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Phian mém ANSYS ED
Mot ho phin mém da trudng vat Iy ANSYS/Multiphysics phuc vu dao tao 12 mot cong
cu tot cho moi ngudi, cdc cdn bd & cdc nha mdy, cic gido vién sinh vién & cdc truong
Pai hoc ky thuat, cdc cdn b & cdc Vién Nghién ctru. Phan mém ANSYS/ED gidng
phin mém ANSYS/Multiphysics, trong d6 g6i cic tinh ning cua
ANSYS/Multiphysics va chung mot huéng dan GUI, nhung ching han ché kich thuéc
ctia mo hinh, khi tao ching va khi giai. Cdc gidi han gdom:

ANSYS/ED -Cung cép chuyén nghiép véi cic cong cu hoc cong nghé ANSYS
cho tirng cac nhan.

ANSYS/ED Student Edition - C6 gi4 tri cho cdc trudng dai hoc cao dang.

ANSYS/ED Test Drive - Phién ban giéi han thoi gian ( 30 ngay hodc 20 lan).
Pham vi giéi han ANSYS/ED

Gioi han phan tich PTHH ANSYS/ED

DOF Sb bac tu do 16n nhat 2,000 (14,000 cho FLOTRAN)
S6 Nt 16n nhat 1,000 (2,000 cho FLOTRAN)
S6 phan tir 16n nhat 500 (2,000 cho FLOTRAN)

S6 bac tu do chinh Master DOF 16n nhét (50

Gioi han mo hinh vat ran ANSYS/ED

S6 diém Keypoint 10n nhat 100
S6 duong 16n nhat 100
S6 dién tich 16n nhat 50
S6 thé tich 16n nhat 10

Gidi han kiéu phan nr ANSYS/ED

Khong c6 phan tir composite (SOLID46, SHELL91, va SHELL99)
Phién ban sinh vién va Kkiém tra thiét bi ANSYS/ED

Gi6i han phan tich PTHH cua phién ban SV cad kiém tra ANSYS/ED

DOF Bic ty do 16n nhat 1,000 (8,400 cho FLOTRAN)



S6 Nut 16n nhat 500 (1,200 cho FLOTRAN)
S6 phan tir 16n nhat 250 (1,000 cho FLOTRAN)
S6 Master DOF 16n nhét 50

GiGi han Mé hinh Vét ran NSYS/ED phién ban SV va KT

S6 diém Keypoint 16n nhat 100
S6 duong 16n nhat 100
S6 dién tich 16n nhét 50
S6 thé tich 16n nhat 10

Gi6i han kiéu phan tir ANSYS/ED SV va KT
Khong c6 Phan tir composite (SOLID46, SHELLI1, vaSHELL99)

Cac thudc tinh dwgec trinh dién ciia ANSYS

Danh muyc céc thudc tinh ddng lwu y duoc trinh dién trong cic 16i giai.

Chon ché d$ phan tich

Chon ché d6 phan tich dién hinh 1a phuong phdp giai, do cting phan tir (stress
stiffening), chon phuwong phép l3p trong bai todn phi tuyén Newton-Raphson .

Kiéu phan tich

Mot sb kiéu phan tich dugc dung trong ANSYS: Tinh (static), dong ( modal), Diéu
hoa (harmonic), Chuyén ddi (transient), Phd (spectrum), 6n dinh (eigenvalue buckling),
va cAu triic con (substructuring). Loi giai c6 thé 12 tuyén tinh va phi tuyén.

Pham vi sir dung cic sian pham ANSYS

Phan mém ANSYS c6 cdc md dun san pham riéng biét sau: ANSYS/Multiphysics,
ANSYS/Mechanical, ANSYS/Professional, ANSYS/Structural, ANSYS/LS-DYNA,
ANSYS/LinearPlus, ANSYS/Thermal, ANSYS/Emag, ANSYS/FLOTRAN,
ANSYS/PrepPost, ANSYS/ED.

St dung Help

Céc thong tin tronmg phan tro gidp cia ANSYS duoc viét theo céc tiéu dé, dé tra ciru
va st dung..

Toan tir Boolean



Todn tir Boolean Operations (dua trén co so dai s6 Boolean) cung cap cong cu dé c6
thé ghép cdc dir liéu khi ding cdc todn tir logic nhu: cong, trir, chén.... Todn tir
Boolean c6 gia tri khi dyng mo hinh vat ran Thé tich, Dié¢n tich, dudong ( volume, area,
and line).

Truec tiép tao phan tir

Dinh nghia phan tir bang céch tryuc tiép dinh nghia nit.

Cac mon khoa hgc Discipline

C6 5 linh vuc khoa hoc ¢é thé giai béng phﬁn mém ANSYS: Két ciu-Co (structural),
Nhiét (thermal), Dién (electric), Tir (magnetic), va chat long (fluid). Nhung ANSYS
cho phép gidi cdc bai toan da truong vat ly. Céac truong Vat ly thuong tac dung cdp doi,
nhu nhiét 6 va chuyén vi trong phan tich tng suat -nhiét..

Chon phin tir

Nhiéu kiéu phan tir ¢6 chon phan tir dugc xdc dinh vat thé nhu vay 1a cdc phén tir v6i
cac hanh vi va chirc nang, phan tir cho két qua dugc chon in ra...

Kiéu phan tir dwoc ding

Can chi rd phan tr dugc ding trong bai todn. Khoang 200 kiéu phan tir trong ANSYS.
Ta c6 thé chon mét kiéu phﬁn tor voi cvdc déc tinh, trong dd, xac 1ap s6 bac tu do DOF
(nhu chuyén vi, nhiét do...) cho cédc hinh dic trung nhu duong, hinh tir giac, hinh hbi
hop..., cac hinh nam trong khong gian 2-D hoic 3D, tuong tng véi hé théng toa do.
Cac phan tir bic cao

Higher-order, or mid-side noded elements, have a quadratic shape function (instead of
linear) to map degree-of-freedom values within the element.

Interactive Time Required

D6 1a cdc phan tir gan ding, dung trong cdc bai todn véi giao dién theo budc. Thoi
gian duoc iy thoi gian cta hé théng mdy tinh.you, and so on.

Tén bai toan

Tén File dugc dat riéng cho tirng bai, nhung c6 gid tri trong cic phan tich ANSYS.
Phéan kiéu Jobname.ext, trong d6 ext la kiéu File do ANSYS dinh tuy tinh chit cta
dir liéu duoc ghi. Tén File dugc goi tuy yéu cau nguoi ding. Néu khong dit tén riéng,
ANSYS mac dinh tén 1a FILE.*.

Mirc do kho



C6 3 murc do: d&, trung binh va khé. Cac bai todn khé c6 thé chuyén thanh d&, khi sir
dung bai toan tinh theo budc. Tinh chit dién hinh ciia advanced ANSYS c¢6 dang nhu
cdc bai todn phi tuyén, macro hoic advanced postprocessing.

Thugc tinh vat liéu

Thudctinh vat 1y cta vat liéu nhu moédun dan hoi, mat do, ludn doc lap véi tham s6
hinh hoc. Nén, chiing khong gin véi kiéu phan tir. Thudc tinh vat liéu quy dinh dé giai
ma tran phan tir, nén dé dé dang ching dugc gin cho ting kiéu phan tir. Tuy thudc
mg dung, thudc tinh vat liéu c¢6 thé 1a tuyén tinh, phi tuyén, hoic dang hudng... Ciing
nhu kiéu phan tir va hing s6 dic trung hinh ddng, can phai dit thudc tinh vat liéu
nhiéu 14n, tuy theo vat liéu.

Ung suit phang Plane Stress

Trang thdi ing sudt, trong d6, Gmg sudt phdp va Gmg suét tiép theo phuwong vudng géc
bang khong.

Hau xir ly Postprocessing

ANSYS phan tich theo pha, & d6 ta c6 thé xem lai céc két qua phan tich nho céc hinh
anh mau va cic bang ) liéu. Hau xu 1y chung (POST1) dugc dung xem lai két qua tai
mot bude nhoé trén toan bd mo hinh vat thé. Hau xur 1y theo thoi gian (POST26) dugc
dung xem lai két qua tai céc diém dac biét trong md hinh trén toan b thoi gian cac
budc.

Preferences

Hop thoai "Preferences" cho phép chon céc linh vuc k¥ thuat theo yéu cau véi viée loc
chon thuc don. Mic dinh, thuc don chon dua ra tit ca cdc linh vuc , céc linh vuc
khong 4p dung duoc an mo. Viéc chon duoc tién hanh b'c"lng danh diu. Thi du, chon
muc két cAu, thi cdc muc khac duoc an.

Tién xir Iy Preprocessing

ANSYS la pha phan tich nhap dit liéu nhu mé hinh hinh hoc, vat liéu, kiéu phan tir
cho chuong trinh.

Goc Primitives

Trude hét dinh nghia hinh ddng hinh hoc cho ANSYS, nhu dinh nghia mot hinh chi
nhat, cé thé dinh nghia theo dién tich, theo 4 canh, theo 4 diém.

Hing s6 thue Real Constants



Cung cap bo sung cdc tham sé hinh hoc cho kiéu phan tir, nhitng thong tin khong thé
nhap dugc vao cdc nit. Dién hinh nhu, phan tir vo shell 1a chiéu day vo mong, phan tir
dam 12 dién tich mat cit. C4c tinh chit nay dwoc nhap tuy theo kiéu phan tir yéu cau.

Giai Solution
La pha phan tich cia ANSYS, trong d6 xdc dinh kiéu phan tich va chon, dat tai va
chon tai, khdi dong giai phan tir hitu han.Mic dinh 1a phén tich tinh.

Mait lam viéc Working Plane (WP)
La mdt mdt tudng twong voi géc toa do. Trong h¢ toa d6 2-D (H¢ dé céc hay toa do
cuc) dugc bam theo tung gia s6 khi ¢6 ludi hién. Dung dé dinh vi mot dbi tugng cua

md hinh. GAc toa d§ ctia mat lam vi¢c dé cdc nam trung goc toa dd toan cuc.
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PHAN TICH KET CAU

PHAN TICH UNG SUAT BIEN DANG CAN GAT

Static Analysis of a Corner Bracket

1.1. PHAM VI BAI TOAN

C4c san phan ANSSYS

Miic do kho
Thoi gian hoc
Linh vuc k§ thuat
Kiéu phan tich

Kiéu phan tir

Dic diém bai todn

Pham vi bai todn

Mo ta bai toan

Xay dung mo hinh hinh hoc
Dinh nghia vat liéu

Tao ludi

Dat tai

Giai

Xem két qua

ANSY S/Multiphysics, ~ANSYS/Mechanical,
ANSY S/Structural, ANSYS/ED

o

D
60 dén 90 phut
Bai todn khung
Tuyén tinh tinh
PLANES2

Mo hinh khéi bao gom céc dién tich va khoi
co ban, cac phép tinh logic, va cac duong bao;
dat luc; hinh dang bi thay déi va biéu dién
{(ing sudt; tinh phan luc; kiém tra c4u tric khi

khong c6 tai



1.2. MO TA BAI TOAN

Pay 1a mot bai tap don gian va thuc hién timg bude phan tich két cau  mot
thanh cong gdp khic. Phan trén bén tréi ¢6 16 va duge ¢d dinh (gan v6i mot truc
c6 dinh), pha bén phai c6 16 chiu 4p luc va cho phép chuyén vi. Muc dich cua bai

toan 1a 1am rd duoc truong phan bé tng suit trong thanh dudi tac dung tai trong.
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Piéu kién ban dau

Kich thuéc ctia ddm géc duge biéu dién hinh kém theo. Dam dugc lam
bing thép A36. Modun dan ho6i 30E6 psi va hé s6 Poisson 1a 0.27.
Cac gia thiét

Gia slr bai todn 12 bai todn ting suat phang, do do day cta dim theo
phuong z , bé day 1/2 inch (1 inch = 2.54cm) nho so véi kich thuée x,y, va do gia
thiét ti 4p luc chi tic dung theo mat phang x-y.

Trude hét, can giai quyét mo hinh khdi tao ra tr moé hinh mau 2-D va tu
dong chia luGi v6i cac nit va cac phan tu.
Tém tit cdc budc - Summary of Steps
Cac buéc dung mo hinh hinh hoc Build Geometry

1. Pinh nghia hinh chitc nhat

2. Thay hop diéu khién, tao lai hinh hop thit 2.

3. Thay vung lam viéc, chon toa do tao hinh tron cua chi tiét.

4. Chuyén viing 1am viéc xuong dudi va tao hinh tron thi 2.

5. Thay mat lam viéc



6. Vé tao duong tron
7. Tao cdc mat bao tron.
8. Tao cac mat lam viéc
9. Tao hinh cua 16 tron thit 1
10. Chuyén viing 1am viéc tao hinh tron ctia 16 thi 2
11. Tao 16 béang trix dién tich
12. Ghi dit lieu *. db.
Dinh nghia vat liéu
13. Chon trong Preference dang bai toan.
14. Dinh nghia thuoc tinh vat liéu
15. Pinh nghia kiéu phan t,
16. Dinh nghia cdc hang so.
Tao luéi Generate Mesh
17.Dua luéi vao cac mat.
18.Ghi dit liéu.
bat tai Apply Loads
19. bit c4c diéu kién chuyén vi.
20. bat luc.
Giai bai toan Obtain Solution
21. Giai.
Xem két qua Review Results
22.Vao General Postprocessor va xem két qua:
23. Biéu dién hinh dang bién dang.
24. Biéu dién (ing suat tuong duong theo diéu kién von Mises.
25. Liét ké cac phan luc.
26. Thoat khoi ANSYS.



1.3 XAY DUNG MO HINH HINH HOC BUILD GEOMETRY

Tién xtr Iy Preprocessing

Budéc 1: Dinh nghia hinh chit nhat

C6 nhiéu cdch dé tao mo hinh hinh hoc trong ANSYS, gidi thiéu céch lap mo
hinh thong dung. Nhan xét: cin gat c6 thé thiét 1ap bing 2 hinh chit nhat, ghép
vGi 2 nira duong tron tai hai dau. Trudc hét xac dinh gdc toa do, sau do, ta dung
hinh chit nhat va hinh tron co s tuong quan véGi goc toa do da chon. Vi tri cla
g6c toa do 1a tuy y. O day, sir dung tam cta 16 tron phia trén tay trdi lam tam toa
do. Bat dau bang dinh nghia mot hinh chit nhat twong ting véi vi tri d6. Trong

ANSYS, goc toa do nay dugc goi 1a toa do toan thé global origin.

p . 3 I5ZCTRGT BERTonli BF Zirencaonn
1. Vao : Main Menu > [FUF) S S —
. L 1
Preprocessor > -Modeling- Create > '
(e} 3 Iy r | _ll_-|_

-Areas- Rectangle > By Dimensions

2. Nhap céac thong so sau:

[BECTHC] Crmate Bectangle by Birmnazionz

CRLGEE B-poomdinates hh
Xl = 0 ;!'1_.!'2 Y-—rcoordinetes 4 "_“.“““‘““‘“‘“‘;:‘5“““"‘““"““
X2 = 6 5?‘“3““:’ Agwis i Bﬂnuuli Hely i
Yl=-1
Y2=1 *

3. Dat Apply tao hinh thtt nhat. *

4. Nhap céc s sau:

X1=4
X2=6
YI=-1

Y2=-3"

Nhap chuot vao OK dé déng cira sé hoi

thoai - . ™



Buéc 2: Thay doi kiém soat vé va vé lai

Mot dién tich dugc vé d€ bi€u dién hai hinh chit nhat cing mau. D€ c6 thé
phan biét o giita cac ving, bat chiic nang danh s6 dién tich va mau. Hop thoai
"Plot Numbering Controls" nim trén menu Tién ich Utility Menu kiém so4t muc
can dugc hién trén ctra s6 d6 hoa "Graphics Window". Mic dinh, muc "Replot" -
vé lai, dugc tu dong kich hoat dé thuc hién cong viéc trén clia hop thoai. Thao tdc

v€ lai s€ 1ap lai thao tac v€ 1an cudi cung (trong truong hop nay, d6 1a vé dién tich)

1. Utility Menu > Plot Ctrls >

Numbering
_[fﬂl.ll'] Flot Hurfuring Contrnlz
- W Ergpuint nunbura bl 1 5
2. Mo dénh s6 dién tich. ™ LN Line numsors - oer
) ) _ HEER frma nunbers 2,;,,,,
3. Nhép OK de thay dol diu e weause nussers M
L . WE  Hode nunbers o
khién , dong hop thoai , va & = stsaceeis susbering e ——
TAEW Tabde Hanen * r
vé lai. - ‘BUAL  Bureric contour veluse T oer
’ CL/HIR]  Bunburing chown with oalers & membirs =]
i:m] Faplot upon BLApplyT ;ﬁ‘,‘;‘f.‘?‘““““““““““}]
3T ww ] cwen] e |

Thanh cong cu: SAVE DB
Trude khi thuc hién budc ti€p theo, can ghi lai cong viéc da lam duogc tir dau.
ANSYS luu trit cac dit liéu vao trong bo nhé ANSYS database.(Co so dir liéu
ANSYS). Dé luu trit dir kiéu vao mot file, hy sir dung thao tdic SAVE, luon hién
thi san sang trén Toolbar. Trong ANSYS tén cua dit liéu thuong dugc dinh dang
|

o/

jobname.db. Néu bat diu ANSYS bang viéc sir dung céc phim tét, c¢6 thé dinh
rd mot jobname tai con trd (mic dinh jobname 1a file.*). Ban c6 thé kiém tra
jobname hién tai vao bat ky lic ndo bang cach vao Utility Menu > List > Status
> Global Status. Hon nita, cling c6 thé ghi dit liéu tiéu biéu dac trung trong qua

trinh phan tich (vi du, sau khi mo hinh da hoan thanh hodc sau khi mo6 hinh

9



da dugc tao ludi) bang cdch chon Utility Menu > File > Save As va ghi 1o
kiéu jobnames nhu: (model.db, hoic mesh.db,...).

Phai chad y ghi lai dit liéu thuong xuyén trong qua trinh lam viéc, nhu vay,
néu gap phai mot 16i ndo do, c6 thé khoi phuc lai dit liéu tir 14n ghi dit liéu cudi
cung. Thuc hién cong viéc nay bang thao tic RESUME, dugc hién ngay trén
Toolbar (Hodc ban ¢ thé tim thdy muc SAVE va RESUME trén Utility Menu
dudi File).

Budée 3: Thay déi mat lam viéc sang toa dé cuc va tao vong tron dau tién
Budc tiép theo trong dung hinh 1a tao mot nira hinh tron ti€p tuyén véi canh hinh
chit nhat. Tam nam giita canh ngdn. Sau d6 két hop hinh tron va hinh chit nhat
bing todn tir "Cong" Add Boolean ( buéc 5.). D€ tao duoc cdc hinh tron, ban s&
phai str dung va hién thi mat 1am viéc.

Tru6c khi bat dau, hdy phong to ctra s6 Graphics Window dé c6 thé nhin
rd cdc hinh tron di duoc dung. Thuc hién thao tdc nay bang cdch s dung hop
thoai "Pan-Zoom-Rotate", d6 12 mot hop kiém soat do6 hoa s& dugc dung trong

nhiéu muc ciia ANSYS .

1. Utility Menu > PlotCtrls > Pan,
Zoom, Rotate

2. Kich vao mot chdim nho dé phéng .
-

3. Doéng hop thoai ™

4. Utility Menu > WorkPlane >

Display Working Plane ( Bat 1én)
Chd y , goc mat lam viéc dugc v€
ngay trén man hinh d6 hoa (Graphics

Window). Tao do duoc biéu dién

10



bang biéu twgng WX va WY; géc B

vuong bay gio trung vGi goc toa do §
X,Y. Tiép dén ta sé thay déi kiéu §
khong gian lam viéc WP thanh toa do £

cuc, thay déi buéc bat va biéu dién
luéi.

5. Utility Menu > WorkPlane > WP

Settings

Kich vao Polar *

Kich vao Grid va Triad. ™

Nhap .1 dé bit budc nhay. *

Kich OK dé xdc dinh thiét lap va

© *® =S

déng hop thoai. *
10.Main Menu > Preprocessor > -
Modeling- Create > -Areas- Circle

> Solid Circle

Chi y: Poc can than trude khi kich

11.Chon diém tam tai:

WP X = 0 (biéu dién trong man hinh £

d6 hoa dudi day)

WPY =0

12. Chuyén chuot dén béan kinh 1 va kich

chuot trdi dé tao hinh tron.™

:Im:![]

1 Fick 2 WP lecabisaz —- cester asd vadiss
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0 Solid Ciecubs Assa

13.Nhap OK dé déng menu lua

..# Ptk & Unpink

chon. * Ty
14. Thanh cong cu: SAVE _DB. .

W L] ﬁ

ey [

L —

il amly |

Tl:: Camges 1 i

Chi y: Khi dinh vi tri con tr6 dé kich, gi4 tri "dynamic" WP X va
Y duoc hién trén hop thoai Solid Circular Area. Cling nhu vay, luan

luu kich ta ¢6 thé nhap gi4 tri theo ban kinh vao trong hop thoai.

Buéc 4: Di chuyén mat 1am viéc va dung hinh tron thi hai.

Cung mot thdo tdc, c6 thé tao mot hinh tron tai dau cudi khac clia thanh,
Tru6c hét, di chuyén mat 1am viéc dén tam ctia dudng tron thit hai. Cdch don gian
nhat dé khong phdi gd vao s6 offset, 12 di chuyén mat lam viec WP dén diém
gifta, x4c dinh bang kich vao diém gin géc ddy phia dudi, bén phai hinh chit nhat

1. Utility Menu > WorkPlane > Offset WP to > Keypoints
2. Kich vao diém thap hon nam & géc bén trdi ctia hinh chit nhat .

3. Kich vao diém thap hon nim & géc bén phéi cua hinh chit nhat.

4. OK dé déng menu Iva chon. ™
5. Main Menu > Preprocessor > -Modeling- Create > -Areas- Circle >

Solid Circle

6. Kich diém tam tai:

WPX=0

WPY =0

12



5. Chuyén chuot, chon ban kinh 1
va kich niit trai chuot dé dung

hinh tron.

8. OK dé d6ng menu lua chon. *
9. Toolbar: SAVE_DB.

Budc 5: Cong dién tich
Hinh v€ gan ding v6i mo hinh dinh nghia (cac hinh chit nhat va hinh tron),
can phai gan ching lai v6i nhau dé chiing thanh mot mo hinh déng nhat. Thuc
hién thao tdc d6 bang viéc thao tdc Cong logic Boolean céc dién tich.

i~ [k '."Du;p.l.rh

= EFlogls i Bar

1. Main Menu > Preprocessor > - = £ Falrgae ~ pirage |
i Laop

Modeling- Operate > -

oot = 0
Booleans- Add > Areas Bauisva = 3
2. Kich All dé tét ca cdc dién tich = e = &

Acam Ba. -

duoc cong voi nhau.
Frx Anvoamyd BHECY:

H 3iat of Itumr

I° min. Mark. Itz

3. Thanh cong cu: SAVE_DB.
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Budc 6: Tao duong luon goc

14

. Utility Menu > PlotCtrls >

Numbering

. Bat chiic niang d4nh s6 duong. *

. OK d€ thay déi cdc kiém soat, déng

céc hop thoai va tu dong vé lai. ™

. Utility Menu > WorkPlane >

Display Working Plane (kho4)

. Main Menu > Preprocessor > -

Modeling- Create > -Lines- Line

Fillet

. Kich vao duong 17 va 8.

. OK dé két thic kich dudng (trong thuc

don kich).

. Nhap ban kinh .4

. OK dé tao dugc lugn goc va déng hop

thoai. ™

Utility Menu > Plot > Lines

§ PP M b b vl s

LFHM1  Plat Membrrisy Cestresls

HE  Heyprist sebere ]
LIME Lime wanlers B 2
SHES Srea swabrrn (=3
FOLY  alums meshers I aFF
WUUE  Mede mwsbeos I QEF
Elwn o Stbrih senlbeoisg [Fo nunkaring =)
TAEH  Tabls Ments I oFF
Lkl Memeric cestewr walwez I~ OEF
L] Memberisy zheus with [Colorz & nunbars =)
TAREFLATY Replet wpsm OH-pple? [Repios
=T | sme]| s |
ILFTLLT] Crmats Fillee Line
CHLACHLE  Thteroeoting Jinen 5l F
L Fillut radius 8 |“‘i““‘““““‘“
CEWT Musber to sseinn — I—

= &n gunerated baypoint sk fillet center

O e

Coanoel i Help i




Budéc 7: Tao dién tich luon goc

. Utility Menu > PlotCtrls > Pan, Zoom,
Rotate

. Kich nat Zoom .

. Di chuot vao vung dudi goc, kich chudt

trai, di chuyén chuot ra ngoai va kich

lai.

. Main Menu > Preprocessor > -
Modeling- Create > -Areas- Arbitrary
> By Lines

. Kich duong 4, 5, va 1.

. OK d¢ tao dién tich va déng thuc don
kich.
. Kich vao nit Fit. *

. Dbong hop thoai Pan, Zoom, Rotate .
.

. Utility Menu > Plot > Areas

“ et o - ol alm
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10. Toolbar: SAVE_DB.

Budc 8: Cong cac dién tich véi nhau

1. Main Menu > Preprocessor > - rrr—

Modeling- Operate > R E TE S

A dingle 1 Hew
Booleans- Add > Areas I fobwm f givels

i leap
2. Kich All dé cong tat ca cac dién . fmm= = @
Baiimm = 7
2 1 D Mlwlun = oz
tich S
. Mar ¥aplhcacd Arccn:
| ¥ blet of e

™ Mn, A, Tnc

Bl
Al

3. Thanh cong cu: SAVE_DB.
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Budc 9: Tao 16 thong dau tién

1.

Utility Menu > WorkPlane > Display Working Plane (M&)

Main Menu > Preprocessor > -Modeling- Create > -Areas- Circle >

Solid Circle

. Kich vao tam:

WP X =0 (trong clra s6 d6 hoa Graphics Window)
WP Y=0

Di chuyén chuot dé tao ban kinh .4 (biéu dién trong menu kich-picking
menu) va kich chuot trai dé tao hinh tron.

OK dé d6ng thuc don kich.

Buéc 10: Chuyén mat lam viéc va tao 16 thong thit 2

1.
2.

Utility Menu > WorkPlane > Offset WP to > Global Origin
Main Menu > Preprocessor > -Modeling- Create > -Areas- Circle >

Solid Circle

. Kich tam diém tai:

WP X =0 (trong man hinh d6 hoa Graphics Window)
WP Y=0
Di chuyén chuot vao ban kinh .4 (Trinh dién trén thuc don kich) va kich
niit chuot trdi dé tao hinh tron.
OK dé déng thuc don kich.
Utility Menu > WorkPlane > Display Working Plane (D6ng)
Utility Menu > Plot > Replot

17



Sau khi vé 16, chua thay hién ra tuy thuc t&€

Can dung lénh v& dudong dé thay vé dién

9. Thanh cong cu: SAVE_DB.

Budc 11: Trir 16 khoi thanh dam
1. Main Menu > Preprocessor > -Modeling- Operate > -Booleans-
Subtract > Areas
2. Kich thanh ddm coi nhu nhu 12 mot dién tich co s, d€ tir d6 c6 thé trir bét.
3. Kich Apply (trong thuc don kich).

4. Kich vao 2 16, 1a dién tich phai trir.

18



Buéc 12: Ghi dir liéu vao file model.db.

Ghi dit liéu vao file véi tén model.db.

1. Utility Menu > File > Save As
2. Nhap tén file dit li¢u model.db.

-

3. OK dé ghi va déng hop thoai. i die i
|Coatabucn Finz .k %Y r'E-: = m_l

-

T
S i DArchrEr

rico 4

=h

Sl
=] [ Hicsack Ofkca 2] —I
(] H]
5 Muliresdia Filaz LI

251 Pragraan Filax
5 Femad "'J
i =5 TEWP =|

1.4. PINH NGHIA VAT LIEU Define Materials

Budc 13: Thiét 1ap cac uu tién

Dé chuin bi cho dinh nghia cdc vat liéu, phai thiét lap cdc wu

tien preferences, sao cho moi loai vat liéu gan véi mot cau tric phan tich ¢6 san

dé lva chon.

Thiét 14p cac uu tién:

1. Main Menu >
Preferences

2. Mo loc két cau. ™

3. OK dé 4p dung loc
va dong hop thoai.
-

Budc 14: Dinh nghia thuéc tinh vat liéu.
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Can dinh nghia thudc tinh vat liéu Error! Bookmark not defined. cho bai toan,
trong bai nay, vat liéu lam thanh la thép A36 Steel, v6i cic mo dun dan hoi

Young va hé s6 Poisson.

1. Main Menu
Preprocessor
Material Props
Material Models

2. Kich 2 1dn vao.

Structural, Linear,
Elastic, Isotropic. ™

3. Nhap 30e6 cho EX. ™
4. Nhap .27 cho PRXY.
N .

5. OK dé dinh nghia tinh
nang vat liéu va dong
hop thoai. ™

6. Material > Exit™

Budc 15: Dinh nghia kiéu phan tir va chon
Trong phan tich bat ky, can phai lya chon tir thu vién cua cic phan tit Error!
Bookmark not defined. va dinh nghia phan t&r xap xi dé tién hanh phan tich.

V6i bai todn ndy, s& st dung mot kiéu phan tir 1a PLANES2, ciu triic

phéng 2-D, tit gidc, két cau, dang phan tir bac cao. Viéc lua chon cdc phan tir bac
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cao cho phép tao dugc ludi thua hon cac phan tir bac thap, trong khi van duy tri
duoc do chinh xéac cua 1oi giai. Hon nita, ANSYS sé€ tao ra mot s6 phan tir hinh
tam gidc, nhu vay, c6 thé gay sai s6 16n khi sir dung cdc phan tlr bac thap
(PLANEA42). Ciing cin phai x4c dinh 1 trang thdi tng sut phang véi chiéu day
chon truée cho PLANES?2. Phai dinh nghia thong s6 chiéu day 1a hang s6 vat liéu

trong budc sau.

1. Main Menu > Preprocessor >
Element Type >
Add/Edit/Delete

2. Thém kiéu phan tir. ™

3. Ho CAu triic vat ran Solid Tructurial clia phan tir. ™
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4. Chon phan tir phing ti gidc 8
nit (PLANES2). *

5. OK dé tng dung kiéu phan tir
va déng hop thoai. ™

6. Options cho PLANES2 dugc

dinh nghia. *

7. Chon tng suat phang v6i chiéu
day chon cho tng xtr ctia phan
.

8. OK dé xdc dinh chon va déng

hop thoai ™

9. Doéng hop thoai kiéu phan tir
-

Budc 16: Pinh nghia hiang sé6 thuc (Real constants- Hang so dac trung hinh
hoc vat liéu)

Dé phan tich, do gia thiét ban diu 1a trang thdi Gng suat phing vé6i chiéu
day nhét dinh, s& nhap chiéu day, coi la thong s6 cua hing s6 thuc Error!
Bookmark not defined. cho PLANES2. Dé tim thém thong tin vé PLANES?2,
can st dung hé thong trg gitp Help cia ANSYS & bude nay, bang cach kich chuot
vao nat HELP tir hop thoai .

1. Main Menu > Preprocessor
> Real Constants >
Add/Edit/Delete

2. Thém thiét 1ap hing so thuc.
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3. OK cho PLANES82.™

-

Trudc khi kich chudt vao nut

HELP & budc ti€p theo, biét

rang, cc thong tin trg gidp ¢

thé xuat hién trong cling mot

clra s6, nhu huéng din nay,

bang cédch thay cho cdc noi

dung huéng dan. Sau khi doc

xong cic thong tin trg
:Eh'l'm- Mlhl.l °

glljp, kich chu(f)t VAO NUL Best consant 5ot M. i
2 9 . e Real Cemstamt £4¢ Plaws Fhrsis with Thickesss CKEROFTCIR-TF

Back dé quay tro lai noi dung smiskess T i
huéng dan nay. Néu ndi dung w_ | sy | o1 | JRET
tro giup xuat hién trong mot _

o =68 R 23
cua soO khéc v6i cua sO hudng ] D

) PLANES2 5
dan, hdy thu nho hoac déng |

. vame
clra s6 trg gidp lai sau khi ban | rrums: - 208 1 s sies
product: MEF ME ST PR PP EL

doc xong cac thong tin trg Element Descrigtion
giup.

Tro gitip dé dat trg gidp vé
PLANES2. *

Kéo chuot trai xuéng dé cuon
qua phan ti. ™

Néu thong tin tro gitp dugc
thay cho hudng dan, kich

vao nit Back dé quay vé
huéng dan. *

Nhap .5 cho THK. ™
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8. OK dé dinh nghia hing ¢ MEIEEEITTmEID
thuc va déng hop thoai ™

9. Doéng hop thoai hang s6 thuc

-

1.5 TAO LUOI
Budc 17: Tao luéi dién tich
Mot tinh nang wu viét cia ANSYSlacé
thé tu dong tao lu6i cho mo hinh khong
can phai dinh ro kich ¢& cta Iu6i - tao
lu6i mac dinh Default mesh. Néu chua
biét rd 1am thé nao dé xdc dinh dugc do
day cta lué6i, hdy dé ANSYS lam lan
dau.
1. Main Menu > Preprocessor >
Mesh Tool
2. bat kiém soat kich thuéc chung
Global Size control. *
3. Nhap0.5. *
4. OK.™*

5. Chon tao lu6i dién tich Area

Meshing. *

6. Kich vao tao lugi Mesh. *
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7. Kich All dé tao luéi cho tat ca
dién tich (trong thuc don kich).
8. Doéng cong cu tao luéi Mesh

Tool. *

|G lahsl Elowaal 5izes

[EEIZE] Clebel elesest rizer s divizriess (appliez smly
T Vet ized" Limss

£1ZE Elveemt wddge levagth 3 ?‘_‘g“““"“‘““
h

HDIF He. of #leranb divisiess -
= fmned =mly iF e=leseat edge lesgih, TIZE, iz hlesk =1 rers}

4‘_‘_‘_7&':] Camcnl | Exlp |

Chu y : Lu6i dugc nhin thay trong man hinh c6 thé c6 nhitng bién

déi nho khong dang ké so véi lu6i duge thé hién & hinh bén. Dé
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thiy rd dugc diéu nay, cé thé thiy su khdc biét clia cidc két qua
trong hau xt 1y. V&€ do chinh xéc cla céc két qua, hdy xem chuong

2 cua huéng dan.

Budc 18: Ghi luu dir liéu vao File  mesh.db.

Can ghi luu dit liéu vao mot file c6 tén, thi du mesh.db.

3 K3 1
1. Utility Menu > File > - o Qaeckriee

Save as rech b = L
. | it :! i Wik Ofica ﬂ il

2. Nhap d&r liéu vao : E:Lmﬂ_: J o |

File mesh.db ™ EE‘I‘““"

. = -
3. OK dé ghi file va déng hop = - _
Lzt Fiow o T Do
thoai —» |Distabuca Finz .ob| 74 I‘HE": :_] Fhinne |
1.6 PAT TAI APPLY LOADS

Giai  Solution
Tru6c hét chon kiéu phan tich, mac dinh 1a bai todn tinh. Cin chon bai toan ¢

thé tién hanh tuy theo bai toan.

Bu6e 19: Pat lién két chuyén vi
Co6 thé dat lién két chuyén vi truc ti€p vao dudng trong hinh.
1. Main Menu > Solution > -
Loads- Apply > -
Structural- Displacement ‘

> On Lines

2. Kich vao 4 duong theo chiéu

trdi  (so thit tu duong 10, 9,
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11, 12).

3. OK (Kich vao thuc don
kich).

4. Kich vao All DOF. *

5. Nhap 0 dé khong c6 chuyén
vi.

6. OK dé dat lién két va dong
hop thoai. ™

7. Utility Menu > Plot Lines
.

8. Thanh cong cu: SAVE_DB.

Budc 20: Pat tai ap luec.
Dit céc tai dp luc déu vao phan ddy dudi, bén phai 16. Chd y, khi dudng tron dugc
tao trong ANSY'S, chiing hinh thanh bon cung. Nén, khi dat tai ap luc déu vao 2
dudng, c6 nghia la dat vao nira duong tron. Khi dat tai dp luc bién doi tir gid tri
16n nhat (500psi) vao ddy cta 16 dén gid tri nho nhat (50 psi) vao mép 16, thi tai
trong dugc dat thanh hai budc riéng biét, véi viéc dao ngugc cdc gid tri cho moi
duong.

ANSYS quy u6c cho viéc dit tai 1a cdc tai c6 gid tri duong biéu dién luc ép
1én bé mat (luc nén).

1. Main Menu > Solution > -
Loads- Apply > -Structural-
Pressure > On Lines

2. Kich duong xac dinh phan trai
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ddy cua vong tron (duong 6).

3. Apply. ™

4. Nhap 50 cho VALUE. *
5. Nhap 500 500 cho gid tri chon. S fmmly PREE == liss: o = T

TE Comsbamb wales thew:
—» WESE  lued FREL walwe 4 ;‘I‘“““‘“‘“‘“

IF frmatemk walws thead

6. Apply - Optiensl FHEL waless st snd 0 o Lins

tleawe hlask For smifses FRELD T

7. Kich dudng xdc dinh phin phai 977

cua day vong tron (duong 7).

8. Apply. ™

gl PAES om Lnea

ROuF T 1™ Orpide

9. Nhap 500 for VALUE. * PR

_"":l'nlm 1 Cixvele
1 Leap

10.Nhap 50 cho gid tri chon. ™ R

Baziwme = 13

11.0K. * .

Llrta Np. = &

. Pac Xapurard Irocg:
¥ Glek of T

'
m
: s E_nlli
..:lm:u.:l.”:n-:. ;

ALY Epply FARE o= lise: &= & Conztant walum =]

IE Camabamb walus bhem:
WE1NE lasd FAEE walse g F‘H‘"‘“‘m

IF Gematemt walse theaid
Dyt isnal FAEE walest ab snd J oF Liws

12. Thanh cong cu: SAVE_DB. _ BT T

e | apmly | fance ] Relp
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1.7. GIAI SOLUTION

Budc 21: Giai bai toan Solve.

[ /TATYS Command @
[ ]
[

SO0LUTION OFTIONE

FROELFN DINFESIOMALITY. . . & 5 o« 4 4 s = « <2+
FEGFEES OF FRECION, . . . . . UK BT

1, Main Menu > SOluti()n > AMARYEES THPE . o . o 2w 4w w o w4 4 o« o JOTATIC |STEADY-STATE)
-Solve- Current LS L

2. Xem lai thong tin trén cura

so trang thai, sau d6 chon
File > Close (Windows),
hoac Close (X11/Motif),

| Salwe Coniend Laad Sies
[IITHE]  Prgim folutise of Correst Lowd Step

Fowive the vemmary isfarsatize is the lizter wisdew (eskitled
"CETAT Cawnewd'}. them peses OH be £0EFE Ehe oDt ien.,

dé déng clra s6. * 3
i o | Camre L Frlp

3. OK dé bét dau giai. ™

4. Poéng cura s6 thong tin khi

Schden i dorel

giai xong. *

=1

ANSYS luu cdc két qua ciia moi bude giai bai todn trong file co s& dit liéu
va trong cac file két qua, Jobname RST (hoac Jobname RTH cho bai todn nhiét,
Jobname RMG cho bai toan tur, va Jobname RFL cho bai toan chit 16ng). Cac co
s& dit liu thuc su chi chita duy nhat mot bo cdc két qua tai mdi thoi diém, vi vay
trong titng budc phan tich hoac sau tét ca cac bude phan tich, ANSYS chi luu giit
két qua cuoi cung trong file co s dit liéu. ANSYS luu tat ca cac 10i giai vao trong

file két qua.
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1.8 XEM KET QUA

Hau xtr Iy postprocessing.
Chi y :Nhiing két qua c6 thé ¢ nhiing khéc biét nho trén cdc hinh
trinh dién, do tao Iudi.

Budc 22: Nhap hau xit Iy chung va doc trong dir liéu két qua
1. Main Menu > General Postproc > -Read Results- First Set
Budc 23: Vé hinh dang bién dang

1. Main Menu > General
Postproc > Plot Results > Deformed
Shape

2. Chon Bién dang Def +
chua bién dang undeformed. ™

3. OK. ™

Ta c6 thé tién hanh cdc tha tuc
tao hinh dong cua hinh bién
dang.

4. Utility Menu > Plot Ctrls >

Animate > Deformed Shape
5. Chon Def + undeformed. ™

6. OK. ™

7. Chon trong muc kiém sodt hinh

dong  Animation Controller

(khong trinh bay, néu can, sau
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dé6 chon Close.

Budc 24: Vé truong ing suat twong duong von Mises.

1.

4.

Main Menu > General Postproc > Plot Results > -Contour Plot- Nodal
Solu

Chon muc Stress dugc contoured. ™

Cuon xu6ng va chon von Mises (SEQV). *

OK. *

Ciing c6 thé thuc hién thi tuc hinh dong dé xem két qua

31



32

5. Utility Menu > Plot Ctrls >

Animate > Deformed Results

6. Chon muc Stress.

7. Kéo xuéng dé chon von Mises

(SEQV). *
8. OK. ™

9. Chon trong Kiém soét hoat hinh

Animation Controller néu can,

va dong Close.

Budc 25: Liét ke 1oi giai phan luc

1. Main Menu >

General Postproc >

List Results > crmsais
Reaction Solu

2. OK dé liét ke tat ca cic
muc va dong hop thoai.

-

e 5 o
Lizk Reectiss Solotiss
Lab  Tbem be i liched

o)

sy |

W

Comex |

Felp

3. Cuon xudéng va tim

tong luc huéng thang




2,
ding, FY. ™* e ——
TETEY pUST1 TUTAL FEACTION SOUUTION LISTING Terer =l
4. File > Close T
TIHE= 1, D) LORD CRAE= 0
(W- d ) h - THE FOLLONING ¥,¥,Z SLUTIONE ARE IN GLOBAL CODBRIRATER
1Inaows), oac pe - .
117 LDa. 5 =L3. 434
. 2 N E: I A ) L33
113 1z1.1z 23,573
Close (X11/Motif), de =
1zL L0327 a1.4q1s
L& -amile -3.7568
2 9 R 123 9B, 412 123.41
dong Cua SO LEd -9, 053 a8, 75T
1z8 -LlEL.7 Iz.B5¥
L3 -2.9519 -3, 450
177 -1I5_4D0 -4z T
LA -8Bl -AL B3
12 -3 M= =75 E13
L= 41,086 -5, TR
13l 40.B1Z -35. 991
Lz 1l12.08 =34, 173
TOTAL YALIES® b
VAL -0 1194E-07  174.6L =l

Gié tri 134.61 dugc coi nhu luc ngam.
Chi y: Nhing gid tri dugc trinh dién va c6 thé khac so véi nhiing

gid tri s€ nhan duoc.

C6 rat nhiéu cdach dé xem cdc két qua trong hau xir ly. SE thay mot vai
cach dugc dién ta trong huéng dan nay.Dén day, Sau khi két thdc phan tich va

giai bai toan. Thoat khoi chuong trinh trong budc tiép.

Budc 26: Thoat khoi chuong trinh ANSYS

Khi thoat khoi chuong trinh ANSYS, ban c6 thé ghi lai mo hinh hinh hoc va phan
tai cua dit liéu (mac dinh), ghi lai cic mo6 hinh hinh hoc, tai, va so liéu két qua
(mot budc thiét lap két qua), ghi lai mo6 hinh hinh hoc, tai, s6 liéu két qua, va dit
liu hau xtr 1y, c6 thé ghi lai tat ca va c6 thé khong ghi lai gi. Nhung phai chic
rang st dung it nhat mot 1an ghi luu trit, n€u mudn luu lai céc file dit liéu cta

ANSYS.
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4 Fave e Taads

1. Thanh cong cu: Quit. © Sune Greldnels
T Bavr Bwsruthing
2. Chon Quit - No Save! * 3 2 oute - o sauer

Eﬂl m-ull H“"‘i

3. OK. ™

Sau khi thoat khoi ANSYS, c6 thé xem hinh dong:
e Xem cac hinh anh dong cua ANSYS trong PC véi cac file AVI hoac
ANIM.
+ Bién déi cdc file ANIM thanh cic file AVL
o Gt cac file anh dong 1én trang WEB
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Bai 2
BAI TOAN NHIET

KET TINH KIM LOAI TRONG KHUON PUC

Noi dung

. Pham vi bai todn Problem specification

. Dé bai todn Problem description

. Chuén bi phan tich nhiét  Prepare for a thermal analysis
. Xay dung mo6 hinh hinh hoc Build geometry

. Binh nghia vat liéu Define materials

. Tao lu6i Generate mesh

. Dbat tai Apply loads

. Giai to4an Obtain solution

O© 00 3 O W B W N =

. Xem két qua Review results

2.1. PHAM VI BAI TOAN PROBLEM SPECIFICATION
Cic modun cua ANSYS st dung: ANSYS/MULTIPHYSICS,
ANSYS/MECHANICAL, ANSYS/ED

Mitc do kho: vira phai

Yéu cau thoi gian thuc hién bai todn: 60 dén 90 phut
Linh vuc chuyén mon khoa hoc: Bai toan nhiét.
Kiéu phan tich: Bai toan phi tuyén
Kiéu phan tir st dung: Plane55
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Nhitng noi dung dac trung lién quan: mo hinh solid, dan nhiét, doi luu,
chuyén pha, lua chon, kiém soat 1oi giai, hau xir Iy bién déi theo thoi gian,

tao ham " get function"

2.2. DE BAI TOAN

Pay 12 bai todn phan tich su truyén nhiét va chuyén pha clia qud trinh dic.
Muc dich cta bai todn 1a tim su phan b6 nhiét do cua vat dic bang thép va cta
khuon trong su6t qua trinh két tinh, qua trinh xay ra trong 4 gio. Vat dic c6 dang
chit L v6i bé day cta khuon 1a 4 inch (1 inch = 2.54cm). Qua trinh d6i luu xudt

hién gitta khuon cat va moi truong khong khi.

Diéu kién ban dau ( bai todn dung Vat
A . liéu
hé Anh): thép,
T;=32+9/5.Tc diic
N .- t
Chiéu dai : feet (Ft) gﬁsgn
cat

Khoi Iwong : SLUGS (LBF-
sec**2/Ft)

Thoi gian : second (sec)

Nhiét do : (fahrenhrit) F

Nhiét nang : BTU

Luc : LBF Ap suit: PSF (LBF/Ft¥*2)

Tinh chat cta vat liéu cat
Hé s6 dan nhiét (Kxx): 0.025 Btu/(hr-in-°F)
Ty trong (DENS): 0.054 1b/in’
Nhiét dung riéng (C): 0.28 Btu/(Lb-F)

Hé s6 dan nhiét cua thép (Kxx)

0°F 1.44 Btu/(hr-in-°F)
2643°F 1.54
2750°F 1.22
2875°F 1.22
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Enthalpy (ENTH) cta thép:

0°F 0.0 BTU/in?

2643°F 128.1
2750°F 163.8
2875°F 174.2

Diéu kién ban dau
Nhiét do cta thép: 2875 °F
Nhiét do ctia cat: 80 °F
Thuoc tinh déi luu
Hé s6 mang: 0.014 BTU/(hr-in*-°F)
Nhiét do moi truong: 80 °F
Gia thiét
DPé phan tich, dua vé bai toan phiang 2-D véi do day 1 don vi. Pong thoi dé

giam nhe qua trinh tinh todn, tinh 1 nra mo hinh, phan phia dudi.

Thép dic
Model R
N Cat
4in
12in 4in
| 4in Mat song song
F : 5
14
+|4 in|‘- " +|4 il}

Tinh chat cta vat liéu khuon (cat) 12 khong déi. Con cac tinh chat cha vat ddc
(hé s6 dan nhiét va entanpi) phu thudc nhiét do, hai thong s6 d6 dugc nhap vao
du6i dang bang. Entanpi cho biét kha nang tich tu nhiét (4n nhiét) cta kim loai
khi két tinh. Hiéu tng biic xa dugc bo qua.

Dé khong ché 16i giai, str dung thiét 1ap Iwa chon phi tuyén, gém tu dong tao
budc thoi gian. Viéc tao bude thoi gian tu dong c6 tic dung x4c dinh chinh xdc

thoi gian gia s6 budc can thiét dé bai toan chuyén bién pha phi tuyén hoi tu. Diéu
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d6 c6 nghia la gia tri budc thoi gian nho hon s€ dugc st dung trong sudt qua trinh
chuyén bién tir kim loai 16ng sang trang thdi dong dic .
Tém tat cac budc
Dé nam dugc bai, cin theo tudng budc huéng din. Tém tat cic buée nhu sau:
Chuan bi qua trinh phan tich nhiét
1. Chon bai todn uu tién preferences.
Dung hinh hinh hoc
2. binh nghia cac diém keypoints.
3. Tao cac dién tich cho khuon va vat duc.
Dinh nghia vat liéu
4. Dinh nghia cac tinh chat vat liéu.
5. V& céc tinh chat vat liéu theo nhiét do.
6. Dinh nghia ki€u phan t.
Tao luéi
7. Tao lu6i cho mo6 hinh .
bat tai
8. bat tai doi luu trén cac duong bién ngoai.
Giai bai toan
9. Pinh nghia kiéu phan tich.
10. Kiém tra viéc diéu khién qua trinh gidi .
11. Xdc dinh diéu kién ban dau cho qua trinh ngan.
12. Thiét 1ap thoi gian, khoang thoi gian trong mot budc va cac thong
s0 lién quan.
13. Thiét lap kiém soat xuat dit liéu.
14. Giai bai toan.
Xem cac két qua
15. Nhap hau xtr Iy bién déi theo time-history postprocessor va dinh
nghia cac bién.

16. V& quan hé nhiét do theo thoi gian.
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17. Thiét lap céac két qua theo hinh dong.
18. Hién thi cac két qua hinh dong.
19. Thoat khoi chuong trinh ansys.

2.3. CHUAN BI PHAN TiCH NHIET
Budc 1: Chon bai toan wu tién preferences.
D¢ thiét 1ap uu tién preferences:

1. Main menu > preferences

2. Bat bo loc Thermal filtering.
3. OK.

2.4. XAY DUNG MO HINH HINH HOC BUILD GEOMETRY
Budc 2: Dinh nghia cac diém.
D¢ khai thac tinh d6i xtng trong mo6 hinh bai todn, mo6 hinh ding mot nita

chit L. Pau tién, dung mot hinh thang tuong tng véi cac duong nét bén ngoai clia
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khuon bing cich dinh nghia bon diém cta bon géc hinh thang va sau d6 dinh
nghia dién tich lién két bon diém dé6 .
1. Main Menu >

Preprocessor > -Modeling-

Create > Keypoints > In
active CS
2. Nhap s6 thit tu diém 1 .
3. Nhap toa do dia phuong
0,0,0
4. Apply dinh nghia diém
1 (diém 1 tai toa do 0, 0, 0).
5. Nhap s6 thi tu diém 2.
6. Nhaptoado 22,0,0
7. Apply cho dinh nghia

diém 2.

8. Nhap so thi tu cho diém
3 Keypoint .

9. Nhaptoado 10,12,0

10. Apply dé dinh nghia

diém 3.

11. Nhap s6 thit tu diém
3 keypoint number.

12. Nhaptoado 0,12,0.

13. OK.
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Xo4 biéu tuong toa do toan thé dé khong 1am che khuat tAm nhin cla cic

diém tai goc toa do.

.-..;
.-..:
#
+
-
#

Tewt in Isgend =

"

14. Utility menu > Plotctrls > Window controls > Window options
15. Dat vi tri tam gidc sang Not shown.

16. OK

Budéc 3: Tao dién tich cho khuon va vat dic.

Tao dién tich cho khuon bang c4ch lién két bon diém.

1. Main menu > Preprocessor > -
Modeling- Create >  -Areas-
Arbitrary > Through Kps

2. Kich diém 1 dén diém 4 theo thit

tu. C6 thé nhin thay kiéu dudng

3. OK dé tao dién tich (trong thuc
don kich).
4. Thyc don: SAVE_DB.
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Dé tao dién tich cho vat dic, dién tich dugc 14y ra ("carve out") tir dién tich

thit nhat.
5. Main menu >
Preprocessor > - Modeling-

Create > -Areas- Rectangle >
by Dimensions
6. Nhap 4 va 22 cho toa do x.
7. Nhap 4 va 8 cho toa do y.
8. OK
9. Utility menu > Plotctrls

> Numbering

10. M6 khod s6 TT diém.
11. M6 khoa s6 tt dién tich.

12. OK

13. Utility menu > Plot >
Areas

14. Main menu >
Preprocessor > -Modeling-
Operate > -Booleans- Overlap
> Areas

15.Kich All dé chon ca 2
dién tich trung nhau.

16. Main menu >
Preprocessor > -Modeling-

Delete > Area and Below

resne Feacanivghe b D bmed b

[RECTHET  Create Fectesgle hy Disessizes

BT Tessrdinaber ﬁ R
YLD Pcesvdimaber ?;a““““““‘“‘"‘[r“““““““"“

8!’““?&““‘”;‘ oy | tamesl | w1 |

T P08 Mussbeting Cansals
L-FH] Flat Bembrrisyg Cewtrelc

HE  Reypeist sembere 1 “ F =
LIME  Liwe wanbers [ \OFF
T T — 1 1 =
BILE Felume members i OFF
MITE  Mede swsbers I OEF
Elem . Sterih swabening [Fo nunkwring =
TAEM Table Memes i OFF
£dil, Mempric cestewr walwez ™ OFF
L] Memberimy zheus with Colors & nunkers =
I/REFLOT] Replet wpem OHApplu? [Roplor =
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17. Kich dién tich A3. vt hamaa |
RO P i Dopiar
18. OK (trong thuc don ]

iU dingle 1 Heaw

kich) dé xo4 dién tich A3 | v resEn s
19. Thanh cong cu: :::n .
SAVE DB A

For ¥Xayvhoard Lrkcy:
" % Llaz at Icesn

T Mv, Omd, Tno

2.5. PINH NGHIA VAT LIEU
Budc 4: Pinh nghia tinh chat vat liéu.

Dinh nghia tinh chat vat liéu khuon cat Material Properties la vat liéu so 1.

Tinh chat ctia n6 khong bién ddi theo nhiét do

1. Main menu > Preprocessor > Material props > Material models

2. Kich dip vao Thermal, Conductivity, Isotropic.

il

*RDDDR
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3. Nhap 0.025 cho Kxx.

4. OK
5. Kich 2 lan vao
Specific Heat.

6. Nhap 0.28 cho C.

7. OK

8. Kich 2 lan vao
Density.
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9. Nhap
0.054 cho DENS.
10. OK

Kim loai dic dugc dinh nghia la vat liéu s6 2. Cac tinh nhat cua ching thay
déi 16n, khi kim loai nguoi tir pha 16ng dén pha ran. Vi vay, ching duoc nhap vao
bang biéu dién su phu thudc tinh chat vao nhiét do.

Trude hét dinh nghia nhiét do phu thudc hé s6 dan dién.

11. Material > New model

12. Nhap 2 cho Define
Material ID va kich OK.

13. Kich 2 1an vao Isotropic.
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14. Kich vao Add
Temperature ba lan
vao tao trudng cho tong
4 nhiét do

15. Nhap 0 cho T1.

16. Nhap 2643 cho T2.

17. Nhap 2750 cho T3.

18. Nhap 2875 cho T4.

19. Nhap 1.44 cho Kxx
tai T1.

20. Nhap 1.54 vao Kxx
tai T2.

21. Nhap 1.22 cho Kxx
tai T3. 22. Nhap 1.22
cho Kxx tai T4.
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Copy bon thong s6 nhiét do do c6 thé d4n ching sang hop thoai Enthalpy.

23. Chon céac nhiét do
bing cdch gilt ndt
chuot trdi va kéo ngang
theo hang nhiét do.

24. CTRL-C dé sao
nhiét do.

25. 0K

Xdc dinh gia tri Enthalpy phu thudc nhiét do
26. Kich 2 lan vao Enthalpy.

27.Kich Add Temperature
3 lan dé tao trudong cho tong

s0 4 nhiét do
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28. Dan nhiét do vao hop
thoai nho dua con tro vao
truong nhiét T1 va an

CTRL-V.

29. Nhap 0 cho Enth tai T1.
30. Nhap 128.1 cho Enth
tai T2.

31. Nhap 163.8 cho Enth
tai T3.

32. Nhap 174.2 cho Enth
tai T4.

33. OK.

Budc 5: V€ quan hé cac thuoc tinh vat liéu véi nhiét do
1. Trong clta s6 Material Models Defined Window, kich 2 ldn vao

Thermal Conduct. (iso).

2. Kich vao Graph.
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3. 0K
4. Kich 2 lan vao Enthalpy.

5. Kich vao Graph.
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6. OK
7. Material > Exit

8. Thanh cong cu: SAVE_DB.

Budc 6: Pinh nghia kiéu phan tir.

Dinh nghia kiéu phan tir Element Type 12 PLANESS.



1. Main menu >
Preprocessor > Element
Type > Add/Edit/Delete

2. Add mot Element Type.

HIHE DEFIMED

4. Chon phan tr tit giac 4 nit (PLANESS).
5. OK.
6. Close.

7. Thanh cong cu: SAVE_DB.

2.6. TAO LUOI GENERATE MESH

Budéc 7 : Tao luéi mo hinh .
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1. Utility Menu > Plot > Areas

Xac dinh kich thuéc Smartsize 1a 4. Diéu d6 cho phép ludi nhd hon mac

dinh va s6 phan tir ndm trong giGi han cia ANSYS/ED
2. Main Menu > Preprocessor >
Meshtool

3. M6 SmartSizing.

4. Pua s6 kiém soat vé 4.

5. Kich Mesh.

Trude hét tao ludi dién tich khuon.

Chi ¥, thuoc tinh vat lieu duoc ky

hiéu l1a 1 nén khong can phai dat lai

trude khi tao ludi.
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6. Kich dién tich khuéon AS (Cich
lam: dat con trd vao dinh cua dién tich
nhin AS va kich, d6 1a kiéu kich

nong ).

7. OK.

Truée khi tao luéi
cho dién tich vat dic, phai
thiét 1ap thuoc tinh vat liéu
cho thép 1a 2.

8. Chon Global,
dat Element Attributes.

9. Dbat s6 vat liéu
Material Number la 2.

10. OK.

11. Utility Menu > Plot >

Areas

12. Kich vao Mesh.



13. Kich vao dién tich 4.

14. OK (trong thuc don
kich)
15. béng Meshtool.

16. Utility menu > Plot

> Elements

Chu y: Lu6i duoc tao ra c6 thé khéc so véi lu6i nhin thay & day. D6 1a do cac
két qua cta tao luéi, c6 thé thdy dugc mot vai thay déi nhé trong két qua & hau sir
ly. D€ phan biét, cdc phan tir khép vé6i cdc vat liéu, c6 thé biéu dién cdc vat liéu

khdc nhau bang cdc mau khac nhau.
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17. Utility Menu > Plotctrls >

Numbering

Chu y: Cac phan tu vé6i vat liéu 1
la cat. Cac phan tor v6i vat liéu 2

la thép.

18. Thay phin tr bang s6 vat
liéu Material Numbers.
19. OK.

2.7.DAT TAI

Budc 8: Pat tai doi luu trén duong bién ngoai.

bat tai doi luu 1én cac duong bién ngoai cia mo hinh khoi. Cac tai tic dung

vao mo hinh s& tu dong chuyén sang mo hinh phan tit hitu han trong sudt qué

trinh giai.

1. Uility menu > Plot > Lines

2. Main Menu > Preprocessor >
Loads > -Loads- Apply > -Thermal-
Convection>On Lines

3. Kich vao 3 duong ti€p xic véi
khong khi.

4. OK (trong thuc don kich).
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S.Nhap 0.014 cho Film
Coefficient.

6. Nhap 80 cho Bulk
Temperature.

7. OK.
8. Thanh cong cu: SAVE _DB.

2.8. GIAI
Buéc 9:  Dinh nghia kiéu phan tich.
1. Main Menu > Solution > -Analysis Type- New Analysis
2. Chon Transient cho kiéu phan tich Type of Analysis.
3. OK.
4. OK dé chap nhan mic dinh cho Full Transient Analysis.
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Budc 10: Kiém tra kiém soat 1oi giai.

Muc Approach va Assumptions cla tai lieu dugc chi rd rang 10i giai duoc
dung dé thiét 1ap mot so6 chon lua phi tuyén. Trong budc nay c6 thé hd trg truc
tuyén kiém sodt 10i gidi dé c6 thé kiém tra chi tiét c4c tinh nang nay.

C6 thé truy nhap cht dé trg gitip bing cdch kich vao nit Help tir hop thoai
Nonlinear Solution Control.

1. Main Menu > Solution > -Load Step Opts- Solution Ctrl
2. Mac dinh 1oi giai.

Trude khi kich vao nit Help trong budc ti€p, can luu ¥ rang céc thong tin trg
gitip 6 thé xuat hién trong cling ctlra s6 véi tai liéu, ndi dung Replacing thay thé.
Sau khi doc xong trg gitip, kich nit Back dé vé tai liéu huéng din. Néu thong tin
tro gidp xuat hién & clra s6 khdc clia huéng dan, can thu nhé hoic déng lai sau
khi doc xong thong tin.

3. Kich Help dé doc chi tiét kiém o5:; - 88 B
soat loi giai. SOLCONTROL 4j

Name

4. Cuon Scroll chon trg giup.

SOLCONTROL, Keyi, Koyl Eeyd, Wead

néu thong tin trg gitp duoc thay sekton &t md s e d el
sk ilgorihend
thé cho clra s6 huéng din, kich niit e 300 s Cat o

Back dé quay vé huéng dan. et R
Argument Descriptions

5. Cancel dé xoa hop thoai.

Orptrrared defaulty activason key
OHeel--

Actrrated opbssned defubts {or & set
of commands apphcable to renlnear
polaticed. This o the defanlt The
magenty of soluRon command
Aeludy e bmed inder e Noted
sechion bedow Ser also the
Sracrphos of mdmdud dokison
commands for default valies

OFF ar )

4 l o)
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Budc 11: Xac dinh diéu kién ban dau cho bai toan dirng (transient).

Nhiét do ban diu ctia khuon 13 80°F va clia kim loai dic 1a 2875°F. Chon d6i
tuong dé thiét 1ap ding c4c nit trén d6 dat nhiét do ban ddu. Pau tién, chon dién
tich dic (Casting Area), sau d6 chon céac ndt lién két vé6i dién tich va dat nhiét do
ban diu cta kim loai dic vao cac nit d6. Sau d6, dao nguoc dat chon nit va ap

nhiét do moi trudng cho niit cua khuon.

1. Utility menu > Plot > Areas

2. Utility menu > Select
>Entities

3. Chon Areas.

4. Apply.

5. Kich dién tich 4 ( Casting).

6. OK (trong thuc don kich).

7. Chon Nodes.

8. Chon Attached to.

9. Chon Areas, All.

10. Apply.

11. Utility Menu > Plot >
Nodes

@
»
»
»
_Sele Al | wven |
Sele Nane| (11|

12. Main Menu > Solution > -

Had
ik
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Loads- Apply > Initial Condit'n >
Define
13. Kich All dé chon tit ca céac

nut.

14. Chon Temp dé

dinh nghia tham s6 cho DOF

15. Nhap 2875 cho gia tri dau

cta DOF.

16.OK.

17. Utility Menu > Select >
Entities

18. Invert (Ia Iénh dat lai nat
dugc dao nguoc ).

19.Két thic doéng hop thoai
Select Entities .

20. Utility menu > Plot >Replot

21. Min Menu > Solution > -
Loads- Apply > Initial
Condit'n > Define

22. Kich All dé chon tit ca cédc

nut.

23. Nhap 80 cho gia tri dau cua
DOF.

24. OK

59



Chu y: Luon phai chon Everything khi chon nit két thic!
25. Utility Menu > Select > Everything
26. Thanh cong cu: SAVE DB.
Budc 12: Dat thoi gian, budc tién thoi gian va cac tham so lién quan.
Diéu kién bién nim giita viing kim loai néng chay nhiét do 2875°F, véi

khuon & nhiét do moi trudng. Chuong trinh s& chon budc thoi gian tu dong dé
khoang thoi gian thay déi phu thuoc vao tinh phi tuyén trong hé thong (ching 1ay
s6 nho hon budc thoi gian chuyén bién pha). Thoi gian budc 16n nhat va nho nhat
biéu dién gi6i han cho céc thu tuc tu dong.

1. Main menu > Solution > -Load Step Opts- Time/Frequenc > Time-
Time Step

2. Nhap 4 (gi0) cho thoi gian Time tai cudi budc dat tai.

3. Nhap 0.01 cho khoang thoi gian cua bude dau tién.
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4. Chon stepped loading.

5. Nhap 0.001 cho khoang thoi gian nhé nhat Minimum Time Step Size.

6. Nhap 0.25 cho khoang thoi gian 16n nhat Maximum Time Step Size.

7. OK.
Buéce 13: Thiét lap kiém soat daura  (Output Controls)

1. Main menu > Solution > -Load Step Opts- Output Ctrls >
Db/Results File

2. Dat File ghi tan xuat (Frequency) cho Every Substep.
3. OK.

4.  Thyc don: SAVE_DB.

Budc 14: Giai  (Solve).

1. Main menu > Solution > -Solve- Current LS

2. Xem céc thong tin trong cira sé trang thdi, sau d6 chon. File > Close
(windows), hoidc Close (x11/motif), dé€ dong cira so.

3. OK dé bat dau giai.

4. Déng cira s6 thong bdo khi gidi két thic Done.
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Khi ANSYS dang phan tich, man hinh Graphical solution tracking (GST)
vé biéu do theo ddi qud trinh hoi tu "Absolute Convergence Norm", nhu mot ham
cua "Cumulitive Iteration Number." Chu y, 16i giai duogc coi la ding khi ching

hoi tu véi mot gid tri nhd hon hodc bang chudn hoi tu (Convergence Criteria).
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2.9. XEM KET QUA

Bude 15: Nhap hau xir ly 10i giai theo thoi gian va dinh nghia bién
(Time-History Postprocessor) .

Dung Time-History Postprocessor dé tim ki€m bién nhiét do bién déi theo
thoi gian tai mot diém trén vat duc.

1. Main menu >
TimeHist PostPro

2. Utility Menu >
Plotctrls > Numbering

3. Bat Node
Numbers.

4. S6 thtt tu biéu dién
bang mau va bang so.

5. OK.

6. Utility Menu > Plot

> Elements

Nit & tam khuon trén mat doi xing 1a nit can quan tdm. dung "Get
function" dé dinh nghia mot bién bang gid tri cla s6 nit tai vi tri quan tam
(16,6,0). Do stt dung bién dé dinh nghia niit tai tim diém, phan tich s& linh hoat,
vi nit ¢ tdm luon dugce st dung trong cac phép toan nhu chia lugi, danh s6 nut,

hoic thay déi.
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7. Utility Menu > Parameters
> Scalar Parameters

8. Dinh nghia bién: "Cntr_pt =
Node (nut) (16,6,0)".

9. Accept.

Chu thich: Tam dwgc danh
6, so nay co thé thay doi dé phan

biét khi chia luéi.

10. Close.

11. Main Menu > TimeHist PostProc > Define Variables

12.Add.
13. OK. Cho két qua tinh theo bac tu do nit DOFF.
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14. Kich vao nut tam .
15. OK. (trong thuc don kich).
16. Nhap tam dé tao nhan User-Specified Label.

18. Close.

65



Budc 16: Vé quan hé nhiét do va thoi gian.

1. Main Menu > TimeHist
Postpro > Graph Variables

2. Nhiap 2 cho bién tha
nhat dé ve.

3. OK, dé v& két qua tai
tam diém Cntr_Point 12 ham cua

thoi gian.

Chit y: Nhiét do két tinh ctia kim loai trong khoang tir 2643°F dén 2750°F.

Budc 17: Thiét lap hoat hinh két qua.

Hoat hinh qu4 trinh két tinh kim loai. D€ quan st t6t hon qué trinh két tinh,
dinh nghia 3 dudng bao, mot dudng biéu dién kim loai 16ng (T 16n hon 2750°F),
mot dudng biéu dién kim loai di két tinh (T nhd hon 2643°F), va dudng thit 3
biéu dién c4c thit & gitta.

Dé thuc hién hoat hinh, cin nhap General Postprocessor va doc buéc két

qua dau.
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1. Main Menu >
General Postproc > -
Read Results- First Set

2.  Utility Menu >
Plotctrls > umbering

3. Bat v¢ Node
Numbers.

4. Huy danh s6
phén tur.

5. Khong vé lai.

6. OK.

7.  Utility Menu >
Plot > Elements

8. Utility Menu
Plotctrls > Style >

\%

Contours >

Non_Uniform Contours

£

i ] = G

9. Nhap 2643 dé dinh nghia V1, dudng bién trén cua dudng bao du tién.
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10. Nhap 2750 cho V2, duong bién trén ctia duong bao thi 2.
11. Nhap 3000 dé dinh nghia V3, dudng bién trén clia dudng bao thit 3.
12. OK.
Budc 18: Hoat hinh két qua.
1. Utility Menu > Plotctrls >
Animate > Over Time
2. Nhap 30 cho s6 anh Number
Of Frames can tao.

3. Khoa Auto Contour

Scaling.
4. OK.

Trong qua trinh tao hoat hinh, khi tao hoat hinh, chi ¥ ¢6 3 mau khac nhau,
mau do biéu dién nhiét do 16n hon 2750°F (Thép néng chay), mau xanh cho nhiét
do nam gitta 2643°F va 2750°F (d6 1a ving chuyén bién pha), va mau xanh cho
nhiét do dudi 2643°F (thép da két tinh va khuon cét). viing cudi cung két tinh 1a

vung tam cua vat liéu (Chd y dung mo hinh doi xting).

laHTImE] Primsis pewr dier Sdefecpeletion wF resulied

RFanber af aninimstisn §reames 2 F_

Hads L ppisdr dscs

™ TIde Fevhoe
Barmger Hizteeen. Raxbemes | |
fuim amboar sealine 3 I ¥F
frivewhdor timn delay Cowc? F_E._

Bicplay Dyips
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Caregl Ealy |
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5. Chon Animation Controller ( khong trinh dién), néu can, chon Close.

Dé quan sét trudng nhiét do clia mo hinh suat 4 gid két tinh, tao hoat hinh
phan b6 trudng nhiét do véi dinh kiéu vé dudng bao. D€ thay déi dinh kiéu dudong
bao sang gia tri mac dinh, nhap /CVAL trong ctra s6 Input Window cua ANSYS.
Chu y: /CVAL Ia Iénh duoc sir dung dé thiét 1ap kiéu dudng bao. Ciing c6 thé luu
gilt bang cach quay vé man hinh Non_Uniform Contours va thiét lap gid tri
khong "0".

6. Nhap "/CVAL" va an phim Enter/Return

8. OK.

9. Chon trong Animation Controller (khong trinh dién), néu can sau dé

chon Close.

69



Budc 19: Thoat khoi chuong trinh ANSYS.

1. Thanh co6ng cu: sl o SHETE
~ Exit frem SMERE -
QUIT. £ Taee Geamelasds
2. Chon Save CFe Sreldsrele
24' Egvr Pesrubhing
Everything. ™ Quik — He B!
3. OK.

Bameel | Weip |

Khi thoat chuong trinh ANSYS, c6 thé xem hinh dong biang cac
phan mém chay File *.AVI.
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Bai 3.
BAI TOAN VA PAP
TINH UNG SUAT VA BIEN DANG CUA HOP ROI (CONTAINER)

e Pham vi bai todn

» Baitodn

 Dinh nghia kiéu phan tich

e X4y dung mo hinh hinh hoc

 Dinh nghia kiéu phan ti, dic trung hinh hoc
e Dinh nghia vat liéu

e Tao luéi

» Dat tai

o Giai

o Xem két qua

3.1. PHAM VI BAI TOAN:

Cac modun st dung ANSYS/LS-DYNA, ANSYS/ED
Miic do khé dé Dé

Thoi gian thuc hién bai todn 60 dén 90 phut

Linh vuc chuyén mon Bai toan két cau

Bai toin Dong (Phuong phap
Explicit)

Kiéu phan tir SHELL163

Kiéu bai toan

Mo hinh khéi, huéng phat sinh cua

C4c dac trung bai toan ndt, va phan th, toan tir Boolean, tham
sO mang, chia ludi tu dong, hinh dong.

Huéng dan phan tich cau tric

Tham khao . .
Chuong 14, Phan tich dong Explicit



3.2 bEi BAI TOAN

Pay 1a mot qua trinh phan tich dong tha roi mot hop nhom 1én mot mat ban
béng thép. Nhu hinh dudi, hop nay c¢6 ¢6 5 mat, kich thuée 20 inches cho tat ca
cadc mat va day 0.1 inches . N6 duoc quay 45° so véi cac truc X, Y, Z . Mat ban
la mot tdm thép hinh vuong ¢6 kich thuée 100 inches cho méi canh va day 0.1
inches . Chi ¢6 duy nhit mot luc tac dung 1én hop 1a khoi luong ctia ban than hop.
N6 duoc tha roi tir mot khoang cach 72 inches. Bai todn 1a dién hinh cha kiém
nghiém qua trinh roi. Muc tiéu ctia bai todn 1a dé chiing minh kha nang giai bai
todn dong luc hoc cia ANSYS/LS-DYNA — dung dé gidi c4c bai toan bién dang
16n va ti€p xtc phic tap.

Vitri ban ddu e b
nghiéng goc K :
45% v6i 3 truc

: Faget 20"
X, Y,Z 20

72" from center of container

i l <

~" 1 Mat ban thép

r 100"

Piéu kién ban dau

Céc kich thudc ctia hop va mat ban duge biéu dién & trén. Hop dugc lam
bang hgp kim nhom véi mo dun dan hoi 1a 0.3E6 psi, ty trong 1a 2.5E-4 1bf-
sec’/in*, hé so Poisson la 0.334, ting sudt chay 1a 5 000 psi, vd mo dun tiép tuyén
12 20 000 psi. Mit ban duoc 1am bang thép Carbon v6i modun dan héi 1a 30.0E6
psi, ty trong 12 7.3E-4 Ibf-sec?/in*, va hé s6 Poisson 1a 0.292.

Cac gia thiét

Trong sudt qua trinh roi tu do, hop chi don gian chiu tic dong cla gia toc
trong truong. DE tiét kiém thoi gian ciia CPU, ta sé& chi bat ddu phan tich & do cao
20 inches so v6i mat ban va st dung van t6c ban dau 1a 200 inches méi giay dé
mo phong lai 52 inches déu tién ctia qua trinh roi tu do. 200 inches méi giay chi
la gan ding xuat phat tir cong thic V; = SQRT (2*a*s) vGi V;1a van toc & thoi
diém cu6i cling, a 1a gia toc trong trudng va s 12 quiang dudng. Bo qua stic can
khong khi.

Gia sir mat ban 1a cting vitng va hop tuan theo tiéu chudn chay déo von
Mises v6i duong bién ciing 2 doan.



Str dung mo hinh khai dé tao ra miu 3-D clia hop dé tao ludi. Ding tao truc
ti€p cac nidt va cac phan tit cho mo hinh mat ban. Mat ban s€ duoc coi l1a phan tir
ran va chi c6 mot phan ti.

Tém tat cac budc
Pinh nghia kiéu phan tich
1. Thiét 1ap kiéu phan tich
Dung mo hinh hinh hoc
2. Tao hop
Pinh nghia kiéu phan tir, Cac hing s6 thuc, Kiéu tinh chat vat liéu
3. Dbinh nghia ki€u phan tir
4. Dinh nghia hing s6 thuc
5. X4c dinh mo hinh vat liéu
Tao luéi
6. Tao luGi hop
7. Tao phan tir mat ban
8. Tao cac thanh phan mat ban
9. Tao cac thanh phan mat ban
10. Xac dinh tham s6 tiép xtc

bat tai
11. Bat toc do ban dau cho hop
12. bat gia toc cho hop
Giai
13. Kiém tra xuét két qua
14. Giai
Xem két qua
15. Hoat hinh duong bao ting suat
16. Hoat hinh hop bién dang
17. Thoat khoi ANSYS



3.3. PINH NGHIA KIEU PHAN TiCH
Budc 1: Thiét lap chon khoa hoc dé tinh
Thiét 1ap Preferences dé loc cdc van dé lién quan

1.Main Menu >
Preferences

2. Chon Structural.

3.Chon LS-DYNA
Explicit.

4. OK.

3.4. XAY DUNG MO HINH HINH HOC

Budc 2: Tao hop.

Dé don gian, tao mot khoi ba chiéu ¢6 cling kich thudc bén ngoai cuia hop, va
sau d6 xod di phan khdi va mat khong can thiét. Truée hét hay xoay khong gian
lam viéc theo ding hudng ban dau.

1. Utility Menu > WorkPlane >
Offset WP by Increments

2. Thay d6i thanh trugt dén 45.

3. Kich 1 lan dé quay mat phiang
lam viéc quanh X theo chiéu duong.

4.Kich 1 lan dé quay mat lam
viéc theo chiéu duong Y.

5.Kich 1 1an dé quay mat lam
viéc quanh Z theo chiéu duong.

6. OK.

7. Utility Menu > WorkPlane >
Display Working Plane (7Toggle
off).




8. Main Menu > Preprocessor
> -Modeling- Create > -Volumes-
Block > By Dimensions

9. Nhap -10, 10 cho toa do X-cua
hop

10. Nhap -10, 10 cho toa do Y
cua hop

11. Nhap -10, 10 cho toa do Z
cua hop
12. OK.

13. Main Menu > Preprocessor
> -Modeling- Delete > Volumes
only

14. Pick All dé xo4 thé tich.
15. Utility Menu > PlotCtrls >
Numbering

16. Bat Area numbers.

17. OK.

18. Utility Menu > Plot > Areas

19. Main Menu > Preprocessor
> -Modeling- Delete > Areas only
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20. Kich vao Area4.
21. OK (trong picking menu).

22. Utility Menu > Plot >
Replot

23. Toolbar: SAVE_DB.

3.5. PINH NGHIA KIEU PHAN TU, PAC TRUNG HINH HOC

Bude 3: Dinh nghia kiéu phan tir.

Mo phong hop va dap 1én mat ban c6 dang thanh mong, nén st dung phan ti
tAm dé mo phong mo hinh vat 1y. Phan tir chon 12 SHELL163, mot phan tir ciu
triic tAim mong. Phan tlr bon nit ¢ thé duge sir dung cho ca hai trudng hop mo
phdng trong mat phang va céc tai phap tuyén.

1. Main Menu > s e
Preprocessor > Element
Type > Add/Edit/Delete

2. Add kiéu phan ttr.

3.Chon LS-DYNA
Explicit family of e i nezp |

elements.

4. Chon Thin Shell
163.

5. OK.

Xéc dinh phan tor S/R
co-rotational Hughes-Liu

dé gidam hién tuong
(hourglass modes) chia
ludi khong déu .



6. Chon Options.

7.Chon S/R  co-
rotation.

8. OK.

9. Close.

Budc 4: Pinh nghia hang so thuc.

Dinh nghia chiéu day ctia phan tir tim bang cach dinh nghia trong hang s6
thuc.

1. Main Menu >
Preprocessor > Real Constants

2. Add.

3. 0K dinh nghia hing s0
thuc cho phan tir tim Shell163.

Chu y : Vi khong c6 doi tuong
No. of integration pts. (NIP), nén
st dung gid tri mac dinh 2, véi
muc dich chitng minh, gia tri mac
dinh 1a 2 la thoa man. Tuy nhién
trong nhiéu trudng hop phan tich
phi tuyén khic, NIP phai duogc
thiét 1ap 16n hon 2.




4.Néu cic phan tir c6 do day
nhu nhau, chi can do day tai
ndt 1 can phai dinh nghia.
Vi du, nhap 0.1 cho do day
tai ndat 1.
5. OK.
6. Close.

3.6 PINH NGHIA VAT LIEU
Budc 5: Xac dinh mo hinh vat liéu
Xac dinh mo6 hinh vat liéu cho mat ti€p xtic va mat bi ti€p xic (mat dich).

1. Main Menu
> Preprocessor >
Material Props >
Define MAT model

2. Add dé xdc
dinh Mat 1 (mat
ban).

3. Chon Other
4. Chon Rigid

cho Rigid body
5.0K




6. Nhap 7.3e-4 cho
DENS.

7. Nhap 30e6 cho
EX.

8. Nhap 0.292 cho
NUXY.

9.Cudn xuoéng va
chon All disps. cho
Translational
constraint parameter.

10. Cuon xudng va
chon All rotations cho
Rotational constraint
parameter.

11. OK.

12. Add dé x4c dinh
Mat 2 (container).

13. Chon Plasticity.

14. Chon  Bilinear
Kinemat.

15. OK.




16. Nhap 2.5e-4 cho
DENS.

17. Nhap 10.3e6 cho
EX.

18. Nhap 0.334 cho
NUXY.

19. Nhap 5000 cho
Yield Stress.

20. Nhap 20000 cho
Tangent Modulus.

21. OK.

22. Close.

23. Toolbar:
SAVE DB.

3.7. TAO LUOI

Budc: Tao luéi cho hop.

Trong 10i giai tuong minh ANSYS/LS-DYNA, thoi gian phan tich phu thudc
rat 16n vao phan tir nho nhat trong mo hinh. Chinh vi vay, dé dat duoc céc két qua
tot can st dung kich thudc phan tir giong nhau.

Vi du, stt dung kich thude phan tir mac dinh, sé cho kich thude ludi 3x3 trén
moi bé mat cta hop.

1. Main Menu > Preprocessor >

MeshTool

2. Chon Global, thiét 1ap cho
Element Attributes.

3. Chon Material number 2.

4. OK.

5. Chon Area meshing.



6. Chon Mapped meshing.

7. Kich Mesh.

8. Pick All (trong picking menu) dé
chia ludi cho tat ca cac dién tich

9. Toolbar: SAVE_DB.

Budc 7: Tao phan tir cho mat ban.
Mait ban duoc dinh nghia nhu mot mat cing, vi th€ chi can su dung 1 loai
phan t&r duy nhat. Tao mo hinh phan tir bon nut.

1. Utility Menu > PlotCtrls >
Pan, Zoom, Rotate

2. Chon Obligq.

3. Close.

4. Utility Menu > PlotCtrls >
Numbering

5. M6 Node numbers.

6. OK.



7.Chon Global, Set cho
Element Attributes.

8. Chon Material number 1.

9. OK.

10. Close trong Mesh Tool.

11. Main Menu >
Preprocessor > -Modeling- Create
> Nodes > In Active CS

12. Dé tring s6 niit, cho chiing M
tu danh so.

13. Nhap -50, -20, -50 cho X,
Y,Z.

14. Apply dé tao nit géc trai

xa.
15. Nhap -50, -20, 50 cho X, ——
Y,Z. i

16. Apply dé tao nit géc trai

gan. S
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21. Main Menu >
Preprocessor > -Modeling- Create
> Elements > -Auto Numbered-
Thru Nodes

22. Theo chiéu kim dong ho,
kich vao 4 nut da duoc tao.

23. OK (trong picking menu).
24. Utility Menu > Plot >
Elements

Budc 8: Tao cac thanh phan caa hop.

Phan 16n cac thuat todn tiép xtc doi hdi cac thong so tiép xic, ma ching co
thé 1a c4c thanh phan hop thanh, chi tiét IDs, hodc chi tiét clia cum IDs.Trong
huéng dan nay tao mot thanh phan lam ra céc nt tir hop.

1. Utility Menu > Select >
Entities

2. Chon Elements.

3. Chon By Attributes.

4. Chon Material num.

5. Nhap 2.

6. Apply.



7. Chon Nodes.

8. Chon Attached to.

9. Chon Elements.

10. OK.

11. Utility Menu > Select >
Comp/Assembly > Create
Component

12. Nhap "BOX" cho Component
name.

13. Chon Nodes cho Entity.

14. OK.

15. Utility Menu > Select >
Everything

elemens =)
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Budc 9: Tao cac thanh phan cia mat ban

1. Utility Menu > Select > Entities
2. Chon Elements.
3. Chon By Attributes.



4. Chon Material num.
5. Nhap 1.

6. Apply.

7. Chon Nodes.

8. Chon Attached to.
9. Chon Elements.

10. OK.

11. Utility Menu > Select >
Comp/Assembly > Create
Component

12. Nhap "TABLE" cho
Component name.

13. Chon Nodes cho Entity.

14. OK.

15. Utility Menu > Select >
Everything

16. Toolbar: SAVE_DB.

Budc 10: Xac dinh tham sé tiép xic.

I:'l

Dramt  CORpInERt R
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Trong qua trinh phan tich hién tuong ti€p xtc, cac thuat toan ti€p xic xap xi

dugc chon lua dé cho ra nhiing két qua t6t nhat. Tuy nhién, do trang théi tu nhién

clia bai todn, cdc diéu kién tiép xiic s& khong thé du dodn dugc. Nén, bing viéc tu

dong chon cédc nit cho bé mat ti€p xdc, chuong trinh s& tu dong diéu chinh

nhitng bién déi xuat hién trong qu4 trinh mo phong. Do kha ning 4p dung cuia nd,

cdc nit tu dong trén bé mat ti€p xidc dugc thiét 1ap nhu mot mac dinh .

1. Main Menu > Preprocessor > LS-DYNA Options > Contact > Define

Contact

V6i Contact Type, chon Surface to Surf va Automatic (ASTS).

. OK.

. Chon BOX cho Contact Component.

OK.
Toolbar: SAVE_DB.

2
3
4
S. Chon TABLE cho Target Component.
6
7



3.8. DAT TAI
Budc 11: Pat toc do ban dau cho hop
1.Main Menu >

Solution > Initial Velocity S

> W/Nodal Rotate
2. Chon BOX

component.
3.Nhap -200 cho

Initial velocity trong toa

dotodnthé Y.

4. OK.

Trong phép phan tich
dong hoc tic thoi, tai trong
phai dugc dinh nghia trong
khoang thoi gian xay ra

i




qué trinh phan tich. D€ lam
dugc diéu do, hay tao mot
mang chita dit liéu nay.

5. Utility Menu >
Parameters >  Array
Parameters > Define/Edit

6. Add.

7. Nhap "TIME" cho
array Parameter name.

8. OK

9. Edit.

10. Nhap 0 va 1 cho
khoang 2 thoi gian

11. File > Apply/Quit

12. Add.




13. Nhap "ACCG" cho
array Parameter name.

14. OK.

15. Chon Parameter

ACCG.

16. Edit.

17.Nhap 3864 va
386.4 cho 2 gia toc.

18. File > Apply/Quit §&ts o

19. Close.

Budc 12: Pat gia toc cho hop.

1. Main Menu > Solution >
Loading Options > Specify Loads

2. Cudn xuong va chon ACLY.

3. Chon BOX cho Component
name.



4. Chon TIME cho Parameter
name for time values.

5. Chon ACCG cho Parameter
name for data values.

6. OK.

3.9. GIAI

Buéc 13: Xac dinh cac diéu khién ra.

1. Main Menu >
Solution > Time Controls >
Solution Time

2.Nhap 1.0 cho thoi
gian cudi Terminate at
Time:

3. OK.

4. Main Menu >
Solution > Output Controls
> File Output Freq >
Number of Steps

5. Nhap 50 cho s6 budc
cho két qua Results file
Number of Output Steps.

6. Nhap 50 cho s6 budc
két qua theo thoi gian Time-




History Number of Output

Steps.

7. OK.

8. Main Menu >
Solution > Analysis

Options > Energy Options
9.M&é (On) Stonewall
Energy va tit nang lugng
khédc Energy Options (off).
10. OK.
11. Toolbar: SAVE DB.

Budc 14: Giai.

1. Main
Solution > Solve

Menu >

2.Xem cédc thong tin
trong man hinh trang thai,
sau do6 chon: File > Close
(Windows)

3. OK dé bt dau giai.

Chi y: Cira s6 kiém tra s&
xuat hién dé nhic nhé. Thong
bao duoc tao ra do lién két
mat ban bang dinh nghia Ia
phan tr cting, chiing khong ¢6
bac tu do. Vi vay, cdc canh
bao nay thudng bo qua.

4. Yes.
Tién hanh giai trong 5-10
minutes.

5. Close.
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3.10. XEM KET QUA
Budc 15: Hoat hinh duong bao tng suat.

1. Utility Menu >
Plot > Elements

2. Utility Menu > f o
PlotCtrls > Pan,
Zoom, Rotate

3. Chon Front.

4. Close.

5. Utility Menu >
PlotCtrls >
Numbering g

6. Tat (off) Node
numbers.
7. OK.

8. Main Menu >

General Postproc > -

L-FHMH] Flut Hembrrisy Gewtrelz

e Heyprisk seabers - off
Read Results- First set LKE Line mambers " arr
oye R e =
9. Utility Menu > wiln Heune e -
PlotCtrls > Animate > T 6o
Elwm + Skbrih selnoisg [Ma nunkaring =
Over Results O Table Mames o
10. Méb (on) m:—:::::.;.:: ::::: & nunburz =
Auto contour scaling. EEID ECG (s TR T ——
11. Chon Fr—s— - et | |
Stress.
12. Chon von
Mises.

13. OK.
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Budc 16: Hoat hinh hinh dang bién dang.

1. Utility Menu > PlotCtrls >
Animate > Over Results

2. M6 (on) Auto contour scaling.

3. Chon DOF Solution.

4. Chon Deformed Shape.

5. OK.

6. Chon  Animation  Controller
(khong thay), néu cén, sau chon Close.

Budc 17: Thoat ANSYS.

— Exit frem S8METE —

1. Toolbar: Quit. ¥ T emlasts

o Baver Bew+ld VB le

2. Chon Quit - No Save! 2::: ﬁ’:ﬁ:
3. OK.
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Bai 4
BAI TOAN PHAN TiCH CAU TRUC -
CAC THU TUC VA LENH

Bai toan dao dong dam la bai todn thuong gap trong phan tich ciu tric. Bai
nay gidi thiéu cach nhap cac bai toan phan tich ciu tric.

KHOI DPONG

| A\ ANSYS/ED Interactive 5.7 : = 0] =]

Frodust zelectian AMSTYS/ED j

Wwhorking directary C:ACHIEU 2055086 TROM |
Graphics device name Iwin32 vl

Initial jsbname |file

b ernon requested [megabytes]

for Tatal *Workspace |2|:||:|

for Databaze

Read START .AMS file at start-up??

32
ez b
GUI configuration |
FParameters to be defined I
[-parl wall -par? wal2 ...]
Lanquage Selection I[english] j
Run Cloze | Rezet | Cancel | About
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Sau khi khéi dong ANSYSS, Xuat hién cira s6 Interactive. Can chon dudong din
lam viéc, dat lai tén cho bai toan (Jobname), dinh lai s6 ving lam viéc va s6 File.
Sau khi chon bAm Run dé vao ANSYS.

Chon bai toan, c¢6 cac dang bai toan két cau, nhiét, dong chay, dién tir.
Chon bai toan két cau. Nhap vao Reference trong Main Menu, hop thoai chon bai
toan xuat hién va danh diu chon bai toan.

Lénh: Main Menu > Reference > Structural

i Preferences for GUI Filtering

Chon xong bam OK chap nhan.

PREPROCESSOR - Tién xir ly.

Vao tién xir ly dé thiét 1ap mo hinh hinh hoc, chon dang phan tir, nhap va tinh
céc dac trung hinh hoc mat cat. Nhap cdc tham s6 vat liéu.

Khai bao va lra chon phan tir: Trong bai todn két ciu can chon ding ki€u phan

tr, phai nhap cac hing s6 dac trung hinh hoc. Tié€p sau cAn chon mo hinh vat liéu.

94



Trong Modun phan tich Modal, cho phép chon va nhéap céac thong s6 hinh hoc clia

mat cit thong dung. Trong xay dung mo hinh hinh hoc, ¢6 thé tao mo hinh mdéi

vGi st dung céc thuat toan boolean.

Nhap thuoc tinh vat liéu, vat liéu tuyén tinh va phi tuyén thong qua cac hop

thoai.

Chia luéi: ANSYS c6 kha ning chia luéi tu dong, kiém tra c& ludi, chon kiéu 1uéi,

thay doi kiéu va kich thudc ludi.

ANSYS con c6 kha ning diéu khién cic qué trinh xay dung mo hinh hoc theo

diing y muén. C6 thé thiét 1ap bai todn kép va chu ky.

Dong thoi c6 thé thiét lap dat tdi va moi trudng tuy thudc bai todn.

ﬂ Preprocessor

Khai bdo phan ti
Khai Hing s6 Real
Khai bdo vt li¢u
Chon hinh dang mat cat
Mo hinh hoa
Tao mo hinh méi

Phép todn logic
Dich chuyén %I’hay déi
Copy

Lam méi
Klem tra hinh dang

Cap nhat hinh hoc

Tinh chat
binh nghia
Cong cu chia luéi
Chia ludi
Kiém tra kich c& llIO'l
Chon kiéu chia lué6i...
Rang buoc
Lu6it
_ Thay doi luéi
Kiém tra ludi
Xoa

Diéu khlen kiém tra
biéu khlen danh s6
Luu glu’ mo hinh
BT kép/Ceqn

Chu ky

Dat tai

Moi truong vat ly
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Khai bao kiéu phan tix
Main Menu > Element Type

N ement Ty | R
[Add/Fdi¢/DeLite. . . | Them/Soan thio/Xod...
Bat khoa vé Kiéu phan tir
Thém Bac tu do

Xo4 bac tu do

Chon phan tir tir thu vién
Vao lénh: Add/Edit/Delete...
Hop thoai chon phan tir xuat hién. C6 cdc kiéu phan tir két cau: Khéi lugng Mass,
Thanh Link, Dam Beam, 6ng Pipe, Khaoi dac Solid, tdim vo Shell. Ngoai ra con ¢
cac phan t khac. Thi du: Chon phan tir Mass. Trong moé hinh phan ti 3D ¢6 1
dang phan tr khoi lugng Mass21.
1 Library of Element Types
Link
Beam
Pipe
Solid

Shell
Hyperelastic

Mooney—Rivlin
UVisco Seolid

Dai v6i cac thanh st dung phan tir LINK. Chon phan tir Link, cho phép tinh toan
v6i phan tir chi chiu luc doc theo phan tir. Khong ¢6 luc uén. C6 1 phan tlr 2D va
4 phan tit 3D. Phan t&r Link ¢6 cac dang 2D va 3D.

Structural Mass

3D finit stn 184
8

Beam spap
Pipe bilinear 18
Solid actuator i1
Shell

Hyperelastic

Mooney—Rivlin
Visco Solid
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Structural Mass
Link
Pipe
So0lid
Shell
Hyperelastic
Mooney—Rivlin
Uizco Solid

plastic 23
tapered L4
finite strain

2 node 188
3 node 189
elastic

2D elastic 3

bai v6i doi tuong 1a dam, can chon phan tir dam. Chon phén tir Beam cho phép

tinh todn dam c6 dién tich ti€t dién va chiu uon. Can nhap du cac dac trung hinh

hoc clia mat cét. Phan tr BEAM gidi cho cdc dim dan hoéi, dim déo, cédc phan ti

3D bién dang hitu han, phan tir 3D 2 nit hoac 3 niit.

Structural Mass
Link
Beam
Solid
Shell
Hyperelastic
Mooney—Rivlin
Uisco Solid

tee 17
elbou 18
Plast straight2B
elbou (315]
Immersed L9

= [|Elazt straightlb

Trong phan tich ciu tric, ANSYS c6 thé gidi cdc bai todn tinh va thiét k& he

duong 6ng véi phan ti PIPE. Khi giai bai toan dung duong 6ng, can xac dinh cac

dang duong gap khiic dé tinh su tén that thuy luc. Mdi doan c6 dic tinh riéng can

str dung mot dang phan tir. Trong nhém phan tr Pipe (6ng) c6 cac dang phan tlr

dan héi, déo, phan tir ngim du6i nuéc. Trong dang dan héi c¢6 6ng thang, 6ng chit

T va géc khuyu. Trong 6ng déo mém chi c6 phan tit thang va phan tir géc khuyu.

Structural Mass
Link
Beam
Pipe

Shell
Hyperelastic
Mooney—Rivlin
Uisco Solid

Brick 8node 45
8node 185
28node 186
28node 95
aniso 64
concret 65
ws/rotat 73

Quad 4node 42
4dnode 182
8node 183
8node 82

Triangle 6Gnode 2

Axi—har 4node 25

8node 83

Quad 4node 432

concret 65
ws/rotat 73
Tet 1@node 187
18node 92
w/rotate V2 s

Quad 4node 42
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Céc chi tiét co khi thuong cé dang hinh hoc phiic tap, nhung do dai khong
16n, vi vay phai chon phan tr SOLID. Phan tir SOLID chiém vi tri rat 16n trong
bai todn két cdu. Chon phan tir Solid c6 thé 2D va 3D. Theo s6 nit dugc chia
thanh hinh tit gidc 4 niit, 8 nit; tam gidc 3 nit, phan tir phang doi xtng, phan ti
dang hop, phan tir dang thap. S6 dang phan tir dugc dua ra phu hop véi viéc chia
phan tir d€ bao dam sai s6 chia phan tir 1a it nhat.

Phan tir vo SHELL: la dang phan tir dung cho phan tich céc chi tiét dang vo
mong. C6 v dan héi, déo, siéu dan hoi. Chon phan tir Shell dé tinh bai toan vo

mong khong gian khong xét dén chiéu day.

Structural Mass -
Link 8node 93
Beam Plastic 4nodel4d
Pipe Hyper dnodel81
Solid Plastic 4node 43
4nodel81
Hyperelastic Shear panel
Mooney—Rivlin
Uisco Solid il

Vat liéu siéu dan hoi

Structural Mass -
Link
Beam L
Fipe Shear panel 28
Solid Membhrane 41
‘ Shell 2D axisymmetr 51
i o axi—harmon 61 =
ooney—Rivlin
Uisco Solid =20 4 node 182 Elastic 4node 63

Vat liéu siéu dan hoi nhu cao su, ¢6 cac phan tir 2D va 3D.

Pan hoi phi tuyén Mooney-Rivlin

Structural Mass -
Link
Beam
Pipe
So0lid
Shell

Hyperelastic
2L % .
ooneuv—Rivlin

Uizsco Solid = [12D 4node U-P 56
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Vat liéu nhot

Structural Mass
Link 4node plasiB6
Beam 8node plasz168
Pipe 3D 28nod elas 89
Solid 8node plas167
Shell

Hyperelastic

?uune —Rivlin

Chuyén déi phan tir

Kiéu phan tir chuyén doi: Trong phan tich két cau, sit dung nhiéu dang bai todn
khac nhau, c6 thé ti€n hanh giai cdc bai toan trudng kép, dong tac dung. C6 thé
tinh song song bai todn tuong minh (Explicit) va bai toan ngau nhién (Implicit);
tinh chuyén bai to4n co va nhiét, bai todn tlr va nhiét, bai todn dong chay thuy luc
sang bai to4n két cau va nguoc lai. St dung khod chuyén kiéu phan tir dé chuyén
bai todn.

i Switch Elem Type

|Exp1:i.c to Impl:i.c:;l
Implic to Explic a
Thermal to Struc
Struc to Thermal
Magnetc to Therm
Fluid to Struct

Thém cac bac tu do
Cic bac tu do dugc dinh nghia theo chuyén vi UX, UY, UZ, quay ROTX, ROTY,
ROTZ, nhiét do, dién 4ap Von, toc do VX, VY, VZ, ap luc Pres...
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i Add Degrees of Freedom

Khai bao hang s6 thuc Real Constant
Tuy cac ki€u phan tlr can dién vao hop thoai céc gid tri phit hop: dién tich mat cat,
chiéu cao, chiéu rong, chiéu day, moémen quén tinh mat cat...

i Generic Real Constants

o | omy || Gweor | weny
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Pinh nghia chiéu day cho cac niit ctia phan tir Shell

i Real Constant Set Mumber 2, for SHELL93

Dai v6i phan tir Shell, can nhap chiéu day. Chiéu day phan tir Shell dugc
dinh nghia theo 4 géc I, J, K, L, géc quay, va khoi lugng trén don vi dién tich.
Ciing c6 thé nhap chiéu day phan tir Shell theo ham.

Nhap cdc so6 thit tu ham chiéu day theo thit tu nit.

i Function of Shell Thickness vs Node Number ]

o [ e |
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Nhap thugc tinh vat liéu

J\ Material Props

Thu vién thuoc tinh

A\ Material Library

' Puong dan thu vién

Trang thai dudng dan thu vién
Nhap thu vién

Xuat thu vién

Chon don vi

Dinh nghia don vi cho nhiét do: c6 3 don vi nhiét c¢6 thé chuyén déi. Pon vi nhiét
do Kelvin, Celsius va Fahrenheit.

i Specify Temperature Units

[T

Nhap cac thudc tinh vat liéu cho mo6 hinh da duogc dinh nghia:
Mbi vat liéu dugc ddnh s6 va nhap thuoc tinh cta ching. Cic mo hinh vat liéu

gom: Vit lieu két cau, Nhiét, dién tlr, &m hoc, chat 16ng, ap dién.
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#% Define Material Model Behavior

b=
k=
b=
k=
b=
k=

#¥ Define Material Model Behavior 1Ol x|

Material Edit Help

A A A N N A

Trong vat liéu két céu : C6 vat liéu tuyén tinh dan hoi, vat liéu phi tuyén dan hoi
va phi dan héi. Trong vat liéu phi dan hoi c6 vat liéu bién ciing ddng huéng, bién
ciing dong, bién ciing dong két hop véi dang huéng, bién cing di huéng, vat liéu
tir bién.

Nhap cac thuoc tinh vat 1y nhu mat do6 Density, hé s6 dan nd nhiét

Thermal Expansion coef, h¢ s6 him Damping, h¢ s6 ma sat Friction Coeficient...
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Chuyén doi hé so dan né nhiét

i Convert Coefficient of Thermal Expansion [ALP(X,Y,2)] Table

Thiét ké mo hinh mat cat

M\ Sections

Nhap mat cat tir thu vién

i Import Section Library File

104

Mat cat
-Beam
Mit cit chung
Mit cét dinh nghia
V& mat cat
-Biéu dién
Biéu dién ludi
Déi tén
D6i vecto phép tuyén
Danh sach mat cat
Xo4 mait cat




i Beam Tool

Ky hiéu

Tén
Kiéu mat cat

Offset theo truc

Cac thong s6 hinh hoc
Chiéu rong

Chiéu cao

Apply

Preview

Meshview

Nhap cac thong s6 hinh hoc mit cit qua Beam Tool. Beam Tool 1a cong cu dé
nhap cdc thong s6 hinh hoc clia mat cét. Sau khi nhap ma hiéu va tén, vao Sub-
Type chon dang mait cét. Sau khi chon, nhap céc gid tri cia tham s6 hinh hoc.

Néu c6 thém mat cat, bam Apply dé nhap tiép.
Chia luéi

Vao Mesh Tool dé dinh dang chia lu6i.

Céch chia luéi cling nhu cic bai khéc.
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SOLUTION - Giai

Pha thtt 2 cia ANSYS la SOLUTION. Trong d6 can: chon dang phan tich bai
todn, nhap diéu kién bién-tai va ra lénh giai.

ANSYS cho nhap cic kiéu phan tich méi, khéi dong lai.

Trong bai nay chon Modal.

Solution
Kiéu phan tich
Phan tich méi
Khéi dong lai
Kiém soat 10i giai
Nhap tai
Thiét lap tai
ap dung tai
Xoa tai
Thao tac
Chon budc giai
Poc budce giai tir File

Giai
Budce giai hién thoi
Tir File Budc giai
Giai cuc bo

Chon dang phan tich

i New Analysis

KN $©Em e
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Vao New Analysis. Hop thoai kiéu phan tich xudt hién. Thong thuong
mac dinh 1a phan tich tinh. Khi phan tich dao dong vao nit Modal.
OK dé chon.

Chon kiéu phan tich bai toan dao dong
Trong phan tich dao dong can chon cdc phuong phdp tinh: Block Lanczoc,

Subspace, Powerdynamics, Reduced, Unsymmetric... Chon mode n& Extract.

i Modal Analysis
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Véi bai toan doi xing:

i Modal Cyclic Symmetry

Chon kiéu xuat dir liéu

i Fast Solution Options

H (Fastest) -
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Thiét lap lai moi truong phan tich

Nhap nhiét do goc

i Reference Temperature

Nhap tai bé mat

i Gradient Specification for Surface Loads

Convection
Heat flux
& direction =
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Nhap ham tai bé mit qua so hiéu nit.
Nhap theo di€u kién bién nhiét: d6i luu hoac dong nhiét.

i Function of Surface Load ¥s Node Number

Thay hoac thém bac tu do

i Replace/Add Setting for DOF Constrainks

Add to existing K4

Thay hoac thém luc

i Replace;/Add Setting for Forces

Replace existingiid

Cancel
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Thay hoac thém tai bé mat

i Replace;Add Setting for Surface Loads

o | e |

Thiét lap lai tham so tai

i Reset Load Factors

[Replace existingid

Replace existing -

1

Replace existing -

Replace existing =

Replace existing =
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Lam tron dir liéu tap

| 1 smoothing of Noisy Data

DUING 2 hd

Create new -

Create new -

Thay hoac thém tai nit cua vat thé
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i Replace/Add Setting for Nodal Body Loads

Heplace existingjid

Cac lénh nhap tai trong phan tich két cau

J\ Displacemenk

.
[-Thermal- |
[Magnetic- |
[Electric- |

- X
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Nhap Chuyén vi- Luc/ momen- ap luc-Nhiét do

J\A Displacement

Nhap chuyén vi

Trén dudng

Trén dién tich

Trén diém

trén nut

Diéu kién bién doi xiing
Trén duong
.. dién tich
Trén dién tich
Trén nut

Piéu kién bién khong doi xing
Trén dudng
.. dién tich
Trén dién tich
Trén nut

Nhap tai Luc/ Momem
Trén diém
Trén nut
Tu phan luc
Tur phan tich tir truong

Nhap tai ap luc:

Tai trén duong, dién
tich, nat

ap luc trén phan tir

ap luc tir phan tich
thuy luc

Nhap tai nhiét do:
Trén duong,
Dién tich,
Thé tich,
Diém
Nut
Tu phan tich nhiét




Soan thao ham

4% Function Editor ; O] x|
File Edit Help

POSTPROCESSOR - HAU XU LY

ANSYS c6 thé xuat két qua bang nhiéu hinh thic khdc nhau, dit liéu khong phu
thudc thoi gian va dit liéu phu thudc theo thoi gian.

C6 thé chon dit liéu va File két qua, ciing c6 thé cho két qua dudi dang tong hop.
Céc két qua dugc x€p loai theo bude thiét 1ap xtr 1y Set. Theo Set dau tién, Set ti€p
theo, Set trudc, Set cudi cliing. Ciing ¢ thé xuit két qua theo budc dit tai, theo

budc dat thoi gian.
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C6 thé xuat két qua bing hinh vé Plot, bing bang List.

C6 thé xuat két qua theo nit, theo phan tir.

General Postproc Hau xtr 1y chung

Chon dtt liéu va File

Két qua téng hop

Doc két qua
Thiét 1ap dau
Thiét 14p ti€p theo
Thiét 1ap trudc
Thiét lap sau cung
Theo budc dat tai
Theo thoi gian/tan s6
Theo s6 thiét lap
Dao dong doi xting
FLOTRAN 2.1A

VE két qua

Liét ké két qua

X&p hang két qua

Xem két qua

Tinh Nut

Bang phan tlr

Todn tlr bude

Truong hop Tai

Ghi két qua

Thit mo6 hinh hoa

Tinh dién tr

Tinh moi

Hé s6 an toan

Dinh nghia/thay dé6i
Két qua nut
Két qua phan tir

Dt liéu bang phan tu

Tuy theo yéu céu, vao trong cdc muc dé chon cu thé. Sau khi chon, hop thoai xuit
hién, c6 thé vao ti€p hodc nhap cdc tham s6 theo yéu cau.

Dé thuc hanh, xem Thi du & phan thit I.
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Bai 5

BAI TOAN DAO PONG
PHAN TiCH DAO PONG CANH MAY BAY

Noi dung:
o Dic diém bai toan
o Mo ta bai toan

« Dau bai

e Xay dung 1ap mo6 hinh hinh hoc

Dinh nghia vat li¢u
Chia luéi

Dat tai

Giai

o Xem két qua

5.1. PAC PIEM BAI TOAN:

Cadc mo6 dun ANSYS c6 thé st dung

Muc do kho

Thoi gian hoc
Linh vuc khoa hoc
Kiéu phan tich
Kiéu phan tir

Céc k¥ thuat dac trung

ANSY S/Multiphysics,
ANSYS/Mechanical, ANSY S/Structural,
ANSYS/ED

D

D
30 dén 45 phut

Bai toan két cau

Bai todn dong modal
PLANEA42 va SOLID45

Mo hinh khéi, dudng cong néi véi kiéu
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vectd, vuot véi chia ludi, chon phu hop
kiéu phan tich dong va hoat hinh.
.Chapter 3. Modal Analysis, Elements

Reference - PLANE42, Elements
Reference - SOLID45

Cac tro gitp
Applicable Help Available:

5.2. MO TA BAI TOAN

Day la bai toan phan tich dong don gian canh mdy bay. Canh ¢6 hinh dang déu
theo chiéu dai, dién tich mat cat dugc dinh nghia bang cdc dudng thing va céc
duong ndi cong. Mot dau duge lién két cing véi than, mot dau tu do. Muc dich
clia bai toan 12 xac dinh tan s6 dao dong tu do va su bién déi hinh didng (mode

shapes).

0
E

5.3. DAU BAI

Kich thudc cta canh nhu hinh vé. Canh dugc lam bang vat liéu PE mat do
thap v6i mo dun dan hoéi 38x10° psi. Hé s6 Poisson's 0.3, va mat do 8.3E-5 Ibf-
sec’/in*.
Cac gia thiét

Gia thiét ddu canh dugc gin v6i than mdy bay duoc lién két toan bo bac tu
do. C4nh 12 vat ran, thudc tinh vat liéu khong déi va vat liéu dang huéng. Str dung
mo hinh hinh hoc dé tao mo hinh 2-D clia mat cit canh, chia lu6i hop 1y va sir

dung lénh vuot dé tu dong tao chiéu dai cénh.
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Dé giam thoi gian dung mo hinh, tao tiét dién déu tai moi mat cat. C6 thé
tao mo hinh cénh theo cach tao cdc diém.
Trong thi du nay, viéc chia luéi con tho, nhung ciing da hiéu duoc phuong

phép.

Tém tat cac budc
Pé lam bai luyén tap, can tién hanh tuin tu theo cdc budc sau:
Thiét l1ap mé hinh
1. Tao cac diém theo toa do
2. Tao cic dudng thang va dudng cong ndi cic diém
3. Tao cédc dién tich canh
Dinh nghia vat liéu
4. Thiét lap chon
5. Xéc dinh cdc hang s6 thuoc tinh vat liéu
Chia luoi
6. Dinh nghia kiéu phan tir
7. Chia lu6i dién tich
8. Vuot dién tich thanh chia luéi khoi
Pat tai
9. Huy chon phan tit 2D
10. Dat tén lién két cho mo hinh
Giai
11. Xd4c dinh kiéu phan tich va chon.
12. Giai
Xem két qua
13. Liét ké tan s riéng
14. Hoat hinh 5 kiéu bién déi hinh hoc
15. Thoat ANSYS
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5.4. XAY DUNG MO HINH HINH HOC
Budc 1: Tao diém theo toa dd cho trudée.

1. Main Menu > Preprocessor
> -Modeling- Create >
Keypoints > In Active CS

2. Nhap 1 cho s6 diém
(keypoint) ANSYS s€ tu dong

danh s6 diém néu trudng con

Cosidnsie 5 jiiom
in Actfer Crerdimste Spatem

wane Kopdainins is & onivee

LK1 Crecate Frypoinks

HFT Keupeint number 2#
trong. Khuyén nén nhap sg 5 it s J¥ ® o
cho timg diém. o | A e | o

3. Nhap 0,0,0 cho toa do X,Y,Z
cta diém 1. (&6 day, néu dé

trong, ANSYS sé& mac dinh

| Caeane Kopaois is & 0
[K] Create Frygoingz dn Actfer Crerdimste Spatem

cho tri bing khong). s 5; : -
. %.% lescabisn in sctive G ﬁ
4. Apply. w | fFamie; aanoed | 8a1n

5. Nhap 2 cho s6 diém
Keypoint .

6. Nhap 2,0,0 cho toa do X,Y,Z .

7. Apply.

Cosidnsie 5 jiiom
in Actier Crerdimste Spatem

wane Kopdainins is & onivee

LK1 Crecate Frypoinks

8. Nhap 3 cho Keypoint . i mser g
number' %.%.%2 Llecabisn in active GF g?_g ?_2 ?
a | 10 e o | Bty |
9. Nhap 2.3,0.2,0 cho X,Y.,Z .
10. Apply.

11. Nhdgp 4 cho Keypoint

number. 1 i.nt: in Acties !.-.l-- [E——
HPT  Beupeint number 1 1 i
12. Nhap 1.9,0.45,0 cho X,Y,Z . 5% ‘et inustin & o G5 T
13. Apply w | 135 duply | o | selp |
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14. Nhap 5 cho Keypoint sz e in cein s

number.
15. Nhap 1,0.25,0 cho X,Y.Z .
16. OK.

Buéc 2: Tao duong thang va duong cong néi giita cac diém

1. Main Menu > Preprocessor
> -Modeling- Create > -

Lines- Lines > Straight Line

2. Kich diém 1, 2, 5, 1 theo tht

tu (di€ém 1 tai goc toa do).
3. OK (trong menu kich).
Dung cic diém 2 qua 5 dé v& dudng
cong xac dinh phan cong lugn cua
ti€t dién canh. ANSY'S cung cap chon
lua dé xac dinh huéng cua véc to tiép

tuyén clia diém diu va diém cu6i cla

dudng cong. Dung cich chon nay dé|;

xac dinh duong cong sao cho do doc
tr O tai ddy dan chuyén bing 0,25 tai
dinh.

4. Main Menu > Preprocessor
> -Modeling- Create > -Lines-

Splines > With Options > Spline

K] Croste Feypointz dn Actfes Oeerdiaste fputum
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thru KPs

5. Kich diém 2, 3, 4, 5 theo thit
tu.

6. OK (trong menu kich).

7. Nhap céc s sau:

XVl =-1
YV1=0
ZV1=0
8. Nhap:
XV6 =-1
YV6=-0.25 A
ZVN6=0
9. OK.

Budce 3: Tao dién tich mat cat.

1. Main Menu > Preprocessor > -

Modeling- Create > -Areas-

Arbitrary > By Lines

2. Kich vao ca 3 duong.

3. OK (6 menu kich). -

4. Toolbar: SAVE DB.

5.5. PINH NGHIA VAT LIEU
Budc 4: Thiét lap chon loc.

Thiét lap preferences dé loc sitr dung muc can thiét.
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1. Main Menu > Preferences
2. Chuyén vé Structural .

3. OK.

Budc 5: Xac dinh hang so thugc tinh vat liéu.
1. Main Menu >
Preprocessor > Material
Props > Material Models |
2.Kich 2 lan vao
Structural, Linear, Elastic,

Isotropic.

3. Nhap 38000 vao EX.

4. Nhap .3 cho PRXY.
5. OK.
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6. Kich 2 lan
Density.

7. Nhap  8.3e-5
DENS.

8. OK.

9. Material > Exit

5.6. CHIA LUOI

Budc 6: Dinh nghia kiéu phan tir .
Dinh nghia 2 kiéu phan t&: phan tir 2-D va phan tlr 3-D. Chia ludi tiét dién ngang
phan tir 2-D, va vuot dién tich dé tao phan tir 3-D. Chia luéi dugc kéo doc theo

chiéu dai cénh tao bang vuot 3-D.
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1. Main Menu >
Preprocessor > Element
Type > Add/Edit/Delete

2. Add.

3. Structural solid family
of elements.

4. Apply dé chon Quad
4node (PLANE42).

5. Structural solid family =
of elements.

6. Chon Brick 8node
(SOLID45).

7. OK.

8. Close.

9. Toolbar: SAVE_DB.
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Budc 7: Chia luéi dién tich.

1. Main Menu > Preprocessor

> Mesh Tool

2. Dat global size controls.
3. Nhap 0.25 cho chiéu dai canh
phan tir element edge length.
4. OK.
5. Mesh.
6. Pick OK (trong menu kich).
7. Close.

E AEOANS l
el e el

L]
&

) L LR

E

8. Dong Close Mesh Tool.
9. Toolbar: SAVE _DB.
Khi thiét k€ bai tap nay, so nit bi

gi6i han . Nén thuong dung phan
tt  4-node PLANE42 it khi dung
phan to 8-node PLANES2. Chu vy,
chia luéi PLANE42 c¢6 ca phan tlr
tam gidc. PLANES?2 khong lam viéc

| Blahal Elomend Sizes

[EEIZE] Glabel clwwest zizes sed divizisez (applizz smly
~ . o N . te weplized" Limtsd

cho dén khi dit chiéu dai canh s S s s LS

HDIE e, #F s#lement diviciess —

e
Global Element Edge Length (dat = T el 5 Gtbais o Mty Bl 15 B op s

025) 4[:E'J Camcel Frlp

Chi §: Viec chia Iuéi 1a phit hop

Vél Cé,C thlét lap 6 trén. ' The mesh of area | contains PLANE 42 trlangles, which se much bos st

in bending. Use guadrstic |6 or B-noded] elements if possible.

[T
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Budc 8: Vuot dién tich duoc chia luéi thanh chia luéi khoi dac

Trong budc nay, thé tich 3-D duoc tao ra tir phan tir SOLID45, kiéu phan tir 2,

vuot thanh 3D.

1. Main Menu > Preprocessor
> -Modeling- Operate > Extrude >
Elem Ext Opts

2. Chon 2 (SOLID45) cho kiéu
phan tir Element type number.

3. Nhap 10 cho No. of element
divisions.

4. OK.

5. Main Menu > Preprocessor
> -Modeling- Operate > Extrude >
-Areas- By XYZ Offset

6. Kich All (trong menu kich).

7. Nhap 0,0,10 cho Offsets for
extrusion theo huéng Z .

8. OK.

9. Close.

Dung SOLID45 dé chay chuong
trinh trong s€ tao ra mot sO canh
bao.Néu khong dung ANSYS/ED
thi SOLID95 (20-node brick) duogc
st dung cho kiéu phan tr 2. Dung
PLANES2 va SOLID9S tao ra thong
bdo vé han ché s6 phan tir khoi vuot
10 hon s6 127 phan tu.

10. Utility Menu > PlotCtrls >

Elememt Brtraziss Op

CEETOFT]

LFHFEY  Elwmemt type swber [ 2 soLieas =] 2
AT Raberial wanber [Use Bofouie =
THATY  Chanse Sefault AT [T
WESL Fral csaztemt zxk semben lzn Bufault .-;
LWESLY Chesge Defeult HESL [Mone dnfinea =]
EBITE Eltrnt cosrdimabe ©u6 o Pefauls 1-!
TEITS]  Ohanse Default BFVE [
Elemat zizimy sptisas Fer wetvesiss

WHLL MWe. Elem divc 3 e

WElE  fpacisy vabis ?“"“““‘“““‘

BELESH  Gluar arvaiz? afber wact e

Snmesl Heip |

| Etoscde Auasd by WVZ D141
INWEET] Hrtrwdc Eecax by EFE Offzxt

&, 1,12 OFFrete Far sstvmies ?F fi 0
FELRELHE Seale Eaeters ] | ]
8 | femce, | ety

Shape tesag revealed that 10 of the 150 new o modilied elemenis
wiolaie shape warming limits. To review iesi resulis, please see the
oulput file of swe e CHECK command.

9 | Close
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Pan, ZOOII], ROtate Fan-Zozm-fAolaln
11. Chon ISO.
12. Close.

13. Toolbar: SAVE_DB.

5.7 PAT TAI

Budc 9: Huy chon phan tir 2-D .

Tru6c khi dat lien két dé€ co dinh 1 ddu cdnh, cin huy chon toan bo chon phan tir
PLANE42 dung trong chia lu6i 2-D.

1. Utility Menu > Select > Entities

2. Chon Elements.

3. Chon By Attributes.

4. Chon Elem type num.

5. Chon 1 cho element type
number.

6. Chon Unselect.
7. Apply.
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Budce 10: bat lién két cho mo hinh.
Lién két dugc dat cho mo hinh tai tit ca cdc nit gan canh va than may bay. Chon

tit ca c4c nut tai z = 0, sau d6 dat chuyén vi.

1. Chon Nodes.

Chon By Location.
Chon Z coordinates.
Nhap O cho toa do Z .
Chon From Full.

o LA W

. Apply.

7. Main Menu > Preprocessor >

Loads > -Loads- Apply > -

b1 Epply Dizplecowests (0. BT o= Hedes

Structural- Displacement > QOp ™% ™ g
Nodes
Lab  Eales _ [Conatans walun =i
8. Pick All (trong menu kich) wus missiscemet seie —
kich dé chon tat ca nit dugc chon. 105 sy | Cancud. § Baly

9. Chon ALL DOF.

10. OK. (Chd y: Khi dé o
Displacement gia tri trang, c6 nghia 1a
bang 0.)

Chon tat ca cac nut.

11. Chon By Num/Pick.

12. Chon All dé chon tit ca dir

liéu.

13. Cancel déng hop thoai.
14. Toolbar: SAVE_DB.
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5.8 GIAI

Bu6e 11: Xac dinh kiéu phan tich va chon lua.

Main Menu > Solution > -

Analysis Type- New Analysis

1. Chon Modal.

2. OK.

3. Main Menu > Solution > -
Analysis Type- Analysis Options

4. Block Lanczos phai duoc
chon (Block Lanczos lu6n mac
dinh phan tich modal).

5. Nhap 5 cho No. of modes
dé extract.

6. Nhap 5 cho No. of modes
dé expand.

7. OK.

8. OK. (Tat ca cac gia tri khac
mic dinh dé phan tich.)

9. Toolbar: SAVE_DB.
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Budc 12: Giai.

1. Main Menu > Solution >

Solve- Current LS

2. Xem céc thong tin trong clra s6

trang thai, chon:
File > Close (Windows),

hoac

_

S m
P SOLUTION OFPTIONS
g
EEOEALITY. & o o o o o s 4 o o o oD
FTTON. . . . . . L3
AMARTEIS TOE « o o o o o o 0 0 s o 0 o o a a4l BabAL
EXTRACTION BETMID. . o + v v v v 0 0 0 0 o s BLICE LARCINS
EOUATION SOLVER OFTION. . . o o o o o o o o o JSPARSE
WIIIR OF EODES TO EXTRACT,
CEs MROCEESED WITH LAGRANCE
WIIIR OF EOSES TO DA
ELEMENT BESULTS CALOULATION « « o o o o o o o J8F
& L FT ]
LOKD STEF BOBMER. . . & o o & o 5 5 5 3 5 4 a4
FREHT QUTFET CONTRILS . + & v v v v v v o o o o mrrrrlr
BATABASE OUTIUT CONTROLE. . « o o o o o o o o o AL DATA VMRITTEN

-

Brgin fxlutise of Correst Lesd Step

Close (X11 / Motif), dé déng clra B T LI

»
O

3. OK dé bat dau giai.
4. Yes.
5. Yes.

Trén co s& cac dua liéu da néu, cac 5)

canh bao duoc chap nhan. Cac thong

bio ducc dua ra trén clra s6 kiém tra,

trong d6 phdn tii PLANE42 da duogc

dinh nghia, nhung khong dugc dilngg

trong phan tich. DA chia lu6i mat cat

2D.

boéng Close khi cira s6 thong

bao da giai xong solution is done.

Cawmprel"'}. them pestes OH b 20avt Phe o labism.,

= ey nely
_
) A o g i deia prahasd B g
SHEHHLD THE B3 W COBHAND BE EE DR
4=
et of b ok ot fsnaminge
SHOHLD THE by 0 bhAAHD BE EYETEDT
D e

S phain i dorsd

6=
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5.9 XEM KET QUA

Budc 13: Liét ké tan sé riéng.

Main Menu >  General
Postproc > Results Summary

Close,sau khi thay danh sach.
Chu y: Céc két qua c6 thé xem & bang

ndy c6 thé khiac nhau do viéc chia phan

tir khic nhau.

Budc 14: Hoat hinh 5 ché dé hinh dang (mode shapes).

1. Main Menu >
General Postproc > -Read
Results- First Set >

2. Utility Menu >
PlotCtrls > Animate >
Mode Shape

3. OK.

Quan sat kiéu thtt nhat:

4. Chon trong
Animation Controller ¥
(khong trinh dién), néu thay
can, sau d6 chon doéng
Close.

132



Hoat hinh kiéu tiép

5. Main Menu >
General Postproc > -Read _
Results- Next Set

6. Utility Menu >
PlotCtrls > Animate >
Mode Shape

7. OK.

Quan sat kiéu thi 2:

Lap lai cac buGc 4 dén 7 & trén, va xem 3 kiéu chinh.

Quan sat kiéu thi 3:

Quan sat kiéu thi 4:
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Quan sat kiéu thtt 5:

Budéc 15: Exit chuong trinh ANSYS

— Exit frewm S8MITE —

Toolbar: QUIT.  eves Seamrmenas
B e s,
ChOn Quit - No Save! 7 ouir — e Taet
|E| 3W GIHll Hilg i
OK.
Két thic
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Bai 6
BAI TOAN DONG CHAY

PHAN TICH DONG CHAY TANG VA CHAY ROI 2D
Laminar and Turbulent Flow Analyses in a 2-D Duct

Noi dung

Dic diém bai to4n (Problem Specification)

Pau bai (Problem Description)

Tién xtt y (Preprocessing) Phan tich qua trinh chay ting

Giai (Solution) Phan tich dong chay tang

Hau xtr Iy (Postprocessing) Phan tich dong chay tang

Giai (Solution) Phan tich dong chdy tang vdi thay déi van toc ddu vao

Hau xir Iy (Postprocessing) Phan tich dong chay ting véi thay déi van toc

dau vao

A

Tién xu 1y (Preprocessing) Phan tich dong chay tdng véi tang chiéu dai

ong

« Giai (Solution) Phan tich dong chay tang vdéi tang chiéu dai 6ng

o Hau xtr 1y (Postprocessing) Phan tich dong chay tdng vdi tang chiéu dai
ong

« Giai (Solution) Phan tich chay r6i

e Hau xtr 1y (Postprocessing) Phan tich chay roiError! Bookmark not
defined.

6.1 PAC PIEM BAI TOAN Problem Specification

Cac san pham ANSYS sir dung :

ANSY S/Multiphysics, ANSYS/FLOTRAN,

ANSYS/ED
Mic do khé:Error! Bookmark
Kho
not defined.
Yéu cau thoi gian thuc hién 1-1/2 dén 2gio
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Linh vuc khoa hoc :Error!| Tinh todn dong luc hoc chit 1éng -

Bookmark not defined. Computational Fluid Dynamics (CFD)
Kiéu phan tich:Error! Bookmark
Tinh
not defined.
Kiéu phan tir duogc sir dung:
FLUID141

Error! Bookmark not defined.

Mo hinh khéi v€ 1én ban d6 mang ludi, rit

' "'gon trén Toolbar, gidi FLOTRAN, céc
toan:Error! Bookmark not

defined.

M6 td dic diém clha ba

biéu dién vecto, cic do thi dudng, huéng di
tGi cac 10i giai, anh dong mo ta phan ti.

6.2 PAU BAI PROBLEM DESCRIPTION

Bai todn nay mo hinh hod dong khi trong 6ng 2D. Pau tién dinh nghia mot
toc do dau vao dé mo phong dong chdy ting véi s6 Reynolds biang 90. Sau khi
nhan dugc két qua va kiém tra s& tang t6c do ddu vao dé nghién citu hiéu ting toc
do dén profil dong chay va duogc két qua méi. Sau d6, 6 phan thi 3 tang chiéu dai
ong cho phép dong chdy mé rong dé duoc 16i giai clia toan tiét dién. Cudi cung,
sau khi tinh toan v6i s6 Reynols 16n hon 4000, sé thanh mo hinh chay roi.

Thanh trén
ing qud iing
ofts 3
— =

Hudng dong chay

Thénh dursi
Piéu kién ban dau

Cdc kich thudc & cdc diéu kién

Chiéu dai 6ng vao 4 in
Chiéu cao 6ng vao lin
Chiéu dai doan chuyén tiép 2 in
Chiéu cao 0ng ra 2.5in
Chiéu dai ban dau ong ra 4 in
Do dai 6ng ra thém vao 30 in
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Mat do khong khi 1.21x107 Ibf-s*/in*

Do nhét khong khi 2.642x107 Ibf-s/in?
Vén toc vao 1 in/sec*
Ap luc ra 0 psi

*Gi4 tri ban dau s& thay déi tir 1 dén 50 sau mdi 1an khoi dong lai .

Cac gia thiét

Thuc hién phan tich 2D, st dung FLOTRAN phan td FLUID141.Van dé
nay dugc phan chia lam bon phan :

- Phan tich dong chay roi ciia khong khi véi hé s6 Reynolds 1a 90.

- Nghién cttu anh hudng clia van tdc vao dén trang thai dong chay khi van
toc tang 1én sir dung mo hinh chay tang .

- Phan tich dong chdy tang cta khong khi khi chiéu dai ong tang lén, dé
theo ddi mot cach ddy da hon su phét trién hién trang dong chay .

- Phan tich dong chay r6i cua khong khi véi cac hé s6 Reynold dén khoang
~4600.

Dai vai tat ca cac 10i giai, 4p dung cing mot van toc tai dau vao. Diéu nay
bao gém ca viéc xdc dinh toc do bang khong tai dau vao theo huéng vuong géc
v6i dong chay vao. Ap dung céc diéu kién van tdc khong tai tét ca cac thanh ong
(bao gdm ca nhitng noi thanh 6ng giao nhau & cac dau ra va cac dau vao). Chat
16ng dugc xem nhu 12 khong nén duoc va ¢ thé gia sir ring tinh chat nay sé 1a
khong d6i. Trong nhitng trudng hop nhu vay, chi ¢6 gid tri trung binh cta 4p suat
1a quan trong, va gia tri ctia dp sudt bing khong duoc ap dung tai ddu ra cua ong.

D6i v6i qua trinh phan tich ban dau, dong chay & ché do chay tang (hé s6
Reynold < 3000). Dé tinh hé s6 Reynolds ctia dong chdy cho céc dong chay bén

_ PVD,
trong ong phuong trinh dugc tinh nhu sau : e H

(Chi y: Trong mo6 hinh 2D, dudng kinh cua 6ng gap hai lan chiéu dai)

Tang van toc vao dén 50 in/s cho 1an phan tich thit hai (chinh do d6 hé s6
Reynolds) va s€ tién hanh lai qua trinh giai.

Profil dong chay trong lan phan tich thit hai chi ra ring dong chay khong
phat trién day du, vi thé bu6e logic tiép theo s& phai 12 ting chiéu dai clia 6ng dé
cho profil phic tap hon. Tang chiéu dai cia 6ng 1én 30 in va giai lai.
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D6i v6i cdc dong chdy kin, chuyén sang chay roi khi pham vi hé so
Reynolds khoang 2000-3000. Do d6, d6i v6i qua trinh giai sau, dong khong khi
trong ong (s6 Reynolds ~4,500), dong chay s€ 1a chay r6i . D6i véi qua trinh phan
tich sau cuing, s& bat ddu qu4 trinh giai vé6i viéc st dung mo hinh chay roi, s& khoi
dong lai phan tich (thay cho tinh lai n6) va pham vi bai toan khong bi thay déi.

Tém tat cac bude

St dung thong tin trong bai toan va cac budc dudi day nhu mot hudng dan
giai bai todn. St dung giao dién truc dién theo ting budc giai bang viéc chon lua
lién két cho budc 1.

Trudc khi ban bat dau, hay xod cac file két qua (.rfl) tix cac phan tich CFD
truGc vAn con nam trong thu muc lam viéc. Néu bat ddu giai doan phan tich
ANSYS dé khoi dong qua trinh phan tich CFD méi, va st dung clng
mot jobname tr mot file dugc luu trit trong qud trinh phan tich CFD truéc do,
chuong trinh s& khong bét dau tir cdc 1énh d6, ma bat dau lai va gan vao files véi
cung mot cdi tén (Jobname.rfl va Jobname.pfl). D€ tranh trudng hop do, hiy xoa
céc file két qua nay khi bit ddu mot qud trinh phan tich CFD méi. Dé tranh tinh
trang ndy, can ddi tén jobname thanh mot tén khéc, chua dugc str dung trong qua
trinh phan tich CFD trudc. Ban c6 thé thay ddi tén cuia jobname trudc khi bat dau
ANSYS, hoic trong qud trinh bang cach chon Utility Menu > File > Change
Jobname.

Tién xir ly -phan tich qua trinh chay tang

1. Thiét l1ap cac loc uu tién.

2. Dinh nghia ki€u phén ti.

3. Tao hinh chit nhat cho phan dau vao.

. Tao hinh chit nhat cho phan dau ra.

. Tao viing chuyén ti€p cho céc hinh chit nhat.
. Tao mo hinh luéi.

. Tao lu6i PTHH.

. Tao 1énh trén Toolbar.

0 N N L B~

9. dp dung céc diéu kién bién.

Giai - Phan tich dong chay tang
10. Thiét 1ap thudc tinh dong chay.
11. Sap dat c4c diéu khién thi hanh.
12. Thay déi céc diéu kién lién quan.
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13. Thyc hién qua trinh giai FLOTRAN .
Hau xir 1y - Phan tich dong chay tang
14. . Doc céac két qua trong hau xu 1y.
15. V& cac vecto van toc.
16. V& toan bo cic dudng 4p luc.
17. Tao anh dong van toc clia cac phan tlr nho.
18. Tao hinh cta duong di van toc xuyén suot 16i ra.
Giai - Phan tich dong chay tang véi thay déi van téc diu vao
19. Tang van t6c¢ dau vao.
20. Chay qué trinh phan tich.
Héu xir Iy - Phan tich dong chay tang sir dung vén tdc vao méi
21. V& toan bo cac duong ap luc.
22. Hoat anh van toc clia cac phan tir nho .
23. Tao hinh cua duong di van toc .
Tién xir Iy - Phan tich diing chay ting véi ting chiéu dai ong
24. X6a diéu kién bién ap suat.
25. V& thém vung ra.

26. Thiét 1ap phan chia Iu6i cho hinh chit nhat méi va tao ludi.

27. Ap dung diéu kién bién cho viing mdi.
Giai - Phan tich dong chay réi chiéu dai méi ciia dng
28. Thay déi jobname va ti€n hanh giai.
Héu sir Iy - Phan tich dong chay rdi chiéu dai méi cia dng
29. Doc cac két qua va in vecto van toc
30. VE& toan bd cac duong ap suat.
31. Tao anh dong van téc cta cac phan tlr nho.
32. Tao hinh cua duong di van toc.
33. Tinh hé s6 Reynolds .
Giai - Phan tich dong chay roi

34. Chon 10i giai FLOTRAN va thuc hién cdc qud trinh diéu khién

35. Bat ddu lai qud trinh phan tich.
Hau xtr ly - Phan tich dong chay roi

36. Vé toan bo cac duong ap suat

37. Tao hinh dong van toc dong chay

38. Tao hinh duong van toc

39. Thoat ANSYS
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6.3. TIEN XU LY - PHAN TiCH DONG CHAY TANG

Budc 1: Thiét lap cac uu tién.
Thiét lap Preferences dé két n6i cdc muc lién quan dén Iinh vuc khoa hoc
dong hoc thiy khi.

1. Vao Menu >
Preferences

2. Bat FLOTRAN CFD

3. OK.

Budc 2: Pinh nghia phan tir.

1. Main Menu

> Preprocessor >
Element Type >
Add/Edit/Delete

2. Add thém
kiéu phan tir méi.

3. Chon FLOTRAN CFD
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4, Chon phan ta 2D
FLOTRAN (FLUID141).

5. OK.

6. Close.

Budc 3: Tao hinh chit nhat cho 6ng viing vao
1. Main Menu >
Preprocessor > -Modeling-
Create > -Areas- Rectangle
> By Dimensions
2. Nhap céc s sau:
X1=0;
X2=4
3. Nhap céc s0 sau:
YI=0
Y2=1
4. Apply dé tao hinh
chit nhat th nhat va hién hop
thoai dé vao tham s6 cho hinh
chit nhat thi hai.
Budc 4: Tao hinh chit nhat dau ra.

1. Nhap céc so:
X1=6

X2=10
2. Nhap céc so:
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YI=0
Y2=25

3. OK.

4. Thanh cong cu:
SAVE DB.

Budc 5: Tao vung qua do gitta cac hinh chir nhat

Vung chuyén tiép, noi ma dong chay mé rong, dugc ti€p gidp véi phan 16n
nhat bang dudng ti€p tuyén tron dén mot dudng trén cua ca hai hinh chit nhat.
Puodng thang niy dugc tao ra bang chon "Tangent to 2 lines". Chii y ddu nhic
trong ctra s6 nhap Input Window cho biét muc can phai kich chon (cdc dudng
thang lines, dau cudi clia cic dudng thang Ends of Lines).

Dién tich dugc tao la mot mit tuy ¥ xuyén qua bon diém. Chi y la mat nay
duoc bao bing cac dudng di qua cdc diém do.
1. Main Menu > Preprocessor > -
Modeling- Create > -Lines- Lines >

Tan to 2 Lines

2. Kich vao duong tht nhat (duong
nam trén cua hinh chit nhat bén trai).

3. OK (trong thuc don kich).

4. Kich vao cu6i cua duong ti€p
tuyén cta duong thé nhat (goc trén
phai).

5. OK (trong thuc don kich).

6. Kich duong tht hai (dudng trén
cua hinh chit nhat 16n).

7. OK (trong thuc don kich).

8. Kich vao diém cudi cta dudng
ti€p tuyén ctia duong thi hai.

9. OK dé tao dudng

Két qua 1a mot duong mém giita 2
dién tich.

Tao dién tich thd 3 nhu mdt dién
tich bat ky qua cac diém.

10. Main Menu > Preprocessor
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> -Modeling- Create > -Areas-
Arbitrary > Through KPs

11. Kich 4 géc ngugc chiéu kim
dong ho.

12. OK.

13. Thanh cong cu: SAVE_DB

Budc 6: Thiét 1ap mo hinh lu6i.

Dé tao mot mo hinh 1uéi, thiét 1ap c& kich thuéc doc theo céc dudng
thang (LESIZE lIénh). Viéc thiét 1ap ludi phan tir hitu han rit quan trong trong
phan tich CFD.

Phuong phédp phan tir hitu han cho nhi€u phan tir hon trong cidc mién
v6i 101 gidi gradients bac cao dp dung & day. Mat do ludi sé dii dé chuong trinh
nam bat dugc cdc hién tugng cua tu nhién. Vi du, mot viing tudn hoan nhé md&
rong sang vung 16n. Mot s6 lugng 16n hon cuia cac phan tir duge ap dung bao ham
mot mic cao céc chi tiét ctia dong sao cho thong tin dugc nam bit.

Ap dung 10 phan tir trong mat nim ngang (Y) va do nghiéng rat nho
huéng theo dinh va ddy bién. Chinh diéu d6 s€ gidp cho viéc nam bat 16p duong
bién c6 hiéu qua. V6i hé s6 Reynolds cao, s€ dung cac luéi min. Doc theo dong
chay vao theo truc (X) trong 6ng vao, st dung bang s6 liéu dudi day.

Thong so chia luoi

Truc ndm ngang (Y) 10 khoang chia - do nghiéng vé phia
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thanh 6ng

o . , 15 khoang chia - nghiéng vé phia 6ng
Viung ong ra,dong chay theo truc (X) s .
ra va cho chuyén ti€p

Vung chuyén ti€p 12 kKhoang chia - khoang déu nhau

- R 15 khoang chia - cic phan tir 16n hon
Viung 6ng ra (lic dau)

gan Ong ra

V& dudng thang.
1. Utility Menu > Plot > Lines

2. Main Menu > Preprocessor >
Mesh Tool

3. Chon Lines Set.

4. Kich vao duong trén dong
huéng doc theo cira vao.

5. Apply (trén thuc don kich).

6. Nhap 15 vao No. of element
divisions.

7. Nhap -2 vao Spacing ratio
(Thu tuc cho c¢& phan tr nhd & gan 2
dau).

8. Apply.

Chon Ty 1é ludi nho hon gan ong
vao, noi dong chay bat ddu md rong,

va vung duong kinh 16n, ving naycé
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sO phan tr 16n hon, cidc phan ti sé€
dugc tinh bang cdc phuong trinh
gradients bac cao. Vung nay la ving
chuyén ti€p ctia dong chdy.

Ta s& lap lai qua trinhkich bang
kich chon cdc dudng thang va nhap s6
cac khoang chia va ty 1¢, sir dung tham
sO phan chia lu6i & trén. Chd y ty 1

chia lu6i duoc dp dung theo chiéu cua
cdc duong, cac phan tlr 16n hon s& nam
& phan cudi clia cdc dudng thang. Nhu
vay, dat ¢d phan tr nho hon 1 cho
dudng thang cao hon & viing ra va cd
16n hon 1 cho dudng thing & dudng
thadp. (Huéng cla cic duong thang
theo huéng nguoc chiéu kim déng ho,
theo huéng duoc tao ra.)

Vung qué do:

9. Kich duong trén va dudi cua
dién tich & giita.

10. Apply (trong thuc don pich).

11. Nhap 12 vao No. of element
divisions.

12. Nhap 1 vao Spacing ratio
(khoang cédch déu).

13. Apply.

Vung ra:

14. Kich vao duong trén va dudi
vung ra

15. Apply (trong thuc don kich).

16. Nhap 15 vao No. of Element
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Divisions.

17. Nhap 3.0 vao Spacing ratio
(huéng ra dau ra).

18. OK.

Chd y ring dudng ndm trén cao
khong nghiéng vé phia 6ng ra. Dudng
thaing nghiéng phdi duoc lat
"flipped."

19. Chon Flip trong Mesh Tool.

20. Kich vao cdc dudng nam trén.

Hué6ng cat ding:
22. Chon Lines Set.
23. Kich vao 4 dudng cat ding.
24. OK  dé déng menu kich.
25. Nhap 10 vao No. of element
divisions.

26. Nhap -2 vao Spacing ratio
(ty 1én nghiéng cua thanh trén va day).

27. OK.

28. Toolbar: SAVE_DB.
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Budc 7: Chia luéi phan tir.
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1. Chon Mapped mesher.

2. Chon Mesh. Fe————
3. Pick All Ry T Dugdar
4. Doéng Close trong Mesh Tool. e T

i Telygm 1 gdcels
1 leap

i apAnAn l
Anaaan

CauHe = n

.
©

Tarlwm = 3

L]
L]
i

Mlolws = 1
" huima Ao, =

For ¥aybhoard Ankcy:
" ¥ Glas af Icsan

‘
J

T Hin, B, Tno

Budc 8: Tao lénh trong Toolbar.

Tién loi khi thiét 1ap mot 1énh trén Toolbar dé tit hién thi cia ma tran
chéo tai goc toa do. Thuc hién thao tdc nay bing cidch vao menu controls trén
Utility Menu va sau d6 chon edit the Toolbar.

Nhap tén 1énh va ban than 1énh nay nhu Ia su rit gon.

1. Utility Menu > MenuCtrls >
Edit Toolbar

2. Enter tri,/triad,off.

3. Accept.

4. Close.

5.Thuc hién rit ngin triad
abbreviation.

Hiéu tng xo04 triad tir lan hién

sau. Nhu vay sé khong lién cung hién
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két qua v€, khong lam 1an hinh.
6. Utility Menu > Plot > Lines

Budc 9: Dat diéu kién bién.
bat van toc 1 inch/s theo hudng toa do X(VX) tai dau vao cta 6ng, va

van toc khong theo chiéu ngang ctia 6ng vao (VY trong toa do Y). Céc van toc
khong duoc dat doc theo cac thanh 6ng va ap suat khong duge dat vao diu ra cla
ong. T4t ca nhiing di€u kién nay bay gid dugc dp dung cho tat ca cac dudng.

Ap dung diéu kién bién 6ng vio .

1. Main Menu > Preprocessor

> Loads > -Loads- Apply > - e
Fluid/CFD- Velocity > On Lines — ————

.7 Zingle T Hea

2. Kich dudng vao inlet line -iZr ===

1 leap
(duong thing ding tai ddu vAobén mews -

trél). " Ll Mo, : +

T

" ¥ Clac af Icesn

T v, Bea, Tno
3. OK.

4. Nhap 1.0 cho VX.
5. Nhap 0.0 cho VY.

Ap dung cic diéu kién bién
thanh ong. Chon cac duong tao nén
cac thanh 6ng va sau d6 dat cac van
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toc khong theo toa do X va Y.

7. Main Menu > Preprocessor
> Loads > -Loads- Apply > -
Fluid/CFD- Velocity > On Lines

8. Kich vao 6 dudng nam trén
va ddy mo hinh,

9. OK.

10. Nhap 0.0 cho VX va VY.
11. OK dé dat diéu kién .

Dit diéu kién dAu ra:

12. Main Menu >
Preprocessor > Loads > -Loads-
Apply > -Fluid/CFD- Pressure
DOF > On Lines

13. Kich duong bién dau ra,

duong thang duéng bén phai..

14. OK.

15. Nhap O cho gid tri ép
luc  Pressure value.

16. Dat Set endpoints vao Yes.

17. OK.

18. Toolbar: SAVE_DB.

bén day, mo hinh phan tu
httu han dugc hoan thanh va céc
menu FLOTRAN duogc truy cap dé
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xac dinh cac tinh chat cta chat 16ng
theo chiéu dai v6i moi diéu khién
FLOTRAN yéu cau.

6.4. GIAI - PHAN TICH TANG LAMINAR ANALYSIS

Budc 10: Thiét 1ap thuoc tinh dong chay.

Thuoc tinh dong chdy duogc thiét ldp theo thir nguyén hé Anh inches-Ibf-
seconds.

1. Main Menu > Solution >
FLOTRAN Set Up > Fluid
Properties

2. Chon AIR-IN cho mat do
va do nhdét.

3. OK.

4. OK.
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Budc 11: Pat kiém tra thuc hién.
Chon kiém tra thuc hién tit FLOTRAN Set Up Menu.

1. Main Menu >
Solution > FLOTRAN Set Up >
Execution Ctrl

2. Nhap 40 cho budc giai
chung dé bai todn hoi tu Global
iterations (Chu y: 40 global
iterations c6 tinh bat ky khong han
da bao dam hoi tu.)

3. OK dé 4p dung
va close.
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Budc 12: Thay déi cac diéu kién tham chiéu.

Tham chi€u dp suat dugc thay déi tir gia tri mac dinh 12 101 KPa thanh
14.7 psi dé duy tri viéc nhat quan thiét 1ap cac don vi.

Ciing nhu vay, chuan Nominal stagnation va nhiét do tham chiéu duoc
thay doi tir 293°K dén 530°R béng cdch dat chiing dé€n 70°R va thém vao nhiét do
offset 1a 460°R.

1. Main Menu > Solution >

FLOTRAN Set Up > Flow b

Environment > Ref Conditions o e P
2. D6i 4p sudt thanh 14.7 psi LTRSS TRLRCIE

(tuong duong 1 atmosphere). .;]iu::u::m Lo
3. Déi cdc nhiét do chudn, ham va S T

chon thanh 70°R. et compratire R —
4. Poi nhiét do offset tir nhiét do e O

tuyét doi O thanh 460°R. LFLIT R4, FEMP, L
5. OK. fefere T e < { il
6. Toolbar: SAVE_DB. N
Chi y: Theo lua chon, c6 thé

Zoom-In vao ving tuin hoan kin (Pan, T e wir |

Zoom, Rotate menu -- chon mot trong
céc nut véi dudng tron to) .

Budc 13: Thuc hién 1oi giai FLOTRAN.

1. Main Menu > Solution > Run
FLOTRAN

Khi chay FLOTRAN, ANSYS s€
vé d6 thi toc do thay doéi truc giao
"Normalized Rate of Change" theo

dai 1oi giai hoi tu.

2. Péng clra s6 thong tin khi 10i
giai xong.
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6.5. HAU XU'LY - PHAN TICH CHAY TANG

Budc 14: Poc két qua

Nhap hau xir Iy chung va doc két qua giai 14n cu6i va hinh vé& kiéu vecto.
1. Main Menu > General Postproc > -Read Results- Last set

Budc 15: Vé véc to toc do

1. Main Menu > g
General Postproc > Plot
Results > -Vector Plot-
Predefined

2. Chon 10i giai DOF
solution .

3. Chon Velocity V.

4. OK.

Hinh vé& vecto toc do thé
hién viung xody chiém
phan trén clia 6ng.

Buéc 16: Vé dudng bao ap luc téng.

1. Main Menu >
General Postproc > Plot
Results > -Contour Plot-
Nodal Solu

2. Other quantities.

3. Chon Total
Pressure. PTOT.

4. OK.
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Budc 17: Hoat hinh toc do vét cac hat.

1. Main Menu >
General Postproc > Plot
Results > -Flow Trace-
Defi Trace Pt

2. Kich 2 hoiac 3 diém
ndm trong ving vao va 1
hoic 2 diém trong viing xody
(doc theo thanh ctia ving

P A Eminaties datn
qua dO) Mo #f Ersws be eTeabe

Time dclay izccomdz}

3. OK (trong menu

Pavt iels Fpeeivg £aeber
kl/Ch). Particle Tize Fackar

Parricls Lesgth Froctiss

4. Utility Menu > uleap Hax mwler of laags

B

F""""““

B

g

S

A—
PlotCtrls > Animate > e ts ne contounet atons trace 5[@% :

Particle Flow
5. Chon DOF Solution.
6. Chon Velocity VX.
7. OK. i Sement | NN

Bo qua 10i canh béo vé

Tx
P# Toofsy [H]

s0 16n nhat cua cac vong lap
(Chon Close). ANSYS taora
dong chay cta hat, trén co
sé xdp xi, nhung chua gy
dong vong lap.

Hinh vé vét két qua
chi ra huéng di cia dong
hat doc ong.

8. Chon Animation
Controller (khong trinh
dién), néu cén, sau d6 chon
Close.
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Budc 18: Tao hinh vé duong di cua toc do qua cua ra.

1. Main Menu >

General Postproc >
Path  Operations >
Define Path > By Nodes

2. Kich vao diém
thap nhat va cao nhat clia
clra ra.

3. OK (Kich menu

kich).

4. Nhap
OUTLET cho Path
Name.

5. OK.

6. File > Close
(Windows)

7. Main Menu >
General
Path Operations > Map
onto Path

8. Nhiap nhan la
VELOCITY .

9. Chon
Solution.

10. Chon Velocity

Postproc >

DOF

VX.
11. OK.

12. Main Menu >
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General Postproc >
Path Operations > -Plot
Path Item- On Graph

13. Chon nhan
VELOCITY nhu dinh
nghia trudc.

14. OK dé tao vé
duong di.

15. béng lai moi

thong bao .

Dé nghién citu ti€p, tang toc do ddu vao lén 50 inches/second.
6.6. GIAI -PHAN TICH DONG CHAY TANG VOI VIEC TANG TOC PO
PAU VAO

Budc 19: Tang téc do cira vao.

Van téc dau vao anh hudng dén bién dang dong chay. Tang van toc clra
vao dén 50 s& din dén tang hé s6 Reynolds. Trd lai dé dat cdc ham tai trong va
thay déi van téc clra vao,sau d6 thuc hién 10i giai tir mot tén file khac.

1. Utility Menu > Plot > Lines

2. Main Menu > Solution > -
Loads- Apply > -Fluid/CFD- Velocity
> On Lines

3. Kich vao duodng tai ctra vao dau
cung bén trai.

4. OK (trong menu kich)
5. Nhap 50 cho VX.

6. Nhap O cho VY.

7. OK.
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Budc 20: Chay phan tich

Khong phéi khéi dong lai qud trinh gidi trude. Dé thay thé phan da chay,
déi tén va chay lai qua trinh phan tich. C6 thé khéi dong lai FLOTRAN tir mot
161 giai trudc, chon mdt van toc cao hon tur lic dau.

o Thahuion moun hat N crsnopn becoed
DAY, Ewandinglhe bachon e ki

1. Utility Menu > File
> Change Jobname
2. Doéng dé thoat Solution.
3. Nhiap "NewVelocity"
cho tén file.

V{F==]

4. OK.
5. Main Menu > Solution
> Run FLOTRAN

Graphical Solution
Tracker hién ra.
6. Close.

Lap lai tht ty cac budc cua
hau xtr Iy dé xem hiéu qua cla viéc
tang toc do cura vao. Cac bude nhu
sau:

7. Main Menu > General
Postproc > -Read Results- Last
Set

8. Main Menu > General
Postproc > Plot Results > -
Vector Plot- Predefined

9. Chon DOF Solution.

10. Chon Velocity V.

11. OK.
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6.7. HAU XU LY -PHAN TiCH CHAY TANG KHI DUNG TOC PO CUA
VAO MOI
Buéc 21: Vé duong bao ap luc téng
1. Main Menu
> General Postproc
Plot Results > -

Contour Plot-
Nodal Solu

2. Chon Other
quantities.

3. Chon Total
Pressure PTOT.

4. OK.

DPuong bao két
qua chi r6 ap luc tinh
va dong trén toan
dién tich 6ng.

Budc 22: Hoat hinh toc do vét cac hat.

1. Main Menu >

General Postproc > Plot

Results > -Flow Trace-
Defi Trace Pt

2. Kich 2 hoic 3 diém

G vung vao va 1 hoac 2

d' A PN Ao Mo o Erames be ereate B
1em\ doc tl}eo thanh trén 75 “¢7 * 7 1
cua vung qua do. PRl Suseins e P
3. OK (trong menu reieis messin prsct i T
Fhleap Har swaben of leape ?!
kiCh) LPLERSLY  Flat Flew Trace
4. Utility Menu > 1075 sttt e 5 fpemmvmm—m
PlotCtrls > Animate > g
Particle Flow ottty v
5. Chon DOF
o i tamen e |
Solution.
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6. Chon Velocity VX.

7. OK.

Bo qua mot s6 thong
bdo giGi han 16n nhat cta
buéc lap(Chon Close).
ANSYS tao ra dong chay
cac hat dua trén co s& xap
xi khong giy ra viéc
dong céc vong lap.

Duong vé vét két qua
chi ra duong di ctia dong
hat su6t chiéu dai ong.

8. Chon Animation
Controller (not shown),
sau do6 chon Close.

Budc 23: Tao hinh vé duong toc do qua cua ra.

1. Main Menu >
General Postproc > Path
Operations > Define Path
> By Nodes

2. Kich vao diém thap
nhat va cao nhat cta ctra ra.

3. OK (trong menu
kich).

4. Nhap OUTLET cho
Path Name.

5. OK.

6. File > Close
(Windows)
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dl Pressmee :?‘E
. Firy disiip Pbe
7. Main Menu > 5 e
Srrrage vermltz acrezz vlesest  ar

General Postproc > Path

IAFBLT Thew hewsdavy cowdibion symbel

Operations > Map onto £imu path aa divglay =™
11

Path F.-_-_E-_-] Apply Cemrnl Balp
VELOCITY .

0. Chon DOF [ELPATHI Fath Plet s= Gragh

Latd—& Path ibems be he graphed

Solution. . E

10. Chon Velocity VX. 14

11. OK. m A ly Ihnnli Frlp |

12. Main Menu >
General Postproc > Path
Operations > -Plot Path
Item- On Graph

13. Chon nhan
VELOCITY nhu dinh nghia
trudce.

14. OK dé tao hinh vé
duong di

15. Déng lai moi canh

bao.

Hinh dudng di két qua chi ra rang, dudng cong nghiéng vé phan cudi cia
ong ra. Nhu vay, dong chdy ldc ndy chua phét trién ddy di. (Chd y, néu hinh vé
hién ra nhu hinh anh nguoc, 1a vi da dao thit bac cua viéc kich chon, da chon tir
diém cao nhét dén thap nhat thay cho phai chon tir diém thap nhét cho dén diém
cao nhat tai ong ra.)

Budc ti€p theo, néu chiéu cuia 6ng ra duoc tang 1én, dong chdy c6 thé dat

duoc profil phat trién day du.
Tang chi€u dai cta 6ng 1én 30 inches

161



6.8 TIEN XU LY - PHAN TICH DONG CHAY TANG VOI TANG
CHIEU DAI ONG

Budc 24: Xoa diéu kién bién ap luc.

Céc két qua véi truong hop do nhét thap hon chi ra rang, ving tudn hoan
da mo rong, phu hop kich thudc clia ong ra. Dé cho phép dong chay phat trién
hoan toan bing thoi gian can tim chd thoat, nhu vay cin cé di khoang rong dé
cho dong phat trién.

1. Main Menu > Preprocessor > Loads > -Loads- Delete > -Fluid/CFD-
Pressure DOF > On Lines
2. Pick All (trong Picking menu) dé xo4 hét diéu kién bién 4p suat.

Budc 25: Thiét ké thém vung ra

1. Main Menu > Preprocessor
> -Modeling- Create > -Areas-
Rectangle > By Dimensions

2. Nhap xa s0 sau:

X1 =10
3. Nhap cic s6 sau: e T
Y1=0 e Eem— < -
4!"“"‘?&"‘"‘;’ Ly e | |
Y2=2.5
4. OK.

Hinh chit nhat méi cé duy nhat
céc diém va cic duong thang. Chiing
phai dugc tron vGi cac phan tuong
tng dién tich dang ton tai..

5. Main Menu > Preprocessor
> Numbering Controls > Merge
Items

6. Chon All cho Type of items
to be merged.
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7. OK.

Thong bdo: mot dudng thing P C——
chua chia luéi dugc néi v6i duong
thing duoc chia lugi da c6. D6 1a i

diéu c6 thé. Dong hop thong bao.
8. Close.

9. Utility Menu > Plot > Lines

Budc 26: Thiét lap cac phép chia luéi cho hinh chitr nhat méi va tao

Z,

luai.

1. Main Menu >
Preprocessor > Mesh Tool

2. ChoLines Set.

3. Kich vao duong cuoi
vung ra méi.

4. OK (trong  picking
menu).

5. Nhap 10 cho No. of
Element divisions (nh( trfc).

6. Nhap -2 cho Spacing
ratio.

7. Apply.

La lai tht tuc nay cho cac
duong thang & phia trén va & dudi
cua hinh chit nhat.

8. Chon cdc duong thing
nam trén va dudi cia viing ra mai.

9. OK (trong  picking

menu).
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10. Nhap 20 cho No. of
element divisions.

11. Nhap 3 cho Spacing
ratio.

12. OK.

Lat nguoc duong trén clng.

13. Chon Lines Flip.

14. Kich duong trén cung.

o
_set | oo |
1 3
E1'r3a
| se |8 oo |
5= |8 ces
-
L &

i

15. OK  (trong  picking
menu).
16. Toolbar: SAVE_DB.
17. Chon Mesh.
18. Kich vao dién tich ra.

19. OK (trong picking menu)
dé bat dau chia ludi.

20. béng Close Mesh Tool.

Budc 27: Pat cac diéu kién bién cho viing mdéi.
Phai dat diéu kién bién cho khu vuc mdéi. Dat van téc khong cho ca hai
huéng doc theo thanh 6ng va ap sudt khong tai mat dau ving ra.
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1. Utility Menu > Plot > Lines

2. Main Menu > Preprocessor
> Loads > -Loads- Apply > -
Fluid/CFD- Velocity > On Lines

3. Kich vao thanh trén va thanh
duéi khong c6 diéu kién bién..

4. OK (trong picking menu).

5. NhapOcho VX va VY.

6. OK.

bat bién ap luc tai dau ra.

7. Main Menu > Preprocessor
-Loads- Apply > -
Pressure DOF > On

> Loads >
Fluid/CFD-
Lines

8. Kich vao mat dau ra mdéi.

9. OK (trong picking menu).
10. Nhap 0 cho Pressure value.
11. Set endpoints diat vao Yes.

12. OK dé dat diéu kién bién.
13. Utility Menu > Plot > Lines

| Wekaody Comaliamts o Lises

EOLY Epply welecity cesztraists s= lisss

Wi welecity comprmcat ¥...-........
BY  wrlacibu eampment 5 ?

WE  wrlecity compesest ;mm
#pply tw sadpaimte? F fer

Fewimy uall? b

HOTE1 Hlesk walmez st imtcrpeeted ac @2 BEE

0 o B B ce iy

| Pasiaiie Comdliam an Lisos
IbL] Epply preszere ceectrsist s lises

LGt —
12!“"0“1““ iy | Saaee | sl |
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6.9 GIAI - PHAN TICH DONG CHAY TANG SU DUNG CHIEU DAI ONG

MOI

Budc 28: Thay déi jobname va thuc hién 10i giai.

Do phéin thém vao clia ong ra da thay déi pham vi clia bai toan, doi hoi

mot qud trinh phan tich méi. Ban c6 thé bat ddu mot phan tich méi bang cdch

thay d6i Tén jobname tir Utility Menu.

Chu y: mot thong bao s€ xuat hién yéu cau phai thoat khoi budc st 1y giai

dé dai tén.

1. Utility Menu > File >
Change Jobname

2. Close dé thodt khoi Solution.

3. Nhap tén méi "newLength"
cho new jobname.

4. OK.

C6 thé bat diu phan tich mdi
bang céch xoa di file chita cdc két
qua, c6 tén la file.rfl (dugc mac
dinh). C6 thé xo4 file ndy bing mot
trong hai céch sau :

Utility Menu > File > File
Operations > Delete

Kich file name, sau d6 chon
OK hoac thuc hién 1énh /SYS va
xo04 file bang 1énh hé diéu hanh hé
thong thich hop. ANSYS sé tu dong
déi tén cho mot file céc két qua
khong ding.

Bay gio thuc hién 16i giai mai.

5. Main Menu > Solution >
Run FLOTRAN

6. Close, dong ctra s6 thong tin
khi thuc hién xong solution is done.

166

1 oy Thiafuion g bl creny o becloed
.,"_., Evana T Tt o arh P oot

2=




6.10 HAU XU LY - PHAN TICH DONG CHAY TANG VOI CHIEU DAI
ONG MOI
Buéce 29: Poc cac két qua méi va biéu dién cac vecto van toc.

1. Main Menu >
General Postproc > -
Read Results- Last _ __
Set

2. Main Menu >
General Postproc >
Plot Results > -
Vector Plot-
Predefined

3. Chon DOF
Solution.

4. Chon Velocity
V.

5. OK.

Buéce 30: Biéu dién toan bé cac duong ap suat.

1. Main Menu >
General Postproc >
Plot Results > -
Contour Plot- Nodal
Solu

2. Chon s6 khac
Other quantities.

3. Chon 4p luc toan
thé Total Pressure
PTOT.

4. OK.
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Hinh v& dudng bao biéu dién toan bo cdc 4p suét tinh va dong xuét hién

trong Ong.

Bué6c 31: Hoat hinh van toc ctua vét cac phan tir.

1. Main Menu >

General Postproc > Plot

Results > -Flow Trace-
Defi Trace Pt

3 diém quanh ving ong

vao

trong ving tuan hoan (doc

2. Kich vao 2 hoac

va mo hoiac 2 diém

theo thanh trén cua ving

qud do).
3. OK (trong Seisssiesdsis S
picking menu). Fime delay xmcemdct

PlotCtrls > Animate >
Particle Flow LELIRSE Flat Flaw Trace

—
-
—
A
I
XA
Tham G8 b edmbsatnd B18% Crad 5 Eher gmastitiss [
5. Chon DOF -
Solution.

VX.

bao

(chon Close). ANSYS tao
ra dong chay ctia dong hat

oy Paviiels Fpse iy Faebar
4. Utility Menu > rericie size racter
Parbicels lesgth Froebies
FMuleap Hax ssaber of lasm

L o]
Prazzurs PRES

?oloo ity ux

6. Chon Velocity
? E-_-'ﬁ_-T iencel linZg ;

7. OK.
Bd qua cac thong
vé s6 lan lap 16n nhat

trén co s& phép xdp xi

ma
cac

chua gay ra viéc dong
vong lap.
Close.
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Budc 32: Tao vé hinh theo duong dan cua van toc doc theo ong.
Profil van t6c 6ng ra c6 thé duoc ki€ém tra bang vé theo dudng din. Pau
tién , thiét 1ap mot dudng dén dé ve.

1. Main Menu >
General Postproc >
Path  Operations >
Define Path > By Nodes

2. Kich vao diém

thadp nhat va cao nhat trén
tiét dién ra.

[PATE] Defisc Forh spmcifications
Mawe  DePime Fath Hams F 4

W““““
sietz Member of data cete ?‘8““““““““
3. OK (trong the s

whiw Hunber of divieions

picking menu).

4. Nhap tén diu ra T _count ete_|{
"outlet" cho tén duong
dan path name.

5. OK. weevn FATH TWTA STATUR +eie

6. File > Close e T e e

. Fodmir N_\H & T & =]
(Windows) I B4 oame  L50M0 000000 ;

THE GLOBAL COJFDINATER FOR BOLUTION RESTLTE

Xac dinh toc do theo
huéng X (VX) dé vé két
qua tinh theo duong dan.

7. Main  Menu > e e el e swte et

Lah Besr label Far ibem ELOCITY

General Postproc > ientem tien o i cumes

| Map Flawsh Bems ame Palk

) Fih cinie ivea
Path Operations > Map

Pressmis FRES
mrh K.E. ]
Esry Aissip BHIG bl

onto Path Sufnciey
. Svvrage Termlts scraen wluemat = er

8- Nhap ”VC]OClty” IAFBOY  Shew hewsdavy comlition vymbel
1a User label. e = S B

9. Chon DOF 1 1 ] Spply Cancal Felp
solution.

10. Chon Velocity
VX.

11. OK.

12. Main Menu >
General Postproc >
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Path Operations > -Plot

Path Item- On Graph e e ——

13. Chon nhan T
VELOCITY nhu da duoc 135_
dinh nghia trude. 14m apnly | Cancn | Falp |

14. OK dé tao vé
theo duong dan.

15. Béng moi thong
bao.

Vé két qua theo dudng dan cho thdy, dong da phat trién hoan toan, tuy
nhién c6 nghiéng vé mot bén cua ong ra. Do van tc dugc tang 1én rat nhiéu, vay
ching c6 thé dang & ché do dong chay roi. Budc tiép theo 1a kiém tra hé s6
Reynold va ché€ do chay roi. Két qua tang do khuyéch tdn gén lién vdi dong chay
roi 1a lam giam kich thuGe cta ving tuan hoan.

Bude 33: Tinh toan hé so Reynolds.

Tinh todn hé s6 Reynolds dé xac dinh néu qué trinh phan tich nim trong
vung chay roi (Re > 3000).

Hé s6 Reynolds da dugc xac dinh theo cong thic sau :

pyD,

T

p = density = Mat do =1.21e-7

V = Velocity = Van téc = 50

Dh = hydraulic diameter = 2*inlet height (chiéu cao 6ng vao) = 2
= Viscosity= D¢ nhot = 2.642e-9

Vi vay,

Re = 4600,

khi d6 xay ra hién tugng chay roi.

Budc ti€p theo cua qua trinh phan tich 1a sit dung mo6 hinh chay roi.

Re =
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6.11 LOI GIAI - PHAN TiCH DONG CHAY ROI
Budc 34: Xac dinh chon 10i giai FLOTRAN va thuc hién

1. Main Menu > Solution >
FLOTRAN Set Up > Solution

Options
2. Chon Turbulent option.
3. OK.

Vi viéc dong chay roi tang do
do nhét thap, cac hiéu tng phi tuyén
trong bai todn ngay cang rd rét hon
va lap lai tt cd cdc yéu cdu dé dat
dugc mot 16i giai t6t hon. Ban sé&
tang con sO nay trong hop thoai
Execution Control.

4. Main Menu > Solution >
FLOTRAN Set Up > Execution
Ctrl

5. Nhap 80 cho Global
iterations.

6. OK.

P2 )
P
o
i
s
e
Peces )
P |
A
[
ety

Budc 35: Bat dau lai qua trinh phan tich.

Chd y: Day 1a khoi dong lai qud trinh phan tich. Bit dau lai qud trinh giai
ANSYS/CFD doi hoi pham vi ciia bai todn (cu thé 14 cdc nit hinh hoc) 13 khong
thay déi. Do chi c6 thay déi mo hinh (chady tang sang chay rdi) va thay déi s6 cc
budc lap, bat dau lai qua trinh phan tich 1a chdp nhan duge. Vi vay, 10i giai sé
chon tir phia trdi ra va 80 budc lap toan thé s& duogc thuc hién.
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1. Main Menu >
Solution >Run
FLOTRAN

Mot lan  nira,
Graphical Solution

Ieots Pl of Predelinsd Voclos

Tracker Xuéjt hlén [PLAECT]  Wectsr Plet sf Prodofised Boctees
: Ibem Bectar ibem be be gletied 5 ﬁ
2. Close. ]
Lap lai cac buéc
8 C m
hau xtt 1y dé chi ra CAC Wi ¥ecker s sasien dinpian
£ Woeber Madt
két qua van toc ong cao £ Bacter Rete
lae Wepbar leeabiem far Petulbs
hon. £ Elem xntraid
. 0 Elen Meder
3. Main Edge Elemeat wdyez I Widden
Menu>General T S o
Postproc > -Read WRSTI0 fcale Fackar smltipliss ﬁ““““““““‘“
¥EY Becbar cealing will he [Fagnizude Based =i
Results- Last Set QPTION Bestar plat Taced on [inaeoaod noon 5]
4. Main Menu >
General Postproc > =] s |

Plot Results > -Vector
Plot- Predefined

5. Chon DOF
Solution. Chon
Velocity V.

6. OK.

6.12 HAU XU LY - PHAN TICH DONG CHAY ROI
Buoc 36: Vé duong bao ap suat.
1. Main Menu > General Postproc > Plot Results > -Contour Plot-
Nodal Solu
2. Chon Other quantities.
3. Chon Total Pressure PTOT.
4. OK.
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ong.

Budc 37: Hoat anh van toc ctia cac phan tir.

1. Main Menu >
General Postproc > Plot
Results > -Flow Trace- Defi
Trace Pt

2. Chon hai hoac ba
diém ¢ xung quanh vliing vao va
mot hodc hai di€ém trong ving
tuan hoan (doc theo thanh trén
clia viing chuyén ti€p).

3. OK (trong picking
menu).

4. Utility Menu >
PlotCtrls > Animate >
Particle Flow

5. Chon DOF Solution.

6. Chon Velocity VX.
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7. OK.

Bo qua cdc thong bdo vé
s60 lan lap 16n nhdt (chon
Close). ANSYS tao ra dong
chay dua trédn co s& phép xap
xi, nhung chua gay ra viéc dong
céac vong lap.

Két quéa vé theo vét biéu
thi duong di cua dong khi doc
theo Ong.

8. St dung cac luya chon
trong Animation Controller
(khong hién thi), sau d6 chon
Close.

Eminakien datn
He. #F Erames be oreate

Time dclay izccamdz}
FPavtiels Tpweing faeber
Particle Tize Fackar
Partiels lesgth Freebiss
Fhleap Max seaber of leape

LELTR&L] Flat Flew Tracec
Tiem te be combowrsd alews braoe 5 B xolution
0

w ratmrs

[ 2]
Prazzmra FRES i

?o loofsy uH

Canoel Helig
_Ganoe |

Budc 38: Tao hinh biéu dién duong di van toc suot doc 6ng.

1. Main Menu >
General Postproc >
Path Operations >
Define Path > By
Nodes

2. Kich vao diém
thdp nhit va diém cao
nhat trén m,t cat ra.

3. OK (trong the
picking menu).

4. Nhap
OUTLET la tén duong
dan Path Name.

5. OK.

6. File > Close
(Windows).
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Xac dinh van toc
theo huéng X (VX) dé
v€ theo 1én duong dan..

7. Main Menu >
General

Postproc >

wue BATH DATH BTATIH sses
6 CURFENT FATH BAME= OTLET
Foint  Made

L 1ma
L&y

T Z (=]
0. K100 [ a
& G () ) 00y a0 0

-]
1000
1010 ) ()

THE GLO0BAL COTRDINATES FOB. A0LUTION FESILTE

Path Operations > Map - T —
onto Path . ::’-_" :t: o G .
8. Nhap Fiea cible. iten o
VELOCITY 12 nhan As Z.";’J:,m B 3
label. Srmage vermlis scrs slemat
9. Chon DOF "t simnten e
Solution. 11
10. Chon Velocity o ] il AN
VX' I'EI.'PI'I'IZI :P-Eh :Plnt == Graph
11. OK. PR T S E
12. Main Menu > 13
General Postproc > ey e
Path Operations > -
Plot Path Item- On -
Graph i
13. Chon  nhan :
VELOCITY nhu dinh )
nghia trude

14. OK dé tao vé
theo duong dan.

15. Poéng tat ca cac
thong béo.

Chi y: v6i mo hinh chdy r6i dugc thiét lap dé phan tich, dong chay da phat
trién ddy da va biéu dién huéng di da thé hién rat rd & trén ddu (cling 1a cic
parabolic, giong nhu trong qua trinh chay tang). Dong chay nay la dong chay roi
va thay dugc cac két qua nhu mong doi.
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Budéc 39: Thoat khoi chuong trinh ANSYS.

1. Toolbar: QUIT.
2. Chon Quit - No Save!
3. OK.

Két thic
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Bai 7
BAI TOAN TIEP XUC

PHAN TiCH TIEP XUC GHEP CANG GIUA CHOT VA LO

e Pham vi bai todn  Problem Specification

e Mo ta bai todn Problem Description

e Dung mo6 hinh hinh hoc Build Geometry

« Dinh nghia thudc tinh vat liéu va kiéu phan tir Define Material Property
and Element Type

e Taoluéi Generate Mesh

o X4c dinh tiéu chuén giai Specify Solution Criteria

o Budc dat tai 1 Load Step 1

o Budc dattai 2 Load Step 2

e Hauxtrly  Postprocessing

7.1 PHAM VI BAI TOAN

ANSY S/Multiphysics,

C4c san phdm ctia ANSYS sir dung: ANSYS/Mechanical, ANSY S/Structural,
ANSYS/ED

Miic do kho: Khé

45 dén 60 phut (bao gom 15 dén 20 phat

Yéu cau thdi gian thuc hién bai todn: o
cho qué trinh giai)

Linh vuc khoa hoc Cau tric
Kiéu phan tich: Phi tuyén (dong)
Kiéu phan tir SOLID185, TARGE170, CONTA174
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Mo hinh khoi, Cac thao tac logic, cac
diéu kién bién doi xding, bé mat ti€p xtic
tr mém déo dén mém déo, thu thuat ti€p
Mo ta dac diém clia bai toan xuc, budc thoi gian tu dong, nhiéu budc
dat tai, gian nd doi xding, hoat anh, tié€n
trinh thoi gian hau xtr 1y, hop thoai diéu

khién qu4 trinh giai Solution Controls

7.2 MO TA BAI TOAN

Day 1a qud trinh phan tich 3-D cta cap ti€p xdc ctia mot chot thép véi 16 trong
kh6i. Vi mo hinh d6i xtng, sé thuc hién phan tich trén mot phan tu d6i xing cla
mo hinh. Phai xdc dinh 16 hai budc nhap khac nhau. Muc tiéu clia bude dat tai
ddu tién 1a dé quan sdt su khdc biét vé tng sudt cta chot, trong d6, vé hinh hoc
chiing c¢6 duodng kinh 16n hon 16 chét. Muc tiéu cla bude dat tai thi hai 1a quan
sat cac tng sudt, cac ap luc ti€p xuc va cac phan luc sinh ra do su va dap ctia chot
khi bi kéo ra khoi khai .

Diéu kién ban dau

Cac kich thuGe cua mo hinh cho nhu sau : Ban kinh chot (PIN) = 0.5 don
vi (units), do dai (length) = 2.5 don vi (units). Bé rong khoi (BLOCK) = 4 don
vi (units), do dai (length) = 4 don vi (units), d0 day (depth) = 1 don vi (unit).
Ban kinh 16 chét (PINHOLE) = 0.49 don vi (units), do dai (depth) = 1 don vi
(unit). Ca hai khoi solid dugc 1am bang thép két cdu (do cung stiffness = 36E6,

hé s6 Poisson = 0.3) va vat liéu ¢6 thudc tinh déo.
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Cac gia thiét

Do mo6 hinh d6i xting, nén mo phong hién tugng ti€p xic c6 thé dung 1/4
mo hinh. C6 thé slr dung hai buéc dat tai dé thiét 1ap qu4 trinh phan tich: Budc 1:
Su ghép cang (Interference Fit) - gid quyét khong c6 chuyén vi. Chét dugc ép
bén trong 16 theo mo hinh hinh hoc. Ung suét sinh ra do ¢6 do doi giita 16 phing -
pinhole va bé mat ti€p xdc (chét - pin). Budc tai thi 2: Rdt chét Pull-out - di
chuyén chét 1.7 don vi (units) ra khoi khéi, st dung diéu kién chuyén vi DOF
trén mot cap nat. Can st dung tu dong dat budc thoi gian Automatic Time
Stepping, dé bao dam cho su hoi tu ctia 16 giai. Sau 10 budc lap, doc cac két qua

giai 101 giai mot 1an, ti€n hanh trong sudt qua trinh giai.

Tém tat cac budc

C6 thé dung cdc tham s6 theo dau bai va dung c4c buc huéng dan dudi
day dé tién hanh giai. Can tién hanh ting buéc mot, diu tién chon bude 1-step 1.

Chu y: D€ chay huéng dan ndy, cin téng s6 bo nhé c6 du khong gian
trong dé lam viéc 1a 64MB, t6t nhat 12 hon (100-200 MB).

Tru6c khi bat dau thuc hién bai tap, hay kiém tra khong gian lam viéc bo

nhd nhu sau:

1. Utility Menu > List > Status > Configuration

2. Cuon xudng dén muc MEMORY STATISTICS va doc s6 ctia b0 nhé MB
cho Requested Initial Work Space.

3. Néu dung luong nay thoa man, hay ti€p tuc thuc hién bai tap. Néu dung
luong qud nho, thoit ANSYS khong sao luu dit liéu without saving
changes, khdi dong lai - re-start ANSYS va, trong hop thoai ANSYS
Interactive, nhap dung Ilugng bd nhéd yéu cau vao Memory

requested cho Total Workspace field truéc khi chon Run.
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Dung mo hinh hinh hoc
1. Tao block.
2. Tao mat dich.
3. Tao 10.
4. Tao 1/4 mo6 hinh doi xing
Dinh nghia thuoc tinh vat liéu va kiéu phan ti
5. Dinh nghia vat li¢u.
6.Dinh nghia kiéu phan tir cho thé tich dic
Tao luéi
7. Tao ludi thé tich dic.
8. Biéu dién canh phan tir phing
9. Tao cap ti€p xdc bang cach dung Contact Wizard.
X4c dinh chuan loi giai
10. Dat lién két doi xing trén 1/4 khoi
11. Dinh nghia lién két bién trén khoi.
12. Pinh nghia bién dang 16n (large displacement) phan tich tinh.
bat tai Bude 1
13.X4c dinh chon phan tich 1ap ghép chat
14. Giai dat tai bude 1
Pbat tai buéc 2
15. Pat bac tu do chuyén vi Set DOF displacement cho 16.
16. Dinh nghia chon phan tich thdo lap pull-out.
17. Ghi két qua vao file.
18. Giai dat tai budc 2.
Hau xir ly
19. M6 rong mo hinh tir 1/4 ra ca khoi
20. Quan sat trang thai dng suat & mat 1ap ghép
21. Quan sat ap luc tiép xudc trung gian chot

22. Quan sat trang thai tng suat sau khi rut chot
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23. Mo phong lap ghép.
24. V& phan luc cho 16 thdo ra
25. Thoat khoi ANSY'S

7.3 DUNG MO HINH HINH HOC
Budc 1: Tao block.
Tao khoi block hinh hop bang dinh nghia cdc toa do XYZ.

1. Main Menu > Preprocessor > - 5", S fek w Bassi=s I —

¥ Fceerdimaber 2 LI -

Modeling- Create > -Volumes- .z zesmine TR T
Block > By Dimensions 35_‘_‘_3‘_‘] swly | Gemcel | sl |

2. Nhap xac s sau:
X1=-2
X2=2
Yl=-2
Y2=2
Z1=25
Z2=35
3. OK.
4. Utility Menu > PlotCtrls >
Pan, Zoom, Rotate
5. Kich nut ISO.
6. Close.

181



Budc 2: Tao mat dich (target surface - 10 trén khoi).
Tao xilanh bang dinh nghia ban kinh va chiéu day (depth).
1. Main Menu > Preprocessor > -
Modeling- Create > -Volumes-

Cylinder > By Dimensions

i« Taeane U pbanien By Dvmven o
LCELIMDT  Crewte Cylisder hy Disessises

2. Nhﬁp RIL Duber radies o
PAIE  Dptiseal dmer vadim 2
RADI = 0.49 I — -
THETAL ftartiss syls {dewvcert g
7Z1=25 nr:r;t relling smgle Chrgresst S
72=45 [Tl suply | Ceecel | mely_|
3. OK.

Trur phan hinh tru khoi khoi.

4. Main Menu > Preprocessor > -
Modeling- Operate > -
Booleans- Subtract > Volumes

5. Chon khai 1a khoéi co s& dé tir d6
s€ bi trur.

6. OK (trong picking menu).

7. Kich chon hinh tru (duoc tao
trong phan dau tién cta xi lanh

duoc tao ra budc trén day, duoc

dinh nghia la thé tich trir.
8. OK (trong picking menu).
Utility Menu > Plot > Replot

Budc 3: Tao chot.

Tao khoi tru bang viéc dinh rd ban kinh va chiéu dai.
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LCELIMD]  Creste Gylisder by Discscises

1. Main Menu > Preprocessor > - ™ o R
dptismel isser vediss 2 ;“‘“““‘“““““
Modeling- Create > -Volumes- Lo - - = F°
Cylinder > By Dimensions m:'; i S -
2. Nhap cdc s6 sau: Lo IR o= g eI -
RADI =0.5 —
LFMPH] Flat Membrrisg Cestrelz
Zl = 2 HE  Heypeisk sesbers r o
LIME Liws wambers I oFF
22 =45 ENES  Srea mwmber  Ger
3. OK. e 5"‘_':;
4. Utility Menu > PlotCtrls > wm rommem e &
. il Memeric cestewr walwes I GEF
Numbering Lot Meoe s <t it R
5. Mo khod s6 TT thé tich (Volume g~ iy
imﬁ“? Apoly (‘.l.ull Balp |
numbering).
6. OK.
7. Utility Menu > Plot > Replot

Budc 4: Tao mo hinh mot phan tu doi xing
1. Utility Menu > WorkPlane > Display

Working Plane (toggle on).

Utility Menu > WorkPlane > WP

Settings

3. Chon Grid and Triad.
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Quay Working Plane 90° theo chiéu

Y direction va chia thé tich thanh 2 EEEIEIS

nua.

5. Utility Menu > WorkPlane > Offset
WP by Increments

6. Truot thanh dén 90° dé quay géc
Rotation Angle.

7. Kich 1 lan vao Rotate +Y direction.

8. OK.

9. Main Menu > Preprocessor > -
Modeling- Operate > -Booleans-
Divide > Volu by WrkPlane

10. Pick All (trong picking menu).

11. Utility Menu > Plot > Replot

12.Toolbar: SAVE_DB.
Xo4 khoi dé tao mot nira mo hinh doi
xung..

13.Main Menu > Preprocessor > -
Modeling- Delete > Volume and
Below

14.Kich chon hai khoi twong tng véi phan

trén bén phai cua chét va phia bén phai

cua khoi, nhu hinh duéi day.
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15.OK (trong picking menu).
16. Utility Menu > Plot > Replot

Quay Working Plane 90° theo truc X
va chia thé tich thanh 2 phan.

17.Utility Menu > WorkPlane > Offset
WP by Increments

18.Kich 1 lan vao Rotate +X direction.

19.0K.

20.Main Menu > Preprocessor > -
Modeling- Operate > -Booleans-
Divide > Volu by WrkPlane

21.Pick All (trong picking menu).

22. Utility Menu > WorkPlane > Display
Working Plane (toggle off).

23. Utility Menu > Plot > Replot

24.Toolbar: SAVE DB.
Xo4 thé tich dé tao 1/4 mo hinh doi

xung.

25.Main Menu > Preprocessor > -
Modeling- Delete > Volume and
Below

26.Kich vao 2 phan thé tich tuong ing

phan trén, nhu hinh vé&
27.0K (trong picking menu).
28. Utility Menu > Plot > Replot
29.Toolbar: SAVE_DB.
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7.4 DINH NGHIA THUOC TINH VAT LIEU VA KIEU PHAN TU
Budc S: Dinh nghia vat liéu.

Dinh nghia thuoc tinh vat liéu Material PropertyError! Bookmark not defined..

1. Main Menu
Preprocessor
Material Props
Material Models

2. Kich 2 lan vao

Structural, Linear,
Elastic, Isotropic.

3. Nhap 36e6 cho EX
(ModunYoung), va 0.3
cho PRXY (H¢ so°

Poisson).
4. OK.
5. Material > Exit

Budéc 6: Dinh nghia kiéu phan tir.

Dinh nghia kiéu phan tir .
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1. Main Menu >
Preprocessor >
Element Type >
Add/Edit/Delete

2. Thém kiéu phan tir méi
Add.

3. Chon ho phan tir
Structural Solid

4. Chon Brick8 node 185
(SOLID185).

5. OK dé str dung phan tir
nay

6. Dong hop thoai kiéu

phan tu.

7.5 TAO LUOI
Buéc 7: Tao luéi thé tich solid.
1. Main Menu > Preprocessor >
MeshTool
2. Chon Size Controls: Lines Set.
3. Kich duong ngang va duong doc

trén mét canh dau cua chot
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4. OK (trong picking menu).

5. Nhap 3 cho s6 phan tir chia, va
dat No cho SIZE,NDIV c6 thé
thay doi.

6. OK.

7. Chon Size Controls: Lines Set.

8. Kich duong cong & phia trudc

cta khoi.

9. OK (trong picking menu).
10.Nhap 4 cho s6 chia phan tt.
11.0K.

12.Chon Volume meshing.
13.Kich Hex.

14.Kich vao Sweep.

15.Kich vao nit Sweep .
16.Kich thé tich chot va khoi.

17.OK (trong picking menu).
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18.Dbo6ng Meshtool.

1. Utility Menu > PlotCtrls >
Style > Size and Shape

2. Chon 2 facets/edge.

3. OK.
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Budc 9: Tao cap tiép xiic sit dung Contact Wizard.

1. Main Menu > Preprocessor > -

Modeling- Create > Contact rrEEmE

Pair > Contact Wizard

Eargurt. Turace.

cemtact pelr cumrixts of @ target serfacy aml
cewtact wurbarw. Wrw will Ciret defiwe ke

Target Type:

2. Chon Areas. :':_Zm
3. Chon Flexible. A
4. Chon Pick Target.

5. Kich chon bé mat cua 16 chét trén

khoi dé dinh nghia 13 mot bé

mat target.

OK (Kich picking menu).
Chon Next.
Chon Areas.

Chon Pick Contact.

© »®» =2

10.Kich bé mat dién tich cta 16 dé

dinh nghia ti€p xtc contact.

11.OK (trong picking menu). g—g
12. Chon Next.

The rootact werisce revex ints the target serfece.

Bt > el | e |

13.Nhap 1 cho Material ID.
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14.Nhap 0.2 cho Coefficient of #5====

Friction.

15.Chon Include Initial
Penetration.

16. Chon Optional settings.

17.Nhap 0.1 cho Normal penalty
stiffness.

18. Chon Contact Options tab.

19. Chon Unsymmetric cho Stiffness
matrix.

20.0K.

21.Chon Create.

22.Chon Finish.

23.Main Menu > Preprocessor > -
Modeling- Create > Contact
Pair > View Pair

24.Chon Contact pair.

25.Chon normals shown.

26.Chon Display.

27.Tao mot chon quan sit khac dé
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yéu cau biéu dién theo mdi buéc.
28. Chon Close khi xong.
29. Utility Menu > Plot > Areas

30. Toolbar: SAVE_DB.

7.6 XAC PINH TIEU CHUAN LOI GIAI

Budc 10: ap dung cac rang buéc doi xitng 1én (phan tu) thé tich.

1. Main Menu > Solution > -
Loads- Apply > -Structural-
Displacement > -Symmetry B.
C.- On Areas

2. Kich bon mat phia trong duoc 10

ra khi mo hinh con mot phan tu.

3. OK (trong picking menu).

Budc 11: Pinh nghia cac rang bugc bién trén khoi

1. Main Menu > Solution > -
Loads- Apply > -

Structural- Displacement

> On Areas

2. Kich bén trai khoi block.
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3. OK (trong picking menu).

4. Chon All DOF cho DOFs
duoc lién két.

5. Nhap 0 cho Displacement
value.

6. OK dé ap dung lién két.

Budc 12: Xac dinh phan tich tinh chuyén vi 16n.
Trong budc nay, can xac dinh viéc chon phan tich nhu mot qué trinh phan tich
tinh trong truong hop bién dang 16n, phai sit dung hop thoai Solution Constrols,
mot bang diéu khién trung tam, & d6 c6 thé diéu khién dugc hau hét nhitng qua
trinh thiét 14p st dung chung cdu tric tinh hodc qua trinh phan tich qua do. Co
nam "trang", moi trang trong d6 goém thiét 1ap lién quan dén 10i giai. St dung lai

hop thoai Solution Controls, dé x4c dinh chon cho méi buéc  thiét 1ap

1. Main Menu > Solution > S5
-Analysis Type- Sol'n
Control

2. Trong Analysis Options,
chon Large Displacement

Static.
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7.8 BUOC DAT TAI 1

Budc 13: Pinh nghia chon phan tich lap ghép tuong thich

Chud y: cho ca hai budc dat tai, dat tai tang 1én s& tu dong dugc dung dé thay thé
cho viéc lap tiing budc. Pay la trang thai mac dinh cho mot qud trinh phan tich
tinh khi Iénh SOLCONTROL dugc bat ON.

1. Nhap 100 cho thoi gian tai
cuodi budc dat tai Time at
end of loadstep.

2. Khod buéc thoi gian tu
dong Automatic time
stepping (off).

3. Nhap 1 cho Number of
substeps.

4. OK dé 4p dung thiét lap va

dong hop thoai.
5. Toolbar: SAVE_DB.

Budc 14: Giai budc dat tai 1
1. Main Menu > Solution > -

Solve- Current LS

2. Xem lai c4c thong tin trén clta s6

trang thdi, sau dé chon:

File > Close (Windows),
3. OK dé bat ddu gidi. BO qua cdc | mome s o s i - 50
TEFNIRATE ANALTSIS IF NOT CONFERGED . . . . . -TES (EOT)
canh bdo, nhung khong dong cua | momm e - mEmem

s6 thong bdo do.
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4. Péng cla s6 thong tin khi EEEIEIEIEEE

da gidi xong. i S e e s i
5. Utility Menu > Plot > Replot 35.'.'5&'_'1 e naip

4=

7.9 BUOGC DAT TAI 2
Buéce 15: Thiét lap do tu do chuyén vi DOF cho chot
Ap dung gid tri chuyén vi 12 1.7 cho tit ca cdc nit & mit truée cta chét dé quan

sat cac két qua cua qua trinh kéo chot ra khoi khai.

1. Utility Menu > Select >
Entities

2. Chon Nodes.

3. Chon By Location.

4. Chon toa do Z
coordinates.

5. Nhap 4.5 vao Min, Max.

6. OK.

7. Main Menu > Solution >

-Loads- Apply > -

Structural-
Displacement > On

Nodes
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8. Pick all (trong picking

menu).

9. Chon UZ cho DOFs lién
ket.

10. Nhap 1.7 cho
Displacement value.

11.0K.

Budc 16: Pinh nghia chon phan tich rit chot.

1. Main Menu > Solution >

-Analysis Type- Sol'n
Control

2. Nhap 200 cho Thoi gian
tai cudi budc dat tai Time
at End of Loadstep.

3. Mo¢ tu dong dat budc thoi
gian Automatic Time
Stepping(On).

4. Nhap 100 cho s6 budc con
Number of Substeps.

5. Nhapl0000 cho s& budc

con 16n nhiat Max no. of

Substeps.
6. Nhap 10 cho s6 budc con
nho nhat Min no. of

Substeps.
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Budc 17: Viét két qua vao file.

1. Doi v6i Frequency, chon
Write cho méi budc con
thit N Nth substep.

2. Nhap -10 cho "where N =

3. OK dé 4p dung thiét lap va
dong hop thoai.

4. Utility Menu > Select >
Everything

5. Toolbar: SAVE_DB.

Budc 18: Giai budc dat 2.

1. Main Menu > Solution > -

_

SOlVe- CurrentLS :_-- [ NS ETEF PFTIONE
2. Xem lai thong tin trén clra s6 d"’ T v S 0L smese

ATOEATIC TINE STEFFENG . « - « o o o o« 5 4 3 4 N

trang thé,i, sau dé déng: WIHTE W :£ mz :lm::

M EOIEE AERER OF EOTILIRRETE ITERATIONS. 15

. . TTEF CHANGE BOMDARY COMDTTTONS . . . . . . . . w0
File > Close (Windows), e o s e R T
FRINT GUTHOT OONTROES . & & = 5 o 5 o 3 4 3 4 a W FRINTUT

BATABASE ORFTFUT CONTROLS
ITE FIECUIENCT  CORPIENT
DAST -i0

3. OK dé bat dau giai. Bd qua
(Ignore) moi thongbdo, nhung e besis s
khong déng cira s6 canh béo
ngay ldc dé.

Chu y: giai bai toan mat khoang
15 phat. '

4. Doéng clra s6 thong tin khi giai

xong.
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7.10 HAU XULY

Budc 19: Mé rong mo hinh tir mét phan tu thanh toan thé tich.

1. Utility Menu > PlotCtrls >
Style > Symmetry Expansion >
Periodic/Cyclic Symmetry

2. Chon 1/4 Dihedral Sym.

3. OK.

4. Utility Menu > Plot >

Elements

5. Toolbar: SAVE_DB.

Budc 20: Quan sat trang thai ing suat khi lap rap véi nhau.

1. Main Menu >
General Postproc
> -Read Results-
By Load Step

2. Nhap 1 cho so6
buéc tai Load
step number.

3. OK.

4. Main Menu >

General Postproc

> Plot Results > -
Contour Plot-
Nodal Solu
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5. Chon biéu tuong

Stress. - - :gﬁgg't’ﬁ

6. Cu6n xuéng va i ;Tm-
chon von Mises
(SEQV).

7. OK.

Bude 21: Quan sat luc nén ti€p xtc trén chot.

1. Main Menu >
General Postproc > -
Read  Results- By
Time/Freq

2. Nhap 120 cho gia
tri thoi gian hoac tan so
value of time or freq.

3. OK.

4. Utility Menu >
Select > Entities

5. Chon Elements.

6. Chon By Elem.

Name.
7. Nhap 174 cho tén
phan  tk Element

name.
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8. OK.

eremenss =)
Plot > Elements

10. Main Menu > 8
General Postproc >
Plot Results > -Contour mmemmrmmrrs
Plot- Nodal Solu

11.Chon Contact.

12. Chon Pressure.

13.0OK.

Budc 22: Quan sat trang thai ing suat khi rat ra.
1. Utility Menu >
Select > Everything
2. Main Menu >
General Postproc > -
Read Results- By Load
Step
3. Nhap 2 cho buéc
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Tai Load step number.

4. OK.

5. Main Menu >
General Postproc >
Plot Results > -Contour
Plot- Nodal Solu

6. Chon biéu tuong
Stress.

7. Kéo xudng va
chon von Mises (SEQV).

8. OK.

Budc 23: Hoat hinh rit chot.
1. Utility Menu >

Plot Ctrls > Animate > g
Over Results
2. Chon Load Step
Range cho két qua dit liéu
mo hinh (Model result data).
3. GOm ca budc con
cudi cung cho méi budc tai.
4. Mo ty 1é duong bao

tu dong Auto contour

scaling (on).

5. Chon Stress la dir
licu Contour data dé hoat
hinh.
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6. CuOn xudng va
chon tung suat von Mises
(SEQV).

7. OK.

8. Tao cic chon Ilua
trong Animation Controller
(khong hién thi),néu cin, sau
dé dong Close.

Budc 24: Vé phan luc cho qua trinh rit chot

1. Utility Menu > List > _

e z =
al] 8. iaES 0. 33888 4. 5000 &80 0.0 0.0
NOdeS af -g.17eEn 0. 17454 4. 5080 000 0.00  0.00 =4
ay| -n.aBzes 0. LIwaL 45000 GO0 0.0 0.00
i -g.a00L -0.25000 4. 5030 000 0.00 0.0
A . EH 2.3333% 0.32333 4.5020 200 .00 0.08
2_ OK trong hop thoal Sau. %] -0.353000  -0.43901 4, 5090 .00 0.00  0.08
* . 47 .14l 0. 4825 4.50%0 a.00 .00 0.08
3 | -0 S551LT-16-0. 50060 4. 5030 0O0  0.00 0.0
4 A~ A 2 4 4 Z a8 Q. 2TILAE-16-0. LESET 4.50%0 a.90 a.00 0.08
3, Danh dau tat ca cac nut co toa s3] -0.436230-16-0.33923 &, 5030 900  0.00 0.08
* L1 Q. So0m 0.81230F-18 §4. 5080 .00 a.00 0.08
52| -o. L@ 0.GZS-16 |4, 5080 000 0.00 0.0
dA Z — 4 5 g3 4. 3333 0. TTRIE-14 | 4. 5000 &80 0.0 0.0
O = a.0. 54 -0, LMTHE-16 0. L0LEZX-15 |4 5080 000 0.00 0.0
. BE - S6819 0. 21608 L5000 80 0.0 0.0
5 -0.71M0 -0 54062 1. 5030 000 0.00 0.0
4 Chon File > Close 5T =1.12%% 0.33484 1.80%0 0.00  0.00 0.0
. y s -0.8EITL -0.20500 1. 5030 900 0.00  0.00
.. 4382 0. 26708 3, 8080 a.00 o0 o008 S|

(Windows),

5. Utility Menu > Plot >
Volumes

6. Main Menu > TimeHist
Postpro > Define Variables

7. Thém bién (Add a variable).

8. Chon phan luc Reaction
forces cho kiéu bién Type of
variable.

9. OK.

10. Kich vao niit trén bé mat cta

chét ¢ sO tuong tng vGi mot trong

cac nut duoc liét ke v61 z = 4.5.
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(Gitt chuot trai va kéo xuong trén mat
truéc cua chot. Kich 1én mot trong
nit dé chon.)

11. OK (trong picking menu).

12. Nhap 2 cho Reference no.
of variable.

13. Kiém tra s6 niit bi kich &
trén dugc bi€u dién trong trudng sé
nit  Node number field.

14. Chon FZ cho dit li¢u.

15. OK.

16. Close.

17. Main Menu > TimeHigt T e S A

Postpro > Graph Variables
18. Nhap 2 cho bién dau tién
dé vé (First variable to graph).
19.0OK.

Budc 25: Thoat ANSYS

1. Toolbar: Quit.

£ Twwe SeramTaasds

2. Chon Quit - No Save! © Save Greclviele

T° Bavs Pasrubhisg
2 ik - He Fawr?

3. OK.
3?’“&“" fuoesl | Hep |

Két thic
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