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Tém tit

Trong dong tau hién nay, viéc dp dung cac cong
cu, phan mém hé tro trién khai thi cong déng méi
dang ngay cang tré thanh mét yéu cau tat yéu doi
Véi tdt cd co s dong tau. Trong d6 vin dé béc
tach chi tiét két cdu aé phuc vu cho cac mé dun
hodic phan mém sdp xép ton toi wu va xudt file cdt
ha liéu cho may cdt tw dong thuc hién cdt chi tiét
la mét van dé mang y nghia lom. N6 giip co so
dong tau ting nang sudt lao dong, qudn Iy vt tw
va dong tau mot cach hiéu qua, dac biét la giam
Vit tw thira trong déng tau. Thuee té cho thdy nhiéu
file cdt ha liéu xudt ra tir cdc phan mém chuyén
dung lai chua phii hop véi tt ca dong mdy cdt
CNC hodc viéc ap dung dong tau hang loat, dong
cung mot chung logi tau tai nhiéu co sé khac
nhau thi viéc tach riéng cdc chi tiét dé phuc vu
sdp xép lai file cdt la mot yéu cau bdt bugc. Hién
nay, van dé nay chi dwoc thwc hién mot cach thu
cong boi cac ky sw dong tau. Do do, bai bao nay
s€ trinh bay thudt toan va cong cu giup tach cac
chi tiét két cdu tir cdc file cat cé san thanh cdc chi
tiét doc lap déphuc vu cho viéc scfp xé}) lai file cdt
ddp ting yéu cau ciia co s¢ dong tau.

T khéa: Chi tiét két cau, file cdt ha liéu, thudt
todan, chuong trinh.

Abstract

Temporarily, applying tools and specified software
to support new ship construction is increasingly
becoming an indispensable requirement for all
shipbuilding  facilities. In  particular, the
separating structural parts to supply the modules
or software for creating and exporting nesting
files for the automatic cutting machines is an
issue of great significance. This issue helps
shipbuilding facilities increase labor productivity,
manage materials, and build ships effectively,

especially  reducing  excess  materials in

shipbuilding. Reality shows that many raw
material cutting files exported from specialized
software are unsuitable for all types of CNC
cutting machines or the application of mass
shipbuilding or building the same kind of ship at
different facilities. Separating the structural parts
separately to serve the purpose of rearranging the
nesting files is a mandatory requirement.
Nowadays, this problem is only done manually by
shipbuilding engineers. Therefore, this article will
present an algorithm and tool to help separate
structural parts from existing cutting files into
independent parts to serve the rearrangement of
raw material cutting files to meet the requirements
of the shipbuilding facilities.

Keywords: Structural parts, nesting files,
alorithm, program.

1. Téng quan

Linh vyc dong tau trén thé gidi néi chung va hau
hét & cac co so dong tau cua Viét Nam ndi riéng da
va dang sir dung cac phan mém chuyén dung trong
viée trién khai thi cong dong mdi, sira chira tau thuy.
Mot sb phﬁn mém 16n, chu yéu duogc ap dung tai Viét
Nam nhu Aveva Marine, Tribon, Nupas Cadmatic,
Shipconstructor,... Cac phan mém duoc sir dung
rong rdi trong cic co s¢ dong tau, cac cong ty thiét
ké cong nghé da dem lai hiu qua to 16n nhu tiét
kiém thoi gian dong tau, ting ning suét lao dong,
nang cao chit lwong san pham, 4p dung dugc co khi
hod, tyr dong hod, thiét bi va mat bang cta nha may,
giam lang phi vat liéu trong dong tau.

Trong d6, viéc tao cac file cit ha liéu ty dong tur
c4c mé dun cia cac phin mém trién khai cong nghé
c6 vai tro va y nghia cho ca chu tau va nha may dong
tau [1]. Cu thé, viéc sép xép chi tiét két cdu vao cac
file cat vai ti 1¢ dién day tam ton 16n (1én dén 95%)
gitip giam tdi da vat tu thira do qua trinh dong tau tao
ra, tir d6 co thé giam gia thanh dong tau, giam tiéu
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hao vt tu phuy,... Bén canh d6, céc file cét ha liéu s&
gitip tan dung trang thiét bi hién dai trong nganh
doéng tau nhu cac may cit hoi tu dong dang CNC
hoic DNC gitp ting niang suat déng tau I1én nhiéu
1an so v&i viée cat hoi thi cong [2]. Cac méy cat hoi
tu dong ngoai toc do cat nhanh thi chét lugng vét cat
cling cao hon dang ké so véi cit thu cong do viéc
diéu khién moé cit dwoc thuc hién ty dong, khoang
cach cat va tde do cit duoc 6n dinh va duy tri.

Cac md dun thuc hién viéc sap xép chi tiét két
cAu thanh file cit ha liéu nhu mé dun Aveva Plate
Nesting ciia phan mém Aveva Marine, mo dun
Factory Automation ciia phan mém Tribon, mé dun
Nupas-Cadmatic Nesting - Autonest ciia phan mém
Nupas Cadmatic va md dun Auto Nest ctia phan
mém Shipconstructor. Cac mé dun nay sau khi thuc
hién viéc sép xép chi tiét két ciu vao cac to ton duoc
dinh dang sin s& xuit sang cac file cit dudi dang tép
tin *.tape hodc *.nc dé 4p dung cho cc ngdn ngit cia
may ciat CNC phd bién nhu ESSI, ESAB, EIA,
ISO,...[2] Tuy nhién, mot sé dinh dang ctia cac phan
mém tao file cat ha liéu lai khong pht hop véi dinh
dang dir liéu dau vao ctua may cit CNC dang c6 cua
co s¢ dong tau. Mat khac, ti 16 dién dﬁy cua cac file
cit ha liéu do cac md dun ké trén tao ra ddi khi 1a
nho, khé dép tmg yéu ciu ngay cang cao cua chu tau
vé ti 16 phan tram luong ton thira trong qué trinh gia
cong ché tao than tau (dao dong tir 3-10%). Thém
vao d6, cac phan mém sip xép ton va xudt tép file
cit dang *.nc doc lap can dir liéu du vao 1a tép tin
duogc dinh dang *.dwg hodc *.dxf c¢6 chira cac chi tiét
két cau nam rdi rac nhau (chi tiét c6 duong cit kin va
c6 thé chira cac chir hién thi, vi tri va tén chi tiét
trong no) [1].

M6 dun hoac phén mém doc lap véi chirc nang tu

dong sap xép chi tiét két cAu vao tAm ton hay thuat
toan ty dong sip xép chi tiét thanh file cat duoc
nghién ctru va gidi thiéu ciing nhu dwa vao ap dung
rat nhiéu [1]. Tuy nhién, van dé tach chi tiét két cau
tir file cit ha liéu c6 san hodc tir file tong hop chi tiét
thanh cac chi tiét két cdu doc 1ap thi chua mot ca
nhan hay t6 chirc nao thyc hién.

Xuat phat tir nhu cau thyc té va cic vudng méc tir
céc co so dong tau trong viée két ndi gitra cic phan
mém trién khai cong nghé véi cac may cit CNC
dang c6 hodc ding mot phin mém sap xép chi tiét
két chu tu dong ddc 1ap thi van dé tach roi cac chi
tiét két céu tir file cit ha lidu c6 sin dang 1a nhu cau
thiét thue. Khi tach roi duoc cac chi tiét két cau, viée
trién khai cong nghé va thi cong tai mot co s¢ dong
tau s& duoc thuc hién 1ién mach, hodc khi sép xép lai
chi tiét vao file cat s& gitip tang ti 16 xép dy tAm ton.
Diéu nay c¢6 ¥ nghia to 16n ddi véi co s¢ dong tau va
chu tau gitp cho viéc trién khai déng mdi tau thuy
dugc lién tuc, nhanh chéng, ting chat luong, tiét
kiém vét tu, tan dung tdi da duogc cac may cat CNC
cua nha may.

2. Tach roi cac chi tiét két ciu tir file cit ha
liéu c6 san

2.1. Céu tgo ciia file cdt ha ligu xudt ra tiv cdc
phan mém cong nghé

File cat ha liéu xuit ra tir cac phﬁn mém trién
khai cong nghé 1a ban vé& sap xép cac chi tiét két cau
dang tdm cung v6i thong tin nhu tén chi tiét, hudng
1ap réap, vi tri 1ip ghép, vat liéu,... vao ciing mot tim
ton voi kich thuéc chudn (6x1,5m; 6x2,0m;
12x1,5m; 12x2,0m;...) va dugce cung cap cho timg
du an dong tau [2]. Hinh 1 minh hoa mét file cit ha
liéu do mb dun Automated Plate Nesting thudc phan
mém Aveva Marine xuét ra.

]
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Hinh 1. File cit ha ligu chi tiét két cdu than tau
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Quan sat cac chi tiét két cdu trong Hinh 1, ta c6
thé thay mot sO dac tinh cua file cdt nay nhu sau:

- Tét ca chi tiét déu c6 duong bao kin;

- Céc chi tiét cit khong giao nhau;

- Mot sb chi tiét co chira 16 khoét (chi tiét co
nhiéu dudng bao kin);

- Mot s6 chi tiét nim trong cac 16 khoét ctia chi
tiét khac (chi tiét nam trong chi tiet khac);

- Trong 1 ving kin cta chi tiét c6 nhiéu dir liéu

phu dé nhén dang chi tiét.
&2

! U3-SDD-A3097S

+25

U3-SDD-A3097P

2

Hinh 2. Chi tiét két céu thén tiu

+25

2.2. Yéu cdu vé tich riéng cdc chi tiét két ciu
tir file cdt ha li¢u c6 sin

Dua vao nhitng dac diém cua chi tiét két ciu than
tau nam trong file cat ha liéu nhu da trinh bay ¢ trén,
viée tach cac chi tiét két cdu thanh cac file riéng 1é
can dam bao mot s6 yéu ciu sau:

- Tach dugc toan bo chi tiét trong file cit ra thanh
cac chi tiét doc lap;

- Tach dugc cac chi tiét nim trong 15 khoét cua
céc chi tiét khac;

- Tach dugc ca cac thong tin cta chi tiét va gén
vao chi tiét sau cit (bao gom tén chi tiét, duong vét
két cdu gén 1én tim, cac chit (Text) huéng dan vi tri
l'flp rap, vat liéu,...);

- Lay tén chi tiét trong tdm ban dau dat tén cho
file chira chi tiét sau khi tach riéng.

3. X4y dung thuit toan tach chi tiét két ciu
3.1. Xdy dung thudt todn

Duya vio yéu cau ciia bai toan tach riéng chi tiét
két cu than tau tir file ha liéu 6 sin, so dd qua trinh
doc dir lidu dau vao va tién hanh tach riéng chi tiét
nhu thé hién trong Hinh 3.

3.2. Xdy dung cong cu tich chi tiét két ciu

Mot s6 tinh ning ctia cong cu tach chi tiét két cau
nhu sau:

+ Diu vao la duong dan vao 1 thu myc me, phan
mém phai duyét toan bd thu muc con, cac files co
phan mo rong 1a “.dwg” va “.dxf’;

+ Tu dong loai bo dugc chi tiét ndm ngoai khé
ton (tw nhan chi tiét co dién tich 16n nhat lam thong
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Diu vio 1a tén thu myc cn tach chi tiét |

Duyét toan bg file co
dudi mo rong 1a *.dwg
hoac *.dxf
|
| M file |

L
| Xodchitiétthra |
|
Lam kin céc chi tiét
¢6 khe ho nho
|

Duyét cac chi tiét kin
trong ban vé
Dénh dau céc chi tiét
kin, xem chi tiet ndy
nam trong bao nhiéu
chi tiét kin khac
Xuét cac chi tiét thanh
file riéng

Dung

Bio cao két qua

Hinh 3. So do thudt todn tich chi tiét

s6 kich thude khé ton);

+ Ty dong nhan dang cac chi tiét, 15 khoét, chi
tiét nam trong 16 khoét;

+ XuAt toan bod céc chi tiét co trong khd ton, bao
gdm ca cac thong tin trén chi tiét;

+ Tu dong ndi cac chi tiét c6 khe hé nho (sai s6
khe ho nhép bang tay do nguoi ding dinh nghia);

+ Ty dong dat tén cac chi tiét (véi céc chi tiét chi
¢6 1 Text bén trong thi lay luon Text dé dit tén cho chi
tiét, v6i chi tiét c6 nhiéu Text thi wu tién chir trong
Text theo tién td nguoi ding dinh nghia, dbi voi cac
chi tiét c6 cung tén thi thém hau t6 « 17« 27« 37, .
vao cudi tén);

+ Léap bao cdo toan bo cac chi tiét da xuat, kiém
tra xem c6 13i khong;

+ Xuét cac tén chi tiét va dién tich sang tép tin
Microsoft Excel dé kiém tra, tinh toan khi lugng.

Dir liéu dau vao va két qua dau ra cua bai toan
tach chi tiét 1a cac tép tin dang *.dwg hodc *.dxf -
mot dang tép tin mo rong cua phi?m mém AutoCAD.
AutoCAD 1a mot dang phan mém thiét ké c6 su trg
gitip bang may tinh (CAD) dé v& ban v& ky thuat
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Khé ton

Hinh 4. Dém s6 lin chi tiét nam trong chi tiét khdc

File

File U1-FRS-A1122P.dxf U1-YB00-A13348.dxf

1.1 - ! Kh tén
File U1-FR5-A1123P.dxf

Hinh 6. Tach chi tiét sé 1é nhé

bang Vécto 2D hay bé mit 3D, dugc phét trién boi
tap doan Autodesk. AutoDesk cung cap cho nguoi
dung cac phan mé rong dé kiém soat AutoCad tir cac
ngén ngir 1ap trinh. Nhitng phin mé rong nay dugc
g0i 1a Object ARX. Pay la mot phuong phap tiép can
véi CAD mot cach chuyén nghiép nhét, tuy nhién n6
lai qua phuc tap [3]. Nguoi ding phd thong va céac
du 4n nho thudng st dung mot sb ngdn ngit 1ap trinh
dé tao cac mo dun hodc cong cu gitp khai thac va
diéu khién AutoCAD mot cach hiéu qua va triét dé
nhu: AutoLisp, Python, VBScript, Rhino C/C++
Software Development Kit, Grasshopper, C#, C+,...
V6i muc dich nhanh chéng tao dugc cong cu, quy
mé ctia phan mém khong 16n va khong can ma hoa
dé thuong mai hod, nhém tac gia lya chon ngdn ngit
lap trinh VBScript. Pay 1a ngdn ngit lap trinh rét
thong dung, phd bién do Microsoft phat trién va dé
sir dung ciing nhu két ndi tét véi cac phan mém quan
1y dir liéu nhu Microsoft Excel, Microsoft Access va
phan mém d6 hoa nhu Rhinoceros.

3.3. Vi du tich riéng cdc chi tiét két ciu tir file
ha li¢u c6 sin

Trong phan nay sé& trinh bay vi du 4p dung so do
thuat toan tach chi tiét cho mot to ton chtra ndm chi
tiét két cAu trong d6 c6 chi tiét ndm trong 16 khoét
cua chi tiét khac. Trinh tu viéc tich chi tiét két ciu
thanh file doc 1ap nhu sau:

Buéec 1, tién hanh dém sd 1an céac chi tiét kin nam
trong bao nhiéu l1an chi tiét kin khac. Nhu thé hién
trong Hinh 4, c6 ba dudng bao kin nim trong mot
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3
' File B1297S.dxf
3
File
1 U4-FRA4-F44508.dxf

1
‘ Khé ton

Hinh 5. Tach chi tiét 56 16 I6n

File U1-Y800-A1334S.dxf
3

File U4-FRA4-F4450S.dxf File UI-FR5-A1122P.dxf

3 L
File B1297S.dxf File U1-FR5-A1123P.dxf

Hinh 7. Két qud sau khi tich riéng cic chi tiét

duong bao kin 1a duong bao cua tO ton, c6 mdt
duong bao nam trong hai duong bao kin va c6 hai
duong bao kin nam trong ba dudng bao kin khéc.

Buéc 2, tién hanh tich cac chi tiét c6 s6 1an ndm
trong dudng bao kin nhiéu nhat va 1a sb 1é. Trong vi
du nay, hai chi tiét c6 ba lan nam trong cac dudng
bao kin khéac duoc tach ra diu tién (cac chi tiét duoc
dat tén: “B1297S” va “U4-FR44-F4450S”) (xem
Hinh 5).

Budre 3, tién hanh tach céc chi tiét ¢6 s6 1dn ndm
trong dudng bao kin 1a sé nhé va ciing 13 s6 1é. Hinh
6 thé hién tach ba chi tiét voi s6 lan nam trong chi
tiét khac 1a mot 1an. Trong cac chi tiét nay co chi tiét
chtra 15 khoét & bén trong (16 khoét co sé lan nam
trong chi tiét khac 1a hai nén duoc tach cung chi tiét
v6i s6 1an nam trong chi tiét khac 1a 1 bao ngoai
tuong tmg). Céc chi tiét dugc tach ra tai budc nay co
ttn  lan  luot  la: “U1-FR5-A1122P”,
“U1-FR5-A1123P” va “Ul1-Y800-A1334S”.

Hinh 7 thé hién két qua tach riéng cac chi tiét tir
tép tin ha liéu ban dau. Mdi chi tiét s& dugc luu
thanh 1 tép tin riéng véi dinh dang *.dxf. Tén cua
c4c tép tin chinh 1a tén cac chi tiét duoc tach ra.

3.4. Két qua chwong trinh tich riéng cdc chi
tiét két ciu tir file cdt ha ligu cé sin

Véi viéc st dung ngdn ngir 1ap trinh VBScript ap
dung cho phin mém db hoa Rhinoceros, viéc tach
chi tiét két cau tir file ha liéu ban dau thanh cac tép
tin doc 1ap da dugc thuc hién. Hinh 8 va 9 thé hién
giao dién cua phin mém Rhinoceros di nhing doan
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Hinh 8. Giao di¢n phin mém Rhinoceros khi mé

code 1ap trinh sin dé mé& thu muc chua cac tép tin la

Name

@ U3-FR30-A3140P

U3-FR30-A31405
Name & U3-FR30-A3192P
U3-PLOG-01P U3-FR30-A31935
U3-PLOS-0IP > U3-Y2200-A3163P
U3-PLOB-02P & U3-Y2200-A31635

U3-PLOB-03P US:YZ20:A164

5 U3-PLOG-04P U3-Y2200-A31645
-Z16

U3-PL10-01P U U3-21650-A%2000

& U3-21650-A3201P
@ U3-21650-A32025
U3-Z1650-A32035P
U3-Z1650-A32045

Hinh 10. Tip hop cdc tép tin dau vio (phia bén trdi)

Hinh 11. Tép tin cit dau vao “U3-PL06-01P.dxf”

va ddu ra (phia bén phai)

Name U3-MA-A3100P

U3-MA-A3100P
U3-MA-A31005
&H U3-MA-A3101P
U3-MA-A31015
& U3-MA-A3102P
U3-MA-A31025
U3-MA-A3103P
U3-MA-A31035
U3-MA-A3105P
&0 U3-MA-A31055
U3-MA-A3106P
1&H U3-MA-A31065
U3-¥550-A3148P
[&H U3-Y550-A31485
U3-¥550-A3153P

U3-MA-A3100S

U3-MA-A3101P U3-MA-A3101S

U3-MA-A3102S

U3-MA-A3102P

Hinh 12. Cic tép tin chi tiét sau khi tich tiv tép tin
déu vao “U3-PL06-01P.dxf”

file ha liéu dau vao va xuit két qua déu ra 1a cac chi
tiét riéng biét dugc luu thanh cac tép tin dinh dang
*.dxf doc lap.

Hinh 11 thé hién mot file cét ha liéu cua tau thuc
té v6i cac chi tiét dugce sip xép nam trong kho ton
tiéu chuan. Hinh 12 thé hién két qua sau khi dung
cong cu do nhom tac gia xay dung. Theo do, toan bo

Hinh 9. Giao di¢n phdn mém Rhinoceros sau khi di

chi tiét trong khd t6n ciia Hinh 11 da dugc tach riéng
thanh tirng chi tiét doc 1ap va dugc luu vao thanh cac
tép tin riéng véi tén cua tép tin chinh 1a tén chi tiét c6
trong file ct ban dau.

4. Két luan

Bai bao di thyc hién duge muc tiéu dé ra, mot s6
két ludn c6 thé dwoc rat ra nhu sau:

Van d¢ nghién ciru trong bai bio mang tinh doc
d4o va thiét thuc do né giai quyét duoc van dé ma
thuc té dong tau dang gip phai;

Khi 4p dung cong cu tach chi tiét két cau thanh
cac file chira chi tiét doc 1ap, ning suat dong tau
dugc cai thién dang ké, vi du dé tach thu cong
1.000 chi tiét boi mot ngudi co thé can 1 ngay
nhung chi cin 1 phut khi 4p dung doan code lap
trinh sin do nhom tac gia dé xuét;

Nghién ctru trong bai bao sé khéc phuc duoc viéc
khong dong bo gitta dau ra clia cac phan mém trién
khai cong nghé voi cac may cit hoi ty dong. Didu
nay gitip nha may déng tau tan dung tdi da trang
thiét bi may moc cho viée gia cong chi tiét.
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