinh b thi chuyén dong aia diém ti vai, chugn dong thing ding
va ngang ga dau nong sung, trongudng hop ban loat 3 viéndan. Cac kt qua tinh toan phu
hop voi thuc t€ va € dugc dung Kt hop véi cac ket qua thi nghém tai truong ban.

4. KET LUAN

Sir dung phrong phap ma fin bién ddi toa do, ta cé tl xay drng duoc hé phuong trinh
chuyén dong cho i khi tr dong mdt cach éng quét. Tr d6 c6 the &p ding cho cac lai vii khi tr
dong khac nhau. Cac pbng trinh thuduoc 1 cac ptiong trinh vi phan phi tn va co té giai
bang cac plrong phap & hoic cac pAn mém chuyén dng. Két qua cua bai bao cé ththam
khao trong qué trinh tinh toan éiké ché tao moi hoic cii tién nhim giam phan luc kin 1én
nguoi sir dung.
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ABSTRACT
SETUP THE SPACE MOTION EQUATIONS OF MACHINE GUNSHEN SHOOTING
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This paper presents a method to build equationsridésy the space motion of machine -
gun when fired using coordinate transformation a$. The system of motion of nonlinear
differential equations is presented in matrix fosm it is convenient to be solved by using
numerical methods.

Keywords machine gun, dynamics.
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