TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 K4 - 2011
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TOM TAT: Tir khi Viet Nam hit dau my cira ra thé gisgi bén ngoai vao ning nim 90, @n cong
nghiép dong tau qdc giada ching kién mpt s phét trién v ciing mnh . Hon thé niza, chdng ta con
bat dau chia % Vvéi thi truong dong tau tlé gisi. C6 thé néi rang so Wi déng tau cho thtrueng i dia,
d6ng tau xudt khiu ra neéc ngoaidodi hoi cac tiéu chdn vo cung kit khe va plic tzp hon rat nhiéu
lan. Khéng niing \dy, ngay nay, cdng nghmay tinhdang phat trén rat nhanh. Vi @y d@é cgnh tranh
véi cac thigt ké nuéc ngodi, ching ta ph cé cac chén luoc phat trén ki thudt va céng ngh bang viec
dau tr s dyng nhing phin mém n¥i nhdt tir cac quc gia c6 @n céng nghip déng tau tién @n nhe
Han Quc, Nhit Ban, Trung Quc, Chau Au, ... Trongd, phin mém thict ké thi céng chuyén nganh —
Plant Design Management Systems (PDMS) lauxing nvi nhat ciia nganh céng nghp déng tau i
gidi. V6i phan mem nay, cac ks hang hii co thé thiét ké, xir Iy, quin Iy di liéu két cdu than v va kip
dat hé thong déng luec thdng qua cadsi tuong 3D trec quan ... sadd chuyn di ligu truc tiép t6i cac
may CNC. Thc sz, ching ta cO dt it thoi gian @é nadm hit cong ngld thi cong tién #n nay @a thé

gidi. Piéu nay vra la thach thic vira 1 @ hgi cho nganh cong nghp d6ng tau méc nha.

1. TRIEN KHAI UNG DUNG SO HOA rat cao nén \ic ha liéu chi tiét bang phrong

TRONG THIET KE THI CONG TAU
THUY CO TRONG TAI LON

phép thi cong, véc cit tay va phong ghg trén
san ngay cangi thoi, khdng ti¢ dat duoc do

chinh xac &n thiét. Bic biét viéc d6ng nhiing

1.1. Mé dau con tau &n duoc phan chia ra hangatn tong

Do kich thréc cia cac con tadugc dong doan va dugc déng cung ldc i nhiéu phan
ngay cangdn két ciu than tau khong thdong xuéng hay nha may satd chuyén v& mot nha
lien khop thanh mit khéi, ciing nhr viéc thi may Kp rap tng thanh. Do & néu khéngung
cong hp dat hé théng dong luc khong tit lam dung coéng ngh déng nvi hién dai theo
tirng brdc do dim nhr truéc kia ma phi phan phuong phap & héa king cac pAn mém thiét
chia thanh vai dfc haoic vai tim phan éng ké thi cong chuyén nganh thi khongé thiap
doan. ing cac yéu au ky thuat khat khe va cht

Vi khdi lugng thiét bi dd so va yéu au ky luong sau khidéng khong th dat duoc tiéu
thuat cong ngk dong msi doi hoi do chinh xac chuan quic té.

Trang 53



Science & Technology Development, Vol 14, No.K4- 2011

Trong giaidoan dau, dé dat dugc yéu éu
trén nhéu nha maydéng tau trong méc déu
phai mua toan b cong ngh va thué chuyén gia
nudc ngodi t van. Cong véc nay b dong va
doi gia thanhdéng moi 1én cao, kho longanh
tranh \6i cac nrge trong khu wce.

Nhém nghién ¢u da thiy duoc tinh dp
thiét cua viéc tng ding $ hoa trong thét ké thi
cOng cac tau hang cétrg ti |6n nénda manh
dan ung ding kiém nghém trén plAn mém
chuyén nganh Plant Design Management
System (PDMS) vatugc ap ding ai thé cho
tau hang 6800 DWT.

2. QUY TRINH THIET KE THI CONG
KET CAU TAU

2.1. Phéng @ng tuyén hinh

R

Dung modul NAPA trong TRIBON i@
AVEVA VANTAGE MARINE 12 phéng ding
lai suon thee theo tugn hinh @a hin V& thiét
ké ky thuat.

Khi st dung modul NAPAdé phéng dng
tuyén hinh, than tadugc mé plong hoan toan
trong khéng gian ba ok trén may tinh gidp
xac dinh duoc hinh dng ©ng thé than tau i
d6 tron vado chinh xac cao, khéngd lgisi han
boi kich thréc than tau.biéu nay cho phép
phéng dng tuyén hinh \6i nhiing con tau co6
kich thrac lon tay y.

Tri s tuyén hinh sion thyc sau khi phong
dang Wi d6 tron va chinh xacan thiét s3 duoc
xuit sang AutoCADdé tién hanh khai tén

cbng ngh.
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Hinh 1. Tuyén hinh son thue sau khidwoc phéng dng va xiit sang CAD

2.2. Phan chia phandng doan
Dya vao tugn hinhda duoc to ra, tén

hanh phan chiadhg doan toan tau, vic phan

chia nay da trén ln v& két ciu, khb ton hin

c6 va kh nang trang thit bi cia nha may.

2.3. Trién khai cac hin vé thiét ké cong ngté
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CAc tin & thiét ké cong ngh dugc khai
trién dya theo thit ké ky thuat bandau twong
tng Wi tirng ©ng doan da dwoc phan chia

truge do.

2.4. Xay drng va quan ly cac chi tiét két cau
than tau trong PDMS

Tién hanh md pbng $ hoa trong khong
gian 3D céc chi éi két cdu theo trng phandng
doan Véi ti 18 1:1 trong tng Wi kha nang Ep
rap cong ngd hoan toan chinh xaeitmit bing
san XUt vadéng moi cia nha may.

CAc chi tét két cAu sau khi mé pbng déu
dugc quan ly i wu boi hé thdng dr liéu thi
bac trong PDMS.

Hinh 2. Téng doan khoang hangds7

2.5. Tién hanh trang tri dong luc bing cac
modul hd tr ¢ khac trong PDMS

Sau khi Kt cdu than tautuoc xac ip hoan
thién ta tép tuc tién hanh mé pbng cac thit
ké thi cong condi nhu bd tri thiét bi dong hrc,
hé théng duong 6ng, HVAC, ...
modul I trg khac cia PDMS.

king céc

Equiment — md ptng nhanh tt bi, may

maéc, cung &p nhiéu macro 40 céc thét bi tiéu

Ny
7

chuin, h trg thu vién cac hinh kéi co ban, tao
diém dinh i chinh x&c.

Pipework — mé péng, héu chinh k¢ thong
duong 6ng Wi do chinh xac tugt déi trong
khong gian 3D nin thyc t thi cong, cung &p
cac specification & éng/ phi tng/ van ...,
thong ké it tu tr dong, kiém tra sr ddng nkit.

HVAC — thiét ké thi cong I théng thong
gi6. Cabletrays - tht ké thi cong & thong
mang captién.

2.6. XUt dir liéu tir thw vién quan ly trong
PDMS ra thuc té thi céng

PDMS K trg modul Draft xit dit liéu cac
chi tiét két cau/ spec. B théng duong dng
théng qua chin giao tép DXF ra cac bn &
thi céng 2D hac traoddi ha liéu tryc tiép trén
may CNC. Tr dong b tro chia cac spoobng,

ma hoa cac chidf két ciu, thing ké it tu, ...

3. MO PHONG SO HOA 3D TRONG
PDMS

3.1. Céch thic t6 chirc dir liéu trong PDMS

3.1.1. Giu truc di ligu

PDMS la not phin mém thiét ké 3D va
quan 1y dir liéu véi sb lwong I6n, nénduoc chia
ra thanh tdm modul ¢lc ning. Mdi modul
phuc vu cho ndt muc dich quan ly dix liéu khac
nhau. Bao §m cac modul sau:

DESIGN Thét ké 3D

DRAFT Xuét ra dréi dang 2D
ISODRAFT Xuit ra cing tiéu
chuén

ADMIN Nguoi s dung quan ly

PARAGON Thr vién di liéu
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SPECON Tinh toan ph tr
httu han

PROCON bac tinh dr liéu

LEXICON Thwc tinh dugc
dinh ngha

3.1.2. % @6 t6 chirc dir ligu

Dit lisu trong PDMSduoc t chic quin ly
mot cach Bt sic don gian va khoa hc. He
thong dr liéu dugc quan ly theo dp thir bac
dudi dang  do cay
3.2. Phrong céch khyi tao dir ligu trong
PDMS

Vao modul Design, an cac modul & tro
Structure/ Pipework/ Equipment/ HVAC/ ...,
tuy chon theo mac dich thiét ké.

Xay dung cac Draw Listté quan ly dit ligu
théng qua World/ Site/ Zone.

Tién hanh md péng chi tét cy thé.

3. 3. Xay drng macro cho céac chi #t két cau

Thiét lap Site > Zone - Structure >

Frame-> Sub-frame cho chidt cin mé plng.

Thiét lap macro chung cho cac section,
panel, sadl6 tng Wi tirng chi tét cu thé ta chi
can thayddi bién diéu khién. Ln luot tham $
héa toan b két ciu than tau theoung Hng
doan (cong véc nay co th tién hanhddng thi
véi nhidu t6ng doan khac nhau trén nhi users
cia k8 thbng, saud6 dir lieu duoc chuyn vé
cho sever wa may ch quan ly). Diéu nay
gilp tién trinh md pbing dugc rat ngin dang
ké tiét kiem thoi gian, cong laodong va ting
nang suit gap nhiu lan so \éi trudc day.

Tién hanh khoétd trén chi tét két ciu
bing Negative Extrusion theoah V& codng
nghé. Saudd cip nhit lai cac b khoét in nira
khi thiét ké thi cong xong & théng duong dng
va bb tri thiét bi.

Trong thr vién cia PDMS B tro t6i da cac
chuin thép hinh @i tiéu chudin quic $ nhu
DIN, JIS, GOST, ...Piéu nay gilp cho
thiét ké thi cong ti nén @& dang lon rat nhidu.
Khéng nhing vy, PDMS con c6 modul
Paragon & tro viéc cip nhit va xay drng thr

vién dir liéu.
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Hinh 3. So db t6 chuc dit liéu trong PDMS
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Hinh 4. Hé thdng dip bac di liéu dugc quan ly trong PDMS khi éin hanh thét ké thi cong
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Mot doan macrodién hinh khi $ héa chi X -901.6464 Y 36.223400 Z 0.0000
tiét két ciu —da ngangday (panel 2) son 18 new PNODE at
thudc tong doan s 2 khu wc biong may: X -822.1280 Y 4.0267000 Z 0.0000
$P Product of Nguyen Khoi new PNODE at
‘Gioi thieu ten nguoi thiet ke’ X -714.7520 Y 2.6845000 Z 0.0000
$P then a Sn18 with PDMS ! new PNODE at
‘Gioi thieu vi tri chi tiet X -670.0000 Y 1.8751000 Z 0.0000
I ‘Tao nut'
new site 'Tao Site'
new zone ‘Tao Zone'
new stru ‘Tao Structure'
new frmw ‘Tao Framework'
new sbfrmw ‘Tao Sub-frame’

new PNODE at

X -670.0000 Y 2.1251000 Z 0.0000
new PNODE at Hinh 5. ba ngangiay
X -670.0000 Y 1300.0000 Z 0.0000
new PNODE at
X -2662.211 Y 1300.0000 Z 0.0000
new PNODE at
X -2509.408 Y 1144.8550 Z 0.0000
new PNODE at
X -2366.879 Y 1009.0080 Z 0.0000
new PNODE at

X -2133.518 Y 800.07960 Z 0.0000

new PNODE at

Hinh 6. Két ciu mii qua 1é

X -1852.832 Y 566.05640 Z 0.0000

new panel 'Tao Panel
new PNODE at

$*Orientation Y is u and X is n

X -1601.878 Y 384.17120 Z 0.0000

'Dinh nghia huong'
new PNODE at

new ploo ‘Tao bien dang Panel'
X -1274.959 Y 198.64330 Z 0.0000

Sjustification dtop
new PNODE at

'Xac dinh vi tri dat Panel'
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hei 12 '‘Chieu day Panel'

new pave at PNODE1
new pave at PNODE2
new pave at PNODE3
new pave at PNODE4
new pave at PNODES
new pave at PNODEG
new pave at PNODE7

new pave at PNODES8
new pave at PNODE9 Hinh 7. Thiét bi loc lip dat thuc t.

new pave at PNODE10 a2

&

new pave at PNODE11
new pave at PNODE12
new pave at PNODE13

'Tao Panel vertex'

3.4. M6 phong trang tri dong luc

Ciing Wi quy trinh thét lap twong tr trong
cac modul B trg thiét ké khac @a PDMS ta
tiép tuc hoan thin céng véc thiét ké thi cong
phan ke théng dong lec va B tri trang thét bi

cho toan tau. Hinh 8. Thiét bi loc dugc md plbng king macro 8
] . dung ngbn ng PML
Viéc xay drng macradé mé ptong cho cac

trang thét bi trén taudwoc thec hién theo Mot doan macrodién hinh khi mo phng

cataloge & lieu coa nha sn xudt cung dép thang 1&n xang khu wc bwong may:

bing cac hinh kéi soild don gian nhrng \an define function !'cauthang(!n is STRING,
dam biao chinh xac cac kich tigc phu bi. 'his REAL)
lwidth = 350

Irungs ='h /230
Inumber = rungs.int()
Ipitch = 'h / Inumber
new equip /$!n

new box xlen 60 ylen 100 zlen $'h
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by u($th / 2) w($!width / 2)

new box copy prev

by e $!width

do !count from 1 to (Inumber - 1)
new cyl hei ($!width - 60) dia 30
oriplise

at u($!pitch * $!count)

enddo

end

Hinh 9. Thang b

Hinh 10. Hé théng lam mat Bng nroc bién

3. KET LUAN

3.1. Két qua thu dwoc khi ap dung phwong
phéap s hoa trong thiét ké thi cong

Ap dung phrong phép é hoa trong tHit ké
két cAu tau tr giai doan thiét ké ky thuat gitp

cho nha may tinh toan chinh xéagc khji

luong két ciu tau (ndt budc tinh quan trong
trong thét ké tau thiy), tinh toAnduoc khi
lwong VAt te nguyén Wt lidu, khdi lwong cong
viéc thi cong, gidp tén khai va qgan ly hi¢u
qua tién do thi cébng gilp gim dang K thoi
gian thi cong.

Viéc trién khai thi cong bng phrong phap
truyén thdng gip nhiéu han cké do $ luong chi
tiét qua bn, crbng chit dan xen in nhau, A
thong ky héu phic tap & gay nhim lan va
thiéu sét cho cong tac éhg K, quin ly va
kiém soat trong qua trinh thi céng, kkiéam
bao chit lugng va tén do ban giao tau, rit la
khi thi cong cac tau Bn v6i trong &i ngay
cang bn c6 $ luong chi tét 1&ndén hang tim
triéu.

Tir d6 nhu &u thre € & cn thiét phai c6
mot pheong phép thit ké thi cong ndi dé khic
phuc nhiing khuyét diém trén vadua ra hréng
di méi cho nganh cong ngép dong tau géc
gia nhim theo kp woi phuong phéap thi céng
hién dai cia cac mdc tién tén.

Phin mém mé ptong va thét ké thi cong

3D chuyén nganh - Plant Design Management

Systems (PDMS) la & sy chon lya hiru hiéu
cho viéc tham é héa nliing sin phim cia tau
thay néi riéng va mi Iinh wec cbng nghip néi
chung.

Coéng vic md pling $ hoéa Kt ciu than
tau va I théng dong uc 4p ding ai thé trén
tau hang 6800 DWT dmg PDMS duogc thec
hién ciing khéng Bm ngoai nac dich tiép can
cobng nglk thiét ké thi cong tién #n nhit cua

thé gioi.
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Hinh 11. Hé théng két cAu vadong lec khu wrc bubng may

3.2. Kha niang ing dung va hréng phat trién

Mass Properties

Results Im

Representation levelldefault

CofG abDutl/*

Haz= Properties

Gross Totals:
Surface area
Volumne
Has==

Het Totals:
Surface area
Volune
Hass=

¥

a0.
.5124M3
4nz2z.

Centre of Grawvity wrt /%
X 34295.00

¥ n.a2
Z 4421 .05

79,
0.
3451

Centre of Gravity wrt /%
K 34295.10

0.95

Z GE048.5%

B675H?
1799kg

3465H*
4397M¢
£399kg

¥ Append to list

Applv|

Dismiss'

Hinh 12. Tinh toan thng ké kidi luong — tong tam Kt ciu thép
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Hinh 13. Xuét ban v& chi tiét két ciu thép

tinh chon két ciu

———

phan chia
téng doan

Y

mé phéng 3D

béng pdms

»| chudn bj vat tw

Xuat dir li&u
khdi lvong

-

|58 hoa cac
dir liéu cOng nghé

p=[XUAL ban v& chi tiég

xuét dir liéu dxf
sap xép thao dd

giam sat qua trinh thi céng

[

gia c6ng chi tiét

Y

» |3p rap phan doan

giam sat qua trinh thi céng

i

| l&p rap tdng doan

giam sat qua trinh thi céng

i

p| I&p rép toan bd

Hinh 14. Ung ding  héa Kt ciu tau trong tht ké & thi cong
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bay la tng ding théét ké thi céng theo
huéng $ hoa khai trén thanh congah dau tién
tai Viét Nam. Thrc hién thanh coéng ¥ trién
khai © héa trong thit ké thi cong tau hang
6800 DWT nd ra mdt kha nang ang dung rt
cao cho céng ngép tau thy nudc nha.

San pHim mé phing $ hoéa 3D nay gilp
nang cao fiu qua cdng tacdéng ndi tai nha

biét, lac cn thiét chi viéc liy ra sr dung. Do
d6 thoi gian 1ény bao tri tAuduogc rat ngin
dang .

Thiét ké thi céng tau thy cé trong i 16n
theo hrong $ hoa $ tao tién dé co sv cho vic
ung dung va khai thac céng n§i8D ti cac
nha maydéng tau Vet Nam, no ra diéu kién

thuan loi @& nganh céng nghp tau thiy phéat

may. Ngoai ra, cong &t quan ly thiét bi, bio trién wuot bac trong trong lai.
tri va gra chira sau nay khi tada dugc dua vao
khai thac @ng Hét sic & dang than tién, hoi

tat ca cac chi tét dd dwoc ma hoa g thé, riéng

SHIP ASSEMBLY DESIGN BY 3D MODELING

Doan Minh Thien®, Tran Nguyen Nguyen Kho{", Le Dinh Tuan®,
Vo Trong Cang®, Dinh Quang Chund?®
(1) University of Technology, VNU-HCM

(2) PetroVietnam Transportation Coporation

ABSTRACT: Since Vietnam began to open up to the outsidedworthe 1990s, its national
shipbuilding industry has witnessed great develogm&o far it has assumed a share of the
international shipbuilding market. To build shigs foreign custumers is obviously more complicated
than for dosmetic shipowners. Nowadays, the competanology has been advancing greatly. So, to
compete with foreign designs, we have also dewsscategy to develop its techniques and technology
by acquiring the latest software from advanced Ishilding countries like United States, Europe,
Korea, Japan, China, ... Among the special modertwaoés — Plant Design Management Systems
(PDMS) is a new trend in the shipbuilding industndeed, the naval architects and marine engineers
can design, modify, manage hull construction antfitting their database on the 3D object with its ...
and their drawing travelled directly to CNC machsnd\ll in all, we have little time to catch thiswme
techniques of the global. This is both a challelagel an opportunity to the national shipbuilding
industry.

Keywords: Plant Design Management Systems (PDMS), TribonpaNaoutfitting, hull
construction
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TAI LI EU THAM KH AO

TCVN 6259,Quy plum phan ép va
d6ng tau bén o thép - Pln 2A Két
cau than tau va trang tht thiét bi
(2003).

Trdn Cong Ngh Két ciu than tay
NXB Pai hoc Quic gia TP. kb Chi
Minh (2003).

bing kiém Viét Nam, Huéng din
giam sat#éng nwi tau bien, Phin NB-
04 Huéng din kiém tra hgn treong
phan than tau.

bing kiém Viét Nam, Huéng din
giam sat#éng nwi tau bién, PHin NB-
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— Version 11.6.

(6]

[7]
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9]

AVEVA, Structure and Design Using
VANTAGE PDMS- Version 11.6.

AVEVA,

Design Using VANTAGE PDMS
Version 11.6.

Pipework - Equipment

SSTC, Ban é thiét ké kj thuit tau
hang 6800DWT Vién KH&CN tau
thay VN (2005).

Lé Pinh Tuan, Tin Nguyén Nguyén
Khéi, Binh Quang ChungThiét ké thi
cbng tau hang 6800 DWT theadng
so h6ég Hoi Nghi KH&CN-10,
Truong PH Bach Khoa -DbHQG
HCM (2007).

[10]Poan Minh Thén, va cac éng sr.

Bé&o caodéng hyp dé tai NCKH dip oo
so, Thiét ké thi cong Kt cau tau thiy
theo hréng 9 héa (T-KTGT-2008-
24), Twong PH Bach Khoa -DHQG
HCM (2010).

Trang 64



