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Tém tiit

Qua trinh dinh tdm hé truc tau thiy dnh huong
dén hoat dong an toan va tin cdy cua hé truc trong
qua trinh khai thdc van hanh tau thuy. Hién nay,
6 nhiéu phiong phdp khac nhau dwoc sir dung dé
tinh toan dinh tam hé truc tau thuy. Phé bién nhat
hién nay, do la phwong phap dinh tdm hé truc tau
thity theo tdi trong goi do bang phwong phdp phan
tir hitu han. Trén thé gidi, dd xudt hién cdc phan
mém tinh todn dinh tam hé truc bang phirong phdp
trén, tuy nhién dé sé hitu cac phan mém nay doi
hoi chi phi cao. Chinh vi vdy, trong nghién ciru
nay, tic gia tdp trung nghién ciru xdy dung
chwong trinh tinh toan dinh tam hé truc theo tdi
trong goi do bang phwong phdp phan tir hitu han
nham muc dich noi dia hoa phcfn mém tinh todn.
Két qua tinh todn thir nghiém cho tau cu thé trong
nghién ciru da cho két qua dam bao do chinh xdc
khi so sanh véi két qua tinh todn dwoc tinh boi nha
mady déng tau. Dady sé la co s¢ dé phdt trién mot
ph(fn mém ndi dia tinh todn dinh tém hé truc tau
thuy trong twong lai.

Tw kh(ga: Hé truc tau thuy, dinh tam, tdi trong géi
do, phan tw hiru han.

Abstract

The propulsion shaft alignment affects the safe
and reliable operation of the ship shaft system
during its exploitation. Currently, there are many
different methods used to compute the shafting
alignment. The most popular method is the
shafting alignment according to the bearing
reaction using the finite element method. In the
world, these software have appeared to compute
shafting alignment, but they require very high
costs. Therefore, in this study, the authors focus on
building a program to compute the shaft
alignment according to the bearing reaction using

the finite element method. The specific ship's
computation results are compared with the

shipyard's results to validate the program's
accuracy. This study is the primary step in
developing domestic shaft alignment software.

Keywords: Propulsion, Shaft Alignment, Bearing
Reaction, Finite Element Method.

1. Mé dau

Qua trinh tinh todn dinh tdm h¢ truc tau thay la
mot qua trinh tinh toan lién quan dén xac dinh dudng
tam truc, lap rap cac thanh phan hé truc 1én tau va cin
chinh theo cac yéu ciu dua ra.

Vi mét con tau cu thé, khi duoc 1én da stra chira,
cac tai li€u lién quan téi duong tam truc hodc céc ti€u
chuén vé can chinh hé truc thuong khong c6 san. Do do,
do d6 dich tam (GAP) va gy khic (SAG) gitra hai bich
ni hai doan truc thuong dugc ap dung phd bién [1, 2].
Phuong phéap do d6 dich tam gay khuac s€ duoc lap di
lap lai cho h¢ truc trong céac lan sira chira 1én da tiép
theo cuia con tau. V&i mot con tau bién duge dong méi,
tuy thudc vao nang luc ciia nha may dong tau ma
phuong phap can chinh hé truc bang cach do dich tim
gdy khiic c6 thé van duoc thyc hién. Tuy nhién, phuong
phap do dich tam giy khuc van ton tai mot nhuoc diém
khi ap dung cho céc tau bién dong méi [3-5], bao gom:
chua quan tam tdi trong lugng ban than cua hé truc
cling nhu tai trong tac dung 1én cac gbi d, ddc biét 1a
g6i d tryc chan vit. Theo cac phuong phap nay, hé truc
tau thiy thuong dugc mo hinh héa nhu 18 mot hé truc
thing va khong bi bién dang. Do d6, phuong phap nay
dan t6i két qua dinh tam thiéu chinh xéc.

Phuong phap dinh tdm theo tai trong gbi d& ciing
d3 duge nghién ciru bai nhidu nha khoa khoa hoc trén
thé gidi ciing nhu cac cong ty hay té chirc ding kiém
[6-9] da ap dung phuong phap do do cang (strain
gauge measurement) dé dua ra tai trong gbi d& cho
mot loat cac tau. Tai Viét Nam, phuong phép tai trong
gbi d& ciing da duge mot sb tac gia nghién ciu va ap
dung. Tuy nhién, cac nghién ctru ndy déu dua trén cac
phin mém chuyén dung c6 sin vi vay kho c6 thé chu
dong trong tinh toan.
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Hién nay, céc co quan dang kiém khac nhau trén thé
gi6i nhu Pang kiém Nhat Ban NK [7], Pang kiém My
ABS [6],... déu dua vao Quy pham viéc yéu cau bang
tinh dinh tdm h¢ truc phai dugc phé duyét trude khi tién
hanh I&p rap hé truc tau thity. Trong d6, phuong phép
dinh tam theo tai trong gbi d& c6 nhiéu wu diém [10, 11],
duoc khuyén khich 4p dung phd bién trong linh vyc thiét
ké ciing nhu stra chira tau thay. Cac cong ty thiét ké tau
thiy nude ngoai thuong tu xdy dung va phat trién phan
mém tinh toan dinh tim hé tryc tau thity cho riéng minh
dé str dung noi bd hodc mua phan mém chuyén dung ctia
hang phat trién phan mém. Tuy nhién, chi phi dé s¢ hiru
phan mém va chuyén giao k¥ nang sir dung phin mém
kha cao, ton nhiéu thoi gian va khong chu dong.

O Viét Nam hién nay, cac cong ty thiét ké tau thuy
hau hét khong tinh toan dugc bang tinh dinh tim hé
truc vi chua cd cong cu tinh toan dinh tam theo tai
trong gbi d&. Khi can phai c¢6 bang tinh dinh tim hé
truc dé trinh Dang kiém phé duyét. Dbi v6i cac tau
bién c6 duong kinh truc co ban trén 400mm [10, 11]
ho phai thué cac cong ty nudc ngoai giai quyét phan
viéc nay din dén chi phi dat do dong thoi s& bi dong
trong sudt qua trinh thi cong 1ap rap hé truc.

Chinh vi vay, viéc nghién ctru phuong phap tinh
toan dinh tim hé truc bang phwong phap phan tir hiru
han s& dap tng cac yéu cau thuc tién ciia cic co quan
dang kiém ciing nhu ting cuong nang lyc cho nganh
dong tau Viét Nam trong thiét ké cac tau c& 16n.

2. Phuong phap nghién ciru

2.1. M6 hinh tinh todn theo phwong phdp phin
tir hitu han

O cac bai toan tinh nghiém bén hé truc tau thay,
khi xy dung mé hinh tinh toan ta chi can xét cac doan
truc trong twong quan lap ghép véi cac thiét bi hé truc

ma khong can xét dén truc khuyu dong co diesel chinh.

Tuy nhién, trong bai toan tinh dinh tdm hé truc, do co
bop truc khiy anh huong 16n dén do dich tim va gay
khuc cta toan bg hé truc nén ching ta can phai dua ca
truc khuyu vao mo hinh tinh. Khi d6 truc khuyu dugc
tinh todn quy ddi thanh doan truc théng tua trén nhiéu
géi dat tai tam cac cb truc cua dong co. Do vay, mo
hinh tinh dinh tdm hé truc tau thiy duoc mo ta nhu
trén Hinh 1.

Vach sau budng may Truc khuju
Q Truc chin wit ; Truc trung gian
g7 EUME Free
man=1 2 3 4(=9) SE)6 7 89
i 4 '\ @i dey phia sau cling
I : -
X1 -

Hinh 1. M6 hinh tinh toan dinh tdm hé truc tau thiiy
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Phan luc va d6 dich chinh cia cac gbi dd duoc xac
dinh theo cong thuc sau:
R=A5 (1)

T
19+ |

bé roi rac héa mo hinh cho trén Hinh 1 thanh
mo hinh phan tir hitu han sin sang cho tinh toan
ching ta sir dung phan tir ddm chiu udn 2 nit, con
duoc goi 1a phan tir dam Bernoulli-Euler dugc biéu
dién trén Hinh 2. Tai mdi nat cua phan tir s& co 2
bac tuy do va dugc goi 1a 2 chuyén vi nut, d6 1a do
vong v(x) va gbc xoay G(x).

5[55 .5,
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Hinh 2. Phin ti dim chiu uén Bernoulli-Euler

Véi quy wdc vé chidu cua chuyén vi va cac dai
luong cua phan tir dim Bernoulli-Euler [2] nhu trinh
bay trén Hinh 2, ta ¢ thé thanh 1ap dugc phuong trinh
phan tr dudi dang ma trén nhu sau:

Kele = R )

T
v, 92:| la véc to

12 ma tran d6 ctmg phan

Trong do, wg = I:Vl

chuyén vi nat phan tir, Ke

t, Pe 1a véc to tai phﬁn tr, dugce tinh nhu sau:
= | BT BDdV 3)
Ve
T T
e—IN gedV+IN R.dS 4)
voi N = |:N N4:| duoc goi lama

tran cac ham dang Hermite, c6 dang sau:
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2 X3 2 X3
N, =1-3"5 +2 N, =X-2— +
e
2 3 2 3
Ny =3 =2 N, =y
sttt 2
)

Trong khi 6 B = ON dugc goi 1a ma tran tinh bién
dang.

Thuc hién céc tich phan trong cac cong thuc (3) va
(4) v6i cac ham dang (5) s€ thu dugc ma tran d§ cung
cuia phan tir ddm Bernoulli-Euler nhu sau:

T T
Ke =] B BDdV =E[ | B BdFdx
Ve LF

12 6L -12 6L

Ell 0 4L2 —6L 2L2

slo o0 122 6L

dx 0 0 4L2

(6)

Bude tiép theo can xdy dung phuong trinh toan
cuc hay toan két cdu bang sir dung nguyén Iy bao toan
ning luong hodc bang phuong phap Galerkin. Do
cling 14 hé phwong trinh dai sb tuyén tinh bac nhit, c6
thé viét dudi dang ma tran nhu sau:

[K]{aj-{pj -0 g
Phuong trinh (7) chira véc to 4n 1a cac chuyén vi
nut cta toan két cu ¢ . Tuy nhién, khi ta ap dung cac
nguyén 1y thé ning dé thanh lap phuong trinh nay
chua ap dat diéu kién bién cho két ciu. Do vay ma tran
1a suy bién va khong ton tai ma tran nghich dao. Ta
phai dua thém vao cac didu kién bién dé dam bao hé
la ¢6 nghi€ém. Phuong trinh (7) 1a mot phuong trinh
dai s6 tuyén tinh c6 nhiéu phuong phép giai khac nhau
nhu: cac phuong phép chinh xac va cac phuong phap
lap. Nhitng phuong phap nay da dugc trinh bay mot
céch hé thdng, chi tiét trong céc tai lidu lién quan dén
dai s6 tuyén tinh ciing nhu phwong phép tinh. Trong
hau hét cac goi phan mém phan tich phan tir hitu han,
viée tim 161 giai cua hé phuong trinh tuyén tinh da
duogc 1ap trinh sin nhu 14 cac ham, thi tuc tiéu chuén
6 san dé sir dung.
2.2. So' do thudt todn tinh dinh tim hé truc theo
tdi trong géi do
Dé tinh toan dinh tdm hé truc theo tai trong géi do
bang phuong phép phan tir hitu han can xay dung mot
chuong trinh tinh trong méi truong Matlab vai tén goi
1a MATSHAL. So dd thuat toan tinh toan dinh tam

duoc thé hién trong Hinh 3. Theo do, cac khdi hinh
chit nhat biéu thi mot bude cong viéc hodc nhiém vy
quan trong can thyc hién, cac khdi hinh elip thé hién
dir liéu duoc biéu dién béng ma tran, cac tép m-file
hodc dd thi, hinh thoi thé hién buéc kiém tra theo dir
lidu kiéu Boolean (dung-sai), va cac miii tén biéu thi
ludng véan dong ctia chuong trinh. Chirc ning ctia khdi
Nhdp dir liéu 1a dé nhap cac dir liéu can thiét cho
chuong trinh tinh dudi cac dang tép van ban bao gom
dit liéu vé hinh hoc, két ciu, co tinh vat liéu cua hé
truc can tinh toan. Khoi Tinh dé dich chuyén goi do
ban ddu (offset) s& thyc hién tinh toan d6 dich chuyén
gbi can hiéu chinh ban dau tai cac gbi d& cua hé truc
dé dam bao theo cac tidu chi tai trong gdi d&. Khoi
Tinh phan lyc g(fi ban dau s& thyc hién tinh céc phan
luc tai cac gdi do voi gia thiét cac gbi d& c6 do dich
chuyén ban dau tinh duoc. Khéi Xdc dinh dé hiéu
chinh géi @ thuc hién xac dinh hiéu chinh can thiét
tai cac gbi dé dam bao tai trong phan bd trén cac gdi
d& dat theo dung tiéu chi dat ra. Khdi Phan lic goi do
sau hiéu chinh s€ thyc hién tinh cac phan lyc tai cac
gbi d& sau khi da hiéu chinh do 1éch gbi theo céc gia
tri hiéu chinh gbi da tinh. Khdi Kiém tra diéu kién tdi
trong goi do s& thuc hién kiém tra phan Iyc cac gdi d&
thoa man diéu kién vé tai trong gbi d&, néu dat yéu
cdu sé tién hanh xuét dir liéu.

Nhap dit ligu

Tinh d¢ dich gbi d&
ban diu (offset)

Tinh phan hrc gbi iy
ban dau

Tinh 46 hiéu chinh géi d&
-

Tinh phan hrc géi d&

satt hidu chinh

Kiém tra diu kién
tai trong gbi dd

Hinh 3. So' do thudt todn tinh dinh tim hé truc theo

tdi trong goi do

Toan bd cac qua trinh tinh toan, bao gdm tinh cac
d6 léch gbi, phan lyc gbi d&, do hiéu chinh gbi, mo
men uén, luc cét, cacung suét,. .. tai cac géi do va trén
toan bo chiéu dai hé truc dugc thyc hién voi viée st
dung 1y thuyét dam Becnulli-Euler va phuong phap
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phan tir hitu han cho bai todn dim nhiéu nhip nhim
dam bao cho két qua tin cdy, chinh xéc.

3. Tinh toan thir nghiém mé hinh ddi véi tau
45.000DWT

3.1. M6 hinh hoa hé truc tau 45.000DWT

Nham muc dich kiém nghiém chuong trinh tinh
toan dinh tim h¢ truc theo tai trong gbi d& bang
phuong phéap phan tir hitu han d trinh bay & trén,
truong hop tinh toan cho tau 45.000DWT duoc su
dung d¢ kiém tra d6 chinh xé4c cuia chwong trinh tinh.

Ha truc cua tau chd dau/hoa chét 45.000DWT, toc
d6 tdi da dat 15,3knots, chay bién c?ip khong han ché
dugc kiém tra giam sat dong méi va phan cip boi dang
kiém NK. Céu tric va bd tri chung ciia tau nay duoc
thé hién trén Hinh 4.

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Dua vao cac tai liéu cta ban thiét két hé truc cua
tau, can tién hanh xay dung mé hinh hé truc bao gdom
céc kich thude, khdi lugng phuc vu cho qua trinh tinh
dinh tdm hé tryc. M6 hinh bd tri hé truc duoc md ta
trong Hinh 5.

Pé tinh toan dinh tdm hé truc cua tau budc tiép
theo can xay dung so dd hé luc tac dung [én h¢ tryc.
Déi voi hé truc khao sat s& bao gém 01 truc chéan vit,
01 truc trung gian va 01 truc khuyu. S6 luong gbi d&:
tong s gbi dd 1a 09, bao gdm 2 gbi d& truc chan vit,
01 gdi dd tryc trung gian, 06 gbi d& truc khuyu dé dam
béo yéu cau sb lugng gbi d& bén trong may chinh
khong nhé hon 5 [6, 7]. So dd ngoai lyc tac dung Ién
hé truc duoc thé hién trong Hinh 6.

Trong tinh toan dinh tdm h¢ truc theo tai trong géi
d& can phai tinh toan tai trong gbi d& khi cac gbi d&

Hinh 4. Bé tri chung tau 45000DWT

AFT BH.
L=10134 |
Trong I-ong dai dc hiim qui vé trong I-ong hé truc 87.60g I
(Bulong bich ni)
0%k 6673
® ABulong bich nti), . 8985.6k 8985.6k 44928k
iD 90 aog l
iyl e 370 B147kg B985, Bkg B985,6%g
%é Rg‘ a 4 [ laiot [ 124 194 194 194 194
[= 0= - 'IT
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Hinh 5. Mé hinh bo tri hé truc
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Hinh 6. So dé ngogi lyc tac dung lén hé truc
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nam trén duong tim 1y thuyét ¢ trang thai dan tau,
chén vit nim hoan toan trong nude véi ky hiéu 1a TTO
(trang thai 0). Tir d6 s& 14p ma tran hé s anh hudng
va xéc dinh céc gbi d& c6 phan luc 4m tic 1a 6 chiéu
hudng tir dudi 1én trén.

Co 3 trang thai cia tau va hé truc can tinh toan
dinh tam theo goi ¥ ctia cc co quan dang kiém bao
gbm: Trang thai 1 (ky hiéu TT1) khi d6 tau xét & trang
thai dan, chan vit nam hoan toan trong nudc va cic
gbi d& diéu chinh theo trang thai nong; trang thai 2 (ky
hiéu TT2) xét tau ¢ trang thai dén, chan vit ndm hoan
toan trong nudc va cac gbi d diéu chinh theo trang
thai lanh; trang thai 3 (ky hiéu TT3) tuong ung véi
trang thai lép dat hé truc khi do6 tau & trang thai chan
vit ntra chim trong nude va cac gbi do diéu chinh theo
trang thai lanh. Trong qué trinh tinh toan can xem xét
va luu y dén su thay dbi chiéu cao gbi d& khi nhiét do
thay ddi cua cac gbi d& may chinh. Thong thudng gia
tri nay dugc cung cp trong hd so may chinh.

3.2. Két qud tinh todn va kiém chiing

Trudc tién, khi tinh toan tai trong tac dung Ién cac
gbi d& s& xét cac gdi d& nam thing hang trén duong
tam 1y thuyét twong tng véi do dich chinh offset = 0
va cac ngoai luc tac dung 1én hé truc trong trang thai
dén cua tau twong ung véi chan vit ngap hoan toan
trong nudc bién. Biéu dd6 moé men udn, luc cit va do
vong cua hé truc & TTO dugc mo ta trong Hinh 7. Gia
tri tai trong tac dung 1én cac gbi d& trong trudng hop
cac gbi dd ndm trén duong tam 1y thuyét duoc thé hién
trong Bang 1.

Bing 1. Bing gid tri tdi trong géi dé khi hé truc &

trang thdi cdc goi dé nam trén dwong tam Iy thuyét

Bearing  Position (m) Force Reaction

No. (T

1 2,46 29,562
2 5,42 -1,773
3 10,685 8,467
4 15,619 13,259
5 16,374 -2,995
6 17,224 10,496
7 18,074 9,660
8 18,924 8,197
9 19,774 11,089

Theo bang trén gi4 tri tai trong tai cac gdi do l1a
khéc nhau do phéan b tai trong 1én hé truc 14 khong
déu tai cac vi tri géi d&. Xuét hién phan lyc géi do tai
gbi d& sb 2 va sb 5 mang gia tri “4m” diéu nay co
nghia ring phan lyc gdi d& co chiéu tir trén xudng, tic

KHOA HOC - CONG NGHE

1a cac gbi dd khong con co tac dung d& truc. Bén canh
d6, hé truc tai céc vi tri géi dd 2 va 5 khong tiép x0c
véi gbi d& ¢ nira dudi cia bac. Do d6, khi hé truc hoat
dong sé gay ra dao dong, ting Ung suat, giy pha hiy
gbi do nhanh chéng. RS rang, diéu nay khong thoa
mén yéu cau thiét ké lap rap hé truc vi vay can thay
d6i khoang offset dé dam bao cic yéu cu van hanh
cua hé tryc.

L10° BENDING MOMENT DIAGRAM
310" - L B MOMENT RN

Bonding Moment (N.m)

125
‘Shaft Length (m)

x10° 'SHEAR FORCE DIAGRAM

&

T

‘Shear Force (N)
\
\ \
\'\\
> \
7
2 v
IS \
- |
s |
> \

"o 25 s 75 [0 25 i 78 » 25 5
Snaft Lengin (m)

108 DEFLECTION DIAGRAM
T T

Dispiacemant ()

75 F 25

* satumanin)
Hinh 7. Biéu do ngi luc ciia hé truc 6 TT0

Pé thanh lap ma tran anh hudng cta h¢ truc trong
diéu kién khong ké dén tai trong cua chinh ban than
hé truc va tai trong tic dung can tién hanh nang gdi
dd tir s6 1 dén s6 9 mot khoang 0,1mm va lay cac gia
tri tai trong trén ting gdi d5. Ma tran anh hudng s&
phan &nh d6 cing cta hé truc va la co s¢ dé tinh toan
xac dinh cic khoang dich chuyén ctia gdi d& cho timg
trang thai dinh tam.

Nhu da trinh bay & trén c6 3 trang thai hé truc
can thiét phai tinh toan dinh tdm khi d6 cac gbi d&
dé dam bao cac diéu kién vé phan bd tai s& can dich
chuyén offset. Bang 2 tong hop do dich chuyén cua
céc gbi d& khi dinh tim ¢ céc trang thai khac nhau.
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Bing 2. Bing tong hop d¢ dich chuyén offset cho cic

g0i dé doi ¢ cdc trang thdi khdc nhau

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Bing 3. Bing téng hop phin lwc cdc géi dé déi ¢ cdc
trang thdi khdc nhau

Bearing Offset (m) Bearing Force Reaction (T)

No. TT1 TT2 TT3 No. TT1 TT2 TT3
1 0,078 0,078 0,078 1 26,577 28,243 28,049
2 0 0 0 2 1,825 1,272 1,141
3 -1,1 -1,196 -1,196 3 7,769 8,155 8,172
4 -1,96 -2,2 -2,2 4 5,978 4,103 4,089
5 -1,96 -2,2 -2,2 5 3,760 5,303 5,303
6 -1,96 -2,2 -2,2 6 10,181 10,140 0,140
7 -1,96 -2,2 -2,2 7 9,872 9,971 9,981
8 -1,96 -2,2 -2,2 8 8,160 8,160 8,172
9 -1,96 -2,2 -2,2 9 11,121 11,125 11,122

Bing 4. Bing tinh tii trong tai cdc goi do

trudc khi thém vdt ndng

Bing 5. Bing so sinh két qud tinh todn phén lwc géi dé
gitta MATSHAL va nha mdy dong tau

Force Reaction (T)

Bearing Position Force Reaction Bearing SHIP Error (%)
No. (m) (T) No. MATSHAL BUILD.
COM.
1 2,46 29,629 1 26,577 26,547 0,11
2 5,42 -2,360 2 1,8245 1,85 1,37
3 10,685 11,955 3 7,7692 7,852 1,05
4 15,619 22,091 4 5,978 5,939 0,65
5 16,374 9,625 5 3,7602 3,62 3,87
6 17,224 10,144 6 10,18 10,012 1,67
7 18,074 9,970 7 9,9716 10,359 3,73
8 18,924 8,160 8 8,1603 8,34 2,15
9 19,774 11,121 9 11,121 11,34 1,93

Sau khi xac dinh dugc cac gia tri khoang dich
chuyén gbi d& offset can tién hanh tinh toan kiém tra
lai phan Iyc trén cac gdi d&. Bang 3 tong hop phan lyc
gbi dd trong céc trang thai dinh tdm khac nhau.

Dé xac dinh gia tri SAG va GAP (d6 giy khic va
d6 dich tam) cho qua trinh le“ip rap hé truc thi tai vi tri
céc bich ndi truc chén vit va truc trung gian sé ¢ trang
thai tu do khi d6 bang tinh phan lyuc tai cac gbi do
dugc thé hién trong Bang 4.

Theo Bang 4, tai trong tai gbi d& s6 2 co gia tri am
(-2.360 T) dua vao gia tri trén vay phai thém tai trong
dat tai bich ndi dé dam truc chan vit tiép xuc voi géi
truc: Chon thu gié tri tai dat 1én 1a 2,1. Sau khi dat
thém tai trong phu thém nay, phan luc trén gbi d& sb
2 s€ duong voi gia tri 1a 0,572T 1a dat yéu clu. Khi d6
do vong va goc xoay tai bich ndi tryc chan vit s& lan
lwot 12 0,213951mm va 0,000176rad.

Dbi v6i truc trung gian, can b sung thém 2 gbi d&
gid tai hai vi tri nhu mo hinh tinh ¢ trang thai ty do.

Tai gdi d& truc trung gian d6 vong 1a 0,100962mm vi
vay diéu chinh gbi d& gia sao cho vi tri clia truc tai gdi
truc dat gia tri -1,196mm. Khi dé d6 vong va goc xoay
tai bich ndi truc trung gian & 2 dau ndi véi truc chan
vit va nbi voi truc khuyu 1an luot 14 -1,933867mm, -
0,000265rad va -1,855155mm, 0,000245rad. Ddi v6i
truc khuyu do vong va goc xoay tai bich ndi truc
khuyu 1a: 2,206939mm va -0,000014rad. Tt cac gia
tri trén ta c6 thé xac dinh duoc gia tri SAG, GAP giira
bich ndi truc chan vit va truc trung gian:

GAP =| —0,213951 — (—1,933867) |= 1, 72
SAG = 880x(0,000176 — 0,000265) = 0,078

Tinh gi4 tri SAG, GAP giita bich nbi truc khuyu
dong co va truc trung gian:

GAP =| —1,855155 + 2,206939 |= 0,35
SAG = 900x(0,000265 — 0,000014) = 0, 22
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Dé kiém tra va dénh gid phuong phap tinh dinh
tam theo tai trong gbi d& bang st dung chuong trinh
MATSHAL da xay dung, cac két qua tinh toan nay
dugc so sanh vai két qua tinh ctia nha may déng tau.
Nha méy déng tau nay di thué phan mém chuyén
dung cta co quan dang kiém va da dugc phé duyét boi
co quan dang kiém NK. V&i cting két cdu hé truc duoc
tinh trong truong hop hé truc ¢ trang thai nong va tau
& trang thai dan véi cac gia tri offset 1a nhu nhau. So
sanh tai trong gdi d5, md men udn, va goc xoay duoc
tinh boi phan mém MATSHAL va nha may dong tau
dugc thé hién trong Bang 5 va Hinh 8.
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Hinh 8. So sdnh giita két qud tinh todn
gitta MATSHAL va nha mdy dong tau

Qua cac biéu dd so sanh ta thdy rang két qua tinh
toan dinh tam hé truc bﬁng chuong trinh tinh toan dinh
tam MATSHAL phu hop véi két qua tinh toan duoc
dé xuat boi nha may dong tau. Sai s giita hai truong
hop tinh khong qua 4%, dam bao d6 chinh xac ciing
nhu tinh tin cdy cta phin mém MATSHAL.

4. Két luan

Bai bao da xay dung duoc chuong trinh tinh
MATSHAL va thyc hién tinh todn cac s6 lidu can thiét
cho qua trinh dinh tdm hé truc tau thuy theo ti€u chi
tai trong gbi d& bang phuong phap phan tir hitu han
cho mot tau thuc té, tau chd hoa chat 45.000DWT.

Tac gia da tién hanh so sanh, phan tich s6 lidu tinh
toan tir chwong trinh vira xay dung voi két qua tir nha

may dong tau da duoc phé duyét boi co quan dang

kiém NK dé khang dinh tinh chinh xac, kha thi ciia

chuong trinh tinh. Cy thé, sy bién thién cua cac sb liéu
giita hai chuong trinh tinh 13 thong nhat va sai s6 vé
gia tri la nhé dudi 4%. Vi vay, chuong trinh

MATSHAL c6 thé sir dung dugc trong thyc tién tinh

toan dinh tam h¢ tryc tau thuy.
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