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TOM TAT

Bai bao trinh bay prong phap xay gng mo hinh va tét 1ap hé phrong trinh mé 4 dao
dong lic cia tau i quan khi Bn tén fra ri nhiéu PK-16. M6 hinh nay c6 tindén anh hrong
cia séng kin nhing chra tinhdén van toc dia tau. Kt qua cia bai toan & lam sangd mot
phan hién trong ic aia tau khi thee hanh Bn trongdiéu kién c6 séng.

Tir khoa daodong lic; tau ki quan, ténita rai nhidu.

1.PAT VAN PE

Tau chén diu mat nuoc 1a lyc legng nong 6t ciia Hii Quan nhan dan ¥ Nam.Dé dap
rng Wi yéu du ngay cang caoia nhem vy bao v¢ chi quyén vung bén, dao cia © qudc, luc
luong tau chdn dau mit nude dugc quan tam phat i manh e, To horp dan phong ténrh rai
nhiéu PK16duoc trang btrén tau Bi quan |a ndt loai vii khi phdng niiu tiéu arc. Pay la mot
trong nhing trang b tac chén dién tr co ban trén tau Hi quan va gk vai trd quan ®ng trong
hoat dong tac chén dién tir chién dau phong khéngiea tau nat nuée. Nghién ¢u daodong aia
tau Hai quan khi fip dat dan phong ténia dai nhiéu PK16 c6 k dén anh hrong aia séng kin
S8 gilp dua ra hirc tranh 6ng quan ¥ van dé daodong lic cia tau trén séng, me tiéu hroc dau
dua ra md hinh tinh toandmi trong kc cia tau khi thee hanh Bn trongdiéu kién cé séng gié.
Bai bao nghiénieu, kho sat daatong lic trén o so loai tau tén fra HQ-331.

2. XAY DUNG MO HINH TINH TOAN
2.1. Céc gi thiét dé xay dwng mo hinh bai toan

Trén hinh 1 trinh bayosdd Iap dat t6 hop tén lra PK16 |én tau ténrh HQ — 331, theo [11.
Khéng lam nit tinh ﬁng quét vaié thuan loi hon cho tinh toan ta o tacdong aia séng kin
la tAcdong aia sénglidu hoa. Tawuoc xét trén 3 dadong chinh la:dc dung, kc ngang vadc
doc (lic chai) [2, 3]. B qua & twong tac gira cac daalong trén,dé don gian bai toan ta cip
nhan cac gh thiét sau:

- Xem san tau @ chit véi khung sron) 1a \at ran tuyét dbi trong qua trinh idaodong;
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Hinh 1.Vi tri lip dat dan phéng trén tau téad HQ-331.

- Co cau dan phong an chit vao boong tau va khungin, tao thanh mt h¢ ran tuyet doi,
cung daaiong nhr mot vat thé ¢ tiong tam G am trén giao tuyn cua hai nat phang doi xtng
cua tau la mit phang doi xing e va mat phang doi xing ngang;

- Bo quaanh hrong aia giodén cac daaiong aia tau;

- B6 qua nlirng daodéng nhd caa ey hé nhu: dich chuyén theo plrong vubng goc & mat

phang thing dung di quaduong i - 1ai tau, dch chuygn theo plrong the duong mii - 14i va
chuyén dong quay quanh i thingdung Z. rung dc do I¢ dong lyc va chan it cia tau.

- Céc lién Kt giir cac khau, ¢ ciu khong bén dang trong qua trinh lam & va khéng c6
khe hy;

- Lyc tac ding aia ludng phut P tacdong vao tau theodng vudng goc & mat cit ngang
ctia dng phong, chphy thusc vao thi gian vaduogc xacdinh bing ke phrong trinh @ ban thuat
phong trong, gii bai toan tinh toan bing phut [4, 5].

- Chiéu rong aia tau kha bé soév buge song, than tau khongirkhoi bé mit séng trong
qua trinh 4c, md men bi phuc phu thusc vao be do lic theo quan &ibac nhit va chugn dong
X04y aia nrgc va kic anh hrangdén nhau 1a nb va cé té bo qua.

- Phrong trinh fic doc va lic diing khong ph thubc vao nhau. Khi tau chiég dong wi toc
do cao ¢6 8 anh hrong lan nhau dira lac doc va ke ditng. Chugn dong lac doc phu thuoc vao
van toc aia tau.

2.2. M0 hinh tinh toandgng luc hoc aia tau trén séng

Trén hinh 2 la md hinh tinh toanectau daaiong trén séngO day ta xem tau vaéhdan
phong la it vat (dan phongtugc gan arng trén tau), tau daddng trén séngwlsi tac ding aia
séng bén diéu hoa hinh sin vart ludng phit. Khao sat daatong aia mé hinh cé 34w ty do
nhu trén hinh 2.

Hé vat khao satdwoc quy \& mot vat I16n |a than tau trén séng, chmg tam i G, khi
lwong m. Thrc hién 3 chugn dong: dip cénh (tinh tién doc truc Z), lic ngang (quay quanhutr
X), va lic doc (quay quanhtic Y).

Ta gr dung hg toa do D¢ cac va B toa do suy ong dé mo & va khio séatdong luc hoc cia
tau trén séng (hinh 3).&Hruc & dinh OXYZ (k8 toa do trai dat) gin v6i mat phing ngangdi
qua tong tam @a tau. K OXYZ dugc chpn khi tau tit dau chuyen dong trén méc inh gc toa
d6 nam trén giao tugn cua mit phang chc thm va it phing rim ngangdi ‘qua tong tam tau,
(xacdinh king GPS - Bdinh \i toan @u). Truc OX la giao tugn cia mit phing che tam va nat
phing nim ngangdi qua tong tAm tau, cldu drong theo lxéng mii tau. T OY 14 giao tugn
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Hinh 2.M6 hinh daaiong aia tau Wi 3 bac tr do. H truc taa d6 OXYZ c6 ghe triing
V6i trong tam tau @i vi tri bandau).

ciia mit phing sron giira va nat phang trong tam tau. Tec OZ 1A giao tugn gira mit phang

sudn giira va mit phing dc tam cé chiu hudng xuwbng dréi, ba tuc toa do tao thanh tam dén
thuan [3].
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TCIs 2
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0./0 X
Y, i
Y.y Hinh 3.S0 d6 cac 1§ toa do.

Hg tryc toa do dong O1X1Y1Z; gin véi than tau co éc taa do triing \6i trong tam G da tau.
Tai vi tri bandau trén nréc tinh gia thiét tau chra thec hién daodong thi cac tic toa do caa hai
hé trung nhau. Batic caa O X4, O.Y 1, O1Z; hé toa d6 nay ko thanh 1 tam én thuan.

Khao sat da@ong aia tau theo 34z tr do:

01 - lic doc cia than tau quanhue O,Y i

0 - lic ngang aa than tau quanhut OX;
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s - chuyén dong tinh tién caa than tau theodc O,Z;.

Véc 1 toa d6 suy ¥ng aia fe 1a g = (q,0,0)-

Hé tau - dan phong c6 cac rjbuc tdc ding nhr sau:

- Trong lyc tong @ng aia tau (bao §mn ci dan phong véan gin trén tau);

- Lyc tAc ding aia lubng phut: Ta gi thiét luc lubng phut ndm trong nit phing bin va hop
véi mt phing che tam tau it géca (goc hréng a’). Goc Bm khio satB° so wi mat phing
nam ngang (hinh 4);

.......

Hinh 4 Céac thanh pin cia lec lubng phut tac ding 1&n tau.
- Lyc tac ding aia séng kin ddi véi tau ¢gom cac trc va mé men: quan tinh, kich thiclj h
phuc, an;

2.3. Thiét 1ap cac phrong trinh vi phan dao ddng aia tau trén séng

V6i mo hinh @ h¢ tau — dan phong ndi bac tr do nhr trén tara clon phrong phap
Lagrang d¢ khao sat daaong aia k¢ [3].

2.3.1. Plrong trinh vi phan dadgng kic dirng

Theo [2, 3, 6, 7] tagsviét dugc phrong trinh vi phan dadong kic ding aia tau khi co &
toi anh hrong aia séng vadce tadcdong aia luong phut dong o tén Ira nhr sau:

(m+m)qg+ Qg+ gg+ mg P § Blosw, £ Bij 1)

trongdo: b 1a ke 5 luc cin khi lic ding; & 1a ke 5 luc hoi phuc khi lic ding; g 1a giadc
trong trrong; K 1a lec kichdong do song Bin gay ra; kp 1a luc kichdong do lrc tac ding aia
luong phut; Fy 1a biéndd cua lec kich thich do séng én; f, 1a biéndd khdng thr nguyén éa luc
kich thich do séng?, 1a biéndo séng gp; p la mit d6 nude bién; B 1a chéu rong, L 1a chéu
dai aia tau;B; 1a géc im aia dan phéng khidm; a; 1a goc lesng aia dan phéng khidm; R, 1a
lyc tac ding aia lwng phut dong @ phong;w, & tn $ luc kich thich hayan $ séng; B 1a hrc
tac ding aia luwong phut Ié€n ¢ tau - dan phéng
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2.3.2. Plrong trinh vi phan dadgng lic ngang

Theo [2, 3, 6, 7] tagviét dugc phrong trinh vi phan dadong fic ngang ea tau khi cé &
téi anh hrong aia séng vadc tacdong aia luong phut dong @ tén kra nhr sau:

I (Kx *DG+ B g+ ¢ g= Dhgy, sinusing, & hp of, ©s,- IP sif, (2)

V6i: Jxx 1a md men quén tinh;kla ke s6 mé men quan tinh Kinuéc kém khi taudc ngang; b
la ¢ 5 mé men én lac ngang @a tau; ¢ la ¢ s mé men ki phuc lac ngang @a tau; h la

chiéu cao tam nghiéng ngang bdiu; o, :%‘za la d6 nghiéng barfau mit séng; D lakong
dan nréc aia tau.
2.3.3. Plrong trinh vi phan dadséng kic doc

Theo [2, 3, 6, 7] tagsviét dugc phrong trinh vi phan dadong lic ding aia tau khi cé &
téi anh hrong aia séng vadc tacdong aia luong phut dong @ tén kra nhr sau:

I f BL _. . _
(‘JYY+5‘]YY)q+ Qq'*' qq:%sm% t B hOSBl SUCA 'B ks”ﬁl (3)

trongdo: by: 1a ke s mé men én lic doc; ¢: 1a e b md men Bi phuc lic doc; My, 1a md men
kich thich fic doc do Ibng phut gay ra; Ms: 1& mé men kich thichit doc do taadong aia séng
bién; f,: 14 biéndo khong thr nguyén éa mé men kich thich do séng; I: 1a kihg cach theo
phuong de truc tir trong tm tautén dan phong; h: 1a kia cach theo plong ngangit trong
tam taudén dan phong;\d: la mé men quan tinhia tauddi véi truc Y va 8Jyy 1a md men
quan tinh khi lvong nréc kém khi fic doc.

2.4. Tinh toan cac tham & dau vao ghi bai toan
2.4.1.Tinh toan thit phéng trong ga tén tra rai nhiéu PK-16

Theo [4, 5] ta & giai duoc bai toan thit phdng trong ¢a dong @ tén kra PK-16, Kt qua
tinh nhr sau:

- Ap stht Ion nhit: p,= 12,0325 Mpa;

- Ap stht khi TP chay Bt: p.= 1,5138 Mpa;

- Lyc ddy 16n nhit R,= 8324,006 N;

- Thoi gian lam véc aaadéng o: t,= 0,382 s.
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12.0325MPa
f|
i |
8324.006NM || |
:/ | p(t) ‘P(t)
N
|
1.5138MPa s T —
. |
0.008 0.382 ¢

Hinh 5. Két qua bai toan thét phéng trong ta dong @ tén kra ri nhidu PK16.
2.4.2. Kt qua tinh toan ke tac ding aia luong phut

St dung phrong phap Kt hop gitta If thuyét va thrc nghem [4, 5] ta xaadinh dugc cac gia
tri luc tAc ding aia ludng phut 1&n 1 tau - dan phéngit cac thét dién nhr sau:

AR5xi(KG)  [AR4xi(KG) AR3X(KG)  |AR2xi(KG)  |ARIXI(KG)
18,05 49,492 94,193 113,81 57,738

2.5. Két qua tinh toan daoddng cia hé tau - dan phong

Sir dung chrong trinh vét trén ptan mém Matlap, i cac thong & dau vao nh trong king
1 ta € tinhdwoc daodéng aia ke tau - dan phong khialn dan tén fra rai nhieu PK-16.

Bang 1.Gi4 tii cac thong & dau vaodé tinh daodong te tau - dan phéng.

STT Tham sb Pon vi| Giatri |STT Tham sb Pon vi| Gia tri
1 |Chiu dai tau (L) m 56,1| 17| Goécubing dan phorl Do 15
(al)
2 |Chéu rong tau (B) m 10,2 | 18 ic tAc ding aia luongdKG/cm| 94.193
phut (PIp) ’
3 |Mén nuée trung binhk m 2,35 | 19| \n toc tau (v) m/s 6
(T)
4 |Luong danméc (D) | Tan | 487 | 20| Teng hrong riéng mégKG/m®| 10,05
bién (y)
5 |Dién tichduong neoc| m? | 145,6 | 21 | K sb béo son gira () 0,8
(Fdn)
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6 |Khaang cach B (1) m 28 22 | K b béo tl¢ tich @) 0,7
7 |Khoang cach B (h) m 15 23| G6c wvng sé6ng v bo 90
huong CD tau ()
Khoang céach b (k) m 4,5 | 24| En < song bén (o) 1/s | 0,8986
Bién do khong thir 0,4 | 25 |\an tdc séng bin (c) m/s 6,5
nguyén LD fO
10 |Bién do khéng thiy 0,4 26 | ba do trong tdm &y m 0,6
nguyén LD fO (Z9)
12 [KhSi lugng rién¢ T/m® | 1,025 | 27 | B s Kxx 0,3
nudc bien
13 |Biéndo so6ng m 2,5 28| HsH Si1 m/$ | 0,95
14 |Géc im dan phéng | do 45 29 | K O Si2 m/s | 1,96
15 |Chéu cao 6n dinf m 0,8 30 | K 5 Sil m 0,55
ngang bartau
16 |Budc s6ngh m 54
Ket qua dao dong dap denh cua tau theo truc £
& : ;
) . :
-50
-100
0

0.2

I S S S L VA § ]

-0.2

] S S ] |

Hinh 6.D6 thi daodong aia hé tau - dan phéng khido tén tra rai nhiéu PK-16
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Két qua tinh daodong trinh bay trén hinh 6 choithcé th xacdinh caadic treng daodong
phuc wu cho cac yéuau phan tich lu qua cia dan phongtit trén tau bin. Ta thiy rang khi
bén tén lra @i nhidu PK-16 trongdiéu kién c6 séng thinh hrong rd nhit s5 1a & daodong lic
doc cia tau,day 1a @ o dé xacdinh thr tw phéng va nip phéng lp li nhim giam thiéu tac
dong aia séngién daodong lic aia tau.

3. KET LUAN

Bai bdoda dua ra m6 hinh tinh toattng hec hoc cia hé tau - dan phong é¢h tdcdong aia
séng bén, tir d6 thanh 4p he phuong trinh vi phan dadong aia tau va b dan phongba gai hé
phuong trinh daaiong aia tau téntta HQ-331 khi tire hanh Bn dan tén lra ri nhiéu PK-16
trong didu kién cé séngbay |a mdt bai toan ptic tap nherng cé nhéu ¥ ngha thre tién trong
thiét ké ché tao va khai thac B qua cAc lai tau chién. Két qua tinh toan nay lamecsdy cho
viéc tinh toan ¢ thé hon hién trong Kc cia tau trong bai toaén dinh khidong i, lap dit cac
loai vii khi I&n tau. Ngoai ra con gildra ra y kén tr vin khai thac, & dung tén tra trongdiéu
kién song, tinh toadd chinh xac bn....Két qua ciia bai toan @ng co tit lam @ sv dé tinh toan
cho céc lai tau khac, c6 thsir dungdé diéu chinh cac plrong an fip dit phéo Ién tau
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ABSTRACT

SURVEYING SHAKE VIBRATIONS OF NAVY SHIPS WHEN FIRNG JAMMING
ROCKET PK - 16

Nguyén Lac Hong

Military Technical Academy, 236 Hoang Quoc Viet,Ndwe, Tu Liem, Ha Noi

Email: bihe65@yahoo.com

This paper presents a method to build the model egquitions describing the shake
vibrations of navy ships when firing jamming roclK-16. This modetonsiders the influence
of ocean waves but does not include the velocityhefship. Obtained results of the problem
solvationcould clarify the shake vibrations of shipen firing in wave conditions.

Keywords:shake vibrationsjavy ships, jamming rocket.
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