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TOM TAT

Dao déng tau la mét van dé Ién énh
huéng truc tiép dén toan bd con tau trong
qua trinh khai thac, vdn hanh. Trong cbng
nghiép tau thuy, sw rung déng cta con tau
khi van hanh do rét nhiéu yéu té khéac nhau
tao nén. N6 bao gébm dao déng cia méy
chinh, dao déng cua chéan vjt, cia cac may
phu, céc 6 d&, hé théng thdng gié... va rét
nhiéu céc thiét bj hoat dong khéc. Qua trinh
dao déng dnh huéng dén do bén ciia céc két
céu, téc déng lén toan bé than tau va hoat
déng sinh hoat cta con nguwoi trén tau. Chinh
Vi VAy, viéc kiém soat va ndm bét mét céch
chinh xac ciing nhw han ché téi da rung déng
trén tau la diéu réat khé khan va tré nén cép
thiét cho céc nha may déng tau hién nay.
Bén canh dé, qua trinh do dac mdrc dao dong
|én nhét cda tau da duoc céc té chire ddng

kiém quy dinh mét cach nghiém ngét truée
khi dwa tau vao khai thac.

O Viét Nam, viéc di sdu vao tinh toan,
phén tich nguyén nhan va dwa ra nhirng dw
béo vé dao déng cho tau van con nhiéu han
ché. Vi vay, chura danh gia ding vé dao déng
va gidi quyét né mét cach khoa hoc. Sau khi
con tau da duoc déng hoan chinh, ching ta
phai mat réat nhiéu thoi gian va tién bac dé
khédc phuc hodc thay thé dé phl hop véi tiéu
chuén dao dong duoc quy dinh nghiém ngét
tir céc té chire didng kiém. Viéc nghién ciu
dé Iap ra moét qui trinh thir dao déng tau déng
thoi do dac, xt Ii céc sé liéu, phén tich dao
dong dé dura ra céc duw béo va khdc phuc dao
déng Ia mét nhu cau cé thure tai céc nha may.
Do ciing la ndi dung chinh cua nghién ciru
nay.

Twr khéa: dao déng tau thay, tiéu chuén dap tng dao déng.

1. GIOI THIEU CHUNG

Cung véi viée tang kich ¢ va toc d cua tau
thity, dao dong tau thuy tré nén van dé I6n trong
thiét ké va dong méi tau thiy. Dao dong qué mic
Iam han ché su tién nghi va sinh hoat cho khach
va thuyén vién. Ngoai nhiing anh hwong khong
mong muébn cho con ngudi, dao dong tau qué
mtc ¢6 thé dan dén pha huy moi cho céc chi tiét
két cdu cuc bo hodc lam sai léch van hanh may
mac va thiét bi. Nghién ctru dao dong tau thay tir

tinh toan md phong dén do dac thuc nghiém cling
V6i cac huéng dan vé dao dong tau cua céc to
chirc dang kiém nham giup cho nha may déng
tau, nha thiét ké tau, chu tau cac hudng dan thyuc
té khi thiét ké nham tranh dao dong qua mirc cho
tau ngay giai doan dau thiét ké. Néu theo sét cach
thirc dugce hudng dan véi kha nang phan doan t6t
va SAu Sic & giai doan thiét ké ban dau thi cac bién
phap d6i ph6 ngat nghéo hay cong tac sira sai &
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cac giai doan thiét ké tiép theo hoan toan c6 thé
tranh duoc.

Thu tuc phéan tich dao dong tau dua trén
viéc phan tich md hinh phan tur hitu han dé du
doan dap tng dao dong caa con tau va danh gia
thiét ké & giai doan thiét ké chi tiét. Thu tuc phan
tich dao dong nay c6 thé tim thiy ¢ hau hét trong
cac hudng dan phan tich ¢ cac dang kiém khéc
nhau trén thé gisi (ABS, DNV,...). Trong khi do,
quy trinh do dao dong tau khi thir tau va ddi chiéu
VGi CAc tiéu chuan dap tng vé gidi han dao dong
dwa vao cac tiéu chuan quéc té (ISO/DIS 2631/4,
BS 6841, ISO 2631, 1SO 6954, 1SO 10816, 1SO
1970,...) ciing dwoc dé cap. Nghién ciru nay tap
trung vao viéc hinh thanh quy trinh do dao déng
tau va dénh gia két qua trén tau 6800 tan ky hiéu
H181/105-01 dong tai Saigon Shipmarin.

2. DAO PONG TAU

Nhin chung viéc tinh toén, thiét ké va do dao
doéng tau thuy do may chinh va chan vit lién quan

dén céc chu dé chinh sau: thiét ké ban dau, phan
tich dao dong (tinh mé phong), do dao dong, cac
tiéu chuan dap tmg. Chi tiét hai noi dung dau co
thé tim thay trong [1, 3, 4] va khong dé cap ¢ day.
Dé danh gi4 tinh ning dao dong tau, cac mirc do
dao dong thuc thu tai cac vi tri trong yéu duoc do
dac va danh gi4 trong subt qué trinh thir tau [2].
Cong viéc nay bao gdom cac tha tuc do dao dong
lién quan dén thiét bi do, cac diéu kién do va cac
vi tri do, xir Iy s6 liéu va bao cao do dac. So dd
danh gia tong qua dao dong tau thuy tong quat
dugc trinh bay trén Hinh 1.

Tiép theo dbi chiéu két qua do nay véi cac
tiéu chi dap tng V& gioi han dao dong cho sy d&
chiu va sinh hoat d6i véi con ngudi, cac két ciu
cuc b va may méc theo céc tiéu chuan quéc té.
Hinh 2 1a vi du tiéu biéu trong kiém soat dao dong
bang tiéu chuan, 1SO 6954 - Tiéu chuan kiém soat
mirc dao ddng ap dung cho thuy thi doan va hanh
khach do dao déng co hoc [1].

Thi&t k& ban dau

Thiét k& so bb

Phén tich

dao déng

Chinh sira

Murc dac déng
dap irng cac chi
tidu?

Thi&t k& chi tiét

Do da

Sau khi dong tau

Chi tiéu dap tng

Hinh 1. So b téng quat danh gi4 dao dong tau thuy
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Thiét bi do dao dong va cac quy trinh danh
gia ddi véi dao dong cua than tau va két ciu hd
trg, két cau cuc bo, may day chinh va hé truc, cac
méy moc khac va thiét bi 1a cac noi dung can luu
y trong do dao déng tau thay. Thu tuc do ghi dao
dong, xur ly va hién thi dir liéu trong khi thir tau
dua theo ISO 4867-1984 (Code for the
measurement and reporting of shipboard
vibration data) va SNAME T&R No. 2-29 [1, 2].
Céc thu tuc nay c6 thé ap dung cho ca tau c6 hé
thdng dong luc turbine va diesel & moi kich c&
tau. Yéu cau vé do ludng dugc xac dinh phi hop
V6i dic trung tau hodc cac yéu cau dic trung doi
hoi trong do luong.

2.1. Thiét bi do dao déng

2.1.1 Yéu ciu chung

Do dao dong tau thiy thuong dugc thuc hién nho
vao thiét bi do dién tir véi viéc do ghi lién tuc.
Viéc ghi nhan dir liéu c6 thé thuc hién bang bang
tir, gidy do dang tréng quay hoic & dang sé héa.
Hién thi truc tiép trén gidy in ra trong qua trinh
thir tau giap danh gia tiec thoi tinh trang dao déng
hién tai. Do dac c6 thé thyuc hién véi dai luwong
do gia téc, van toc hay chuyén vi theo thoi gian
hay theo tan sé (phd thai gian, pho tan sb) da phan
kem thém céc bo tich phén, phan tich nhanh
Fourier (FFT). Phan 16n cac thiét bi do va phan
tich dao dong déu dwoc trang bi va tich hop cac
cbng cu trén [5, 6].
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2.1.2 Hiéu chuin

Toan bd thiét bi do can dugc hiéu chuan hoac cd
ching chi hiéu chuan phu hop (qui dinh duéi 2
nam) do hang bén thiét bi cung cip hay duoc
cap lai bai cac phong thi nghiém uy tin. Cac thu
tuc hiéu chuan ciing duoc quy dinh chat ché theo
yéu cau cua té chire dang kiém.

2.1.3 Dic tinh may do sit dung

Viéc thu thap dir liéu dugc thuc hién trén
thiét bi do dao dong chuyén dung PCD-300B
(Kyowa) véi 4 kénh str dung cam bién gia toc ké
loai AS-2GB, mién do 0+20 m/s2, d6 nhay 605
pV/V. Dir lidu thu duoc dudi dang phé gia toc
theo thoi gian. Gia téc nay lan luot duoc tich
phéan va phan tich phé tan sb va dugc sir dung
12 dau vao cho viéc danh gia rung dong vé sau.
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2.2. Piém do

Viéc do dao dong tau thuy duwgc thuc hién trén
tau bién cho hang roi H181/105-01 do Céng ty
Saigon Shipmarin thyc hién c¢6 cac théng sd
chinh nhu sau: chiéu dai toan bd Loa= 102.79 m,
chiéu dai hai tru Ly, = 94.5m, bé rong B = 17 m,
mén nuéc T = 7.2 m, lwong chiém nudc 6800 tan,
cong suat 3600 HP, téc do truc chinh 240
vong/phat. B4 tri chung cua tau cho trén Hinh 3.
Céc diém do dugc danh s trén Hinh 4.

2.3. Tiéu chuén do dao ddng tau

C4c tiéu chuan dé danh gia mirc d6 dao dong
chap nhan duoc tir cac do dac dao dong khi thir
tau ngay cang hoan thién hon trong nhitng nim
gan day [1, 2]. Van dung cac tiéu chuan qudc té
va cac huong din nguoi ta dua ra cac chuan danh
gid mic d6 dao dong sau:

i) Gidi han dao dong ddi véi thuy tha doan
va hanh khach

ii) Gioi han dao dong cho céc két ciu
cuc bo

iii) Giéi han dao dong cho may mac

Gi6i han dao dong cho phép thuong duoc
dinh ra trong dic trung cua tau. Gidi han dao
dong cho phép phai duoc xac dinh hop ly dua vao
dac trung tau va dac trung cua cac nha dong tau.
C6 nhiéu tiéu chuan duoc sir dung khi kiém soat
dao d6ng tau: tiéu chuan vé sinh hoat cua thiy
thu doan va thoai mai cua hanh khach: BS 6841
(1987) va ISO 2631 (1997) [1]; tiéu chuan vé dao
déng co hoc cho thuy thu va hanh khach: 1SO
6954 (1984) duwgc ap dung rong rai nhu 1a tiéu
chuan dap tmg ddi voi thiy thi doan va hanh
khach va dwogc cho trén Hinh 2. Tiéu chuan nay
danh gia phan tmg (d6 nhay) caa con nguoi ddi
v6i dao dong toan bo con tau [1]; tiéu chuan vé
dao ddng co hoc cho thuy thu va hanh khach: 1SO
6954 (2000) cung cap cho sinh hoat thuy thu doan

va su dé chiu cta hanh khach theo gié tri can quan
phuong trén tan s6 toan bo cé trong sb tir 1 dén
80 Hz trong ba viing khéc nhau [1]; gii han dao
dong cho céac két cau cuc b, giéi han dao dong
cho may moc: Quy dinh nay dugc cho boi ANSI
$2.27 (2002) va SNAME T&R 2-29A (2004) [1].
Liét ké cac tiéu chuan thuong gap khac c6 thé tim
thay trong tai liéu [1].
3. THU'C NGHIEM

Viéc do duoc thuc hién tai cac diém chi ra
trén tau H181/105-01 va dinh ré bang diém do
danh déu nhu trén Hinh 4. Két qua do thyc té la
phé gia toc theo thoi gian. Chung duoc tich phan
dé duogc phd thoi gian van téc sau khi loai bo cac
anh huong offset (DC) bang bo loc s6 théng cao.
Trong nghién ciru nay dung bd loc Butterworth.
Tién hanh phan tich Fourier nhanh (FFT) két qua
trung gian nay va trich ra cac diém c6 bién do
(van tdc) Ion nhat Gng véi tan sé caa né. Tiép
theo cac két qua nay duoc lap thanh bién ban do
dao dong tau cé xac nhan cua cac bén tham gia
nhu diang kiém, chii tau va nha may dong tau. Két
qua nay ciing duoc kiém tra theo Tiéu chuan 1SO
2631 hay ISO 6954 dé c6 két luan cudi cing ciing
dugc ghi ré trong Bién ban vira dé cap trén.
3.1. Két qua phan tich phé tan sé cia van toc
rung dong

Thong sb do ban dau dugc cai dit nhu sau:
tan s6 lay mau fs = 500 Hz, s6 mau do N = 2048.
Két qua thu duoc truc tiép 1a phé gia toc theo thoi
gian, phd van téc theo thoi gian va cudi ciing la
phd tan sé cua van téc nhu trén Hinh 5, 6. Trén
phé gia téc nay ta ciing xac dinh duoc gia trj 16n
nhét tng vai tan sb xac dinh theo timg diém do
dinh truéce (Hinh 3, 4). Ching duoc ghi vao bang
két qua do (con goi 1a Bién ban do dao dong,
Bang 1) va duoc ky xac nhan boi dang kiém, chu
tau va nha may dong tau.
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Bang 1. Gid tri van toc 16n nhét xac dinh theo tan sb

biém do Danh sb Max
CPM mm/s

Navi.Bri
- Wheel house 1 703 0.17
B Deck
- C/Eng. Day room 2 703 0.28
- Capt. Room 3 688 0.20
- Passage 4 879 0.13
A Deck
- Hospital room 5 2461 0.24
-2/ Eng 6 2402 0.06
- 2/ Offi. 7 1304 0.06
- 3/Eng 8 2386 0.10
- C/Offi. 9 674 0.08
- 3/ Offi. 10 703 0.18
POOP . DECK
- Crew’s Mess Room 11 703 0.23
- 1/Eng. 12 703 0.23
- 1/Qiler 13 688 0.14
- Bos’n room 14 718 0.23
- Elect. 15 703 0.24
- Officer mess room 16 1860 0.14
- Passage 17 1333 0.12
- Galley 18 703 0.15
UPPER .DECK
- Steward 19 2769 0.34
- Qiler 20 688 0.15
- Wip 21 1846 0.18
- Qiler 22 688 0.15
- Qiler 23 688 0.15
- Gymnasium room 24 688 0.15
- Carpenter room 25 703 0.19
- SM 26 923 0.13
- SM 27 923 0.11
- SM 28 923 0.15
- SM 29 1846 0.10
- Passage 30 1670 0.09
E.R PLATFORM
- Eng. Control Room 31 703 0.14
- Passage 32 1758 1.51

3.2. Panh gia

Cac két qua nay khi dugc ddi chiéu véi cac
tiéu chuan ISO 2631, ISO 6954,... déu cho két
qua thap hon nhiéu véi dap tng dugc yéu cau. Cu

thé, khi &p dung tiéu chuan 1SO 6954 (1984) la
tiéu chuan déap umg dbi vai thity tha doan va hanh
khéch, két qua do dac chi ra rang phan umg (do
nhay) ctia con ngudi ddi voi dao dong toan bo con
tau 1a khong déng ké nhu trén Hinh 7.
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3. KET LUAN

Nghién ciru do dao dong tau phuc vu cho
cong tac kiém dinh tau trong giai doan thir tau
ngay sau khi dong mdai la cong viéc vo clng quan
trong. N6 quyét dinh viéc ban giao tau chinh thic
cho chu tau c6 dién ra hay khéng va liéu con tau
¢6 du an toan dé van hanh trong twong lai. Trudc
day, cong viéc nay thuong dugc cac nha may thué
cac chuyén gia nuéc ngodi vai tién thué thiét bi,
xtr 1y s6 liéu, béo c4o,...rat cao lam gia thanh dong
méi cao ciing nhu khéng giai quyét can co viéc
kiém soét chit luong déng méi con tau.

Nghién ctru nay bude dau dua ra quy trinh
do thtr rung dong tau, xi ly dit liéu do, phan tich
va danh gi4 theo cac tiéu chuin dugc céng bd day
du trong cac hudéng dan cua dang kiém quéc té.
Trén thuc té, quy trinh nay da duoc &p dung cho
hai con tau véi trong tai 5190 tan va 6800 tan
duoc dong mai tai cac nha may dong tau SSIC va
Saigon ShipMarin. Cac két qua do dac nay dugc
thira nhan bai Dang kiém cua Nga va cua Nhat.
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On the vibration test of ship hull during the
sea trials and the vibration acceptance

criteria

e Le Dinh Tuan
e Tran Hai

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

Ship vibration becomes a great concern
in the design, construction and operation of
the wvessels. In shipbuilding industry,
excessive ship vibration during operation
can occur by several excitation sources. In
general, these major sources are the low-
speed diesel main engine, the propeller, the
auxiliary machinery, the supports, the
HVAC...and ones during operation.
Excessive ship vibration is to be avoided for
ship strength, passenger comfort and crew
habitability. Hence, to follow vibration control
procedures both in design stage and testing
stage with insight and good judgment is quite
essential for the shipyards. Besides, the
control of maximum vibration levels of ships
must be strictly approved by main

classification societies before their first
operation.

In Vietnam, ship vibration analysis is
rarely aimed at the confirmation of the many
design considerations. As the result, the
evaluation and the solution on ship vibration
are not well mentionned at most new-
building ships. Without this mention,
ultimately serious problems, involving great
cost in correction efforts, may not be
avoided. This research aims at a ship
vibration test procedure including the
measurement with data processing and
analysis. That serves as a prediction tool to
fix the vibration problems at the domestic
shipyards.

Key words: ship vibration, vibration acceptance criteria

TAI LIEU THAM KHAO

[1]. American Bureau of Shipping. Guidance
Notes On Ship Vibration, 16855 Northchase
Drive Houston, TX 77060 USA, 2006.

[2]. Truong Pai hoc Bach Khoa - PHQG
Tp.HCM. Béo céo tong két dé tai: “Po dac,
phan tich rung dong cho tau hang va lap quy
trinh do rung dong tau”, 2015.

[3]. J. S. Carlton. Marine Propellers and
Propulsion, ButterWorth Heinemann Ltd,
1994,

[4]. M. Geradin, D, Rixen. Dynamics of
Structrues, Mc Hill, 2015.

[5]. LéPinh Tuan, Tai liéu giang day "Vibration
analysis of rotating equipment”, 7/2012.

[6]. Lé Binh Tuén, Tai liéu giang day "Dynamic
balancing or rotor ", 7/2012.

Trang 59



