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Chuwong 1

Gi&i thiéu vé HyperMesh

Khéi dong HyperMesh

Tt Start Menu, chon All Programs>Altair HyperWorks>HyperMesh.
Hoac c6 thé tao bieu twong HyperMesh trén man hinh Desktop roi g
nhap kép chudt Ién biéu twong Hyperesh

Giao dién HyperMesh
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User profile

7= User Profiles

Customize user interface:

Application: | Hyperkd ezh j

" Default (Hupertdesh)

& RADIOSS [BukData -
" OphiStuct

£ Abagus |5tandard3D j
£ Actran

7 Anzys

O LzDyna |Ke_l,lwurd5|?'| j
£ badymo |Mad_l,lmu:l33 j
£ Mastran

™ Pamcrash [Pamerash2G2006 -
" Pemas

" CFD

v Alwaps show at start-up

Q. Cancel |

M

Qu

va lwu file trong HyperMesh

New.hm file —tao 1 file lam viéc m&i

Open .hm file — mé& 1 file c6 sén

Save .hm file — lwu file

v | |80 ()] |

Import — nhép mét file bén ngoai vao méi trwd'ng HyperMesh

E’ nhap 1 file HyperMesh
(@] nhap 1 file FE

nhap 1 file hinh hoc (iges, Step, ...)
nhap 1 file connector

Export — xuét file ra cac dinh dang file khac

Ba| | A

Load User Profile — m& ctra sd User Profile




Céac panel Iénh trong HyperMesh

Hau hét cac chirc ndng lam viéc trong HyperMesh(HM) dwoc tap trung tai
cac panel. Ving panel dwoc chia lam 7 trang, va trén mdi trang |a nhirng panel
cho phép st dung tit cd cac chirc ndng cta module HM. Hau hét tat ca céac
thdng tin lién quan dén viéc chia lwdi déi twong déu dwoc dwa vao tai ving
panel.

Panel Layout
Trong HM c6 3 loai layout
e Panel co’ ban

5 I —— i )35

translate -
reject

Al

global sywstem |

Ak

magritude = | | 57 .750

e Panel chira cac panel con bén trong

& to plane | nodes il to plane:
O towvector ﬂﬂlﬁl--m reject
O to surface
 toline
along wector:
| R 2 O 14

e Panle chira cac panel con va c6 thém cac cét tuy chon khac

" trim with nodes with plane with surfs self intersecting surfs trim

= frirn with lines surfs I4 surfs I4 | surfs | I4 | reject

& frirn with surfsfplane w | N1 MNE M surfs 14 |

 untrim v trir both

 offset

 extend

 shrink _

Cac cbng cu trong panel Iénh
Trong panel 1&énh c6 nhiéu nat nhan va tuy chon,

Switches - L~ khi click vao nat Switches, 1 clra s6 pop-up xuat hién, chon 1
trong nhiéu tdy chon

Toggles - L= chon 1 trong 2 tlly chon c6 sén

Reset - 14

hay bé Iwa chon

nodes

Lwa chon mé& rdng Khi nhan vao nat mau
vang, 1 clra sé lya chon mé roéng xuét hién, cung cap cac céng cu nang cao hé
tro cho viéc chon céac dbéi twong.




by win clowe on plane by georms
displayed retrieve by adjacent
all Save duplicate by block
rEnErEE by il by prath
by collector by assams

Cong cu chon hwéng va méat phang
e X,Y,ZAxis L2 — LMW

Current DirectioniPlane
_— . Hién thj truc, hay déi twong dwoc
Direction Switch chon dé xac dinh huéngimat

chon huwéng l
' Reset

o=t

o= > v [ x-8xiS i hl-i_
—twis | Huy bo Iwa chon

ha =l
NI, N2 N3
Base
Chon djém dé dat
mat phang

o NI, N2vaN3 L NI TN IS e 1« |

e Chon 2 node (N1 va N2) dé xac dinh chiéu tir N1 dén N2
(4]

./Nz

N1

e Chon 3 node (N1, N2 va N3) dé xac dinh mat phang di qua 3 diém,
chiéu dwong vuéng géc véi mét phang tuan theo qui tac ban tay phai




Céac ché dé hién thi

Thanh céng cu StandardViews va ViewControls

QA OGN QR AL @ 02
|&] Previous View (B) Tré& lai hwéng nhin truée

@] Fit View (F) " Hign thi chi tiét day man hinh

‘2] Plot, Refresh (P) Refresh man hinh dé hoa

x| X-Y Plane (Top View) ~ Huw&ng nhin phia trén

¥ X-Y Plane (Bottom View)  Hirérng nhin phia dudi

| (2] XZ Plane (Left View) | Hwéng nhin bén trai ‘

1| X-ZPlane (RightView) | Huwéng nhin bén phai

58] Isometric View Huwéng nhin 3 chiéu A Y

(%] Reverse CurrentView Dao chiéu hwéng nhin

e 0 —F =]
| ) True View (T) ‘ —= e e

_ User Views: dinh hwéng nhin méi

True Views: Hwéng nhin dwa trén géc cua vecto

'_J Circle Zoom (Z) Phéng to bang cach vé 1 vong trén bao quanh vung

Q X can phéng to
JDynamlc Zoom (S)

- JZoom In (+) Phoéng to

- )zoom Out (9 Thu nhé

Phéng to hay thu nhé bang cach nhan gilr chudt va kéo




'_J Dynamic Rotate (A)

Xoay huwréng nhin
") Dynamic Spin (R)
u
P 2
‘J an Di chuy&n man hinh
J Center (C)

"J Rotate Left A

JRotate Right

__"|Rotate Up
Dk >
JRotate Down

Xoay goc nhiéu theo cac
phwong khac nhau

[ |
Rotate Clockwise
] J

J Rotate Counter Clockwise )

Chtre nang phim nhan chuét

Phim trai chudt
!jj e +Ctrl va di chuyén chudt dé xoay chi tiét
|

e +Ctrl va click chudt trén mé hinh dé thay dbi tam xoay
e +Ctrl va click chuét trén mang hinh dé hoa, ngoai mé hinh dé thay
ddi tam xoay tring vé&i tdm man hinh dé hoa

e +Ctrl va xoay d& Zoom
e +Ctrl va click @& zoom mé hinh day man hinh

rﬂ Phim gitra chudt (con lan)
|

lij Phim phai chudt
e +Ctrl va di chuyé&n chuét dé di chuyén man hinh d6 hoa

Céc ché d6 hién thi md hinh
e Element (Phan ti)

Wireframe\ /
@Bytomp v @ @‘

| @
& | 9
o’

Shaded




e Geometry (M6 hinh hinh hoc)

| Wireframe ‘ Shaded with Surface edges
tic v&}-’. i ml ]| die - gbv,sv
313 LA gyt »|[F
Wireframe with Surf lines Shaded |
tic i é} s * e '\e;._._‘_.{: itic i é:b = "‘ =

Thanh cong cu Mask
Puoc dung dé 1am hién 1én hay lam an di cac dbi twong duwoc chon

MASK — an cac déi twong dwoc chon

REVERSE — dao chiéu hién thj gitra cac dbi twong an va hién
UNMASK ADJACENT — Lam hién 1én cac dbi twong nam ké can
UNMASK ALL — hién I&n tit ca cac déi twong dang an

MASK NOT SHOWN - &n cac dbi twong nam ngoai viing quan sét

SPHERICAL CLIPPING - chi thwc hién dugc trong vung dwoc chon

2®Pe 8 R

FIND — tim kiém céac dbi twong

133 DISPLAY NUMBER - hién thj sb th( tw cGa phan ti

fm DISPLAY ELEMENT HANDLES - hién thi phan t&

iﬂc DISPLAY LOAD HANDLES - hién thj ki hiéu diéu khién bién
ﬁ DISPLAY FIXED POINTS - hién thi cac diém cd dinh




Model Browse
La cong cu dung dé diéu khién cac ché do hién thj ciia mé hinh

X

. Hlén thi mo hinh (Geometry @) hay Utiiy] Ma,kgycmf.gl Model |

phan t& (Element EI) O We |
2. i ¢ . n . XEET %k I %W
e Thay ddi mau sac (click chudt phai) e ol@&[w ]
e Thay dbi ché d hién thj cia md hinh || & Asenby Hewchy
. ~ . B{4y SystemColector (2)
(click chuét phai) & (g Mateiial 5]
@[ § LoadCollector (1)

o & mdi N 4 %0

N & md 4




Sap xép div liéu trong HyperMesh
Trong HM, céc d liéu khac nhau (nhw mé hinh, vat liéu, cac tai trong,...)
sé& dwoc dat trong cac nhdm khac nhau dé tao ra sw don gian trong viéc quan li
cac div lieu. Trong phan mém HM, cac nhém khac nhau dwoc goi la céc
Collectors.

Collectors
HyperMesh c6 10 loai collectors khac nhau:

M6t sé phwong phap dé tao Collectors:

Component — chira dwng md hinh va cac phan t

Multibody — Ellipsoids, Mbjoints, Mbplanes va cac cam bién

Assembly — chtra 1 hay nhiéu mé hinh hay nhiéu mé hinh I&p rap

Load — chtra cac diéu kién vé tai trong va rang budc

Property — xac dinh cac dac tinh dwoc gan cho mé hinh hay phan to

Material — xac dinh vat liéu ctia Property Collectors

System — chiva cac hé thdng dwoc thiét 1ap béi ngudi st dung

Vector — chira cac vecto
Beam Section — tiét dién cat ngang ctia dam

Model Browser

Nhan phai chudét & vung tréng cta Model
Browser >> Create >> chon Collectors dé tao.
Ngoai ra, con c6 thé chinh stra, dbi tén, thay
déi sb6 ID, mau sac hodc co thé xda bd cac
Collectors da duoc tao

Card Edi .

Collapze all
Expand &l

Show Find
Show Fikes

Columnriz

Configure Browsar. .

[ Cese L

BeamsactionCollecton
Companent
LoadCollzctar

I abenal

ulkiody

Piat

Propsiiy
SystemColaci
WeeloiColechor

Pull Down Menus

T Pull Down Menus >> Collectors >> |[Collectors| Geometry Mesh Connectors  Mated

Create >> chon Collectors | Lreale P

Edit
Azign
Delete
Card Edit

DOrganize

Hename
Returnier
Beotder

Color Shft + F1

v v w w

.4
k

Areembhes
Componants

Load Colectors

Wector Collectors
Susterm Collectors
BeamSection Collectors




Material va Property Collectors dwoc tao bang cach st dung Material va
Property Pull Down

Materials | Properti Properties | BCs 5

Lreate Lreate

Edit Edit

Delete Aszign

Card Edit Delete

Qrganize Card Ediit

Renumber DOrganize

Hyperlaminate Repumber
HyperBeam
Hyperl_aminate

e Icon ToolBars
Ciing c6 thé tao cac Collectors bang cach st dung cac icon trén thanh
cobng cu Collectors

® e lx el =0
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| e a t
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Chuwong 2
Chinh stwra mo hinh (Clean — up)

M va chinh stra 1 file CAD

HyperMesh c6 thé mé tryc tiép file CAD dwoc xay dwng tr phan mém
thiét k& 3D khac hay mé cac file CAD dwéi cac dinh dang trung gian nhw IGES,
STEP,... c6 thé xuat hién cac 16i trén mé hinh. Chinh vi diéu nay, HM cung cép
nhiéu c6ng cu khac nhau dé chinh sira 16i trén mé hinh.

Cac wu diém cla viéc mé va chinh stra file CAD la:
e Khéc phuc céc 16i trén mé hinh
e Tao ra mé hinh don gian cho viéc phan tich mé hinh dé
e C0 thé chia lwéi mé hinh chi 1 1an
e Dam bao tinh két ndi clia cac phan t& sau khi chia lwi
e Chét lwong cta cac phan tr dwoc bao dam

Nhap moé hinh vao HyperMesh

Tw Pull Down Menus >> File >> Import hay nhap chudt vao biéu twong N
trén thanh ToolBars. C6 thé nhap mé hinh dwoc xay dwng tr mot sé phan mém

phd bién nhuw: :
o Unigraphics (NXl > NX5) Utility | Mask By Config | Model | Import |
e Catia V4, V5 I &
e Pro/E (Wldeflre 2.0, 30) File selection

Ngoai ra, HM con hd trg dé mé& cac file | Fiewpe  [auoDeect |

dwoc lwu dudi cac dinh dang trung gian: =" B

e IGES (.isg & .iges)
e STEP (.stp)

¥ |mport options

Close




Nghia cta cac doi twong hinh hoc trén md hinh

Mat cong (Surface)

— o Diém/DPinh cé dinh (Fixed point)

O

o
o
@)

Diém két hop v&i méat cong

Khong thé di chuyén ra khéi mat cong
Nam trén canh bién hodc bén trong
mat cong

Chia cac canh bién roi rac

e Canh vién (Surface edge)

Pudng thang két hop véi mat cong
Xac dinh dwdng bién cia mat cong
Khong thé di chuyén ra khai mat cong
C6 2 diém c6 dinh & 2 dau mat

Topology

Topology dé cap dén sw két néi clia cac bé mat lién ké nhau

Free edge (mau dé)

* chi lién két véi mét mét cong
' 2 mét cong gan nhau ma cé
Free edge & gira thi cac canh
dé khéng trung nhau

Shared edge (xanh chubi)

* Lién két 2 mat cong véi nhau
* 2 mét cong tring nhau tai 1
canh

T-junction edge (vang)
* Lién két tir 3 mét tré 1én
* Cac mat trung nhau

Suppressed edge (xanh dwong)
*Nhiéu mat cong ké nhau két hop
lai thanh 1 mat

Céc 16i thwerng gap khi nhap 1 file CAD

Céc bé mit
tring nhau

Mét s6 bé mit
bj thiéu

Hai canh khéng
tring nhau




Mét sé cdng cu dung dé stra |6i

HyperMesh cung cip mét sb cong cu dé chinh stra I6i trén md hinh dwa vao

e Edge Edit Panel

o Equivalence: tim cAc mat cé cac cap Free Edge va két ndi ching
thanh nhirng Shared Edge
o Toggle: free edge dwgc chon sé trung véi nhirng free edge khac
dwoc tim thay ndm trong gia tri dung sai dwoc dwa vao

o Replace: thay thé canh nay bang canh khac

o Duplicates: xac dinh va x6a bé cac mat tring nhau

o Spline/ filler: chon cac dwdng thang hodc canh dé tao ra cac mat

e Point Edit Panel

o Replace

o Release
e Defeature Panel
e Surfaces Panel

moii

e Quick Edit Panel
split surf-node: node nade $
split surf-line: node line $
washer split: line(s) offsetwalue: 0.
unsplit surf: line(s)
toggle edge: line(s) tolerance:
filler surf: line(s)
delete surf: surf(s)

0.01¢c

adjust/set density:
replace point:
add/remowe point:
add pointan line:
release point:
project paint:
trim-intersect:

line(s) line(s) reject I
paint(s) retain

paint(s)

line(s) no.ofpoints: [ 1

paint(s)

point(s) line < |

node node _

Quick Edit Panel chira dwng nhiéu céng cu chinh stta mé hinh. Chirc ndng
cua cac tly chon trong Quick Edit Panel gibng nhw cac c¢dng cu chinh stra

dwoc trinh bay & trén



Vi du: Nhap 1 file CAD va chinh stra |6i

Mot s6 ché do hién thi md hinh trong HyperMesh




¥

égByTDpu - (D’\] égByTDpu T"

Nhirng chd trén mé hinh c6 mau dé va mau vang la nhirng chd cé 16i trén
mo hinh, can phai dwoc chinh sira lai sao cho két qua cudi cung giéng véi md
hinh goc.

=TI AP S BBy T v b B

&

Visualization Options
Diéu khién cac ché dd hién thj ctia mat va cac canh cia mat. C4c tuy chon trong
hép thoai nay cho phép thay déi cac kiéu hién thi, 1am hién I&n hay an di cac
diém cb dinh trén cac bé mat



1A} @aF 7
Options
[ Show line directions

o

v I Fre=
[~ _| Full partition

[~ M Shared

[ M Suppressed

[~ _| Mon-manifald

Shaded faces on zolids: \
[~ M Fin

Edges:
[~ M Bounding
Solid tranzparency:
g

| 11

i appable zolids:
L 1-direction
B Z-direction
B 1gnored

2 Mot mappable

Close | ~7"

Trong hinh trén, chi duy nhét tdy chon Free dwoc chon, nén tat ca nhivng
ché khéng co6 két ndi gitra cac mat hay c6 khe hé sé hién thi trén mang hinh dé
hoa.

Néu chon tat ca cac tlly chon, cac trang thai ctia canh sé dwoc hién thi.

M6 hinh ban dau sau khi dwoc nhap vao HyperMesh

Free Edge

2 mat trung
nhau

Thiéu mat

Mat nho ra
ngoai




B&t dau qua trinh chinh sira md hinh
Bwéc 1. x6a mat bi nho ra tai goc lwon
1. Vao Delete panel bang 1 trong nhirng cach sau
e Tw menu Geometry >> Delete >> Surfaces
e NhéanF2

e Chon biéu twong Delete X trén thanh Toolbars

2. Chon _™_>> Surfs >> chon mat phdng nhé ra nhw hinh trén
3. Chon Delete, chon Return

Bwéc 2: tao thém mat dé va lai mat méi xda va mat bj thiéu
1. Tw tranh Geom >> Surfaces panel >> Spline/ffiller
2. Thiét 1ap thong s6 nhu hinh bén dudi

= ruled - lines 4
splingfiller ﬂ' auto create(free edges anly)

T

& skin [ keeptangency \

¢ dragfspin i T déng tao
" from FE Tao tiép vdi cac mat i cac
C fillets mat ¢6 san free edge

3. Chon 1 canh mau dd dé tao 1 mat maoi

Chon canh

Mat mdi tao

4. Lap lai bwéc 3 dé tao mat con lai bj thiéu

Bwéc 3: thay déi gia tri dung sai hinh hoc
1. T menu Preferences >> Geometry Options
2. Tai cleanup tol =, nhap vao gia tri 0.01
3. Nhan Return dé tr& vé menu chinh

Bwéc 4: ndi cac cap free edge bang cong cu Equivalence
1. Vao Edge Edit panel bang nhirng cach sau:
e TU menu Geometry >> Edit >> Edge
e Tuw trang Geom >> Edge Edit



2. Thiét lap nhw hinh bén dudi

 toggle

= (unlsuppress surfs LI =

i replace [T equivacross comps

& eguivalence [ equiviree edges anly

© unsplit cleanup tal = || 0.010

 edgefillets

by feature _
3. Chon surfs >> all

4. Chon __eduivalence | & néi cac free edge c6 do hé nhé hon gia tri dwoc
nhap trong 6 cleanup tol =

Mot sb chd trén mé hinh van con free edge, vi nhitng ché nay cé do h& Ion
0.01.
Bwéc 4: str dung cong cu toggle dé két néi cac free edge

1. Chon Toggle

2. Trong 6 cleanup tol =, nhap gia trj 0.1

3. Chon 1 trong cac canh nhw hinh bén dui

Chon canh
trong vung nay

Bwéc 5: két ndi cac canh con lai bang céng cu Replace
1. Chon Replace
2. Trong 0 cleanup tol =, nhap 0.1
3. Chon cac canh theo nhw hinh bén duéi



mowved edge:

line LI

retained edde:
line

4. Chon Replace
Mot clra sb xuét hién, thong bao gia tri ctia khe h&, chon Yes dé chép
nhan

Gap = (0.200018). Da you still wish to replace?.

5. Chon Return dé quay tré lai menu chinh
Bwéc 6: xac dinh va xéa nhivng mét gidng nhau (Defeature panel)
1. CO thé vao Defeature panel bang 2 céach:
e Trang Geom >> defeature
e Menu Geometry >> defeature
2. Thiét lap thong sé giébng hinh bén dudi
pinholes LI surfs _Ilil
surffillets cleanup tal = | 0.01a0
edge fillets
duplicates

Ol e Te

i

SYMmmetny

3. Chon | surfs >> displayed
4. Chon find
5. Chon delete dé x6a tat ca cac mat gidbng nhau



M6 hinh hoan chinh sau khi da duwoc sira |6



Tao mat trung binh cho md hinh dang tam
Trong HyperMesh, viéc chia lwdi md hinh d& phuc vu cho viéc tinh toan,
phan tich bao gébm c¢6 2 dang:
e Phan t& Shell ( Shell element)
e Phan t&r Solid ( solid element)

DPéi véi mé hinh c6 dang tdm véi chiéu day méng (<5mm), cac phan t
shell sé dwoc tao trén mat trung binh (mat chinh gitra) cia mé hinh.

Cac phan t& Shell dwoc xem nhw la khéng cé bé day, chung dwoc hién thi
nhw 1a cac dbi twong 2D va chiéu day thi dwoc chi dinh

Trong HyperMeh, viéc tao ra mat trung binh dwgc thwc hién béi cong cu
Midsurface

Cong cu tao va chinh stra mat trung binh

S dung céng cw midsurface trong HM dé thwc hién, c6 2 cach vao 1énh:
e Trang Geom >> midsurface
e Menu Geometry >> midsurface

Tao mat trung binh

auto midsurface
surface pair
quick edit

4||>|1

surs 4 exdraction options
dosed sod __ cdtporameters. |

assign target
replace edge
extend surface

wiew thickness _

I T T T 1 AT

e Auto midsurface: tw déng tao mat trung binh tir mé hinh khéi dac hay mo
hinh mat cong kin
e Surface pair: tao mat trung binh gitra hai mat dwoc chon



Chinh stra mat trung binh

& auto midsurface - surfs 4 extraction options extract

" zurface pair [= closed salid 4‘ edit parameters... sor

= guick edit reject

" assign target

" replace edge

" extend surface

 wiewthickness _

e Quick edit: stra mat bang cach stra vi tri cac dinh ctia mat

e Assign target: gibng nhw quick edit

e Replace edge: giébng nhw edge edit panel

e Extend surface: kéo dai 2 méat cong cho dén khi chiing giao nhau

e View thickness: xem chiéu day cta mat trung binh khi dwoc chi dinh

Vi du: tao mat trung binh cho mo hinh trong vi du trén

Bwd&c 1: tao mat trung binh tr midsurface panel
1. Vao midsurface panel bang cac cach sau
e Tw menu Geometry >> midsurface
e Tw trang Geom >> midsurface
2. Chon auto midsurface
3. Thiét lap gibng nhw hinh vé bén dwdi

& auta midsurface b surfs 14 extraction options extract

¢ surface pair = closed solid 4‘ edit parameters... sort

" quick edit reject

" assign target

" replace edge

- extend surface

= wiewthickness _

4. Chon 1 mat bat ki trén md hinh
5. Nhan nat extract dé tao mat trung binh



mat trung binh

Thay déi d6 trong suét cta md hinh
Trén thanh cdng cu Visualization chon transparency panel
Xuét hién hop thoai

| comps 4

transparency
Kl R gy =

[ I kA0 (1) [ comps | 4]
[ O Middle Surface (2)

v| namelid) |_

Chon comps >> chon déi twong >> select >> return
Thay ddi vi tri con trwot tai thanh trwot transparency dé thay déi do trong subt




Lam don gian m6 hinh

C6 nhiéu dac trwng hinh dang khéng gay anh hwéng dén két ciu chinh
cta mé hinh va cé it anh hwédng hoac khéng c6 anh huwdng gi trong qua trinh
phan tich thi c6 thé dwoc bd di dé lam cho viéc chay phan tich cé hiéu qua hon.
Bén canh d6, chat lwong cla lwdi ciing tdt hon.

Cac dac trwng hinh dang la:
e Cac 16 duoc tao dé 1am gidm trong lwong cla chi tiét
e Cac canh dwoc bo tron
e Cac goc lwon dé lai do qué trinh gia cong

Surface fillet

Pinholes 1

L_) Edge fillets

Cbng cu lam don gian mo hinh (defeature panel)
Cach vao cong cu defeature

e Menu Geometry >> defeature

e Trang Geom >> defeature

pinholes - surfs 4
surf fillets cleanup tol = | 0.010
edge fillets

DR I B

duplicates

-

symmetny

e Pinholes: tim 16 trén cac mat va mat cong, sau dé bit cac 16 lai va dat 1
diém tai tam cla cac 16

e Surf fillets: tim cac mét bo tron gitra hai mat va kéo dai 2 mat d6 cho dén
khi giao nhau

e Edge fillets: tim cac canh tron va lam cho vubéng goc

e Duplicates: tim va x6a cac mat trung nhau

e Symmetry: xac dinh cac mat déi xirng nhau




Vi du: x6a tat ca cac |6, mat va canh bo tron trén mat trung binh dwoc
tao tw vi du trén

Bwéc 1: x6a 4 16 nhd

1. Chon defeature panel bang cach

e Menu Geometry >> defeature

e Trang Geom >> deature
Chon pinholes panel
Trong 6 diameter < nhap 3 (dwdng kinh dwdng tron can tim)
Chon surfs >> all
Nhan find (cac vong tron c6 dwong kinh < hon 3 dwgc danh dau)
HyperMesh ty déng dat biéu twong xP tai tam cda cac dwdng tron
6. Nhan delete dé x6a tat ca cac dwdng tron da dwoc danh gidu

a bk wn

Bwéc 2: x6a cac mat bo tron

Chon defeature panel

Chon surf fillets panel

Chon surf >> displayed

Nhap gia tri 2 vao 6 min radius

Nhan find dé tim cac mat bo tron cé ban kinh I&n hon hodc bang 2
Nhan remove dé x6a

o0k wNRE

Bwéc 3: xac dinh va x6a cac goc bo tron cia mat cong
1. Chon defeature panel
2. Chon edge fillets panel



3. Chon surf >> displayed
4. Nhap gia tri 1 vao 6 min radius
5. Nhan find

>

" pinholes 1] surfs | 4 trirm - intersect
 surffilets 2 fillets E’ node
# edge fillets min radius | 1.000 node
© duplicates max radius | 200 000
© symmetry min angle | 15.000
__retun_|

v | all |

6. Nhan chudt phai 1én ki tw F dé hdy bd canh tron da dwoc chon
7. Nhan remove dé xéa

Topology Refinement

Diéu quan trong nhéat cda viéc chia lwdi chinh la chat lwong cta cac phan
tlr tao nén lwdi. Mot trong nhitng yéu té anh hwdng dén chéat lwong cia céc
phan t&r 14 hinh dang hinh hoc tépd.



Chinh déu nay da dan dén viéc phai thay déi, tinh chinh hinh dang hinh
hoc tépd. Khéng gibng nhw defeature, Topology Refinement khéng lam thay
ddi hinh dang cia mé hinh

M6t sé vi du vé tinh chinh hinh hoc tépd:

Suppressing Adding Removing Adding Replacing
edges edges fixed points fixed points fixed points
: . . l,f'
...-.l.\\\\ { ]? o | ]
§ .‘\.__\L B ) o 1 b 1 0—‘:"—
. T — . ' y
Ny N EB=Ng mE ]
LA S L [{ R 1] : — ]
Yy K T geaiit
RuaUl uigh 1 [ |'L /

After

Cong cu Topology Refinement
e Edge edit
o Toggle — két ndi nhiéu mat thanh 1 mat
o (Un)suppress — gibng nhu chirc ndng Toggle
e Point edit
o Add - thém vao cac diém cé dinh
o Suppress — xéa cac diém cb dinh khéng can thiét
o Replace — néi 2 diém tai 1 vj tri
o Project — chiéu 1 diém lén 1 canh hay 1 mat
e Surface edit — dung dé tao thém canh bang cach chia 1 mét thanh nhiéu
mat
o Trim with nodes — dung cac node dé chia mat
o Trim with lines — dung cac canh dé chia mat
o Trim with surfs/plane — str dung mat dé chia 1 mat khac
e Quick edit — chirc nang gibng nhuw cac lénh & trén



Chwong 3
Tao lwéi cho mo hinh dang tam
(shell meshing)

Tao lwéi bang phwong phap tw déng

M6t diém quan trong dé bat dau tao lwdi cho mé hinh l1a tat ca céac 16i trén
mé hinh do qua trinh chuyén dbi di¥ liéu tor cac phan mém khac nhau phai duwoc
stra. Phwong phap hiéu qua nhéat cho viéc tao lwdi l1a st dung automesh panel
va tao lwai tryc tiép trén cac bé méat ciia mé hinh.

automesh la céng cu dung dé tao lwdi trong HyperMesh. Cho phép nguoi
st dung chi dinh, diéu khién kich thwéc cta phan t lwéi (element), mat do, kiéu
phan tl (tam giac, tl giac), khodng cach cac node va ciing nhw kiém tra chét
lwong cac phan tir.

Tinh lién tuc cua lwéi

Khi tao lwéi cho mé hinh, thi diéu quan trong can cha y 1a cac phan t&r phai
chac chan két ndi lién tuc véi nhau. Cac phan t& khong két ndi 1a cac miéng
méng nam trén md hinh va tat ca sw thay dbéi vé (rng suat, bién dang sé ngirng
lai tai nhirng viing khéng két ndi.

Bén dwdi la vi du vé tinh khdng két ndi cia md hinh anh huwéng dén két
gua cua viéc chia lwoi



| Flecedges(ed

Free edge between __
2 surfaces

Nodes are placed along
edge for meshing

Mesh is discontinuous,
nodes along the free edge
are not equivalenced
(Nodes only separated for
illustration)

Shared edges (green)

Shared edge between____
2 surfaces -—h‘ a2

-

OO C (5 3
Nodesare placedalong '3 """ 2

edge for meshing &

o000

Mesh has proper
connectivity; nodes along
the edge are equivalenced

Suppressed edges (blue)

T-junction edges (yellow)

Suppressed edge
between 2 surfaces - TN
-
- o0 t’_‘.r’O L
Edge is ignored; nodes g Q
are not placed along &

the edge

Area is treated just like 1
surface; thereis noline
of nodes along the edge

Non-manifold edge
between 3 surfaces

Nodes are placed along v 4
edge for meshing '

Mesh has proper
connectivity; nodes along
the edge are equivalenced




Automesh panel

Chirc nang automesh trong HM cho phép tao lwéi nhanh trén mét hay
nhiéu mat dwoc chon. cé nhiéu tly chon trong automesh panel cung cap cho
ngwdi st dung nhiéu céng cu cao cap dé tao ludi.

e Menu Mesh >> Create >> 2D AutoMesh
e Trang 2D >> automesh

e F12

v | surfs 14 elementsize = [ 2. 500 ¢ elems to surf comp | mesh
&+ size and hias mesh type: v [ mixed s first arder | reject
Ol optimize flow: [~ align
¢ edge deviation e v size v skew
" surface deviation [ hreak connectivity unmeshed surfs
¢ rigid body mesh [ previous setings failed surfs
s | interactive | [ link opposite edges

Size and bias: Cho phép tao lwdi méi hoac tao lai lwdi dwa trén lwdi da cd san.
Ql optimize: tdi wu chi sb chéat lwong cla cac phan tlr dwoc tao ra.

Edge deviation: cho phép dwa vao cac théng sb dé gi¢i han dd léch cla cac
phan t& so v&i canh cla cac mat dwoc chia lUdi

Surface deviation & rigid body mesh: chi ap dung cho mat

Element size: kich thwéc phan tor

Mesh type: cac kiéu phan t

O guads |
FAY trias | Quads Mixed
s mixed |
N R-trias |
Trias R-trias

interactive

L 112

xem trwde két quéa cua qua trinh tao lwéi hay khéng
automatic: tao lwéi ma khéong xem trwéde két qua
Interactive: tao lwéi cé xem trude két qua

5 elerns to surf comp

lwdi moi tao dwge chira trong layer nao

elems to surf comp: lwdi méi tao ndm trong layer chivra déi twong dwoc tao lwdi
elems to current comp: lwéi méi tao nam trong layer lam viéc

flow:align tao ra cac phan t& dwoc dat theo hwéng thang hang nhat c6 thé
flow:size chi cé thé dwoc chon khi d& chon align




Lwdi dwge tao khdng chon flow
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map:size gitr cho cac phan t&r cé kich thwéc xap xi bang nhau

map:skew ngdn khéng cho cac phan tl bi nghiéng nhiéu

break connectivity: tao ra sy khac nhau vé sb lwong node trén cac luéi ké can
nhau

previous settings: st dung lai nhirng thiét Iap cla lan tao lwéi trwde cho lan tao
lwéi sau

link opposite edges

Khong chon link opposite edges  chon link opposie edges

Tao lwéi bang Iwa chon size and bias
Vi lwa chon size and bias va interactive, khi nhan nat EZmeshi] mot
hép thoai th&r 2 (automeshing secondary panel) sé xuét hién.

& density adjust: edge calculete: edge set edge mesh

 mesh style recalc all setallto reject
¢ hiasing elem size = 2,500 elem density = | 5 smoath

" checks [~ link opposite edges undo

f | local wiew | =

Trong hop thoai nay, cé thé chinh stra lai kich thwéc cta phan tl, mat dd phan
b6 doc theo cac canh ctia mé hinh
e density
o adjust: nhan trai chudt 1én s & mdi canh trén man hinh dé hoa dé
tang s6 lwong cha phan tlr trén canh. Nhan phai chuét dé giam sbé

lwong
o calculate: thay déi kich thwéc ctia phan tir.
» Chon edge | chon s& & méi canh trén mang hinh dd hoa

dé thay dbi kich thwéc cha phan tr
= Nhén [reealeall™| gé thay dbi cho tat ca
o set: thiét 1ap sé lwong phan tl doc theo 1 canh hay tat ca cac canh
theo gié tri do nguoi st dung thiét 1ap

e mesh style: thay déi hinh dang ctia phan t



+ |0 quads | — Quad dominant mesh; will use
Quad dominant mesh: will
trias if necessary
O guads
A s . - Equilateral (60-60-60) tria mesh " ¢ Mixed
mixed
I:P - . - Quad mesh with use of trias to
N Rtrias create as rectilinear a mesh as possible
. - Isosceles (45-45-90) tria mesh Trias R-trias
autodecide | Mesh Types |
map 8s rectangle Quad Mixed Trias R-trias
map as friangle —
map as pentagon
Ma
3
G
i Free
(Unmapped)

e biasing: diéu khién sy phan bé clia cac node doc theo céac canh

44— Bjasing

e checks: danh gia chéat lwong cla lwéi méi tao

» F.000D0 1. 625
» F.000D0 D700 -
» EO0.00D0

trias:

A

< Z0 000
< 45 . 000 > Tzo 000
> T36.000 f local view |




Vi du: Tao lwéi cho chi tiét Channel Bracket

Gan (Rib)

3 fixed points trén
mat bén

Bwéc 1: tao lwéi toan bé chi tiét véi kich thwéc phan tr = 5 va kiéu phan
te [a mixed
1. Vao automesh panel
e Menu mesh >> Create >> 2D automesh
e Main menu, trang 2D >> automesh
2. Thiét 1ap théng sé nhw hinh bén duoi

ﬂ surfs m elementsize = [ &5 000 & | elems to current comp mesh
& size and hias mesh type: - ||:[> mixed | ﬂ first orcler reject
Ol optimize flow: [ align
- edge deviation map: [w size [vw skem
- surface dewviation [ break connectivity unmeshed surfs
¢ rigid body mesh [ previous settings failed surts

= | interactive | [ link opposite edges i

3. Nhan mesh, clra sb density sub-panel xuét hién, cho phép chinh stra lai
cac thong sb dé thay dbi két qua cla lwdi

@ density adjust: edge calculate: edge gt edge mesh
" mesh style recalc all setall to reject
" hiasing elem size = E. 000 elemdensity= | 4 smooth
i~ checks [ link opposite edges unco




Trén mé hinh lwdi, ta thdy c6 sw phan bd clia cac node mau vang va cac
con s & trén méi canh vién cla cac bé mat. Cac sb nay chinh la sb lwong phan
t&r dwoc tao ra doc theo cac canh

4. Nhén return dé chap nhan két qua

Bwéc 2: x6a mot lwéi dang ton tai
1. Chon delete panel

e Trén thanh toolbar collector, chon biéu twong ( X )
e Nhéan phim F2

Nhan nat switch, chon elems

Nhan elems >> all\

Nhéan delete entity

Nhan return dé quay tré lai automesh panel

ok owb

Bwéc 3: tao lwéi cho mat c6 3 fixed point nam bén trong mat
1. Gilr nguyén céac théng sb
2. Chon mat cé 3 diém fixed point
3. Nhan mesh dé tao lui



Bwéc 4: thay déi sé lwong phan tir doc theo cac canh

1.
2.

3.
4.

5.

T density sub-panel, chon adjust : edge

Trén man hinh d& hoa, nhan trai chudt 1én trén cac con sé dé tang sb
lwong phan tiy

Nhan phai chudt dé gidm di sé lwong phan ti

Nhan va gitr chudt, sau d6 di chuyén chudt 1én hay xubng dé tang hay
gidm sé lwong phan t

Nhan mesh dé tao lwéi méi dwa trén nhirng sw thay déi

Bwéc 7: thay déi sé lwong phan tir tir density sub-panel
Van con & trong density sub-panel

1.

o 0hrWNDN

Nhap gia tri 10 cho 6 elem density =

Chon set : edge

Nhan chuét vao cac sbé trén man hinh dé thay déi thanh gia tri méi (10)
Nhan mesh dé cap nhat két qua tao ludi 16

Nhén set to all dé thay tt ca cac sé thanh gia tri 10

Nhan mesh dé& xem s thay déi cta luwéi

Bwéc 8: thay déi kich thwéc cta cac phan tor
Van & trong density sub-panel

1.
2.

Nhép gia tri cho 6 elem size =
Nhan 1 sé trén man hinh. S lwong phan t& sé thay déi dwa vao do 16n
cta phan t

. Nhadn mesh dé& xem s thay déi cta luwéi



4. Nhén recalc all dé chon tat ca cac sb
5. Nhidn mesh dé xem su thay dbi cta lwdi

Bwéc 9: tao lwdi cho Rib
1. Thiét lap gibng nhw hinh bén dwoi

B

“* W

surfs

size and bias
Cll optimize

edge deviatian
surface dewviation

rigic body mesh
interactive

LI elementsize = I 5.000 $| elems to current comp
mesh type: hd ||:[> mixed | s first order
flowe: [~ align
map: v size [ skew

[ break connectivity
[ previous settings
| [ link opposite edges

Cle'

e

2. Chon mesh style sub-panel

density elem type: mesh method: set:

mesh style toggle surf I toggle surf

biasing to use:

checks set surf set sur flawe:
- | M trias | v free (unmapped) I

set surf |

[~ align

v size v skew
[v smoothing

f | local view

3. Céc sb thé hién mat do phan bd phan t& doc theo cac canh vién bién mét.
xuét hién 1 biéu twong mau trdng nam trén méat Rib. Biéu twong nay thé
hién phwong phap sap xép tw do (unmapped) dang duwoc st dung

Free {(mapped)
mesh

4. Tai cdt mesh method, nhan nat switch, chon map as rectangle

5. Nhan set all dwéi cot mesh method

6. Trén man hinh, quan sat thay biéu twong da thay déi, chuyén sang biéu
twong map as rectangle

7. Nhan mesh, quan sat sw thay dbi cta lwdi



map as rectangle
icon

8. Thwc hién cac budc twong ty nhwng chon free(mapped)
9. Nh&n mesh, quan sat sy thay dbi cta lwdi
10. Nhan return dé quay tr& lai automesh panel

Bwéc 10:
Van & trong automesh panel, size and bias sub-panel
1. Gilr nguyén céc gia tri trong size and bias sub-panel
2. Nhéan nut failed surfs.
Tai thanh tatus xuét hién cau thdng bao “There are no surfaces meshing
errors”. Déu nay la dung, vi tat cd cAc mat dwoc chon dé tao lwdi déu da
dworc tao.
3. Nhan unmeshed surfs dé xac dinh va chon tat ca cac mat con lai trén md
hinh chwa dwoc tao luoi
4. Nhan mesh, xuét hién hdp thoai density sub-panel
5. Quan sat luvdi vira dwoc tao

Biéu twong chi kiu phan tir
duwogc chon (mixed)
Bwéc 11: thay déi kiéu phan tie cho mét sé mét (mixed — trias)

1. Chon mesh style sub-panel
2. Chontoggle surf duwdi cot elem type
3. Nhén nat switch, chon trias



4. Chon set surf dudi cét elem type
5. Nhé&n trai chuét 2 1an I&n biéu twong mau xanh dé chuyén sang kiéu trias
6. Nhan mesh dé xem sy thay dbi

Bidu twong kidu phan tcr
trias



Kiém tra va chinh stra lwéi

Sau khi lwéi da duoc tao, cé nhiéu cong cu gitp kiém tra chat lwong cla
cac phan t&r va chinh slra lwéi dé dat dwoc chat lwong tét nhéat, diéu nay lam cho
két qua phan tich dat dwoc dd chinh xac cao. Cac céng cu nay co thé st dung
bt ki lGc nao trong qua trinh tao lusi.

Céc coéng cu kiém tra va chinh stra
Céc cong cu nay co thé duoc tim thiy & cac trang 1D, 2D, 3D hodc c6 thé
tim thdy & menu mesh >> Edit >> Elements.

automesh | edit element | & Geom
shrink wrap | split | & 1D
smooth | replace | & 2D
qualityindex | detach | & 3D
elem cleanup | order change | & Analysis
config edit | & Tool
elem types | & Fost

e Edit element
o Combine: két hop 2 hay nhiéu phan ti thanh 1 phan to
o Split: chia cac phan to
o Cleanup: di chuyén vi tri cac node dé nang cao chat lwong phan to
e Split — chia ph4 t&r dwoc chon bang nhirng cach khac nhau
e Replace — két hop 2 node thanh 1 node
e Detach — hdy bd két nbi gitra 2 phan to
e Smooth — nang cao chat lwong cla cac phan t
e Quality index — diéu chinh céac théng sb chat lwong cta phan t

Trang Tool

check elems | numbers | ® Geom
edges | renumber | & 1D
faces count | & 2D
features mass calc | & 3D
normals | tags | & Analysis

dependency Hypertorph | & Tool

penetration & Post

e Check elems — kiém tra cac thong sé cla cac phan to lwdi
o Jacobian, warpage, angle, min.length, aspect ratio, skew
e Edges
o Hién thj cac free edge trén md hinh bang cach tao 1 phan tlr 1D trén
cac free edge



o Két hop cac node trong pham vi dung sai cho phép
e Normals — hién thj va thay dbi chiéu cta cac phan t
e Penetration —

Vidu:
Mé& file cover.hm trong thw muc cai dat

Bwéc 1: hién thi cac free egde trén md hinh dé xac dinh cac 16i két nodi gitra
cac phan tor
1. Vao menu edges
a. Tw pull-down menu >> Mesh >> Check >> Components >> Edges
b. Tt menu chinh, chon trang tool >> edges
c. Nhan Shift + F3
2. Chon bét ki phan tlr nao trén mé hinh
3. Nhén find edges
Céc canh mau dé xuét hién trén mo hinh (phan t& 1D), cac canh nay duwoc
dat trong 1 I&p madi tén la “edges
Cac canh nay thé hién sy khong két ndi gitra cac phan tlr trong mé hinh
lw&i



Bwéc 2: khac phuc 16i khdng két ndi cha cac phan ti

1.
2.
3.

Nhap 0.01 vao 6 tolerance =

Nhan chon 1 phan t&r b4t ki

Nhan preview equiv

O thanh status bar xuét hién théng bao “871 nodes were found”

Bidu twong ® ndm tai méi node c6 khoang cach gitva 2 node hodc béng
hoac nhé hon gia tri dung sai dwoc nhap vao

Nhap 0.1 vao 6 tolerance =

. Nhén preview equiv

O thanh status bar xuét hién thbng bao “96 nodes were found”

. Nhén equivalence

Cac node duoc két ndi v&i nhau

. Nhén find edges

8.

Nhan delete edges

Bwéc 3: hién thi hwéng cha phan tie va diéu chinh vé cing mét hwéng

1.

St dung panel normals
a. Tw pull-down menu, chon Mesh >> Check >> Elements >>
Normals
b. T main menu, chon trang tool >> normals
c. Nhéan Shift + F10



* elements w CoOmps 4 $| wvector display normals | l display normals

= surfs size = | n.onoao adjust harmals
[ digplay adjusted anly reverse narmals
arientation:
elem |14 _
2. Thiét Iap nhw hinh trén, chon 1 phan t& trén md hinh

3. Nhan display normals
Xuét hién mdi tén chi hwéng cla tirng phan tl trén md hinh
4. Nhén size= dé thay dbi kich thwéc ctia mii tén
5. Thay d6i vector display normals bang color display normals
Nhéan display normals
Hwéng cua phan t dwoc hién thi bang mau
Mau dé biéu dién chiéu dwong
Mau xanh dwong biéu dién chiéu am
M&i phan t&r déu cé 2 huéng

o

Vector display normals color display normals

7. Chon orientation: elem
8. Chon 1 phan t& t&r man hinh d6 hoa
9. Nhén adjust normals
Tét ca cac phan tlr c6 cung hwéng véi phan t dwoc chon sé bj ddo chiéu
10. Nhén return

Bwéc 4: kiém tra chat lwong cac phan tie st dung panel check elems
1. St dung check elems panel dé thwc hién viéc kiém tra chat lwong
a. T pull-down menu, chon Mesh >> Check >> Elements >> Check

elements
b. T main menu, chon tool >> check elems
c. Nhan F10

2. Chon 2-d sub panel



 1-d warpage o FE.00D length < 2 B2H connectivity
w 2-d aspect o E.000 jacohian < 0.700 duplicates
 3-d skew o EO0.000 taper 2 0.500 settings...
" time chord dev o 0.100 save failed
T user quads: trias: v standard
™~ group min angle < 45 000D min angle < e0.ooan
maox angle o 135.000 maxangle |5 1Tzo. 000 [retum |

Aspect ratio | Ti sb gitra canh dai nhat va canh ngan nhéat cia mét phan to
hay la khodng cach ngan nhéat tir mét node dén canh dbi dién
v&i node do.

Aspect ratio khong nén vuot qua ti 1é 5:1.

Chordal Céc dwdng cong duoc tao bang cac dweng thdng ngan
Deviation

DD

— curve i
1

1

— . approximation

Chordal deviation la khoang cach vudng goc giira dwong cong
v&i doan thang xap xi

Interior Céc gia tri max, min dwoc xac dinh doc 1ap cho phan to kiéu
angles tam giac va tr giac
Jacobian Do 1éch cha phan tlr so v&i mot phan té hoan héo, vi du nhw dé

léch clia 1 tam giac so v&i mot tam giac déu

Gia tri cia Jacobian: (0 + 1)

Length (min) | Chiéu dai téi thiéu ctia mét phan ttv, c6 2 cach xac dinh:

e Canh ngan nhat cia mét phan td
e Khoang cach ngan nhat tr 1 node dén canh doi dién

Skew Goc léch cta phan tir tam giac.
Skew =90° - a

a = goéc nhd nhat dwoc tao bdi sy giao nhau gitra dwdng trung
tuyén va dwéng trung binh




Taper

A,
taper =1 — ($> min

Avi : chu vi tam giac
Aquad : Chu Vi t&r giac

Gia tri taper = 0, bién dang cta phan tt la hinh chi nhat

Warpage Chi &p dung cho phan t& tr giac, kiém tra d6 cong vénh cla
phan t&r so v&i mat phang
Giéa tri Warpage khong dwoc vwot qua 5 db
3. jacobian<: 0.7

Nhéan jacobian dé tim cac phan t&r cé jacobian nhé hon 0.7

Céc phan t&r cé jacobian nhé hon 0.7 s& dwoc chi thich trén man hinh
Thanh status bar sé& théng bao c6 bao nhiéu phan tl cé gia tri nhé hon

0.7

5. Nhéan chuét 1én bat ki phan t& trén man hinh dé hoa, ctra sd cac théng sb

chéat lwong cta phan tir dwoc chon sé xuét hién

element= | | 24 chard dev = 0.0000
warpage = 006 deq sl = 037 deg
aspectratio = 1.496 jacohian = +0.9391
length minfmax = 257281/ 3.84904 taper = [0.001
angle min/max=83.61,/ 490.41 deg




6.
7.
8.

Nhan chuét trai hay phai trén man hinh dé dong ctra sé lai

Chuyén standard sang assign plot trong menu check elems

Nhéan jacobian mét 14n nira

CA4c gia tri jacobian sé& xuét hién dwéi dang bang mau, mau dé chi cac gia
tri nhé hon 0.7

10.
11.
12.
13.

O quads: min angle <, nhap gia tri 45

Nhan min angle dé xac dinh cac phan t&r c6 goc nhé hon 45 d6
O quads: max angle >, nhap gia trj 135

Nha&n max angle cac phan ti c6 goc I&n hon 135 do

Nhéan return

Bwéc 5: tao lwéi lai cho cac phan tir trén gan (rib)

1.

o0k wN

Chon automesh panel trén trang tool
Chon size and bias sub panel

Chon elems

Chon interactive

element size = 3.5

Chon 2 phan t& nhw hinh bén dwoi



trén mat phang

am

3
M

¥ n

& cac phan t

>

tc

Chon elems >> by face dé chon t4

chtra 2 phan

7.

t&r dwoc chon

<

én dudi

hinh b

ong

trén cac canh bang cach nhan chuét trén

e

Nhan mesh, meshing module xuét hién
9. Thay dbi gia tri phan bd phan t

céc gia tri can thay dbi. thwc hién gi

8.

Cac gia tri dwoc thay dbi




10. Chon mesh style sub panel

11. Cét mesh method >> free (unmapped)

12. Chon set all

13. Nhan mesh va quan sat lwoi vira dwoc tao

14. Chon checks sub panel, kiém tra jacobian, quads: min angle va quads:
max angle

15. Thanh status bar cho thdy khéng cé phan tlr nao bj I6i khi kiém tra goc
max, min
C6 2 phan tir c6 gia tri jacobian nhd hon 0.7. Gia tri nhd nhét & 0.68,
dwoc xem nhw dat chat lwong

16. Nhan return dé chap nhan két qua va tré lai menu chinh

Bwéc 6: x6a cac phan tir tam giac trén méd hinh lwéi
1. Chon delete panel trén trang tool

Chon elems

Chon céac phan tlr nhw hinh bén duéi

Nhéan delete entity

Nhé&n return

T
135

a bk wn

\

_l.i,‘___ “'s A—* =

A\
|
e

Bwéc 7: va lai ché hé trén mé hinh lwdi
1. Trang 2D >> replace panel >> chon 0 equivalence
2. Oreplace: node >> chon node A
3. O with: node >> chon node B

4. Lap lai #2, #3 cho cac node khac doc theo khe ho



5. Nhan return

Bwéc 8: str dung smooth panel dé diéu chinh vi tri cac node
1. Chon smooth panel ti trang tool

Chon plates sub panel

Chon smooth: elems, chon 1 phan tl nhw hinh

Chon elems >> by face

O iterations = 10

Chon shape corrected

Nhan smooth

Nhéan return

©NOORAWDN

Bwédc 9: x6a 1 sé phan tle tam giac bang edit element panel
1. Chon edit element panel
2. Chon split sub panel
3. Vai splitting line: point dwgc chon, nhap chudt trai tai 4 diém nhw hinh
V€ bén duadi
4. Nhan phai chuét dé hay b viéc tao cac diém




5.

Nhén split
Két qua thu dwoc nhw hinh bén dudi

(H ; % I in
e

'

.’- ]
|

; Jﬁ',#7f LT 1 NS x'T—j“a
Chon combine sub panel, & nat toggle chon combine to quad
Chon 2 phan t& tam giac nam gan nhau nhw hinh
Nhan combine
Lap lai #7 va #8 cho 2 phan tlr tam giac con lai

<A1 T

Sl 1T | A1 T’| 1]

——
Iy 7

! F J 'y

7 | |

Két ndi 2 phén ti tam giac thanh 1 phén td t giac

Bwéc 10: di chuyén vi tri cac node dé nang cao chat lwong caa lwéi

1.
2.
3.

Trong edit element panel, chon clean up sub panel
Chon displayed elems & 6 switch
Nhéan clean up
Element clean up menu xuét hién. cho phép chi dinh cac gia tri cho céc
théng sb chat lwong. ngoai ra, con co thé di chuyén vi tri cac node
Céc phan tir dwoc biéu dién dwéi cAc mau khac nhau:
e Khong mau: xuét hién khodng trbng — cac phan ti dat chat lwong
e Mau vang: 1 hay nhiéu cac thong sb chét lwgng ndm trong day bao
dong/khéng dwoc chip nhan (warning/unacceptable)
e Mau dé: 1 hay nhiéu thong sb chat lwong nam ngoai pham vi cho
phép



compound quality check; node place node

[T maxangle

[T warpage edge I swap edge
[T jacobian

[T shkew

[T length

_ cetanges | _ emooh | cutodeside |

Element clean up menu

Hjjefu}

_ Warm unacceptable
[T guadmaxangle > 125 .000 > 140. 000
tria maxangle > 100 . 000 > 120.000
[T warpage > 10.000 > 20.on0a0
[~ jecohian < 0. 700 < o.300
[ skew » 30 .000 » E0. 000
[~ length < 20.000 < T0. 000  [Eeum

Bang thiét 14p cac gia tri dau vao cda cac théng sd chét luong

Muén kiém tra thong sb nao thi chon théng sb dé va quan sat két qua trén mang
hinh d6 hoa. Dwa vao sy hién thi mau sac cta cac phan tl, ta co thé biét duwoc

chét lwong cta phan t&r c6 dat hay khéng
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Chwong 4
Solid va Hexas

Tao va hiéu chinh hinh hoc khéi dac (solid)

Hinh hoc khéi dac

HyperMesh hé tro mé truc tiép file CAD tir mdt sé phan mém thiét ké 3D.
Do d6, mé hinh khdi dac trong HyperMesh cé thé dwoc tao bang cach nhap 1
mé hinh dworc tao tir cac phan mém CAD 3D hodc cé thé dwoc tao tr mdt md
hinh mat cong kin.

Ngoai ra, HyperMesh c6 cac céng cu tao ra cac khdi d&c bang 2 phwong
phap:
e Kéo — dun khéi theo dweng dan la 1 dwdng thang
e Xoay tron — dun khéi theo dwérng dan la 1 dwéng tron

HyperMesh ciing hé tro' tao cac khdi co ban

.

Square / Block

Cylinder / Cone
Sphere / \

Torus

.

Hiéu chinh khéi
Cac cong cu dé hiéu chinh khéi
e Surfaces panel
o Tao mét bang nhiéu phwong phap
o C6 thé dwoc stir dung dé chia nhé khbi
e Solid edit panel
o Trim with ... — chia khdi thanh nhiéu khbi nhd
o Merge — ndi 2 khdi k& nhau thanh 1 khéi
o Detach — hiy bé két nbi
o Boolean — cong, trtr, giao cac khi



Hinh hoc topology cta khoi
Ciing gibng nhw mat cong, hinh hoc topology cta khéi thé hién trang thai
két nbi cha cac dbi twong trén khoéi

Vi duy: biéu di&n hinh hoc topology cua 2 khéi da dugc két ndi

Mat cua khbi ] Canh (edge) ?
Buoc chon nhw mat cong Pwoc chon nhw duéng thang
Cac mat bién
Mau xanh - «—— Shared egde
Thuée vé 1 khéi Mau xanh .
Thudc vé 2 mat lién
Mit phénchia _____——® nhau ctia 1 khéi
Mau vang
Gitra 2 khdi Non-manifold Edges

Mau vang
DPiém cd dinh /

Thudc mat phan chia
Nam tai cudi cac canh

Tao lwéi cho mé hinh khéi
Dé tao lwdi cho mé hinh khdi, st dung Solid Map panel

" general ﬂvolume to mesh source hint dest hint along parameters: [mesh ]
~ line drag solid m surfs | I4| surfs | I4| g | elem size= | [ 1.000 reject
T linear solid along hias style:
T ends only source shells: w [[I> mixed ﬂ linear
& anevolume intensity= | [ 0. 000
C multi solids
= elems to solid/surf comp | [~ smooth dest [ apply orthogonality to along _

Solid Map panel
Lwa chon one volume va multi volume ty dong tao luwéi phén t&r solid dwa trén
dac tinh “mappable shapes”.

e Cach chon Solid Map panel
e 3D > solid map
e Mesh (pull down menu) > Create > Solid Map

e Chwc nang
e Tao lwdi phan tlr solid cho céac thé tich dwoc chon
e CAc thé tich dwoc chon phai la 1 “mappable shape”




Mappable Shapes

Pé str dung chirc nang Solid Map, cac mé hinh khdi phai dwoc chia thanh
cac mappabe shapes. Cac mappable shapes chinh la cac khéi duwoc tao bang
phwong phap dun khéi theo 1 dwdng dan

Mat doc

theo \ ,f”""h-
huong 9

keo )

o

Mat cudbi

Mat dau

" Drag
Direction

Edges perpendicular to Solid map can now mesh
drag direction »’l Sjpress e o H the part




4
l
N
1=
ot +1

. = |
M TTH
—~ +—- |
1 8 A *J LS
| -1 AL % ' 1
\ / v\
D ¥ - -
- it .
B st +
% : 11 Jf |
ST
- A~V L3
T | P e o |
| { — 1 | J
4 - » -

*‘ i1} :: 1 14 .»T"
Start with the Mesh pattern from the smaller
smaller region region is carried through the larger

All quad faces

Drag direction 1

0

Vi du: tao va hiéu chinh mé hinh khéi
St dung file solid_geom.hm




Bwéc 1. meé file solid_geom.hm

Bwéc 2: tao mé hinh khéi ttr mé hinh mat
1. Geom > Solids panel
2. Thiét lap nhw hinh bén dudi

& hounding surfs surs m
drag along wector

~
" drag along normal v auto select solid surfaces
" drag along line
" spin

create in:

5 | current compaonent | _

3. Chon 1 mat bat ki trén chi tiét, tAt ca cac mat sé tw dong dwoc chon
4. Nhén create dé tao khdi solid
5. Nhan return

Bwéc 3: tao khéi tru
1. Chon primitives panel bang cac cach sau
e Tw Geometry pull down menu > Create > Primitives
e Tw Geom > chon primitives
Chon cylinder/cone sub panel
O nit toggle cha cot thir nhéat, chon full cylinder
Chon bottom center, va chon 1 trong 2 node trén md hinh
Chon node con lai
Nhap gia tri 1.5 cho 6 base radius =
Nhap gia tri 25 cho 6 height =
Nhén create solid
Nhan return

2.
3.
4.
5.
6.
7.
8.
9.

Khdi tru moi tao

Bwéc 4: tao 16 trén md hinh khéi bang cach trir di thé tich cta khéi tru
1. Chon solid edit panel béng 2 cach
e Tu Geometry pull down menu > Edit > Solids
e Tw Geom > chon Solid edit



2. Chon boolean sub panel
3. Thiét lap nhw hinh bén duéi

" trim with nodes operation type: operation:
™ trim with lines o simple (camhbine all)  A+B (unian) =
" trim with plane/surf " acdwvanced  A*E (intersection)
" merge * A-B (remowve B from A)
" detach A saolids Id  {A-B.B} (cut Awith B)
" hoolean =H solids I4
[ swapAandB _

4. O A: solids chon khéi solid I&n
5. O B: solids chon khéi tru
6. Nhan calculate

Bwéc 5: chia khéi solid bang cac dwéng bién
1. Chon solid edit panel
2. Chon trim with lines sub panel
3. O cot with bounding lines, chon solid, chon mé hinh
4. Chon lines, sau d6 chon cac canh nhw hinh bén dwoi

5. Nhan trim dé chia mod hinh



Bwéc 6: chia mé hinh bang phwong phap with cut line
1. O cot with cut line, chon solids, chon khdi solid nhd dwoc tao & budc 5

Trén thanh toolbar, chon User View /2

Tw ctra sb pop-up, chon restore 1

Chon drag a cut line

Chon 2 diém trén man hinh nhw hinh bén dwéi

a bk wb

e
[

.
> o

Chon 2 diém dé
vé cut line

6. Nhan phim gitra chudt dé chia mé hinh

7. Chon 1 khéi solid nhd nhw hinh bén dwoi

—

y —

x Khdi dwoc chon
8. Sr dung with cut line dé chia khéi nhw hinh bén dwéi

7' -
[

)

N Chon 2 diém



9. Chon khdi nhw hinh bén duwoi

Khéi dugc chon

10. Nhan User View ﬂﬁ’ chon restore 2
11. St dung with cut line d& chia khéi nhw hinh bén duéi

]

Chon 2 diém

Bw&c 7: ndi cac khdi véi nhau
1. Van chon solid edit panel
2. Chon merge sub panel
3. Chon to be merged: solid, chon 3 solid nhw hinh bén dwéi
4. Nhan merge, thu dwoc két qua nhw hinh

S

Bwéc 8: chia khéi bang cach str dung mét phang
Van & trong solid edit panel
1. Chon trim with plane/surf sub panel

2. Nhéan User view ﬂa, chon restore 3
3. Chon c6t with palne, chon khéi solid nhw hinh bén dwéi



with plane:

ﬂ solids m
v || e (pe e )

4. Chon N1, nhan va gitr phim trai chudt, va di chuyén chuét chi vao 1 trong
2 canh trong hinh bén duwé&i
Canh duwoc chon sé hién dam Ién

5. Tha phim trai chuét ra va nhan trai chuét & diém chinh gitra cta canh
dwoc chon
M6t node mau xanh 14 cay xuét hién tai vi tri nhap chudt. N2 sé tw déng
duwoc chon.

6. Thuc hién gibng #4 va #5 dé chon 2 node con lai nhw hinh bén duoi




Bwéc 9: chia khéi bang cach sir dung cac dworng thang
Van chon solid edit panel
1. Chon trim with lines sub panel

2. Chon cot with sweep lines, tai solids chon khéi nhw hinh dwéi

3. Tai lines chon 2 canh nhw hinh duoi

4. Duwdi sweep to, chon nut toggle va chon by a vector
5. Chon x-axis va sweep all
6. Nhan trim dé chia mé hinh

Bwéc 10:
1. Chon trim with plane/surf sub panel
2. O cot with plane, chon khéi cé khéi tru réng cho solids
3. Chon z-axis
4. Nhén va gitr phim trai chudt, va chon 1 canh nhw hinh duéi

Tha chudt va nhan trai chudt tai 1 diém bat ki trén canh da chon
M6t node 1 tim xuét hién tai noi dwoc chon

Nhan trim dé chia nhd md hinh

Nhan return dé quay tré lai menu chinh

© N O g



Bwéc 11: chia nhé md hinh bang céach tao 1 mat cong bén trong mé hinh
1. Chon surfaces panel
e Tw Geometry pull down menu > Create > Surfaces
e Tu Geom > surfaces
2. Chon splineffiller sub panel
3. Khéng chon auto create(free edge only) va kepp tangency
4. Chon cac canh nhw hinh dwoi

5. Nhan create dé tao mat cong

6. Nhan return

7. Tw trang Geom, chon solid edit panel
8. Chon trim with plane/surf sub panel
9

. Tai cot with surfs, chon khéi solid I&n cho solids
10. Chon mét cong vira tao cho surfs
11. Nhan chon extend trimmer
12. Nhan trim

13. Nhén return

14. Chon surfaces panel tr trang Geom
15. Chon spline/filler sub panel

16. Chon cac canh nhw hinh duéi

17. Nhan create
18. Nhan return
19. Chon solid edit panel tr trang Geom
20. Chon trim with plane/surf sub panel



21.

22.
23.
24.
25.

Tai cot with surfs, chon khoi solid cho solids

Chon mat cong vira tao cho surfs
Huy bd Iwa chon extend trimmer
Nhan trim

Nhéan return dé quay lai menu chinh

Bwéc 12: loai bé cac canh khéng can thiét trén mé hinh

1.

2
3.
4

© N o

. Chon céac khéi nhw hinh dwéi cho Iwa chon

Chon edge edit panel

. Chon (un)suppress sub panel

Chon lines >> by geoms

solids

Nhan add to selection

Nhap gia tri 45 cho 6 breakangle

Nhan suppress dé loai bd cac canh trén cac khdi dwoc chon
Nhan return dé quay lai menu chinh

Tao lwéi phan tie 6 mat (hex-meshing)

Bwéc 13: tao lwéi cho khéi solid nhw hinh bén dwéi

1.

2.
3.

4.

Chon solid map panel
e Tw Mesh pull down menu >> Create >> Solid Map Mesh
e Tuwtrang 3D >> solid map

Chon one volume sub panel

O cot along parameters, nhap gia tri 1 cho 6 elem size =

Chon sollcls cho c6t volume to mesh, chon khéi solid nhw hinh
bén dudi



© N O

Nhan mesh, lwédi dwoc tao cho cho khéi solid dwoc chon
Chon thém 1 khéi solid nhw hinh bén duéi dé tao ludi
Nhan mesh dé tao lwoi

Nhan return dé tr& lai menu chinh

Bwéc 14: tao lwéi thanh méng (shell) dé tao ra hoa van cua lwéi

1.
2.

o0k w

Chon trang 2D >> automesh
Chon 1 mat nhw hinh bén duwoi

Cho size and bias va interactive

Chon element size =1

Chon mesh type la mixed

Nhan mesh, dé tao lwdi cho mat dwoe chon



7.
8.
9.

Xuét hién hop clra sé density sub panel
Chon elem density = 4
Nhéan set to all

10. Nhan mesh
11. Nhan return dé tré lai menu chinh

Bwéc 15: tao lwéi cho khéi solid c6 bé mét vira dworc tao lwéi & bwéc trén

1.

ak 0N

Chon solid map panel ti trang 3D
Chon one volume sub panel
Chon khdi cé chtra mét da dworc tao lwdi

O cot along parameters, nhan nut toggle % gé chon density = 10
Nhan mesh dé tao lwdi

Bwérc 16: tao Iwéi cho cac khai solid con lai
Van con & trong solid map sub panel

1.

Chon 1 trong cac khéi solid con lai
Khéi solid dwoc chon phai lién k& véi khbi solid da dwoc tao lwdi & cac
bwdc trén dé ddm bao tinh két ndi gitra cac phan to

2. Chon kiéu phan t&r [a mixed

3.
4.

O cot along parameters, nhan nut toggle % gé chon elem size = 1.5
Nhan mesh



5. Lap lai cac bwdrc trén cho tat ca cac khéi solid con lai
6. Nhan return dé tré lai menu chinh

LA
W 810 4%
Sy a4
i

Chure nang tao lwéi tw déng

S&r dung ché dd hién thi “mappable” két hop véi chirc ndng tao Iwdi
multi solids trong solid map panel sé cho ta biét cac khdi solid trong md hinh
c6 thé dwoc tao lwdi trong 1 buéc

Bwéc 17: x6a cac phan tr lwéi trong mé hinh
1. Nhan phim F2 dé vao delete panel
2. Chon tat ca cac phan ti
3. Nhéan delete dé xda
4. Nhan return

Bwéc 18: str dung chire ndng multi solids dé tao Iwéi cho mé hinh
1. Chon solid map panel

Chon multi solids sub panel

Chon solid >> all

Chon kiéu phan t& la mixed

Chonelem size=1

Nhan mesh

Tt ca cac khdi solid trén md hinh dwoc tao lwdi cung 1 ltc

o TR wN
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Chwong 5
Phan te lwéi tir dién — Tetra Meshing

HyperMesh cung cép cac céng cu dé tao phan tl lwdi tr dién. Phwong
phap co ban nhat 1a tao tlr cAc phan tlr thanh méng cta bé mat kin ctia mé hinh.

Qui trinh tao phan tir tir dién tiéu chuan

Tao phan tt thanh méng (shell) cho bé mat mé hinh

Kiém tra chat lwong va sw két ndi ciia cac phan tlr thanh méng
Tao phan t& t& dién

X6a cac phan t&r thanh méng

Hiéu chinh (néu can thiét) dé dat dwoc chat lwong tét

akrwbhreE

Céc yéu cau khi tao lwéi tir phan tle thanh méng:
e M®6 hinh phai kin va chi cé 1 m6 hinh
e CA&c phan tlr khéng bi gap, khéng nam chéng 1én nhau
e Tranh cac goc qua nhod
e Tranh sy khéc biét quéa Ién vé kich thwéc cla cac phan t& gan nhau

DPéi v&i cac phan tie 4 canh trén lwéi thanh méng
e Chiathanh 2 phan t&r 3 canh
e Gilr nguyén phan t& 4 canh va tao lwéi solid dang hinh chép (kim tw thap)

>N -1/

Shell Mesh letra Mesh Faces

Volume Tetra Meshing
e Tw pull down menu Mesh >> Create >> Tetramesh
e T trang 3D >> tetramesh

 tetra mesh enclosed valurme: mesh
 tetraremesh ﬂ surfs M reject
¢ CFD mesh W match existing mesh element size = | [ 1.000
&+ wolume tetra 20w | A trias |
D - tetras | v optimize mesh quality |
s elems to current comp | v standard |
[ usecurvature [ Use proximity [returm ||

e Use Proximity: tao cac phan t&¢ nhé hon k& bén cac bién dang nhé dé
lam tron sy chuyén déi tlr phan t&r Ién sang phan tlr nhd



e Use curvature: d&t nhiéu phan tl doc theo cac dwdng bién

No options Use surface
curvature
Use surface
U prasisly curvature and
proximity
Vidu:

Bwéc 1. meé file housing.hm
Bwéc 2: tao lwéi phan tie tir dién cho chi tiét cover bang cach str dung
volume tetra mesher va kiéu phan ttr trias
1. Chon tetramesh panel
e TU mesh menu >> Create >> Tetra Mesh
e T trang 3D >> tetramesh panel
2. Chon volume tetra sub panel
3. Thiét lap thong sé nhw hinh bén dwdi



- tetra mesh enclosed volume: mesh
" tetra remesh ﬂ suts M reject
¢ CFD mesh [ match existing mesh element size = | | 10.000
 volumetetra 20;  w |/ trias |
KIDE. tetras | - optimize mesh quality |
= elems to current comp | - standard |
[ use curvature [ use proximity -I

4. Chon 1 mat cta md hinh, tat ca cac mat con lai tw ddng dwoc chon theo
5. Nhan mesh

VA,
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Hinh dang Iw6i trén bé mat la cac tam giac
6. Nhan reject dé& xda lwéi vira tao

Bwéc 3: tao lwéi bang cach ste dung volume tetra mesher va kiéu phan ti
R-trias
Van & trong volume tetra sub panel

1. Chon 1 mat trén moé hinh

2 Chon ED_¥ b Ftrias |

3. Nhan mesh dé tao lwoi

4. Quan sat lwdi vira tao voi lwdi dwoc tao & bwdc trén
5. Nhan reject dé& xoa lwdi vira tao
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3. Nhan mesh
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4. Nhan return dé quay lai menu chinh
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Bwérc 6:
e An tét ca cac mo hinh trén man hinh.
e Hién thj I&p phan t& cho 2 I&p hub va tetras
C6 phan tlr tam giac trong I&p hub va khdng c6 phan nao trong 16p tetras
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Mb hinh Iwéi tria shell
Bwéc 7: kiém tra chat lwong cua lwéi
1. Chon edges panel
e Chon menu mesh >> Check >> Components >> Edges
e Chon trang tool >> edges panel
2. Chon 7| ECTIES 4] chon bt ki phan t& ndo trén md hinh
3. Nhan find edges
O thanh staus bar xuét hién thdng bao “No edges were found. Selected
elements may enclose a volume.”
Théa man yéu cau khi tao lwdi tiv lwéi phan t&r thanh mong.
4. Nhén return dé tr@i lai menu chinh
5. Chon check elements panel
e Tw menu mesh >> Check >> Elements >> Check Elements
e Tuw trang tool >> check elems panel
6. Chon 2-d sub panel
7. Xac dinh cac phan t&r c6 hé sb aspect Ién hon 5
Khéng c6 phan tlr nao c6 hé sé aspect I&én hon 5
8. Xé&c dinh cac phan t& c6 goc nhé hon 20 dé (trias: min angle)
Khéng c6 phan tlr nao c6 goc nhd hon 20 dd
Két luan: lwdi thanh mdng nay thich hop cho viéc tao lwdi phan tir khoi tr
dién
9. Nhan return dé tré lai menu chinh

Bwéc 8: tao lwdi phan tir tee dién cho mo hinh hub
1. Chon I&p tetras lam I&p lam viéc
2. Chon tetramesh tw trang 3D
3. Chon tetra mesh sub panel

selecttrias/quads to tetra mesh
‘ - COmps 4 \ PO X > A s
4. Chon J : J chon bat ki 1 phan t& trén man

hinh




5. Nhan mesh dé tao lwdi phan to ti dién

Bwéc 9: kiém tra chat lwong cua cac phan tie tir dién

1. Chon check elems panel

2. Chon 3-d sub panel

3. Xac dinh chiéu dai ngan nhat ctia cac phan t
Chiéu dai nhé nhét 1a 1.09mm

4. Xac dinh goc nhé nhat (tria faces: min angle)
G6c nhé nhét 1a 19.08 do

5. X&c dinh phan tlr cé tet collapse nhé hon 0.3
C6 3 phan tlr c6 gia tri nhé hon 0.3.

Bwéc 10: tach riéng cac phan tlr c6 hé sé tet collapse nhé hon 0.3 va tim
cac phan tlr nam xung quanh céac phan ti bi 16
Van & trong check elems panel
1. Nhan save failed
Cac phan t bi 16i s& duwoc ghi nhé
2. Nhéan return dé& quay vé menu chinh
3. Chon mask panel

e Tuw display toolbar >> chon Mask tl
e Nhéan phim F5
4. Chon Bl M 55 retrieve
Céc phan t&r dwoc lwu trong buwdc trén sé dwoc goi ra
5. Chon elems >>reverse
6. Nhan Mask
Chi c6 3 phan t bi 16i hién thj trén man hinh
7. Nhan return



8. Trén thanh display, nhan unmask adjacent ®

9. Nhan thém 2 1an unmask adjacent

Bwéc 11: tao lwéi lai cho cac phan tir bj 16i va mét sé phan tlr xung quanh
no

Chon tetramesh panel

Chon tetra remesh sub panel

Chon elems >> displayed

Nhan remesh dé& tao lwéi cho cac phan tir dwoc chon

Nhan return

Chon check elems panel

Nhén tet collapse, thanh status bar thdng bao gié tri nhd nhét 1a 0.31
. Nhén return dé quay tré lai menu chinh

Bay gi® thi cdng viéc tao lwdi phan tl tlr dién da hoan thanh

Nooohk~wbdR

o8



Chwong 6
Thiét [ap cho bwéc phan tich

Thiét l1ap cac diéu kién bién
Thiét 1ap cho bwéc phan tich l1a xac dinh tat ca cac di liéu dau vao bén
canh viéc tao lwdi cho mo hinh:
e Kiéu phan tich dwoc st dung
e Gan vat liéu cho mo hinh
e Tao céac diéu kién bién (cac rang budc, luc, tiép xuc,...)
e Vamot sb dir liéu dau vao khac

Constraints Forces

Cac loai diéu kién bién o s
o Cac diéu kién bién (FE loadings) @ I R Ry

o Tai (rang budc, Iwc, ap suét, F - 1{0es0r
moment, nhiét do, dong chay, P= 1.00e+01

N J4 . £ Pressures
van toc, gia toc)
o Céc phuong trinh (lién két

toan hoc gilra cac node)

o Kiéu tiép xic
o Group (xac dinh tiép xuc gitra 2
déi twong)
o Group Surfs
e D6i twong tham chiéu (Reference
Entities)

Contact
Surface

o Sets
o Blocks (nhém dbi twong dwoc chiva
trqng 1 bién dang hinh hop oo )

e Cac doi twong toa dé (Coordiante \ ®
Entities) Vectors &
o Truc toa dé Systems
o Cac vector
e Do thi (Plotting)
o Curves (X-Y data) ® -
o Plots & - ;
e Output Requests w0 <N
o Loadstep (két ndi cac collector tai) -]

o Output Blocks o {.

e Control cards " Plotwith a Curve

ot




bat tai trong trén md hinh

HyperMesh cho phép ngwoi st dung dat tai trong 1én md hinh trwédc khi
tao lwdi. S dung BCs >> Loads on geometry pull down menu, cac tai trong sé
dwoc dat 1en tAt ca cac phan t& dwoc tao tr mé hinh. Diéu nay 1am tiét kiém rat

nhiéu thoi gian cho viéc dat tai [én mé hinh

Tai trong c6 thé dat trén mé hinh hay trén phan ti
e Dat kiéu chon dbi twong 1a hinh hoc

e Tao cac tai trong K1 nodes [} l]l
e Tao lwoi
e Sl dung load on geom panel dé dat e — g
tai cho cac pahn tlr comps | points
surfs lines

Create load on
geometry

Create the
mesh

Map the load to
the mesh

Vi du: thiét 1ap cac diéu kién tai trong

Vi du nay st dung file channel_brkt_assem_loading.hm




bat rang budc xung quanh
chu vi mat nay

bat lue tai 2 node
(pressing load)

Bwéc 1. meé file va quan st md hinh
1. M@ file channel_brkt_assem_loading.hm trong thw muc cai dat
2. Chon user profile la Radioss Buld Data

Bwéc 2: tao 2 load collectors

1. Nhéan load collectors '}
2. Chon create sub panel
3. Thiét 1ap nhw hinh dudi

* create loadcol name = | | pressing_load create
 update M color | v| no card image | create/edit

4. Nhan create dé tao collector pressing_load

5. Nhap constraints cho cé loadcol name = va chon mau xanh dwong
6. Nhan create dé tao collector constraints

7. Nhan return dé tré& vé menu chinh

Bwéc 3: dat cac rang budéc (RADIOSS SPC)
1. St dung model browser dé hién thi geom (‘@) cla chi tiét channel

2. Nhéan user view ﬂa trén thanh toolbar, chon iso1

3. Chon constraints panel bang 2 cach
e Tw pull down menu, chon BCs >> Create >> Constraints
e Twu menu chinh, chon analysis >> constraints

4. Chon create sub panel

5. Thiét lap nhw hinh bén dudi



@ create v | lines 4] v dafl =] 0 000
¢ update [ doi? = || 0. 000
size= | | E.000 v dofd =] 0. 000
7 label constraints v doid =] 0 000
v dofs =] 0 000
= | constantvalue | [V doff N | 0. 000

load types = |[SPC

dof (degrees of freedom) : bac tw do
dof 1, 2, 3 : chuyén ddng tinh tuyén theo phwong x, y, z
dof 4, 5, 6 : chuyén ddng quay tron xung quanh truc x, y, z
size: d6 I&n biéu twong rang budc dwoc hién thj trén man hinh
label constraints: hién thi cac bac tw do

6. Chon cac canh nhw hinh dwoi

Cac canh duoc

7. Nhan create dé tao rang budc trén cac doan thang dwoc chon
8. Nhan return dé tré lai menu chinh

Bwéc 4: dat cac rang budc cho cac node doc theo cac dwéng thang dwoc
chon
1. Chonload on geom panel theo 2 cach
e Tw pull down menu, chon BCs >>load on geom
e T menu chinh, chon analysis >>load on geom
2. Chonloadcols >> constraints
Chon select
4. Nhan map loads
M®&i rang budc dwoc dat tai méi node
5. Nhan return dé tré lai menu chinh

w

Bwéc 5:

1. Chon user view ﬂa chon restore 1
2. Tai model browser, nhan phai chuét trén pressing load va chon make
current



Bwéc 6: tao diéu kién lwc (RADIOSS FORCES) trén mé hinh bracket

1. Chon forces panel
e Tw pull down menu, chon BCs >> forces
e Tw menu chinh, chon analysis >> forces
2. Chon create sub panel
3. Thiét l1ap nhw hinh duéi

& create ﬂ nodes M ﬂ magnitucle % = | | 200.000
¢ update v lzbelloads
s global system |
- maghitude = [ 5.000
- | y-Exi s |
load types = |[FORCE

magnitude: do I&n cda lyc
y-axis: chiéu cta lwc triung véi chiéu cua truc y
magnitude % : d6 1&n biéu twong lwc dwoc hién thi trén man hinh
4. Chon 2 node nhw hinh dudi
2 hode duoc chon

DRCE = 5.00e+00

6. Nhan return dé tr& lai menu chinh

Bwéc 7: dinh nghia loadstep cho rang buéc va luc



1. Chon load step panel
e T pull down menu, chon Setup >> Create >> LoadSteps
e T menu chinh, chon analysis >> loadsteps
Nhap pressing_step cho 6 name =
Chon hép thoai SPC va LOAD
Nhadn = ké bén SPC
Chon name (id)
Chon constraint
Nhan _ = ké bén LOAD va chon pressing_load
Dat type: la linear static
. Nhéan create dé tao loadstep pressing_step
10 Nhéan return dé tré lai menu chinh

© NGk WN

Ca hai collector pressing_load va constraints déu thudc vé Pressing_step



Xay dwng mo hinh mau cho qué trinh tinh toan phan tich

Muc dich cta qua trinh tién x |i phan t& hiru han 1a tao ra mé hinh cé thé
chay dwoc trén mot chwong trinh tinh todn phén tich. Giao dién HyperMesh voi
nhiéu chwong trinh phan tich phan tlr hivu han va tat ca cac (rng dung chi cé6 mét
dinh dang file dau vao. HyperMesh chi c6 1 file mau khac nhau cho méi chwong
trinh phan tich khac nhau ma né hé tre. Vi mdi file mau, HyperMesh st dung
dé tao ra cac file dau vao cho tirng chwong trinh phan tich riéng biét.

Twong tac véi cac chwong trinh tinh toan
M&i chwong trinh tinh toan cé nhirng dinh dang va cac thuat ngir riéng
Vi du: so sanh sy khac nhau vé céach trinh bay di¥ liéu ctia nat va phan té trong
phan mém Abaqus va OptiStruct / Nastran.
e 3 nut (node)
e 2 phan ti t&r giac

Radios (Linear) Abaqus
*NODE
GRID 1 0.0 1.0 0.0 1, 0.0 , 1.0 , 0.0
GRID 2 0.0 0.0 0.0 2, 0.0 , 0.0 , 0.0
GRID 3 1.0 0.0 0.0 3, 1.0 , 0.0 , 0.0

*ELEMENT, TYPE=S4,ELSET=part 1
CQUAD4 1 1 1 2 3 4 1, 1, 2, 3, 4
CQUAD4 2 1 3 4 5 6 2, 3, 4, 3, 6

HyperMesh c6 thé twong tac véi cac chwong trinh phan tich khac nhau bang
cach st dung “templates”
e Vé&itemplate cia mdt chwong trinh phan tich, cac déi twong sé dwoc dinh
dang wng v&i chwong trinhphan tich.
Vi du: component ctia chwong trinh Radioss (Linear) c6 thé 1a PSHELL hay
PSOLID
e PSHELL: phén ter shell, ID = 1, material = 1, thickness 5.0

PSHELL 1 15.0 1 1 0.0
e PSOLID: phan tt solid, ID = 2, material = 1
PSOLID 2 1 0




Cac dinh dang cua Collector
Binh dang cla cac collector dwoc chi dinh bang “Card image”.

HyperMesh Example solver keywords available as element types:
Collector
Type: Radioss (Linear) LS-Dyna Abaqus
PSHELL, PSHEAR, *PART *SHELL SECTION,
Component PSOLID, PCOMP *SOLID SECTION,
*RIGID BODY, ete.
PBAR, PBEAM, *SECTION_SHELL, *SURFACE
PGAP, PELAS, etc. *SECTION_SOLID, INTERACTION,
Property *SECTION_BEAM, etc. “FRICTION, etc.
MAT1, MAT2, MAT4, "MATL1, *MATL2, *MATERIAL, *GASKET
. MATS8, MATS, MAT10 *MATL3, etc. BEHAVIOR, etc.
Material

Cac dinh dang cho phan ti
Dinh dang ctia phan t&r dwoc chi dinh bang céch thiét 1ap “element type”.

HyperMesh
Element
Configuration:

Example solver keywords available as element types:

Radioss (Linear)

LS-Dyna

Abaqus

CBEAM, CBAR,

*ELEMENT_BEAM

*ELEMENT, TYPE= B31,

Bar CBEND B31H, B33, B33H, etc.
CQUAD, CQUADR, *ELEMENT_SHELL *ELEMENT, TYPE= S4,
. CSHEAR S4R5, M3D4, M3D4R,
ua R3D4, DS4, etc.
CTETRA *ELEMENT_SOLID *ELEMENT, TYPE=
C3D4, C3D4H, DC3D4,
Tetrad

C3D4E, DC3D4E

Cac dinh dang cho tai
Pinh dang cuta tai dwoc chi dinh bang cach thiét lap “load type”.

HyperMesh Example solver keywords available as element types:

Load

Configuration: Radioss (Linear) LS-Dyna Abaqus
SPC, SPCD, ASET, | *BOUNDARY_SPC_NODE, *BOUNDARY,

. ASET1, SUPPORT, *BOUNDARY *BOUNDARY, TYPE=
Constraint QSET1, ete. PRESCRIBED_MOTION__ ACCELERATION,
VELOCITY, etc.
NODE
Force FORCE “LOAD_NODE_POINT “CLOAD

Pressure

FLOAD, PLOAD2,
PLOAD4, QBDY1

*LOAD_SHELL_ELEMENT,

*LOAD_SEGMENT

*DLOAD, *DFLUX,
*FILM, *DECHARGE




Tools

%= User Profiles

A AR .
Cong Cu thay d°| dlnh dang Customize uger interface:;
Preferencec >> User Profiles application: [ Hyperssh -
F||eS >> Load >> Template F||e " Default [Hypertdesh)
Nhan phim “G” 9 RACIDES [BukData -
. . ™ OptiStuct
Files >> import >> FE sub panel et
Abaqus | Standardap ~]
" Actran
" Ansys
. £ LsDyna |Keyword9?1 j
CoIIec'fors pull down va Collectors C Madimo e 7]
: @ r‘ rﬁ_ %t: r{-_ ﬁ" " Mastran
panel © Pamerash [PamerashzGzooe <
o Create " Permas
= Chi dinh card image cho oo
collector dwoc tao W flways show at start-up
» Chinh stra card image [ ok | cace
* Chi dinh vat liéu cho collector
o Update

= Chi dinh vat liéu cho collector dang tdn tai
= Chinh dinh hoac chinh sira card image dang ton tai
Elems type >> load types panel
o Ap dat va thay dbi kiéu phan t / tai cho cac phan ti / tai

Collectors >> Card Edit hoac toolbar @

o Xem va chinh slra card image cla bét ki ddi twong nao trén mé hinh

o Bao gbm céac dbi twong khong phai collector (ndt, phan ti)
Model Browser

o Nhan chuét phai trén collector va chon edit card

o Xem va chinh stra card image cua collector dwgc chon
Preferences >> Graphics

o M0t s dac tinh hién thi cia mo hinh
Summary panel

o Hién thi thdng tin vé mé hinh

o Giup quan sat va dam bao cac théng tin dwa vao la chinh xac

Summary Type Included Information

Components ComponentName, ID, Material Name, Thickness, Mass,
#Elements

Center of Gravity ComponentName, ID, Mass, X, Y, Z

Elements Type of Elements, Element Configurations

Error Checks Load Collector, Load Steps, Components

Loads Load Collector, ID, FX, FY, FZ, Magnitude

Moment of Inertia Moment of Inertia




Qui trinh thwc hién

1. Tao cac thuc thé can thiét cho md hinh
e Ghi nhé nhirng gi can thiét cho chwong trinh phan tich dang st
dung
e Cac dbi twong can phai dwoc dat vao dung collector
e Tét ca thuwce thé trong 1 collector ¢6 cuing thudc tinh
2. LAy céac card image khi can thiét
e S dung panel Setup/collectors, kiéu phan tt, kiéu tai
e Cac phan tlr va tai ludn ludn co 1 kiéu
e Doi khi cac collector co thé khéng can mét card image
3. Nhap gia tri cho card image theo yéu cau

e S dung Egﬁ i %J‘:q f:fu‘ hoac collectors > card editor
panel dé kiém tra card image cla tat ca collector
e Mot sb card image yéu ciu nhirng thuc thé khac dwoc chon lam tai
liéu tham khao
4. Hiéu dwoc nhitng théng tin chi tiét vé cach thic twong tac gitra
HyperMesh va cac chwong trinh phan tich



Chwong 7
Connectors

Dinh nghia:

Connector (thwc thé két néi) la dbi twong hinh hoc dung dé két ndi cac chi

tiét lai v&i nhau. Mot sb connector: cac mdi han diém (spot weld), han dwdng
(seam weld), bu-long (bolt), k&t ndi dinh chat véi nhau bang phwong phap dan
(Adhesive), v.v...

Spot Weld

Bolt

Seam Weld

Area Connection

(Adhesive)

Vi tri dat cac connector:

Thanh céng cu Connector:

Node: connector dwoc tao tai cac node

Point: dworc tao tai cac point

Line: dwoc tao tai cac dwdng thang

Element: dwoc tao tai cAc phan tlr (chi dung cho két néi Adhesive)
Surface: dwoc tao trén cac bé mat (chi dung cho két néi Adhesive)

spot add links Compare
Spot bolt unrealize quality
Bolt Tao, chinh sra —
Seam cac connector area
Area apply mass
Apply mass: d&t vat liéu cho lién két. L_fe35s0mb

FE Absorb: tao lién két méi tr cac phan tlr hién tai (cac phan ti nay la cac
phan t&r FE (finite element) dai dién cho céc lién két méi han, bulong,...).
Add Links: thém céc thuc thé lién két téi connector dang tén tai.

Unrealize: x6a cac phan tlr FE lién két v&i két ndi hién tai.

Compare: so sanh cac két ndi trong mé hinh véi cac két ndi trong Master
Connection File (MCF) hay trong Master Weld File (MWF) va canh béo vé
bat clr sw khac biét nao dwoc tim thay.

Quiality: kiém tra chat lwong cla céc thyc thé két néi (connector entities).



Vi du 1: tao lién két connector 1a méi han diém

Front_Truss_1 ~—

Front_Truss_2

Bwéc 1:

1. M@ file frame_assambly.hm

2. Chon Preferences pull down menu, chon User profiles
3. Chon Radioss >> Bulk Data

4. Nhan OK

Bwérc 2:

1. Chon View >> Connector Browser

2.  Quan sat layout ctia Connector browser
Connector Browser cho phép xem va quan |i tAt cd cac connector da duoc
tao ra trén mo hinh

& frame_assembly.hm" - HyperMesh v10.0 - RADIOSS (Bulk Data Format) E—
File Edit View Collectors Geometry Mesh Connectors Materisls Properties BCs Setup JIools Morphing Optimization Post XYPlots Preferences Applications Help

b

BAEEYRISEER  CQAGDGALAR A IQAYasSHn Nl 00D TE RUB

x
“
=S K -
PID: £ | Component =]
&
component window &®
E b
EE®s LAk 2Y%e
Entities [ T | Link1 | Link2 | Link3 | State]] &
132
&
ABC
»*\EIC
connector window L

z

L

Ban e geom -Hfle AR v ke T & K X S84

R T CR R )

nodes lines surfaces s0lids quick edit & Geom
node edit line edit surface edit solid edit edge edit 1D
temp nodes circles defeature primitives point edit laliy:{n]
distance lenith midsurtace autocleanup 30
O Analysis
 Tool
" Post

Geormetry

W Con_Frt_Truss

Bwéc 3: tao lién két méi han

Co6 2 phuwong phap tao connector: ty déng va khéng ty déng.

1. Vao Spot panel bang cac cach sau:




e Nhén chuét phai vao connector window va chon create >> spot.
e T menu chinh, chon trang 1D, chon thé connector, chon spot.

e Tai day cia connector browser, chon biéu twong spot Q
Chon spot sub panel.
Chon Con_Frt_Truss lam I&p lam viéc.
Chuyén location: entity selector sang points.
Chon 6 diém dé xac dinh vj tri cac mdi han (nhw hinh bén dwéi) bang
cach chon points >> by collector va chon Con_Frt_Truss.

abkowbd

diém mdi han

\'.l‘
6. Nhan select.

7. Tai dong connect what, chon comps va chon Front_Truss_1 va
Front_Truss_2 >> select.
8. Thiét lap cac théng sb con lai nhw hinh bén duéi.

‘
)
A

* spot location: - | points | I | type = | 1+ = | - | mesh independent |
" create fe file: | «<econfig.cfg [ non-normal projection reject
 reslize ﬂpropfile: [ :' - | no systems |
¢ edit connectwhat  w Comps M
T2 | geom
nurm layers: b total 2 $ | diameter= || o.ooa
tolerance = [ 5.000 _retum |

9. Nhén create

10. Nhén return
6 connector dwoc tao bang phwong phap tw déng, cac connector cé mau xanh 1a
thé hién viéc tao cac két ndi mdi han diém da thanh cong.

[

Y
oy

6 connector duoc tao




C6 3 trang thai ctia connector (thwe thé két néi) khi ching dwoc tao:
e Unrealized (mau vang ' ): trang thai ban dau cta thwc thé két néi khi tao
e Realized (mau xanh 1a ¥): cac thuc thé két ndi dwoc tao thanh cong.
e Failed (mau d® ®): cac thuc thé két ndi dwoc tao khoéng thanh céng.
Khi thwe thé két néi dwoc tao bang tay (manual), mau cda thuc thé két néi
sé chuyén tlr mau vang sang mau xanh la. Néu dwoc tao bang phwong phap tw
déng (automatical), mau cua thue thé két néi la xanh 4.

Bwéc 4: quan sat connector browser
1. Trong ctra s6 connector window, nhan dau + ké bén RBAR.
RBAR chtra dwng 6 connector virva moi tao
2. Trong ctra sd component window, nhap chudt phai 1én Front_Truss_1
va chon find.
Trén man hinh dd hoa chi tiét Front_Truss_2 bj 4n di.
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6 connectar(s) highlighted in browser.

[m Con_Frt_Truss

3. Nhan chuét phai I1én Front_truss_1 Ian niva va chon Find Attached.
Nhing chi tiét nao dwoc két ndi véi chi tiét Front_Truss_1 bang cac thuc
thé két néi sé xuét hién trén man hinh dé hoa.

Bwéc 5: tao lwéi (phan tlr thanh méng — shell) cho 2 chi tiét trén
1. Nhan F12 dé vao automesh panel.
2. Thiét lap céc théng s6 nhu hinh bén dudi

surfs ﬂ element size = [W = elems to surf comp |
size and hias mesh type: hd |I:[> mixed | = first order | reject
Ql optimize flowe: [ align
edge deviation rmagp: [vw size [w skew

unmeshed surfs
failed surfs

[ break connectivity
[ previous settings
[ link opposite edges

surface deviation
rigid body mesh
automatic

<|”)’)’)’)3\)\1




3. Chon surfs >> displayed.
4. Nhan mesh dé tao lwoi.
5. Nhan return.

Bwéc 6: hién thi assem 2
Han 2 chi tiét Front_Truss 1 va Front Truss 2 (Front Truss) v&i chi tiét
Reinforcement Plate (Reinf_Plate).

1. Chon thé Model hoac chon View menu >> Model Browser.

2. Chon Elements + Geometry (ﬁ]z)
3. Nh&n chuét phai assem_2 va chon isolate.

Bwéc 7: tao thwe thé lién két gitba Front truss va Reinf_Plate

1.

w
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Trén thanh status, chon set current component va chon collector
Con_Truss_Plate.
Chon connector.
Trong clra sé connector window, nhan chuédt phai va chon create >>
spot.
Chon create sub panel.
Hang location, chon points.
Chon points >> collector >> chon Con_Truss_Plate.
Nhén select.
Hang connect what >> chon components va chon:
e Front Truss 1
e Front _Truss 2
e Reinf_Plate
Nhén select.



" spot location: g points M
* create
= realize
i edit connectwhat W comps 4 | connectwhen: - now |
S elems re-connectrule: W none |
nurm layers: - total 2
— talerance = | FE.000D

10. Trong cra sd connector window, nhin diu + ké bén undefined,

create

reject

cac

connector vira tao c6 mau vang (trang thai unrealized), chirng to viéc tao

cac connector nay van chwa dwoc hoan thanh.

Bwéc 8: hoan thanh viéc tao cac connector & bwéc trén thanh cac phan tir

méi han
1. Chon realize sub-panel.
2. Chon connectors >> displayed.
3. Thiét lap cac thdng sb nhw hinh bén duwéi.

 spot location: connectors M tvpe = | we ld - | mesh dependent | realize
" create fe file: | «<econfig.cfg [ non-normal projection reject
& reslize $ |propfile: | hd | no systems |
¢ edit ?‘ elems to current comp
$ | diameter= | | 0.0o0d
tolerance = B .000 _

4. Nhan realize dé chuyén céac thuc thé két ndi thanh cac phan t& méi han.

5. Nhan return.
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Bwéc 9: hién thi mé hinh assem_3
1. Chon thé Model hay chon View >> Model Browser.

2. Chon Elements + Geometry (ﬁ]z)
3. Nhan chuét phai assem_3 va chon isolate.

Bwéc 10: tao cac connector bang cach nhap tlr Master Connectors
(MCF) dé lién két cac chi tiét vé&i nhau nhw hinh dwéi

File




2 rail phai
(Right_rail_1 va Right_Rail_2)

e asmae

[ ]

1. Tw Pull Down menu >> File >> Import.

Trén thanh cong cu Standard, chon Import b :
Trong 6 import type, chon Connectors.
Trong 6 file type, chon Connectors.

Nhan Open = va chon file rails_frt_truss.mwf.

Nhan Import.

Trén man hinh d6 hoa xuat hién cac connector méi dwoc nhap vao, va cac
connector nay dwgc chira dwng trong layer CE_Locations.

ok WD

Cac connector méi duoc
nhap vao

-1
:

N e

Bwéc 11: hoan thanh viéc tao cac connector & trén thanh cac phan tee moi
han

Chon CE_Locations lam l&p lam viéc.

Trong ctra s6 connector window, nhan phai chuét chon create >> spot.
Chon realize sub-panel.

Chon connectors >> displayed.

Thiét Iap cac théng sé nhu hinh bén dudi

akrwnhE



 spot location: connectors M tvpe = | we ld - | mesh dependent | realize
" create fe file: | «<econfig.cfg [ non-normal projection reject
= realize % |propfile: | v | no systems |
¢ edit = elems to current comp
$ | diameter= | | 0.0o0d
tolerance = B .000 _
6. Nhan realize dé chuyén cac connector dwoc chon thanh cac phan t& moi

han.
7. Nhan return.

2 rail trai

(Left_Rail_1 va Left_Rail_2

Bwéc 13: tao moét |&p méi (component)
1. Chon component collectors
a. Tw thanh collectors >> Component ® :

b. Tw pull down menu >> Collectors >> Create >> Component.
2. Thiét lap nhw hinh bén duéi

* create comp name = || CE_Locations_Dup create
~ update M color create/edit
" assign v | no card image |
= no proparty |
[retum ]|

Bwéc 14: tao cac connector bang cach phan chiéu tte cac connector c6 san
1. Chon reflect panel theo cach sau:
e Tw pull down menu >> Connectors >> Reflect >> Connectors.



e Tw menu chinh, chon trang Tool >> reflect.
ﬁ connectors 14 | - | -axis B 14 | reflect |

2. Chon connectors >> by collector >> CE_locations >> select.
3. Chon connectors >> duplicate >> current comp.
Day |a cac budc dé chon cac connector cé sdn va sau d6 sao chép ching

Vao trong I&p dang lam viéc.

4. Chon x-axis (thiét 1ap mat phang dé phan chiéu cac connector méi dwoc
sao chép — mat phang vudng goc véi truc x).
Nhan B 2 1an dé& xac dinh vj tri cia mé&t phang.
Nhap gia tri 0 cho cac gia tri x,y,z.
Nhan return dén tré lai reflect panel.
Nhan reflect d& phan chiéu cac connector (cac connector méi tao & trang
thai unrealized — mau vang)

© N O O

cac connector méi dugc tao
(unrealized - mau vang)

Bwéc 15: tao lién két (Link) gitba cAc connector va céc chi tiét rail trai
1. Chon connector browser.
M& rong folder RBAR trong clra s6 connector window.
Nhan State dé sép xép theo trang thai ciia cac connector.
Chon tat ca cac connector mau vang (unrealized).
Nhan chuét phai vao cét Entities, chon Update Link. Clra sé update
window xuét hién.

ok wnN

Update *

Marme | Search | Feplace | -

Link. Type |,3,:,,-,-||:|S j | j

Link Select « | ]

Lirk, State | j | j

Kl

6. O hang link type, chon comps cho cét Search.

7. Chon 6 trbng hang Link Type, co6t Search. Xuat hién component
selector & goc phai bén dwdi man hinh.

-
3



8. Chon component >> Right_Rail_1.

9. Chon proceed

10. & hang link type, chon comps cho c6t Replace.

11. Chon 6 tréng hang Link Type, cot Replace. Xuat hién component
selector & goc phai bén dwédi man hinh.

12. Chon component >> Left_Rail_1.

13. Chon proceed.

14. Nhan Update dé cap nhat lién két méi.

Update *
Mame | Search | Replace =
Link Type |.3.:.mp3 j ||:u:umps j
Lirk Select | (6 Fiight_Fiail_1 |21 Left_Riail_t -
Link State | j | j =
4] il

15. L&p lai buwéc 6 dén bwéc 14, chon Right_rail 2 cho cét Search va
Left Rail 2 cho cot Repalce.
16. Nhan nut X dé déng clra sbé Update.

Bwéc 16: hoan thanh viéc tao cac connector & trén thanh cac phan tee maoi
han

1. Chon spot : realizeb sub-panel.

2. Chon connectors >> by collector >> CE_Locations_Dup >> select.

3. Thiét Iap céc théng sé nhu hinh bén dudi

- spot location: cohhectors M type = | | weld - ‘ mesh dependent ‘ realize |
" create fe file: [ <<econfig.cfiag [ non-normal projection reject I
o realize i‘propfile: [ :‘ - ‘ no systems ‘
- edit 2 elems to current comp
¢ | diometer= | | 0.000
tolerance = | E.000 _

Vi du 2: tao lién két theo vung (kiéu dan dinh)

Bwéc 1: quan sat moé hinh
1. M@ file frame_assemblyl.hm.
2. Chon Preferences menu >> user profiles.
3. Chon Radioss >> bulk data.
4. Chon OK.

Bwéc 2: tao lién két dan dinh gitra 2 chi tiét Left_Rail_1 va Left_Rail_2
1. Chi hién thj 2 chi tiét Left_Rail_1 va Left_Rail_2 trén man hinh dé hoa.
2. Taora 1 I&p méi va dat tén la Left_Rail_Adhesive, chon I&p mé&i tao lam
|&p 1am viéc.
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8.

area
create
realize
edit

10.

11.

Chon 1 phan tir

Chon area panel bang céch:

e Nhép phai chuét vao ving connector window va chon Create >>

area.
e Tw menu chinh, chon trang 1D >> connectors >> area.

e Chon biéu twong < & bén dwdi connector browser.
Hang location, chon elems.
Chon 1 phan tt trén chi tiét Left_Rail_1.

Chon elems >> by face (tat ca cac phan t&r nam trén cung 1 méat déu

dwoc chon).

pmr———

Hang connect what, chon comps, sau d6 chon Left Rail 1
Left_Rail_2, nhan select.
Thiét Iap cac théng sé nhu hinh bén dudi

location: hd | elems | I4 | type = | | adhesives - | mesh independent

&

|

fe file: | c<econfig.cfg [ non-normal projection
¢ |propfile: | << ran_acm. tcl

connectwhat:  w comps I v shell gap
density = i 1
tolerance = 1a0.000

Nhén create.
Quan sét phan t&r vira dwoc tao, nhan reject dé hay bd két qua.

Thay dbi 1 vai théng sb dé tao phan tlr dan dinh khac

reject




& area location: hd | elems | I4 | type = | | adhesives - | mesh independent |
" create fe file: | ¢«<econfig.cfg [ non-normal projection reject
 realize ﬂpropfile: | «<<ran_acm. tecl :'
¢ edit connectwhat: ﬂ COmps M - (T1+T&) 2

density = |3

tolerance = 10.000 _

Vi du 3: tao lién két bulong (Bolt)
Bwéc 1: quan sat mé hinh
1. M& file frame_assembly2.hm.
2. Chon Preferences menu >> user profiles.
3. Chon Radioss >> bulk data.
4. Chon OK.

Bwéc 2: hién thi lép assem 5
1. O thé Model, chon Assembly Hierarchy, nhan phai chuét trén assem_5
va chon isolate.
2. Chon Con_Rear_Truss lam I&p lam viéc.

Bwéc 3: tao lién két bu-long
1. Vao bolt panel bang cac cach sau:



e Nhép chuét phai trong ving connector window, chon Create >>
bolt.
e Tu menu chinh, chon trang 1D >> connectors >> bolt.

e Chon biéu twong I

& haolt location: ﬂ nodes ﬂ type = [ bolt (general hole diameter: create
" create fe file: | <<econfig.cig min = || 0.ooao reject
r realize ﬂpropfile: [ :' max = [ 1o0o.000
connectwhat  w | COmps | I | v no systems |
nurn layers: - | total 2 | A | use dynamic vector
talerance = [ 1.000 [retum |

Ctra sb dé tao lién két bu-long

2. Hang location, chon nodes va chon 1 node trén canh 16 cla chi tiét
Rear_Truss_1.

Chon comps va chon Rear_Truss_1va

3. Rear_Truss_2.

4. Nhap gia tri 50 vao 6 tolerance =.

5. Chon bolt (general) cho 0 type =.

6. Nhap gia tri 60 cho 6 max=.

7. Nhéan create.

8. Nhan return,
& haolt location: v | nodes | I | type = | | bolt (general haole diameter:
" create fe file: | <<econfig.cig min = | 0.ooao reject
r reslize ﬂpropfile: [ max = | 60.000

connectwhat: ﬂ COMmps ﬂ - no systems |

nurm layers: - | total 2 | - | use dynamicvector

talerance = | s0.000 _retum |




