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Bai bao trinh bay phucmg phap xay dung md hinh va thiet lap he phuang tiinh md ta dao 
ddng lac cua tau hai quan khi bin ten lua rai nhilu PK-16. Md hinh nay cd tinh den anh hudng 
eua sdng bian nhung chua tinh den van toe ciia tau. Kdt qua ciia bai toan se lam sang td mdt 
phan hien tugng lac cua tau khi thuc hanh bin trong digu kien cd sdng 

Tir khoa: dao ddng lac; tau hai quan, tgn lua rai nhigu. 

1. DAT VAN DE 

Tau chign dau mat nude la luc lugng ndng cdt eua Hai Quan nhan dan Viet Nam. Dd dap 
ling vdi yeu cau ngay eang cao cua nhiem vu bao vd ehu quygn vimg bien, dao cua td qudc, luc 
lugng tau chign dau mat nudc dugc quan tam phat tiidn manh me. Td hgp dan phdng ten lua rai 
nhidu PK16 duge tiang bi tren tau hai quan la mgt loai vii khi phdng nhigu tieu cue. Day la mdt 
trong nhiing trang bi tae ehidn dien tir ea ban tren tau Hai quan va giu vai trd quan tigng tiong 
hoat ddng tac ehien dien hi ehidn dau phdng khdng cua tau mat nudc. Nghidn cim dao ddng ciia 
tau Hai quan khi lap dat dan phdng tdn lua dai nhigu PK16 cd ke dgn anh hudng eua sdng bign 
se giup dua ra bice tranh tdng quan vg van de dao ddng lac cua tau tign sdng, mue tidu budc dau 
dua ra md hinh tinh toan hien tugng lac cua tau khi thuc hanh ban trong dieu kidn cd sdng gid. 
Bai bao nghien eiiu, khao sat dao ddng lac tidn eo sd loai tau tdn lua HQ-331. 

2. XAY DU"NG M 6 HINH TINH TOAN 

2.1. Cac gia thiet dl xay dung md hinh bai toan 

Tren hinh 1 trinh bay sa do lip dat td hgp tgn lua PK16 len tau ten lira HQ - 331, theo [1]. 
Khdng Iam mat tinh tdng quat va dd thuan Igi hon eho tinh toan ta ehgn tae dgng cua sdng bidn 
la tae ddng cua sdng didu hoa. Tau dugc xet tidn 3 dao ddng chinh la: lae diing, lae ngang va lae 
dgc (lae chui) [2, 3]. Bd qua su tuong tac giira cae dao ddng tien, dd dan gian bai toan ta chap 
nhan cae gia thidt sau: 

- Xem san tau (gan ehat vdi khung sudn) la vat ran tuyet ddi tiong qua trinh he dao ddng; 
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Hmh 1. Vi tri lip dat dan phong tren tau ten lua HQ-331. 

- Co cau dan phdng gan ehat vao boong tau va khung sudn, tao thanh mgt he ran tuyet ddi, 
cung dao ddng nhu mgt vat thd ed trgng tam G nam tien giao tuydn cua hai mat phang ddi xiing 
ciia tau la mat phang ddi xinig dgc va mat phang ddi xung ngang; 

- Bd qua anh hudng cua gid den cae dao ddng eiia tau; 

- Bd qua nhiing dao dgng nhd cua co he nhu: dieh chuyen theo phuang vudng gdc vdi mat 
phang thang diing di qua dudng miii - lai tau, dich chuygn theo phucmg dgc dudng miii - lai va 
chuyen ddng quay quanh true thang diing Z. rung lac do he ddng lue va chan vit cua tau. 

- Cac lidn kdt giii cac khau, ca cau khdng bidn dang tiong qua trinh Iam viec va khdng ed 
khehd; 

- Lire tae dung eiia ludng phut P|p tae ddng vao tau theo hudng vudng gdc vdi mat cit ngang 
ciia dng phdng, ehi phu thudc vao thdi gian va dugc xac dinh bang he phuang trinh eo ban thuat 
phdng trong, giai bai toan tinh toan ludng phut [4, 5]. 

~ Chidu rdng cua tau kha be so vdi budc sdng, than tau khdng rdi khdi bd mat sdng trong 
qua trinh lae, md men hdi phue phu thudc vao tdc do lac theo quan he bac nhSt va chuyen dgng 
xoay ciia nude va lae anh hudng den nhau la nhd va ed thd bd qua. 

- Phuong tiinh lac dgc va lae dung khdng phu thude vao nhau. Khi tau chuydn dgng vdi toe 
do cao ed sir anh hudng ISn nhau giira lae dge va lie dung. Chuydn ddng lie dge phu thugc vao 
van tdc eua tau. 

2.2. Md hinh tinh toan ddng Itrc hoc cua tau tren sdng 

Trdn hinh 2 la md hinh tinh toan cua tau dao ddng trdn sdng. Ci day ta xem tau va he dan 
phdng la mdt vat (dan phdng dugc giri eiing tidn tau), tau dao ddng tren sdng dudi tac dung ciia 
sdng bign didu hoa hinh sm va lire luong phut. Khao sat dao dgng ciia md hinh cd 3 bae tu do 
nhu tidn hinh 2. 

He vat khao sat duge c]uy vd mgt vat Idn la than tau tran sdng, cd tigng tam tai G, khdi 
lugng m. Thuc hien 3 ehuyan ddng: dap ddnh (tinh tidn dgc true Z), lie ngang (quay quanh tiiic 
X), va lac dgc (quay quanh true Y). 

Ta su dung he toa do De eae va he toa do suy rdng de md ta va khao sat dgng luc hge eiia 
tau tidn sdng (hinh 3). He true cd dinh OXYZ (he toa do tiai dit) gin vai mat phing ngang di 
qua tigng tam eiia tau. He OXYZ duge ehgn khi tau bit dau chuygn ddng trdn nudc tinh gde toa 
dp nam tren giao tuygn cua mat phang dgc tam va mat phang nam ngang di qua trpng tSm tau 
(xae dinh bang GPS - he dinh vi toan cku). True OX la giao tuydn cua mat phang dgc tam va mat 
phang nam ngang di qua tigng tam tau, ehigu duong theo hudng mui tau. True OY la giao tuyen 
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Hmh 2. Mo hinh dao dong cua tau voi 3 bac tir do. He true toa do OXYZ co gdc trung 
vdi trong tam tau (tai vi tri ban diu). 

cua mat phang sudn giiia va mat phang tigng tam tau. True OZ la giao tuygn giua mat phing 
sudn giiia va mat phang dpc tam cd ehigu hudng xudng dudi, ba true tga do tao thanh tam didn 
thuan [3]. 

. 

t. 
1 

fqi 

^ X 2 

i . 

h 

" 

Y,Y 
Hinh 3. So do cac he tea do. 

He true toa do ddng OiXiYiZ] gin vdi than tau cd gdc toa dp triing vdi trgng tam G cua tau. 
Tai vi tii ban dSu tien nudc tTnh gia thidt tau ehua thue hien dao dgng thi cac tiiie toa do eua hai 
he tiamg nhau. Ba true eua 0,Xi, OjYi, OiZ] he toa dp nay tao thanh 1 tam dien thuan. 

Khao sat dao ddng eua tau theo 3 bac tu do: 

q, - lac dgc ciia than tau quanh true OiYi; 

q2 - lie ngang ciia tiian tau quanh hiie 0]Xi; 
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q3 - chuyen ddng tinh tien ciia than tau theo true OiZi. 

Vec ta toa dp suy rdng eua he la q = (qi,q2,q3). 

He tau - dan phdng cd cae ngoai lire tac dung nhu sau: 

- Trpng luc tong edng cua tau (bao gdm ca dan phdng va dan gin trdn tau); 

- Lue tac dung cua ludng phut: Ta gia thidt lire ludng phut nam trong mat phang ban va hgp 
vdi mat phing dge tam tau mdt gdc a (gdc hudng a"). Gdc tam khao sat (i" so vdi mat phang 
nam ngang (hinh 4); 

Hinh 4. Cac thanh phan cua lire luong phut tac dung len tau. 
- Luc tac dung ciia sdng bidn ddi vdi tau gdm cac lire va md men: quan tinh, kich thieh, hdi 

phuc, can; 

2.3. Thiet lap cac phuotig trinh vi phan dao dgng ciia tau tren song 

Vdi md hinh eo he tau - dan phdng nhidu bac tu do nhu trdn ta lira ehgn phuong phap 
Lagrang de khao sat dao ddng ciia he [3]. 

2.3.1. Phuong trinh vi phan dao dong ldc dimg 

Theo [2, 3, 6, 7] ta se vidt duge phuang trinh vi phan dao ddng lae dimg eua tau khi cd ke 
tdi anh hudng cua sdng va lire tac ddng cua ludng phut dgng co ten lua nhu sau: 

(m + m^)q^+b^q^+C;^gj+mg = ff,pg^^BLcoso}J + P,^smP^ (1) 

trong do: bj la he sd luc can khi lae diing; Cs la he sd lire hdi phuc khi lae diing; g la gia toe 
trgng trudng; FKS la Iw kich ddng do sdng bidn gay ra; F̂ p la lire kieh ddng do lire tae dung eua 
ludng phut; FQ la bidn do eua lire kieh thieh do sdng bidn; fo la bien dp khdng thu nguygn cua lue 
kich thieh do sdng; C,^ la bign do sdng gap; p la mat do nude bign; B la ehieu rdng, L la ehidu 
dai cua tau; [3| la gdc tam eua dan phdng khi ban; ttj la gde hudng cua dan phdng khi bin; Pjn la 
luc tae dung eiia ludng phut dgng co phdng; COB la tan sd lire kich thieh hay tan sd sdng; P|p la luc 
tae dung cua ludng phut ldn he tau - dan phdng 
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2.3.2. Phucmg trinh vi phan dao dgng ldc ngang 

Theo [2, 3, 6, 7] ta se vigt dugc phucmg trinh vi phan dao ddng lac ngang eua tau khi ed kg 
tdi anh hudng eua sdng va lire tac ddng ciia ludng phut dgng eo tdn lua nhu sau: 

•^x¥(^Ax+1)^2+^2^2+"^2^2 - ^K^M ^^^ fdsin (DJ + hPj^cos^^co&a^ -lP,p sin pj (2) 

vdi: Jxx la itid men quan tinh; k,, la he sd md men quan tinh khdi nudc kem khi tau lae ngang; bj 
la h? sd md men can lac ngang eua tau; Ci la he sd md men hdi phuc lac ngang cua tau; ho la 
chidu eao tam nghidng ngang ban dau; cc ^ — t, la dp nghidng ban dau mat sdng; D la lugng 

dan nudc cua tau. 

2.3.3. Phuong trinh viphdn dao dong ldc doc 

Theo [2, 3, 6, 7] ta se vigt dugc phuang trinh vi phan dao ddng lae diing ciia tau khi cd ke 
tdi anh hudng eiia sdng va lire tac dgng ciia ludng phut ddng co ten lua nhu sau: 

{Jyy + SJyy)q^ + t^q^ + c,^, ^JtPSba gjĵ  ^j ^ /̂ ^ ft CO s j5, s IH CK, -P^pk sin ^j (3) 

tiong dd: b[: la he sd md men can lac dgc; Ci: la he sd md men hdi phuc lie dpc; Mkb: la md men 
kich thich lie dge do ludng phut gay ra; Mks: la md men kieh thich lac dpc do tac ddng eua sdng 
bien; fi: la bidn do khdng thu nguydn cua md men kich thich do sdng; I: la khoang each theo 
phuang dgc true tu tigng tam tau den dan phdng; h: la khoan each theo phuong ngang tir tigng 
tam tau den dan phdng; iyy: la md men quan tinh eiia tau ddi vdi true Y va 6JYY la md men 
quan tinh khdi lugng nudc kem khi lac dgc. 

2.4. Tfnh toan cac tham s6 d^u vao giai bai toan 

2.4.I.Tinh todn thuat phong trong cua ten lua rdi nhieu PK-16 

Theo [4, 5] ta se giai dugc bai toan thuat phdng tiong eua dgng co ten lira PK-16, kdt qua 
tinh nhu sau: 

- Ap suit Idn nhit: pn,= 12,0325 Mpa; 

- Ap suit khi TP ehay hdt: pk= 1,5138 Mpa; 

- Lire diy ldn nhit K^= 8324,006 N; 

- Thdi gian lam vide eiia dgng co: t™= 0,382 s. 



Nguyin Lae Hdng 

0.008 0.382 I-

Hmh 5. Kgt qua bai toan thuat phong trong cua dong ca ten liia rai nhidu PK16. 

2.4.2 Ket qud tinh todn luc tdc dung cua luong phut 

Sit dung phuong phap ket hgp giiia li thuydt va thue nghidm [4, 5] ta xac dinh dugc eae gia 
tri luc tae dung cua ludng phut Idn he tau - dan phdng tai cac thidt didn nhu sau: 

!«5xi(KG) 

18,05 

AR4xi(KG) 

49,492 

AR3xi(KG) 

94,193 

4R2xi(KG) 

113,81 

ARlxi(KG) 

57,738 

2.5. Ket qua tinh todn dao ddng cua h§ tau - dan phong 

Sir dung chuong trinh vidt tren phan mem Matlap, vdi eae thdng sd dau vao nhu tiong bang 
1 ta se tinh duge dao dgng cua hg tau - dan phdng khi ban dan tdn liia rai nhilu PK-16. 

Bang I Gia tri cac thong so dau vao de tinh dao dong he tau - dan phong. 

STT 

1 

2 

3 

4 

5 

Tham %h 

Chigu dai tau (L) 

Chidu rdng tau (B) 

Mdn nude tmng binh 
(T) 

l>ugng dan nude (D) 

Dien tich dudng nude 
(Fdn) 

Don vi 

m 

m 

m 

Tan 

m^ 

Gia tri 

56,1 

10,2 

2,35 

487 

145,6 

STT 

17 

18 

19 

20 

21 

Tham so 

Goc huong dan phong 
(al) 

Luc tac dung cua luong 
phut (Pip) 

Van toe tau (v) 

Trong luong rieng nudc 
3ien (y) 

H^ s6 beo sudn gitia (a) 

DoTn vi 

Dp 

KG/cm 
2 

m/s 

KG/m' 

Gia tri 

15 

94.193 

6 

10,05 

0,8 
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6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

Khoang each be (!) 

Khoang each be (h) 

Khoang each be (k) 

Bien dp khong thu 
nguyen LD 10 

Bien dp khong thu 
tguyen LD 10 

Khoi lupng rieng 
tuoc bien 

pien dp song 

Goc tam dan phong 

Chieu cao on dinh 
ngang ban dau 

Buoc song X 

m 

m 

m 

Vm' 

m 

dp 

m 

m 

28 

1,5 

4,5 

0,4 

0,4 

1,025 

2,5 

45 

0,8 

54 

"22 

23 

24 

25 

26 

27 

28 

29 

30 

He so beo the tich (5) 

G6c huong song va 
huong CD tau (p) 

Fan so song bien (to) 

Van toe song bien (c) 

Toa do trong tam tai 
(Zg) 

He soKxx 

He so Sil 

He so Si2 

He s6 Sil 

Bp 

1/s 

m/s 

m 

m/s^ 

m/s 

m 

0,7 

90 

0,8986 

6,5 

0,6 

0,3 

0,95 

1,96 

0,55 

I Ket qua dao dong dap denh cua tau theo true Z | 

Ket qua dao dong cua tau theo tmc Y 

Ket qua dao dong cua tau theo true X 

^ . . L ^ ^ , ^ ^ / ^ ^ : . . , ^ . ^ ; - ^ - / - ^ / 

Hinh 6. Q6 thi dao dong ciia he tau - dan phdng khi bin ten lira rai nhilu PK-16 
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Kgt qua tinh dao ddng trinh bay tign hinh 6 cho thiy ed thg xac dinh cae dac tiimg dao ddng 
phuc vu eho eae ydu eau phan tieh hidu qua ciia dan phdng dat tidn tau bidn. Ta thiy rang khi 
bin tdn liia rai nhigu PK-16 trong digu kien cd sdng thi anh hudng rd nhit se la d dao ddng lie 
dge eiia tau, day la eo sd dd xae dinh thu tu phdng va nhip phdng hgp li nhim giam thidu tac 
ddng eiia sdng ddn dao ddng lae eua tau. 

3. KET L U ^ 

Bai bao da dua ra md hinh tinh toan ddng luc hge eua he tau - dan phdng chiu tae dgng eua 
sdng bidn, tir dd thanh lap he phuang trinh vi phan dao ddng cua tau va he dan phdng. Da giai he 
phuang trinh dao ddng cua tau tgn lira HQ-331 khi thuc hanh ban dan tgn lua rai nhieu PK-16 
tiong digu kien ed sdng. Day la mgt bai toan phicc tap nhung cd nhieu y nghia thuc tien tiong 
thigt kg chg tao va khai thac hidu qua cae loai tau ehidn. Kdt qua tinh toan nay lam eo sd eho 
vide tinh toan eu thd hem hien tugng lac eua tau tiong bai toan dn dinh khi ddng mdi, lap dat cae 
loai vii khi len tau. Ngoai ra edn giiip dua ra y kign tu van khai thae, su dung tdn lua tiong didu 
kidn sdng, tinh toan dd ehinh xac bin....Kdt qua eua bai toan ciing ed thd lamea sd dd tinh toan 
cho eae loai tau khae, cd the sic dung dd didu ehinh eae phuang an lap dat phao len tau 

TAI LIEU THAM KHAO 

1. Bd tu lenh Hai Quan - Tau tuin tilu Hai quan K62, Hai Phdng, 1991. 

2. TrucmgSyCap-Ddngluehge tau tien sdng, Trudng dai hpe Hang Hai, Hai Phdng, 2001. 

3. Wittenburg J. - Co hoe hg nhigu vat, Nxb KHKT, Ha Ndi, ngudi dich Nguygn Ddng Anh 
2000. 

4. Nguyen Xuan Anh - Ddng luc hgc bg phdng tgn lua. Hoc vign ky thuat quan su, Ha Ndi, 
2000. 

5. Tran Dang Dien - Thuat phdng trong eua siing phao. Hoc vidn ky tiiuat quan su Ha Ndi 
1998. . . . . 

6. Nha xuit ban Giao thdng van tai - Ky thuat ddng tau thuy. Ha Ndi, 1976. 

7. Dd Thidn - Dgng luc hge bidn - sdng bidn, Dai hgc Qude gia Ha Ngi, 1998. 



Khao sat dao dgng lie cua tau hai quan khi bin ten lira rai nhiiu PK-16 

SURVEYING SHAKE VIBRATIONS OF NAVY SHIPS WHEN FIRING JAMMING 
ROCKET PK-16 
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Email: bihe65(a)yahoo.com 

This paper presents a method to build 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 resuhs of the problem 
solvationcould clarify the shake vibrations of ship when firing in wave conditions. 

Keywords- shake vibrations, navy ships, jamming rocket. 




