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TOM TAT

Bai béo trinh bay phuong phap xdy dyng mé hinh va thiét lap hé phuong trinh mé ta dao
dong ldc caa tau hai quan khi ban tén lira l'dl nhidu PK-16. M4 hinh ndy cé tinh dén anh huong
cia séng bién nhung chua tinh dén van tdc cla tau. Kel qua clia bai todn s& lam sdng t6 mot
phin hién tugng lic cla tau khi thyc hanh bin trong diéu kién c6 song

Tir khéa: dao dong Iic; tau hai quén, tén lira rai nhiéu.
1. DAT VAN PE

Tau chlen déu mit nuéc la lye ugng ndng cbt cha Hai Quén nhan dan Viét Nam. De dap
{mg vai yéu cdu ngay cang cao cua nhiém vu bao v§ chu quyén vﬁng bién, dao ctia td quoc Iy
luoug tau chién dau mit nuéce dugc quan tdm phat trién manh mé. To h(rp dan phong tén Iira rai
nhiéu PK 16 dugc trang bj trén tau hai quén 1a mot loai vii khi phéng nhidu tiéu cyc. Day 1a mot
trong nhimg trang by tic chién dién tr co ban (rén tau Hai quéan va gii vai tré quan trong trong
hoat déng téc chién dién tir chién dau phong kh6ng cua tau mat nudc. Nghién ciru dao djng cua
tau Hai quan khi lip dat dan phong tén hra dai nhiéu PK16 c6 ké dén anh hudmg cua song bién
s& gitip dua ra birc tranh téng quan vé vén dé dao dong lic caa tau trén song, muc uéu bude diu
dua ra m hinh tinh to4n hién tugng lic ctia tau khi thye hanh bén trong diéu kién c6 séng gib.
Bai b4o nghién ciru, khao sat dao dong lac trén co so loan tau tén lira HQ-331.

2. XAY DUNG MO HINH TINH TOAN
2.1. Céc gia thiét aé xdy dymg mé hinh bai todn

Trén hinh 1 trinh bay so d6 lap dat b hep tén hra PK 16 1én tau tén lira HQ — 331, theo (1].
Khéng lam mét tinh léng quét va dé thuan lgi hon cho tinh toan ta chon tic dong ctia séng blen
la tac dong cia séng diu hod. Tau duoc xét trén 3 dao dong chinh la: lic dimg, lic ngang v léc
doc (ldc chii) [2, 3]. B qua sy tuong téc giira cac dao dgng trén, aé don gian bai toan ta chap
nhén c4c gia thiét sau:

- Xem san tau (gén chit véi khung suom) 14 vt ran tuyét déi trong qué trinh hé dao dong;
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Hinh 1. Vi tri lip dat dan phong trén tau tén lira HQ-33J.

- Co cdu dan phéng gén chit vio boong tau va khung suom, tao thanh mot h¢ ran tuyét aéi,
cung dao dong nhur mot vit thé ¢6 trong tam G ndm trén giao tuyén cla hai mat phing dbi ximg
cia tau [a mat phing déi xtmg doc va mat phing déi ximg ngang,

- Bo qua anh hudng cia gié dén cac dao dong cla tau;

- B6 qua nhimg dao dgng nho cia co hé nhur: dich qhuyén theo phuong vuéng goc vai mat
phéng thing dimg di qua duong mii - 14i tau, dich chuyén theo phuong doc dudmg mii - 14i va
chuyén déng quay quanh truc thang dimg Z. rung lac do hé ddng luc va chén vit cla tau.

- Che lién két gitr cac khau, co chu khdng bién dang trong qua trinh 1am viéc va khong cé
khe hg;

- Lyre thc dyng cia lubng phul Py, tac dong vao tau theo huéng vudng géc vai mét cit ngang
cvia éng phéng, chi phy thuge vao thoi gian va duge xéc dinh bing hé phuong trinh co ban thujt
phéng trong, giai bai toan tinh toan ludng phyt [4, 5).

- Chleu réng cha tau kha bé so vdi bude song, than tau khong rot khoi bé mit song trong
qué trinh 14, m6 men hdi phuc phu thuge vao tée d6 lic theo quan hé bic nhét va chuyen dong
xo0dy ciia nudc va lac anh huémg dén nhau 13 nho va ¢6 thé bo qua.

- Phuong trinh lc doc va lic dng khdng phu thuGe vao nhau. Khi tau chuyén dong vai toe
(o} cao ¢6 sy anh huéng 1an nhau gita lic dc va lic dimg. Chuyén dong lic doc phu thugc vao
van téc cua tau.

2.2. M hinh tinh todn dgng lyc hoc cia tau trén séng

Trén hinh 2 12 md hinh tinh todn cua tau dao déng trén séng. G day ta xem tau va hé dan
phéng 12 mét vat (dan phéng duge gén cung trén tau), thu dao dong trén séng dudi tac dung clia
séng bién didu hoa hinh sin va lyc ludng phyt. Khio st dao dong cua m6 hinh c6 3 béc ty do
nhu trén hinh 2.

Hé vt khao sat duge quy vé& mét vat 1ém 14 thén tau trén séng, ¢6 trong tim tai G, khéi
lugng m. Thyc hién 3 chuyen dong: dip dénh (tinh tién doc tryc Z), lc ngang (quay quanh truc
X), va lic doc (quay quanh tryc Y).

Ta sir dung hé toa 49 Dé céc va hé toa d§ suy rong é mo 1a va khdo sat d6ng lyc hoc cha
tau trén song (hinh 3). Hé truc ¢ dinh OXYZ (hé toa d6 tréi dat} gén véi mét phang ngang di
qua trong tam cia tau. Hé OXYZ dugc chon khi tau bit dau chuyén ddng trén nudc tinh gée toa
46 ndm trén giao tuyén cua mat phang doc tdm va mit pha.ng nam ngang di .qua frong tam tau,
(xdc dm.h bdn" GPS - h¢ djnh vj todn cau) Truc OX Ia giao ruyen ciia mat phang doc tim va mét
phang nim ngang di qua trong tam tau, chiéu duong theo huémg mii tu. Truc OY la £iao tuyén
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Khéo sét dao déng lic cua tau hdi quéan khi bdn tén Iva réi nhiu PK-16
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Hinh 2. Mé hinh dao déng cia tau véi 3 bic tw do. Hé tryc toa 86 OXYZ ¢6 gde tring
voi trong tim tau (1ai vi tri ban dau).

cia mat phang suén gilra va mat phang trong tam lau Truc OZ la giao ruyen gitra mat phéng
suom gifra va mat phang doc tim co chiéu huémg xudng dudi, ba truc 10a d§ tao thanh tam dién
thugn [3].
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Y,y Hinh 3. So d céc hé toa d§.

H¢ truc tog d0 dong 0,X,Y,Z, gan voi thin tau co goc toa A6 trung vdn trong tdm G cla tau.
Tai vi tri ban dau trén nuée tinh gia thiét tau chua thuc hign dao déng thi cic truc toa d cia hai
hé trang nhau. Ba truc cua 0,X,, 0,Y,, 0,Z, hé toa d6 nay tao thanh 1 tam dién thugn.

Khio sat dao dong cua tau theo 3 béc tu do:
q - lic doc clia than tau quanh tryc O,Y;
q; - 3¢ ngang ciia than tau quanh tryc 0,X,;
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Q- chuyén dong tinh tién cla than tau theo truc 0,Z,.

Véc to toa do suy rong clia h¢ la q = (q,,q2,Q3).

Hé¢ tau - dan phong cé céc ngoat luc tde dung nhu sau:

- Trong lyc tong cong cua tau (bao gém ca dan phéng va dan gén trén tau);

- Lyc téc dung cua luong phut: Ta g1a thiét luc luong phul nam trong mit phiing ban va hop

véi mat ph&ng doc tam tau mot goc o (géc hudng o). Géc thm khao sat B° so véi mat phang
nam ngang (hinh 4);

e

Hinh 4. Céc thanh phin cia lyc ludng phut tac dung 1én tu.

- Lyc thc dung cua séng bién déi véi tau gbm céc lyc va mé men: quan tinh, kich thich, hoi
phuc, can;

2.3. Thiét 13p cac phrong trinh vi phdn dao dng cila tau trén séng

V&i mé hinh co hé tau — dan phong nhi¢u béc tw do nhu trén ta lya chon phwong phap
Lagrang de khao st dao dong cia hé [3].

2.3.1. Phieomg trinh vi phén dao dong lac ding

Theo [2, 3, 6, 7] ta s& viét dugc phuong trmh vi phén dao dong lic dimg cta tau khi co ké
ti anh hudng clia séng va lyc tic dong cua luong phut déng co tén lira nhu sau:

(m+m)g, +byg, +c,q,+ mg = f,pgl, BLcoswrt + IpSInﬂ| (1)

trong d6: by 1a hé sb luc can khi lic dimg; c; 1a hé s6 lwe hdi phuc khi lic dimg; g 1a gia téc
trong trudmg; Fys 1a luc kich dong do song bién gay ra; Fy, 1a lyc kich ddng do lyc tac dung cua
luong phut; Fy 12 bién d¢ cua lyc kich thich do song bién; fo la bién do khdng thir nguyén cua lyc
kich thich do séng; &, la bién d¢ song gap; p la mat d$ nudc bién; B 14 chiéu rong, L 14 chidu
dai cua tau; B, 1a goc tim cia dan phong khi bn, o Ia goc huéng cioa dan phong khi bén Py la
lue tac dung cua ludng phut déng co phong; , 12 tan s0 luc kich thich hay tin sé song; Py, 13 luc
tac dung cua ludng phyt 1én hé tau - dan phong
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2.3.2. Phuomg trinh vi phin dao dong ldc ngang
Theo [2, 3, 6, 7] ta s& viét dugc phuong trinh vi phén dao dong lac ngang cta tau khu c6 ké
t&i anh hudng cua séng va luc tac dong ctia luong phut dong co tén lira nhur sau:
e ki + 1), +byg, +c,q, = Dhyer,, sin g sin @1 + hPB, cosficosa, 1P, sin B, (2)

vai: Jxx 13 md men quan tinh; k,, 12 hé sb md men quan tinh khéi nuGe kém khi tau lac ngang; b,
1a hé s6 md men can lic ngang clia tau; ¢, la hé s6 md men hoi phuc 14 ngang ciia tau; hg 13

chidu cao tdm nghiéng ngang ban déu; Oy =Tga 14 d6 nghiéng ban dau mit séng; D 12 lugng
dan nudc ciia tau.
2.3.3. Phuomg trinh vi phin dao déng lic doc

Theo [2, 3, 6, 7] ta s& viét duoc phuong trinh vi phan dao déng lic dimg cua tau khi c6 ké
(61 anh hudmg ciia song va e tac dong cia ludng phut déng co tén hra nhu sau:

A pgé"

(Jyy +8J,)Gy +bg, +¢,q, ===—=22—sin ¢ + F hcosBsine, P, ksin 3)

trong dé: b. la hé sb mﬁ men can lic doc; ¢,: 1a hé $6 md men hoi phyc l4c doc; Myp: la md men
kich thich lic doc do Iuong phut gay ra; My, 1a md men kich thich lic doc do tac dgng cua song
bién; fi: 1a bién do khong thir nguyen cua mé men kich thich do séng; I: 1a khoang cach theo
phuong doc tryc tir trong tam tau dén dan phong; h: 1a khodn cach theo phuong ngang tir trong
tam tau dén dan phong; Jyy: la mé men quan tinh cia tau d6i voi tryc Y va 8Jyy la md men
quén tinh khdi lugng nudce kém khi lic doc.

2.4. Tinh toan céc tham sé diu vao gidi bai toan
2.4.1.Tinh todn thugt phong trong ciia tén ltra rai nhiéu PK-16

Theo [4, 5] ta sé giai dugc bai toan thuit phéng trong cua déng co tén lia PK-16, Kkét qua
tinh nhu sau:

- Ap sudt 16n nhat: Pn= 12,0325 Mpa;

- Ap suét khi TP chéy hét: p=1,5138 Mpa;

- Lyc ddy I6n nhit R,= 8324,006 N;

- Thoi gian lam viée cua dfng co t,= 0,382 s.
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Hinh 5. Kbt qua bai todn thujt phong trong cia ddng co tén lira rai nhidu PK16.

Két qud tinh todn hec tac dung cia Iuéng phut

Sir dung phuong phap két hop giira If thuyét va thyc nghi¢m (4, 5 ta x4c dinh duoc cic gid
tri lyc tac dung cua luong phut 1én h¢ tau - dan phéng tai cac thict dién nhu sau:

5xi(KG) R4xi(KG) R3xi(KG) IAR2xi(KG) AR 1x(KG)

18,05 49,492 94,193 113,81 57,738

2.5. Két qua tinh to4n dao djng ciia h¢ tau - dan phéong

Str dung chuong trinh vit trén phén mém Matlap, vi cdc théng 56 dau vao nhu trong bing
1 ta sé tinh duoc dao dong cia hé tau - dan phoéng khi bin dan tén lira rai nhiéu PK-16.

Bang | Gid tri cic thong sb dau vao dé tinh dao ddng hé tau - dan phong,

STT Tham s6 Don vi| Gid trj | STT Tham s Don vj| Gi4 trd
I (Chiéu dai tau (L) m 56,1 | 17 (Géc huémg dan phéng B 15
al)
2 Chiéu rong tau (B) m 10,2 18 [Luc tac dung cua luéngKG/cm 94,193
[phut (Pip) ?
3 IMén nuéde trung binh | m 235 | 19 [Véntde tau (v) m/s 6
40
4 Lugngdinnuéc (D) | Tan | 487 | 20 [Trong luong riéng nuddKG/m’| 10,05
bién ()
5 |Dién tich dudmng nudc m? 1456 | 21 [Hé s6 béo swom giita (o) 0,8
(Fdn)
I\
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Khao sét dao dong lic cua tau hai quan khi bin tén Itra rai nhidu PK-16

6  [Khoang cich b¢ (1) m 28 22 [Hé s6 béo thé tich (5) 0,7
7 [Khoang cach bé (h) 1,5 23 Goc hudng séng va Do 90
huéng CD tau (u)

8  [Khoang cach bé (k) m 4,5 | 24 [Tn sd séng bién (o) s | 0,8986

9 [Bién d6 khong thuf 0,4 25 Vénlécsbugbién (c) m/s 6,5
mguyén LD fO

10 [Bién do khong thig 0,4 26 (Toa d§ trong tam tay m 0,6
nguyén LD 0 Zg)

12 [Khéi Juong riéng T/m’ | 1,025 | 27 |HE s Kxx 0,3
mudc bién

13 [Bién d¢ séng m 2,5 | 28 HésdSil m/s* | 095

14 Goc tdm dan phong d6 45 29 [Hé sb Si2 ms | 1,96

IS (Chidu cao 6n dinh m 0,8 | 30 HésdSil m | 055
ngang ban dau

16 [Budc song A m 54

‘ Kel qua dao dong dap denh cua tau theo truc Z ‘

1
10 15

Ket qua dao dong cua tau theo tuc Y

5

I
10 15

Ket qua dao dong cua tau theo buc X

Hinh 6. D6 thi dao dong cia hé tau - dan phong khi bén tén lira rai nhiéu PK-16
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Két qua tinh dao dgng trinh bay trén hinh 6 cho thdy ¢6 thé x4c dinh chc dic tung dao dong
phuc vu cho céc yéu cAu phan tich hi¢u qua cuia dan phéng dat trén tau bién. Ta thdy ring khi
bin tén lira rai nhidu PK-16 trong diéu kién cé song thi 4nh hudng r6 nhét sé la & dao dong lde
doc cua tau, day 14 co s6 dé xac dinh thir oy phéng va nhip phéng hop li nhiam giam thiéu tac
dong cua song dén dao dong lic cua tau.

3. KET LUAN

Bai bao da dua ra mb hinh tinh todn déng lyc hoc cha h¢ tau - dan phéng chju tac dong cua
song bién, tir 46 thanh l4p hé phuong trinh vi phan dao dong cua tau va hé dan phong. Pa giai hé
phuong trinh dao dong cua tau tén hira HQ-331 khi thuc hanh bin dan tén lira rai nhiéu PK-16
trong diéu kién co séng. Day 1a mét bai toan phirc tap nhung co nhiéu y nghia thyc tidn trong
thiét ké ché tao va khai thac hiéu qua céc loai tau chién. Két qua tinh toan nay 1am co s cho
viéc tinh toan cu thé hom hién tugng lic clia tau trong bai todn én dinh khi d6ng mai, lép dit cac
logi vii khi 1&n thu. Ngoai ra con gitip dua ra y kién tw vén khai thac, sir dung tén Iira trong diéu
kién song, tinh toan d6 chinh xac bin....Két qua clia bai toan ciing c6 thé 1am co s& dé tinh toan
cho céc loas tau khic, ¢6 thé sir dung dé diu chinh cic phuong 4n Iap d3t phao lén tau
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Khéo sét dao dgng lc cda tau hai quén kbi bin tén lira réi nhiéu PK-16

ABSTRACT

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

Nguyén Lac Hong

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

Email: bihe65@yahoo.com

This paper presents a method to buld the model and equations describing the shake
vibrations of navy ships when firing jamming rocket PK-16. This model considers the influence
of ocean waves but does not include the velocity of the ship. Obtained results of the problem
solvationcould clarify the shake vibrations of ship when firing in wave conditions.

Keywords- shake vibrations, navy ships, jamming rocket.





