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Tom tat
Viéc str dung va &p dung céc hé théng tw déng két hop véi cac chuong trinh phén tich ky
thuat vao trong qua trinh thiét ké la mét trong nhiing céch nham rat ngén thoi gian thiét ké,
tiét kiém chi phi san xuét va nang cao chat luong sdn phédm tao ra. Trong dé, céc phuong
phép sb cho phép ching ta: danh gia toan bo dé bén két céu ctua san phdm; xéac dinh céc
thanh phan cua két cau lam gidm dé an toan hoat déng cla sén pham; thuc hién nhiing thay
dbi can thiét dé dat duoc két cdu véi dé bén theo yéu céu ciing nhw la tbi wu hoa két cau
ctia sdn pham. Trong bai viét nay, téc gid da thuc hién mét nghién ctru vé trang thai g suét
- bién dang cla két céu than tau cé vé thép (project 70133) bang viéc st¥ dung Solidworks
Simulation.
Ttr khéa: Tau ca, do bén cua két cdu than tau, trang thai trng suét-bién dang, phéan tich ky thuét,
mé hinh 3D.
Abstract

One of the ways to reduce the design time, economize to produce and improve the quality
of the product is the utilization and application automated systems and engineering analysis.
In which, numerical methods allow us to: assess the structural strength of the product;
determine which structural elements of structure will reduce the operational reliability of the
product; make the necessary changes to achieve the structure with the required strength as
well as the structural optimization of the product. In this study, by using Solidworks
Simulation, a study of stress-deformation state of the hull structure of fishing vessel (project
70133) was carried out.

Keywords: Fishing vessel, strength of hull structures, stress-deformation state, engineering
analysis, 3D models.
1. Dat van dé

Trong qua trinh thiét ké san pham k¥ thuat thi cac thanh phan két cu ctia san phdm phai dwoc
kiém dinh théng qua giai doan phan tich k¥ thuat nham dam bao vé do bén, tinh cong nghé va céac tinh
chat khac dwdi su tac dong clia co' va nhiét dwa theo cac tiéu chudn lién quan dén chi sb chat lwong san
phdm. Phan tich k§ thuat dwoc thuc hién bang cach st dung cac chwong trinh thudc hé théng CAE
(Computer-Aided engineering) két hop véi cac (ring dung chuén bi di liéu va tinh toan cac phwong an
nham tao diéu kién cho s Iwa chon toi wu nhét vé hiéu qua cla két cu san pham [1].

Solidworks Simulation 1&a mét hé théng phan tich thiét ké ky thuat day da, cung cdp mot giai
phép toan dién cho cac kiéu phan tich vé (rng suét - bién dang. Solidworks simulation rat ngan thei
gian tao ra san pham va cong sirc trong viéc tim kiém gidi phap t6i wu. Trong k¥ thuat dong tau,
Solidworks Simulation cho phép thuwc hién phan tich d6 bén ngang, xac dinh trang thai (rng suat -
bién dang va gidi quyét bai toan t6i wu héa vé dd bén cla két cu than tau. Dwa trén nhirng tiéu
chuén theo ng suét cho phép chung ta cé thé tranh dwoc nhivng pha hly do (ng suét Ién ciing
nhw tiét kiém dwoc nguyén liéu tai nhirng vi tri cé &ng suét nho.

Bd&i vay, trong bai viét nay Solidworks simulation dwoc d& xuat st dung cho viéc xac dinh
trang thai (’ng suét - bién dang cla két cAu than tau ca (project 70133) tai khu vwc khoang hang.

2. Thiét 1ap mé hinh

Tau c6 hé théng ngang véi khodng swdn la 540mm. Swon thuwdng va xa ngang boong thuwéong
duoc lam tlr thép md. Ham hang clia tau dwoc chia lam 3 khoang theo chiéu réng véi 2 vach doc. Cac
vach doc va vach ngang dwoc gia cudng bdi cac nep dirng. Khoang hang cé chiéu dai | =5,94m . Vat
liéu déng tau la thép clp A co gia tri gi¢i han chay déo Ren=235MPa.

M6 hinh 3D cua tau dwoc xay dwng dwa vao ban vé két ciu va ban vé b tri chung cda tau
céa vo thép 70133 va dwoc tham sé héa cac kich thuwéc nhdm phuc vu cho bai toan tdi wu hoa sau
nay [2].
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Hinh 2. Mé hinh 3D thén tau tai khu vc hdm hang

3. Tinh toan va két qua nghién ctru

Solidworks Simulation cung cap kha nang danh gia dd bén cta két cu dwa trén nhirng tiéu
chi v& do bén déi vai vat liéu déo (kim loai chiu udn). Gia tri (rng suét cta két cAu dwoc tinh theo
tiéu chuan Von Mises (&ng suat Von Mises). Theo dd, vat liéu sé bi pha hay tai vi tri ma & doé (ng
suéat Von Mises vt quéa gi¢i han chay (rng suét cho phép) [3]. Trong bai nghién ctru nay, (rng suét
cho phép dwoc str dung la gia tri gi¢i han chay déo cla vat liéu dong tau (Ren=235MPa).

Tai trong: Tai trong tac dung lén day tau va man tau dwoc xac dinh theo Muc 1.3.2.1 thuéc
dang kiém RS (Russian maritime register of shipping) [4].

Theo muc 3.7.3.2 thudc déng kiém RS [4], tai trong tac dung 1én boong tau ca dwoc xac dinh
theo cbéng thic (1).

G m

n n

38 5 11275-12,56kPa

48,3 48,3
G - khéi lwong ctia céc thiét bi trén boong (can cau, toi, day, lwdi...), T;

m - khéi lwvgng hang héa trén boong sau 1 1an kéo lwéi, T;
P =d-h=10,250-11=11,275kPa - ap suat nwdc bién tac dung lén boong trong
trwdng hop bdo gié (h - chidu cao thanh tau, m).

1)
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Hinh 3. So’ d6 tai trong téc dung Ién vé tau
Diéu kién bién: Két cAu cta than tau duoc tao ra bai lién két chat ché gitra vo tau va hé théng
khung dam nhadm dam béo dd bén, tinh én dinh va dd an toan cla than tau dwéi tac dung cla ngoai
lwc [5]. M6 hinh than tau trong bai nghién ciru nay dwoc tinh toan véi so dd dam: chiéu dai chi cé
mot ntra man trai, dwoc gan lién két ddi xirng tai mat phang déi xirng ctia boong tau va lién két ngam
tai méat phéng ddi xirng thuéc vi tri sbng chinh day cda tau.

Hinh 4. So’ d6 diéu kién bién cua than tau
Lwéi: Chia lwdi 1a bwéc quan trong trong viéc phan tich dd bén két cdu. Thoi gian tinh toan
va do chinh xac ctia nghién ctru phu thudc vao kich thwéc va cac tuy chon cua viéc chia lwéi. Trong
bai nghién ctru nay lwdi dwoc chia dwa trén d6 cong (curvature - based mesh). LuGi va cac thong
s6 clia lwéi dwoc thé hién trén Hinh 5.

Mesh Details

Study name

Static 1 [0 ymonuaHuo-]

Mesh type

Solid Mesh

Mesher Used

Curvature-based mesh

Jacobian points

4 paints

tesh Control

Defined

Max Element Size

140.756 mm

Min Element Size

281512 mm

Mesh quality

High

Total nodes

G4EE38

Tatal elements

338820

Maximurm Aspect R atio

3377

Percentage of elements
with Aspect Ratio < 3

792

Percentage of elements
with Aspect Ratio > 10

383

# of distorted elements
[Jacobian)

0

Remesh failed parts with incompatible mesh

On

Time to complete meshihb:mnss)

00:10:18

Computer name

PC

Hinh 5. Lwéi va cdc théng sé cua Iwéi
Két qua nghién ctru:

Két qua nghién ctru trang thai tng suét - bién dang ctia than tau ca 70133 dwoc thé hién trén
cac Hinh 6, 7 va 8, theo do:

+ (Fng suét cwc dai cha than tau xuat hién tai vi tri lién két gitra swén va xa ngang clia boong
(FR27)va datgiati o, =196MPa (<Ren).

+ Gia tri chuyén vij cuc dai dat gia tri 1,592mm, xuét hién tai vi tri gitra hai suwon sb 21 va 22
thudc méat phang ddi xirng cla tau.
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Hinh 7. Bé thj phan bé rng suét theo dé cao

cda swon tau (FR. 27)
4. Két luan
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Hinh 8. Bé thj phan bé chuyén vi cda than

tau dwéi tac dung cua ngoai lwc

Thoéng qua két qua cua bai nghién ctru cho thay, dwéi tac dung cua cac tai trong dugc quy
dinh theo dang kiém thi dd bén cta két ciu than tau dwoc ddm bao véi hé sb an toan nhan duoc la

k=12.

T két qua nhan dwoc, da dwa ra mot dé xuét cho viéc giai quyét bai toan téi wu hoa vé d6
bén clia két cau than tau nham gidm khoi lwgng két cau than tau va chi phi déng tau. bé xuat nay

sé dwoc tac gia tap trung nghién ctu va bd sung trong thoi gian téi.

T nhrng hinh anh va s6 liéu clia bai nghién cru (rng suét, chuyén vi) da cho thay duoc
nhitng wu diém cla viéc ap dung Solidworks Simulation vao trong cac giai doan dau cla qua trinh

phan tich k§ thuat va thiét ké tau thay.
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