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LOI NOI DAU

Giai bai toan co hoc 1a mot viéc vo cung can thiét nhung rat khé khan.
Nhiéu bai todn 16n, giai v6i mo hinh d6 so, can sir dung rat nhiéu bién va
céc diéu kién bién phic tap, v6i khong gian nhiéu chiéu, viéc gidi bang tay
12 mot viéc khong thé thuc hién duoc.

Nhing nam gan day, nhd su phat trién clia cic cong cu todn cung véi su
phat trién ctia mdy tinh dién tr, da thiét 1ap va din dan hoan thién céac phéin
mém cong nghiép, st dung dé gidi céc bai todn co hoc vat rin, co hoc thuy
khi, c4dc bai todn dong, bai todn tudng minh va khong tuong minh, cic bai
todn tuyén tinh va phi tuyén, cic bai todn vé truong dién tlr, bai todn tuong
tdc da trudng vat ly. ANSYS 1a mot phan mém manh duogc phét trién va ting
dung rong rdi trén thé gi6i, c6 thé dap tng cdc yéu cu néi trén ciia co hoc.

Trong tinh todn thiét k& co khi, phan mém ANSYS c6 thé lién két véi
céc phan mém thiét k€ mo hinh hinh hoc 2D va 3D dé phan tich trudng ting
sudt, bién dang, trudng nhiét do, toc do dong chay, c6 thé xac dinh duoc do
mon, moi va pha huy clia chi tiét. Nho viéc xac dinh d6, c6 thé tim cac
thong so toi wu cho cong nghé ché tao. ANSYS con cung cdp phuong phap
giai cdc bai todn co v6i nhiéu dang mo hinh vat liéu khdc nhau: dan hoi
tuyén tinh, dan hoi phi tuyén, dan déo, dan nhdét, déo, déo nhét, chay déo,
vat liéu siéu dan hoi, siéu déo, cac chdy 1ong va chat khi ...

Nam 2000, NXB Khoa hoc va Ky thuat da xuét ban cuén Huéng dan
ANSYS phién ban 5.0. Sich ra doi da dap ting mot phan nhu cau khai thac
stt dung phdn mém ANSYS dé giai céc bai todn co & cdc trudong Pai hoc &
Ha Noi va Thanh phd H6 Chi Minh. Nhi¢u ban doc da gui thu yéu cau tac
gia viét tiép cdc tai liéu hudng ddn ANSYS dung trong WINDOWS. Dé dip

ting yéu cdu clia viéc tng dung cic phdn mém cong nghiép dé tinh toan céc



bai todn co, tdc gia bién soan va xudt ban cuén sich véi nhiéu tap khac
nhau. Tru6c mat xin ra mat ban doc céc 3 tap, tuong Gng vdi cac phan sau:

Phan I. Huéng dan sir dung cac 1énh. Phan 1 ¢6 muc tiéu dé cdc ban
doc lam quen v6i cac 1énh va giao dién cua ANSYS, céc tién ich va céc
cong cu. Dé nim duogc cdc lénh d6, tai lieu gidi thiéu cach sir dung cac lénh
dé giai bai todn két ciu va céc bai giai cu thé vé thanh va dam.

Phan II. Hudéng dan giai cac bai toan ky thuat va co hoc. Muc tiéu
gitip ban doc hiéu duoc cdch st dung Menu, phuong phdp giai mot s6 bai
todn dién hinh trong tinh to4n c4c bai todn co va trong tinh toan thiét k& co
khi.

Phan III. Huéng dan sir dung ANSYS Mechanical. Muc tiéu gitip céc
ban doc nim dugc cich st dung modun ding chung trong co khi ding dé
giai cac bai toan truong tng sudt va bién dang co nhiét, dao dong. Cac
phan khac s€ duoc bién soan va xuat ban trong thoi gian tié€p theo.

Cac tac gia c¢6 hy vong cung cap cho cac k¥ su thiét k€ ché tao co khi,
céc nha nghién ciu tinh todn co hoc vat ran va co hoc thuy khi, cdc nghién
cttu sinh, hoc sinh cao hoc va dai hoc chuyén nganh co néi chung va co khi
ch€ tao, mot tai liéu di vao mot cong nghé tinh toan thiét k€ méi va khai

thac ¢6 hiéu qua mot phadn mém cong nghiép.

Tac gia rat mong su dong gép ¥y kién cua tat ca cac ban doc trong toan
qudc. Thu gui theo dia chi: Dinh B4 Tru, Khoa Co khi, Hoc vién K¥ thuat
Quan su, 100 duong Hoang Quoc Viét, Ha Noi hoac gui thu dién tir theo dia
chi: dinh_ba_tru@yahoo.com.

Cac tac gia



Chuong 1
GIGI THIEU CHUNG PHAN MEM ANSYS

1.1 GIOI THIEU CHUNG

ANSYS la mot trong nhiéu chuong trinh phadn mém cong nghiép, su
dung phuong phdp Phan tir hitu han - PTHH (FEM) dé phan tich céac bai
todn vat 1y - co hoc, chuyén cac phuong trinh vi phan, phuong trinh dao ham
riéng tlr dang giai tich vé dang s, véi viéc st dung phuong phép roi rac héa
va gan ding dé giai.

Nho ting dung phuong phap phan tir hitu han, cdc bai todn k¥ thuat vé
co, nhiét, thuy khi, dién tir, sau khi mo hinh hoa va xay dung mo hinh toan
hoc, cho phép giai chiing v6i cac diéu kién bién cu thé véi s6 bac tu do 16n.

Trong bai todn két cdu (Structural), phdn mém ANSYS dung dé gii
cac bai toan truong tng sudt - bién dang, truong nhiét cho cac két cau. Giai
céc bai toan dang tinh, dao dong, cong hudng, bai todn 6n dinh, bai todn va
dap, bai toan ti€p xuc. Cac bai toan dugc giai cho cdc dang phan tlr két ciu
thanh, dam, 2D va 3D, giai cdc bai todn vdéi cdc vat liéu dan hoi, dan hoi phi
tuyén, dan déo ly tudng, déo nhét, dan nhét.. Trude hét, can chon duoc kiéu
phan tr, phut hop véi bai todn can giai. ANSYS cung cép trén 200 kiéu phén
tr khdc nhau. Méi ki€u phan tir, tuong tng v6i mot dang bai toan. Khi chon
mot phan tir, bo loc s€ chon cdc modun tinh todan phu hgp, va dua ra cac yéu
cau vé viéc nhap cédc tham s6 tuong tng dé giai. Pong thoi viec chon phéin
tr, ANSYS yéu cau chon dang bai toan riéng cho tiing phan tr. Viéc tinh
todn con phu thudc vao vat liéu. Mdi bai todn can dua mo hinh vat liéu, can
xac lap rod 1a vat lieu dan hoi hay déo, 1a vat liéu tuyén tinh hay phi tuyén,
vGi moi vat liéu, cAn nhap da cdc thong s6 vat 1y cta vat lieu. ANSYS la
phan mém giai cdc bai todn bang phuong phdp so, ching giai trén mo hinh

hinh hoc thuc. Vi vay, can dua vao mo tinh hinh hoc ding. ANSYS cho



phép xay dung cdc mo hinh hinh hoc 2D va 3D, véi cdc kich thuéce thuc,
hinh dang duoc gian don hod hoac mo hinh nhu vat that. ANSYS c¢6 kha
nang mo phong theo mo hinh hinh hoc véi céc diém, dudng, dién tich, va
mo hinh phan tir hitu han vé6i cac nit va phan tir. Hai dang mo hinh dugc
trao ddi va thong nhat v6i nhau dé€ tinh todn. ANSYS la phan mém giai bai
todn bang phuong phédp phan ti hitu han (PTHH), nén sau khi dung mo hinh
hinh hoc, ANSYS cho phép chia lugi phan tir do ngudi st dung chon hoac tu
dong chia ludi. S6 lugng nit va phan tir quyét dinh dé€n do chinh xac cua bai
toan, nén can chia lugi cang nho cang t6t. Nhung viéc chia nho phan tir phu
thudc nang luc tiing phan mém. Néu st dung phién ban cong nghiép, s6 niit
va phan tlr c6 thé dén con s6 hang tram ngan, phién ban Pai hoc, dén chuc
ngan, phién ban sinh vién dén hang ngan.

Dé giai mot bai toan bing phan mém ANSYS, can dua vao cic diéu
kién ban dau va diéu kién bién cho mo hinh hinh hoc. Cic rang budc va cic
ngoai luc hodc noi luc (luc, chuyén vi, nhiét do, mat do) dugc dua vao tai
tlng nut, tng phan tir trong moé hinh hinh hoc.

Sau khi xdc lap céac diéu kién bai todn, dé giai chiing, ANSYS cho
phép chon cédc dang bai todn. Khi giai cac bai toan phi tuyén, van dé dit ra
1 su hoi tu cha bai toan. ANSYS cho phép xac lap cdc buéc lap dé gii bai
todn 1ap véi do chinh xdc cao. Dé theo ddi budc tinh, ANSYS cho biéu do6
quan hé cac budc lap va do hoi tu. Cac két qua tinh toan dugc ghi luu
vao cac File dit liéu. Viéc xuit cac dir liéu duogc tinh toan va luu trir, ANSYS
c6 hé hau xir Iy rat manh, cho phép xuét dit liéu dudi dang d6 thi, anh do, dé
c6 thé quan sdt trudng tng suét va bién dang, dong thoi ciing cho phép xuat

két qua dudi dang bang so.



Viéc ANSYS c6 hé hau xir Iy manh, da dem lai mot thé manh, dé céc
phan mém khéc phai xtt dung ANSY'S 1a mot phan mém lién két xtt 1y phan
tich truong tng sudt - bién dang va cac thong s6 vat 1y khac.

Tai liéu nay trinh bay bé sung cic k§ thuat méi cia ANSYS 10~11,
nén Ban doc can tham khao cudn sach “Hudéng dan ANSYS” NXB KHKT,
2000.

1.2 Cac Dac diém clia phadn mém ANSYS

Yéu cau doéi véi phan ciing may tinh ca nhan

Phan mém ANSYS, phién ban ANSYS 10~11 chay trén mdy PC trong
moi truong Windows XP hodac Windows NT .

Cau hinh may t6i thiéu cho phién ban ANSYS 10~11 1a:

- Pentium Pro, Pentium 3~4.

- Bo nh6 (RAM): 128 MB tr¢ 1én.

- 6 cting: du t6i thiéu 12 500MB.

- Chuot: 100% tuong thich véi cac phién ban ctua cdc hé di€u hanh da

- D6 hoa: Cic hé diéu hanh Windows XP, Windows 2000, va
Windows NT déu ho trg cho card d6 hoa, c6 kha nang ho trg do phan giai
ctia man hinh 1a 1024x768 High Color (16-bit mau), va hd tr¢g cho man hinh
17 inch (hoac hon) cung véi card do hoa tuong ung.

1.3 CAC PAC DIEM KHAC

Cac thufc tinh trinh dién cia ANSYS - ANSYS Features
Demonstrated.

Danh muc cic thudc tinh déng lwu ¥ dugc trinh dién trong phan mo ta
bai todn va loi giai.

Chon ché d9 phan tich - Analysis Options



Chon ché d6 phén tich dién hinh 12 phuong phdp giai, do cling phan
tr (stress stiffening), chon phwong phdp lip trong bai toan phi tuyén
Newton-Raphson .

Kiéu phan tich - Analysis Types

Cic kiéu phan tich dugc ding trong ANSYS: phén tich Tinh (static),
phan tich dao dong riéng (modal), dao dong diéu hoa (harmonic), phan tich
bai todn qua do (transient), phan tich phé (spectrum), phan tich 6n dinh
(eigenvalue buckling), va cau tric con (substructuring) v&i bai todn tuyén
ténh va phi tuyén.

Pham vi sir dung cic san pham ANSYS

Phan mém ANSYS c¢6 cdc md dun san pham riéng biét sau:

ANSYS/Multiphysics,
ANSY S/Mechanical,
ANSY S/Professional,
ANSY S/Structural,
ANSYS/LS-DYNA,
ANSYS/LinearPlus,
ANSYS/Thermal,
ANSYS/Emag,
ANSYS/FLOTRAN,
ANSY S/PrepPost.
ANSYS CFX,

ANSYS PTD,

ANSYS TASPCB,
ANSYS ICEM CFD,
ANSYS AI*Environment,



ANSYS DesignXplorer,

ANSYS DesignModeler,

ANSYS DesignXplorer VT,

ANSY S BladeModeler,

ANSYS TurboGrid, ANSYS AUTODYN

St dung tr¢ gitp Help
Cic thong tin trong phan tro gitp cia ANSYS dugc viét theo cdc tiéu
dé, dé tra ctru va sur dung.
Toan tir logic Boolean
Toén tir Boolean Operations (dua trén co s& dai s Boolean) cung
cap cong cu dé c6 thé ghép céc dir lidu khi ding cdc toan tir logic nhu:
cong, tru, chen.... Toan tir Boolean c6 gid tri khi dgng m6 hinh vat ran Thé
tich, Di¢n tich, dudong ( volume, area, and line).
Truc tiép tao phan tir
Dinh nghia phan tir bang coch truc tiép dinh nghia nyt.
Pham vi 'ng dung khoa hgc Discipline
Cd 5 linh vuc khoa hoc cd thé giai bang phan mém ANSYS:
Két ciu-Co hoc (Structural),
Nhiét (Thermal),
bién (Electric),
Tw (Magnetic),
Thuy khé (Fluid).



Nhung ANSYS con cho phép giai cac bai toan tuong tic da trudng
vat 1y, do céc truong Vat ly thuong tic dung cdp doi, nhu nhi¢t d§ va
chuyén vi trong phén tich ing suét -nhiét.

Chon phin tir - Element Options

Nhiéu kiéu phan tir c¢6 chon phan tir dugc x4c dinh vat thé nhu vay 1a
cdc phan ttr voi cdc hanh vi va chirc ning, phan tir cho két qua duoc chon in
ra.

Kiéu phén tir dwoc dung - Element Types Used
Can chi 15 phan tir dugc ding trong bai toan. Khoang 200 kiéu phan
tir trong ANSYS. Ta c6 thé chon mot kiéu phan tir véi céc dic tinh, trong
d6, xdc 1ap sd bac tw do DOF (nhu chuyén vi, nhiét do...) cho cdc hinh dic
trung nhu dudng, hinh tir gidc, hinh khdi hop, céc hinh nam trong khong
gian 2-D hoic 3D, twong tng véi hé thong toa do.
Céac phan tir bic cao - Higher Order Elements

Phéan tir vi cdc ndt bac cao c6 ham dang tr gidc va cdc gia tri bac tu
do.

D6 1a cdc phan tir gan ding, dung trong cic bai todn voi giao dién
theo budc. Thoi gian duoc ldy thoi gian cua hé thong mdy tinh..

Tén bai toan - JobName

Tén File dugc dat riéng cho tirng bai, nhung c6 gid tri trong cic phan
tich ANSYS. Phan kiéu Jobname.ext, trong d6 ext la kiéu File do
ANSYS dinh tuy tinh chét cua dit liéu duoc ghi. Tén File dugc dat tuy yéu
cau ngudi dung. Néu khong dit tén riéng, ANSYS mic dinh tén 1a FILE.*.

Mirc do kho - Level of Difficulty
C6 3 mirc d: dé&, trung binh va khé. Céc bai todn khé c6 thé chuyén

thanh d&, khi st dyng bai todn tinh theo buéc. Tinh chat dién hinh



ciia advanced ANSYS c6 dang nhu cdc bai todn phi tuyén, macro hodc
advanced postprocessing.
Tham chiéu - Preferences
Hop thoai "Preferences" cho phép chon cic linh vyc ky thuat theo
yéu cau voi viée loc chon thuc don: Két cau, nhiét, dién tir, thuy khi. Mic
dinh, thuc don chon dua ra tt ca céc linh vuc, céc linh vuc khong st dung
duoc 4n mo. Viée chon dugce tién hanh béng ddnh ddu. Thi du, chon muc
két cAu, thi cdc muc khdc duoc an.
Tién xir 1y - Preprocessing
La pha phan tich nhap md hinh hinh hoc, vat liéu, kiéu phan tir...
Hau xir ly - Postprocessing
ANSYS phan tich theo pha, & d6 ta c6 thé xem lai céc két qua phan
tich nho cdc hinh anh mau va cac bang ) liéu. Hau xur ly chung (POSTI)
dugc dung phan tich két qua tai mot budc nho trén toan b mé hinh vat thé.
Hau xir 1y theo thoi gian (POST26) duoc diing nghién ctru cdc két qua tai
céc diém dic biét trong mo hinh trén toan bo thoi gian cac budc.
Giai - Solution
La pha phan tich cia ANSYS, trong d6 xdc dinh kiéu phan tich va
chon, dit tai va chon tai, khoi dong giai phan ttr hiru han.Mic dinh 12 phan
tich tinh.
M0o6 hinh hinh hgc
Truée hét dinh nghia hinh diang hinh hoc cho ANSYS, nhu dinh
nghia mot hinh chir nhat, c6 thé dinh nghia theo dién tich, theo 4 canh, theo
4 diem.

Hing s6 thue - Real Constants



Cung cap bo sung cdc tham sé dic trung mat cat hinh hoc cho kiéu
phan tir, nhitng thong tin khong thé nhap duoc vao cac nit. Nhu, phan tir vo
shell 1a chiéu day vo mong, phan tir dim 1a dién tich mit cit, md men quén
tinh mit cat. Cdc tinh chat nay dugc nhap tuy theo kiéu phan tir yéu cau.

Thugc tinh vit liéu -Material Properties

Thudc tinh vat 1y cua vat li¢u nhu médun dan hoi, mat do, ludn doc
1ap voi tham sb hinh hoc. Nén, ching khong gan véi kiéu phan tir. Thudc
tinh vat liéu quy dinh dé giai ma tran phan tir, nén dé dé dang ching duoc
gin cho timg kiéu phan tir. Tuy thudc tng dung, thudc tinh vat liéu c6 thé 1a
tuyén tinh, phi tuyén, hodc dang hudng. Ciing nhu kiéu phan tir va hang sb
dic trung hinh déng, can phai dit thudc tinh vat liéu nhiéu lan, tuy theo vat
lidu.

Mat lam viéc - Working Plane (WP)

La mdt mat tudng tugng voi géc toa d9, dung dé xéc 1ap cac tham $6
hinh hoc cuc bg. Trong hé toa do 2-D (H¢ dé céc hay toa do cuc), mat lam
viéc dugc bam theo tung tham sb toa do. Dung dé dinh vi mot dbi tuong
ctia md hinh. Gdc toa d6 cta mat 1am viéc chuin nam tring géc toa do toan
cuc, géc toa d cua cac mat lam viéc tu chon. Gilra géc toa do trén mat lam
viéc chuan (toan thé) c6 quan h¢ voi géc toa do cuc bd nam trén hé mit 1am

viéc cuc bo.

1.4 CAC PHAN TU:
Cac kiéu phan tir

STRUCTURE: Phan tir cau tric
SPAR: Phan tlr thanh
BEAM: Phan tir dam



PIPE Phan to Ong

2D SOLIDS: Phan tir khoi dac 2D
3D SOLID: Phan to khoi dac 3D
SHELL : Phan tir tdm vo
SPECLTY: Phan tir dac biét
CONTACT: Phan tlr ti€p xuc
SPAR Phan tlr thanh
2D-SPAR :Phan t&r Thanh 2D : LINK1
3D-SPAR :Phan tir Thanh 3D : LINKS
BILINEAR : Phan t Thanh phi tuyén LINK10
BEAM : Phan to dam

2D-ELAST : PT Dam dan hoi 2D d6i xing BEAM3

3D- ELAST : PT Dam dan hoi 3D, 2~3 nit BEAM4

2D- TAPER : PT Dam thon 2 niit dan héi 2D BEAMS54

3D-TAPER : PT Dam thon 2 niit khong d6i xing,3D BEAM44

2D-PLAST : PT Dam déo 2D2 nait BEAM?23

THIN WALL : PT thanh méng 3 nit dam déo BEAM24
PIPE :Phan tlr 6ng

STRAIGHT : PT 6ng thang 3D 2 niit dan héi PIP16

TEE : PT 6ng Té 3D, 4 nit dan h6éi  PIP17

ELBOW  :PT 6ng cong 3 D 3 niit dan hoi PIP18

PLASTSTR : PT 6ng thang déo3D, 2 nit  PIP20

PLASTELBOW: PT 6ng cong déo 3D 3 niit PIP60

IMMORSED : PT 6ng mém hodc cdp PIP59
2D-SOLID :Phan tir khéi dac 2D

2D-ELAST : Phan tir khoi dic 2D dan hoi

8NodQuad : Phan tir 2D, 8 nut két cau ti dien PLANES2



4NodQuad :Phan ti 2D, 4 nut két cau, t& dién PLANE42
Triangle : Phan tr 2D, 6 nut, két cdu tam giac PLANE2
HYPER Siéu dan hoi
8 NodMixd :Phan tr 2D, 8niit, siéu dan hoi HYPER74
4NodMixd :Phan tr 2D, 4 nut, siéu dan hoi HYPER6
8NodQuad :Phan tir 2 D, 8 niit tit dién, siéu dan hoi
HYPER&4
VISCO Nhét
8NodQuad Phan tir 2D, 8 nuit t¢ dién, nhét ~ VISCO88
8NodPlas Phan tir 2D, 8 nut, tit dién déo nhét  VISCO108
4NodPlas Phan tir 2D, 4 niit , tit dién déo nhét  VISCO106
HARMONIC Phan tor 2D Diéu hoa
8NodQuad Phan ti 8 nit, d6i xting, diéu hoa ti dién PLANES3
4NodQuad  Phan tlr 4 nat, Ciu tric doi xing truc PLANE25

3D-SOLID Phan tr vat dac 3D
GENERAL Phan ta 3D
20NodBri: PT Khai 3D, 20 nit, hop,céu tric SOLID95
Brick: PT Khoi 3D, 8 nut, hop, cau tric SOLID45
Tetrahod: PT Khai 3D, 10 nat, chép, céu tric SOLID92
RotBrick: PT Khéi 3D ,8 niit, hop c6 DOF quay SOLID92
RotTetra: PT Khoi 4 nit, chép quay SOLID72
HYPER : Siéu dan hoi
Mixbri : PT 3D, 8 nit khai hop, siéu dan ho6i HYPERS58
Brick : PT 3D, 8 nuit, khoi hop, siéudéo  HYPERS6
VISCO : nhét
PlasBrck: PT khoi hop dac siéu déo VISCO107

ANISOTRP: Khoi khong dong nhat



AnisoBri: PT Khai khong dong nhat 3D, 8 niit, hop SOLID64
ReinBri : PT Khoi hop, bé ton duge gia co

SOLID65
LayerBri: PT Khoi 3D, 8 nit, hop, cdu tric 16p SOLID46
SHELL :Phan tir dang tdm- vo
8NodQuad:  PT tadm dién- tir, 8 niit, dan hoi SHELIL93
4NodQuad:  PT tdm dién-tlr, 4 nit, déo SHELLG63
PlastQua: PT tdm dién- tlr, 4 nit, déo SHELLA43
MemBrame: PT mang, dién tu, 4 nut SHELL41

ShearPnl:PT tdm, dién tlr, 4 nit, Panel, uon/xoian SHELL28
SPECTLY: Phan tir hon hop

PINJIONT:  Phan ti 3D, 5 niit, lién két khop COMBIN7

ACTUATOR: Phan t&r kich dong LINK11

FLUIDCPL:  PT cap doi, 2 nit, dong chay dong  FUID38

MATRIX: PT 2 nit, ciing hdp, can, ma train MATRIX27

MASS: PT 1 nit, Khoi lugng, cau tric MASS21
CONTACT: Phan tir ti€p xuc

2DPtSurf : PT ti€p xtic diém-mit 2D CONTAC48

3DPtSuf : PT tiép xiic diém-mat 3D CONTAC49

2DPntPnt : PT tiép xtic diém-diém 2D, ma sat CONTACI12

3DPntPnt : T tiép xticdiém-diém 3D ~ CONTAC52

RigidSur :PT ti€p xic mat ciing CONTAC26
THERMAL Phan tr nhiét

LINK Phan tir nhiét v6i truyén nhiét gitra 2 diém

2DCnDuct PT thanh Dan nhiét 2D LINK32

3DCnDuct PT thanh Dan nhiét 3D LINK33

CONVert PT 2 nut Doi luu LINK34



Radiate PT Bic xa nhiét LINK31
2D SOLID  Phan tir nhiét dac 2D

8Nod Quad  PT 2D, 8 nut, T giac PLANE77
4 Nod Quad PT 2D, 4 nut, T giac PLANESS
Triangle PT 2D, 6 nit, Tam gidc PLANET78

NodHarm PT 8 nut, d6i xiing truc diéu hoa PLANE78
4NodHarm PT 4 niit, d6i xiing truc diéu hoa PLANE75
3DSOLID  Phan tit dic 3 D

20NodBri PT 3D, 20 niit, hop dac SOLID90

Brick PT 3D, 8 nut, hop dac SOLID70

Tetrahed PT 3D, 10 niit hop dac khai chép SOLIDS87
FLUID Phan tr chat 1ong

2D QuadPT 2D, 4 niit, ti dién dong chay FLUID79

3D Brick PT 3D, 8 nut khéi hop FLUID80

HARMONIC PT 4 niit d6i xing, di€éu hoa,dong chay FLUIDS81
2D FLOW PT 2D, dang tham s6, khéi dic,Nhiét-Long FLUID15
PIPE Flow PT 3D, 4 niit, truyén nhiét - truyén khoi FLUID66

2D Acoust PT 2D, 4 nit, dong chay, dudi am FLUID29
3D Acoust PT 3D, 8 nit, dong chay, dudi am FLUID30
MAGNETIC Phan tir tir
3D SOLID PT 3D cap doi Dién - Tur SOLID96
8NodQuad PT 2D, 8 nut, cap doi Dién-Tu PLANES53
2DBound PT 2D, bién vo han INFINO9
3DBound PT 3D, bién vo han INFIN47
SurSourc PT nguon bé mat SOURC36
Other PT phan tich ti, tai cic diém khac nhau

MULTIFLD Phan t&r da truong



3D-LINK PT 3D, 2 nit cap doi, Dién-Nhiét, 1 chicu LINK68

MultQuad PT 2D dac, cap doi, Nhiét-Dién PLANI3
ThEIQuad PT 2D, 4 nut, dic,cap doi Nhiét-Dién PLANG67
MultBrck PT 3D, 8 nut, dac, cap doi SOLID5

ThEIBrck PT 3D, 8 niit, dac, cap doi Nhiét-Dién ~ SOLID69
Tetrahed PT 10 niit, ch6p, Tu-Nhiét-Cau tric-bién  SOLID98
GENERAL M6 hinh phén tir t6 hop

SprgDmp PT 2 niit, 16 xo0, can doc/xoan COMBIN 14
Combinat PT 3D, 2 niit, t6 hop L0 xo0-Khéi lugng-Can-GAP
COMBIN40
ForcDefl PT 2 niit, phi tuyén, Luc tap trung-Uo6n-Lo xo
COMBIN39
Control PT diéu khién COMBIN37
2DSurf PT 2D hiéu tng bé mat SURF19
3DSurf PT 3D hiéu tng bé mat SURF22

Substruc PT c4u triic con va siéu phan tu MATRIXS50
Danh muc phan tir theo van Element Name - Description

BEAMS3 - 2-D Elastic Beam
BEAM4 - 3-D Elastic Beam
BEAM?23 - 2-D Plastic Beam
BEAM?24 - 3-D Thin-walled Beam
BEAM44 - 3-D Elastic Tapered Unsymmetric Beam
BEAMS54 - 2-D Elastic Tapered Unsymmetric Beam
BEAMI161 - Explicit 3-D Beam
BEAMI188 - 3-D Finite Strain Beam



Danh muc phan tir theo van Element Name - Description
BEAMI189 - 3-D Finite Strain Beam
CIRCUY4 - Piezoelectric Circuit
CIRCU124 - General Circuit
CIRCU125 - Common or Zener Diode
COMBINT7 - Revolute Joint
COMBIN14 - Spring-Damper
COMBIN37 - Control
COMBIN39 - Nonlinear Spring
COMBIN40 - Combination
COMBI 165 - Explicit Spring-Damper
CONTACI12 - 2-D Point-to-Point Contact
CONTAC26 - 2-D Point-to-Ground Contact
CONTACAS - 2-D Point-to-Surface Contact
CONTACH49 - 3-D Point-to-Surface Contact
CONTACS? - 3-D Point-to-Point Contact
CONTA171 - 2-D 2-Node Surface-to-Surface Contact
CONTA172 - 2-D 3-Node Surface-to-Surface Contact
CONTA173 - 3-D 4-Node Surface-to-Surface Contact
CONTA174 - 3-D 8-Node Surface-to-Surface Contact
CONTA178 - 3-D Node-to-Node Contact
FLUID29 - 2-D Acoustic Fluid



Danh muc phan tir theo van Element Name - Description
FLUID30 - 3-D Acoustic Fluid
FLUID38 - Dynamic Fluid Coupling
FLUID79 - 2-D Contained Fluid
FLUID&O - 3-D Contained Fluid
FLUIDS81 - Axisymmetric-Harmonic Contained Fluid
FLUID116 - Thermal-Fluid Pipe
FLUID129 - 2-D Infinite Acoustic
FLUID130 - 3-D Infinite Acoustic
FLUID141 - 2-D Fluid-Thermal
FLUID142 - 3-D Fluid-Thermal
HF118 - 2-D High-Frequency Quadrilateral Solid
HF119 - 3-D Tetrahedral High-Frequency Solid
HF120 - 3-D Brick/Wedge High-Frequency Solid
HYPERS56 - 2-D 4-Node Mixed U-P Hyperelastic Solid
HYPERSS - 3-D 8-Node Mixed U-P Hyperelastic Solid
HYPER74 - 2-D 8-Node Mixed U-P Hyperelastic Solid
HYPERS84 - 2-D Hyperelastic Solid
HYPERS6 - 3-D Hyperelastic Solid

HYPER158 - 3-D 10-Node Tetrahedral Mixed U-P
Hyperelastic Solid

INFIN9 - 2-D Infinite Boundary



Danh muc phan tir theo van Element Name - Description
INFIN47 - 3-D Infinite Boundary
INFIN110 - 2-D Infinite Solid
INFIN111 - 3-D Infinite Solid
INTER115 - 3-D Magnetic Interface
INTER192 - 2-D 4-Node Linear Interface
INTER193 - 2-D 6-Node Linear Interface
INTER 194 - 3-D 16-Node Quadratic Interface
INTER195 - 3-D 8-Node Linear Interface
LINK1 - 2-D Spar (or Truss)
LINKS - 3-D Spar (or Truss)
LINK10 - Tension-only or Compression-only Spar
LINKI11 - Linear Actuator
LINK31 - Radiation Link
LINK32 - 2-D Conduction Bar
LINK33 - 3-D Conduction Bar
LINK34 - Convection Link
LINK68 - Thermal-Electric Line
LINK 160 - Explicit 3-D Spar (or Truss)
LINK 167 - Explicit Tension-Only Spar
LINK180 - 3-D Finite Strain Spar (or Truss)
MASS21 - Structural Mass



Danh muc phan tir theo van Element Name - Description
MASST71 - Thermal Mass
MASS166 - Explicit 3-D Structural Mass
MATRIX?27 - Stiffness, Damping, or Mass Matrix
MATRIXS0 - Superelement (or Substructure)
MESH?200 - Meshing Facet
PIPE16 - Elastic Straight Pipe
PIPE17 - Elastic Pipe Tee
PIPE18 - Elastic Curved Pipe (Elbow)
PIPE20 - Plastic Straight Pipe
PIPES9 - Immersed Pipe or Cable
PIPEGO - Plastic Curved Pipe (Elbow)
PLANE? - 2-D 6-Node Triangular Structural Solid
PLANE]13 - 2-D Coupled-Field Solid
PLANE?S - Axisymmetric-Harmonic 4-Node Structural Solid
PLANES3S5 - 2-D 6-Node Triangular Thermal Solid
PLANEA42 - 2-D Structural Solid
PLANES3 - 2-D 8-Node Magnetic Solid
PLANESS - 2-D Thermal Solid
PLANEG7 - 2-D Thermal-Electric Solid
PLANE7S - Axisymmetric-Harmonic 4-Node Thermal Solid
PLANET77 - 2-D 8-Node Thermal Solid



Danh muc phan tir theo van Element Name - Description
PLANE78 - Axisymmetric-Harmonic 8-Node Thermal Solid
PLANES?2 - 2-D 8-Node Structural Solid
PLANES83 - Axisymmetric-Harmonic 8-Node Structural Solid
PLANEI121 - 2-D 8-Node Electrostatic Solid
PLANE145 - 2-D Quadrilateral Structural Solid p-Element
PLANE146 - 2-D Triangular Structural Solid p-Element
PLANE162 - Explicit 2-D Structural Solid
PLANEI182 - 2-D 4-Node Structural Solid
PLANEI183 - 2-D 8-Node Structural Solid
PRETS179 - 2-D/3-D Pre-tension
SHEILL28 - Shear/Twist Panel
SHELL41 - Membrane Shell
SHELLA43 - 4-Node Plastic Large Strain Shell
SHELLS1 - Axisymmetric Structural Shell
SHELLS7 - Thermal Shell
SHELLG61 - Axisymmetric-Harmonic Structural Shell
SHELL63 - Elastic Shell
SHELIL91 - Nonlinear Layered Structural Shell
SHELL93 - 8-Node Structural Shell
SHELL99 - Linear Layered Structural Shell
SHELL.143 - 4-Node Plastic Small Strain Shell



Danh muc phan tir theo van Element Name - Description
SHELL 150 - 8-Node Structural Shell p-Element
SHELL 157 - Thermal-Electric Shell
SHELL 163 - Explicit Thin Structural Shell
SHELL 181 - Finite Strain Shell
SOLIDS - 3-D Coupled-Field Solid
SOLIDA45 - 3-D Structural Solid
SOLID46 - 3-D 8-Node Layered Structural Solid
SOLID62 - 3-D Magneto-Structural Solid
SOLID64 - 3-D Anisotropic Structural Solid
SOLID6S5 - 3-D Reinforced Concrete Solid
SOLID69 - 3-D Thermal-Electric Solid
SOLID70 - 3-D Thermal Solid
SOLIDS87 - 3-D 10-Node Tetrahedral Thermal Solid
SOLID90 - 3-D 20-Node Thermal Solid
SOLID92 - 3-D 10-Node Tetrahedral Structural Solid
SOLID9S - 3-D 20-Node Structural Solid
SOLIDY96 - 3-D Magnetic Scalar Solid
SOLID97 - 3-D Magnetic Solid
SOLID98 - Tetrahedral Coupled-Field Solid
SOLID117 - 3-D 20-Node Magnetic Solid
SOLID122 - 3-D 20-Node Electrostatic Solid



Danh muc phan tir theo van Element Name - Description
SOLID123 - 3-D 10-Node Tetrahedral Electrostatic Solid
SOLID127 - 3-D Tetrahedral Electrostatic Solid p-Element
SOLID128 - 3-D Brick Electrostatic Solid p-Element
SOLID147 - 3-D Brick Structural Solid p-Element
SOLID148 - 3-D Tetrahedral Structural Solid p-Element
SOLID164 - Explicit 3-D Structural Solid
SOLID185 - 3-D 8-Node Structural Solid
SOLID186 - 3-D 20-Node Structural Solid
SOLID187 - 3-D 10-Node Tetrahedral Structural Solid
SOLID191 - 3-D 20-Node Layered Structural Solid
SOURC36 - Current Source
SURF151 - 2-D Thermal Surface Effect
SURF152 - 3-D Thermal Surface Effect
SURF153 - 2-D Structural Surface Effect
SURF154 - 3-D Structural Surface Effect
TARGEI169 - 2-D Target Segment
TARGE170 - 3-D Target Segment
TRANS109 - 2-D Electro-Mechanical Solid
TRANSI126 - Electro-structural Transducer
VISCOS88 - 2-D 8-Node Viscoelastic Solid
VISCO89 - 3-D 20-Node Viscoelastic Solid



Danh muc phan tir theo van Element Name - Description

VISCO106 - 2-D 4-Node Large Strain Solid

VISCO107 - 3-D 8-Node Large Strain Solid

VISCO108 - 2-D 8-Node Large Strain Solid

1.5 CAC THAM SO TRONG ANSYS

Nhan Label Thir nguyén Units

EX

Luc/ Dién tich
EY

Force/Area
EZ
PRXY Khong

None

y nghia Description

Modun dan hoi theo huéng x
cua phan tu
Elastic modulus, element x

direction

Modun dan hoi theo hudng y
cua phan tu
Elastic modulus, element y

direction

Modun dan hoi theo huéng z
clia phan tu
Elastic modulus, element z

direction
Hé s6 Poisson 16n trén mat x-

y
Major Poisson's ratio, x-y

plane



Nhan Label

PRYZ

PRXZ

NUXY

NUYZ

NUXZ

GXY

GYZ

Thit nguyén Units

Luc/ dién tich

Force/Area

y nghia Description

Hé s6 Poisson 16n trén mat y-
z
Major Poisson's ratio, y-z

plane

H¢ s6 Poisson 16n trén mat z-
X

Major Poisson's ratio, x-z
plane

Hé s6 Poisson nho trén mat
X-y

Minor Poisson's ratio, X-y

plane

H¢ s6 Poisson nho trén mat
y-Z

Minor Poisson's ratio, y-z

plane

Hé s6 Poisson nho trén mat
X-Z
Minor Poisson's ratio, x-z

plane

Modun trugt, trén mét x-y

Shear modulus, x-y plane

Modun truot, trén mat y-z

Shear modulus, y-z plane



Nhan Label

GXZ

ALPX

ALPY

ALPZ

REFT

MU

Thit nguyén Units

Bién dang/ Nhiét do
Strain/Temp

Nhiét do
Temp

y nghia Description

Modun truot, trén mat x-z

Shear modulus, x-z plane

H¢ s6 dan nd nhiét theo
huéng x clia phan tu
Coefficient of thermal
expansion, element X
direction

H¢ s6 dan nd nhiét theo
huéng y clia phan tu
Coefficient of thermal
expansion, element y
direction

H¢ s6 dan nd nhiét theo
huéng z clia phan tu
Coefficient of thermal
expansion, element z
direction

Nhiét do tham chi€u lam goc
Reference temperature (as a

property) [TREF]

Hé s6 ma sat - Coefficient of
friction (or, for FLUID29 and
FLUID30 elements,

boundary admittance)



Nhan Label Thi nguyén Units

DAMP Thoi gian Time
Khoi lugng/ thé tich
DENS
Mass/Vol
KXX

Nhiét* Chi¢u dai
KYY Heat*Length/

(Time*Area*Temp)

|\ 4

C Heat/Mass*Temp

y nghia Description

Ma tram ham
K matrix multiplier for

damping [BETAD]

Mat do khoi Mass density

H¢ s6 dan nhiét theo hudng x
phan tir
Thermal conductivity,

element x direction

H¢ s6 dan nhiét theo hudng y
phan tir

Thermal conductivity,
element y direction

H¢ s6 dan nhiét theo huéng z
phan tir

Thermal conductivity,

element z direction

Nhiét dung Specific heat

ENTH Nhiét/ thé tich Heat/Vol Enthalpy( DENS*C d(Temp))

Nhiét/ (T.gian*D.tich*Nhiét
HF do)
Heat / (Time*Area*Temp)

EMIS Khung None

Hé s6 doi luu
Convection (or film)

coefficient

Hé so tham thau Emissivity



Nhan Label

QRAT

VISC

SONC

MURX

MURY

MURZ

MGXX

Thit nguyén Units

Nhiét/ t.gian
Heat/Time

Force*Time/ Length?

Chiéu dai/ T.gian
Length/Time

Khung

None

Téi/ (Chidu dai* Thoi gian) ©
Charge/ (Length*Time)

y nghia Description

Toc do sinh nhiét

Heat generation rate ( Chi
dung cho phan tt MASS71 )
Do nhdét Viscosity

Toc do am Sonic velocity
(FLUID29, FLUID30,
FLUID129, and FLUID130)

Do tir thdm theo huéng x
Magnetic relative
permeability, element x

direction

Do tir thdm theo huéng y
Magnetic relative
permeability, element y

direction

Do tir tham theo huéng z
Magnetic relative
permeability, element z

direction

Stre tir khang theo phuong x
han tir

Magnetic coercive force,

element x direction



Nhan Label

MGYY

MGZZ

RSVX

RSVY

RSVZ

PERX

PERY

Thit nguyén Units

bién tré* Dién tGch/Chiéu dai

Resistance*Area/Length

Tai %/(Luc* Chiéu dai®)
Charge?/ (Force*Length?)

y nghia Description

Ste tir khang theo phuong y
phan tir

Magnetic coercive force,
element y direction

Suc tu khang theo phuong z
phan tir

Magnetic coercive force,

element z direction

Dién trd suat theo phuong x
Electrical resistivity,

element x direction

Dién trd suat theo phuong y
Electrical resistivity, element

y direction

Dién tré suat theo phuong z
Electrical resistivity, element
z direction

Hé s6 dién mai theo phuong
X

Electric relative permittivity,

element x direction

Dién trd suat theo phuong y
Electric relative permittivity,

element y direction



Nhan Label Thi nguyén Units
PERZ
Khung
LSST
None

y nghia Description

Dién trd suat theo phuong z
Electric relative permittivity,

element z direction

Tang t6n that cdch dién
Dielectric loss tangent (Valid
for high-frequency

elctromagnetic analyses

only.)

1.6 CAC MO HINH VAT LIEU

Mo hinh
Model

Plasticity

Plasticity

Plasticity

Viscoplasti-
city

Viscoplasti-

city

Lién két

VOl

With ...

Combined

Hardening

Combined

Hardening

Combined

Hardening

Isotropic

Hardening

Isotropic

Hardening

Kiéu lién két Lénh, Nhan

Két noi voi cac

thi du
Combination Command,
Link to
Type Label
Example
TB,BISO + BISO and
Bilinear
TB,CHAB CHAB Example
TB.MISO + MISO and
Multilinear
TB,CHAB CHAB Example
TB,NLISO + | NLISO and
Nonlinear
TB,CHAB CHAB Example
TB,BISO + BISO and
Bilinear
TB.RATE RATE Example
TB,MISO + MISO and
Multilinear
TB.RATE RATE Example




Mo hinh
Model

Viscoplasti-
city
Plasticity
and Creep
(Implicit)
Plasticity
and Creep
(Implicit)
Plasticity
and Creep
(Implicit)
Plasticity
and Creep
(Implicit)

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Plasticity

Lién két

VOl

With ...

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Kinematic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Kiéu lién két Lénh, Nhan

Combination Command,

Type

Nonlinear

Bilinear

Multilinear

Nonlinear

Bilinear

Bilinear

Multilinear

Nonlinear

Label

TB,NLISO +
TB.RATE

TB,BISO +
TB,CREEP

TB,MISO +
TB,CREEP

TB,NLISO +
TB,CREEP

TB,BKIN +
TB,CREEP

TB,HILL +
TB,BISO

TB,HILL +
TB,MISO

TB.HILL +
TB,NLSIO

Két noi voi cac
thi du
Link to

Example

NLISO and
RATE Example

BISO and
CREEP
Example

MISO and
CREEP
Example

NLISO and
CREEP
Example

BKIN and
CREEP
Example

HILL and
BISO Example

HILL and
MISO Example

HILL and
NLISO



Mo hinh
Model

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Plasticity

Anisotropic

Lién két

VOl

With ...

Kinematic

Hardening

Kinematic

Hardening

Kinematic

Hardening

Combined

Hardening

Combined

Hardening

Combined

Hardening

Isotropic

Kiéu lién két Lénh, Nhan

Combination Command,

Type

Bilinear

Multilinear

Chaboche

Bilinear
Isotropic and

Chaboche

Multilinear
Isotropic and
Chaboche

Nonlinear
Isotropic and
Chaboche

Bilinear

Label

TB,HILL +
TB,BKIN

TB,HILL +
TB,MKIN/
KINH

TB,HILL +
TB,CHAB

TB,HILL +
TB,BISO +
TB,CHAB

TB,HILL +
TB,MISO +
TB,CHAB

TB,HILL +
TB,NLISO +
TB,CHAB

TB,HILL +

Két noi voi cac
thi du
Link to

Example

Example

HILL and
BKIN Example

HILL and
MKIN
Example, HILL
and KINH

Example

HILL and
CHAB Example

HILL and
BISO and
CHAB Example

HILL and
MISO and
CHAB Example

HILL and
NLISO and
CHAB Example

HILL and



Mo hinh
Model

Viscoplasti-

city

Anisotropic
Viscoplasti-

city

Anisotropic
Viscoplasti-

city

Anisotropic
Creep
(Implicit)

Anisotropic
Creep and
Plasticity
(Implicit)

Anisotropic
Creep and
Plasticity
(Implicit)

Anisotropic

Lién két

2,0

VOl

With ...

Hardening

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Hardening

Isotropic

Kiéu lién két Lénh, Nhan

Combination Command,

Type

Multilinear

Nonlinear

Bilinear

Multilinear

Nonlinear

Label

TB,RATE +
TB,BISO

TB,HILL +
TB,RATE +
TB,MISO

TB,HILL +
TB,RATE +
TB,NLISO

TB,HILL +
TB,CREEP

TB,HILL +
TB,CREEP +
TB,BISO

TB,HILL +
TB,CREEP +
TB,MISO

TB,HILL +

Két noi voi cac
thi du
Link to

Example

RATE and
BISO Example

HILL and
RATE and
MISO Example

HILL and
RATE and
NLISO
Example

HILL and
CREEP

Example

HILL and
CREEP and
BISO Example

HILL and
CREEP and
MISO Example

HILL and



; . ’ Két néi véi cac
Lién két  Kiéu lién két Lénh, Nhan

Mo hinh thi du
voi Combination Command,
Model Link to
With ... Type Label
Example
Creep and Hardening TB.CREEP + |CREEP and
Plasticity TB,NLISO NLISO
(Implicit) Example
Anisotropic
TB.HILL + HILL and
Creep and Kinematic
) Bilinear TB,CREEP + |CREEP and
Plasticity Hardening
TB,BKIN BKIN Example
(Implicit) -

1.7 Cac xir ly dung trong ANSYS Processors (Routines)
Available in ANSYS
Xu ly Ham Puong dan Lénh
Processor Function GUI Path Command
Thiét 1ap md
hinh hinh
PREP7 hoc va vil Main Menu>Preprocessor /PREP7
liéu
bat tai va
SOLUTION |giai bai todin 'Main Menu>Solution /SOLU
PTHH

Két xuat két Main Menu>General
POST1 /POST1
qua tuong  Postproc



X Iy

Processor

POST26

OPT

PDS

Ham

Function
g véi dbi
tuong tai
mot thoi
diém khao
st
Két xuat két
qua tai mot

diém trong

Puong dan
GUI Path

Main Menu>TimeHist

mo hinh véi  Postpro

ham thoi
gian

Hoan thién
ban vé ban
dau

Dinh lugng
hiéu qua sy
phén tidn va
ngau nhién

vO1 bién

nhap vao cua

phan tir phan

tich doi véi

két qua phan

Main Menu>Design Opt

Main Menu>Prob Design

Lénh

Command

[POST26

[OPT

[PDS



X Iy

Processor

AUX?2

AUX12

AUXI15

RUNSTAT

Ham Puong dan
Function GUI Path
tich
Cac File nhi
Utility Menu>File>
phan dang
List>Binary
doc duoc
FilesUtility Menu>List>Files>
Dump
) Binary Files
binary

Tinh cac hé
sb blrc xa va
tao ma tran | Main Menu>Radiation
burc xa co Matrix
bai toan
nhiét
Chuyén File
tur CAD
Utility Menu>File>Import

hodc chuong

trinh FEA

Du béo thoi
gian CPU,
mat song
Main Menu>Run-Time Stats
trong qua
trinh phin

tich

Lénh

Command

[AUX2

[AUX12

[AUX15

/[RUNST



1.8 KIEU CHU TRONG LENH ANSYS

Kiéu ky tw
Type style or Y nghia Indicates
text

BOLD Chir hoa dam, dung cho tén 1énh (nhu K, DDELE)
hodc phan ttr (LINK1).

Bold>Bold Chir ¢am, chi duong dan, ¢ thé kem dau duong
dan “ > (Utility Menu>Parameters>Get Scalar
Data)

ITALICS Chtr in nghiéng, chi tén cic tham tri (nhu VALUE,
INC, TIME).

Italics Chir thudng nghiéng, chi tén cdc tham sb ky tu( nhu

Lab hoac Fname).

1.9 CAC DAC PIEM MOI TRONG PHIEN BAN ANSYS 10~11

Dai véi bai toan céu trdc (Structural), phién ban ANSYS 10~11 da ¢6
nhiing tinh nang va cai ti€én méi cho phép nang cao hon nita nang luc giai
quyét dang bai toan nay cua nguoi sit dung. Nhiing tinh nang méi dé dugc
thé hién nhu sau:

Giao dién méi trong viéc dinh nghia cic thuoc tinh vat licu (New
Material Definition Interface): P6i v6i viéc dinh nghia cac thudc tinh vat
liéu ANSYS 10~11 gom mot giao dién mang tinh truc quan trong viéc dinh
nghia cac thudc tinh Gng x{r ctia vat liéu. Giao dién nay khién cho nguoi
ding c6 thé dé dang hon trong viéc nhap tit ca cdc dit liu vat lieu (ma

chiing dugc lién két v6i nhau bang cdc 1énh MP va TB) cho tat ca cdc bai



todn phan tich khong ké dén nhimng bai todn phan tich dong luc hoc tudng
minh (ANSYS/LS-DYNA).

4% Define Material Model Behavior

- Material Models Defined —————— ~ Material Models RAvailable

¢  Structural
Thermal
Electromagnetics
Acoustics
Fluids
Piezoelectrics

=
o} o]

Hinh 1. Giao dién ban d4u dé dinh nghia thugc tinh vat liéu cua

ANSYS 10~11.

4% Define Material Model Behavior M=l E3
- Material Models Defined ———— ~ Material Models Available
¢ # Structura
Linear
& Nonlinear
Elastic
2 Inelastic
8
€ Bilinear
€ Multilinear
€ Monlinear
Kinematic Hardening
Combined Kinematic and Isotropic Har
(wm Aminndranis Bardnsiaag
DR [ ] o]

Hinh 2. C4c loai vat liéu duoc sap x€p theo cay cau tric.



Nén tang clia giao dién nay dua trén co s& sdp x€p mot cdch logic
gifta cdc loai vat lieu va chiing dugc biéu dién theo mot thit tu nhat dinh
trén cay cdu tric (giong nhu viéc sip xé€p cdc thu muc trong Windows
Explorer cia Windows).Sau khi da chon dugc mo hinh bai toan thong qua
cdy céu tric, ngudi ding can nhap dit liéu vé thudc tinh vat liéu va cdc hang
so di cling vao trong cdc hop thoai tuy bién theo theo yéu cau cua ting ki€u
mo6 hinh bai todn riéng biét da chon. Chinh su sap xép logic nay da hudng
dan cho nguoi dung c6 thé dé dang hon trong viéc xdc dinh mot mo hinh
riéng biét hay 13 cd mot t6 hop mo hinh cho mot bai toan phan tich.

4% Hyper-Elastic Table M=] E3

Ogden Hyperelastic table for Material Number 2

T1
Temperature
C1 |
c2
C3
Add Temperature || Delete Temperature Add Row || Delete Row Graph
Qk. Cancel Help

Hinh 3. Hop thoai dé nhap cac dit liéu.

Cac phuong phap giai (Solvers): Trong linh vuc giai cac bai toan
ANSYS da c6 thém mot cap phuong phdp méi, ma hai phuong phap nay
giai bai toan theo hai hudng riéng biét:

- AMG (Algebraic MultiGrid Solver): Giai bai toan theo phuong

phap dai s6 da ludi.



- DDS (Distributed Domain Solver): Giai bai toan theo phuong phap
phan bé theo timg phan.

Cac phuong phap nay cho phép qua trinh giai bai todn dugc ti€n hanh
trén nhiéu hé vi xtt 1y va ¢ thé chay nhitng mo hinh bai to4n 16n doi hoi so
luong rat 16n bd nhé cua may tinh.

Phuong phidp AMG dua trén co s¢ cia mot hé thong nhi€u miic
(Multi-level), d6 1a mot phuong phap giai lap ma ta c6 thé st dung mot
hodc nhiéu hé vi xir 1y trong cung mot hé thong may tinh dé giai cac bai
todn ma khong ton nhi€u thoi gian va bo nhé. Phuong phap nay rat c6 hiéu
qua trong viéc phan tich va giai cac bai toan tinh (Static) hoac qua do hoan
toan (Full transient) (cdc bai todn phan tich nay c6 thé 1a tuyén tinh hodc
phi tuyén). Thém vao d6 hiéu qua ctia phuong phap nay ciing duoc gidi han
trong pham vi cac bai toan phan tich ciu tric (Structural) don gian, khi ma
cac thong s6 cta bac tu do (DOF-Degree of freedom) chi gi6i han trong
pham vi tinh tién va quay theo céc truc X, Y, Z. Con d6i vdi nhitng ki€u bai
toan khac nhu bai toan nhiét khi ma cac thong s cua bac tu do 1a nhiét do
thi hiéu sudt cia phuong phap nay khong cao.

Phuong phap DDS la phuong phédp giai chia nho cic mo6 hinh bai
toan 16n thanh nhitng bai toan nho hon, sau dé glri nhitng bai toan nho dén
nhiéu hé vi xir 1y trong nhiéu hé thong khdc nhau dé tang t6c do giai bai
toan. Phuong phdp nay giai bai toan theo mo hinh bac thang, né dugc ting
dung dé giai cdc bai todn 16n vé phan tich tinh (Static) hodc qua do hoan
toan (Full transient), v6i cdc ma tran d6i xing khong bao ham cac tng
sudt cho trudc, mé men quan tinh lién két, cdc vat thé tai, cac phuong trinh
rang budc hoac cac bai toan giai theo phuong phap xac suat. Phuong phap
nay khong thé sir dung dé giai céc bai toan chita cic phan tir thanh (Link),

hoac phan tir (Prets179), cac siéu phan tt, v.v...



Phuong phap DDS thuc hién giai bang cédch tu dong chia ca mo6 hinh
16n da tao ludi ra thanh cic mo hinh nho hon ma khong c6 su can thiép cua
nguoi dung. SO bac tu do (DOF) trong mbi mo hinh nho 1a duéi 10000 va 1y
tudng la gan 1000. S6 luong mo hinh da duoc chia nhé thuc ra ludn luon
16n hon s6 lugng bo vi xtr 1y sdn c6 dé gidi bai toan. Trong su6t tién trinh
giai, qua trinh phan tich bai todn duoc ti€n hanh dong thoi cung mot lic
trén hé thong mdy chi va cic hé thong mdy con da dugc chi dinh. Méi bo
vi xtr Iy giai quyét ting phan cta bai toan 16n ma né dugc phan cong dong
thoi lién két v6i cac bo vi xur 1y khac. Sau d6 hé thong may chu sé dung 1én
toan bo 10i giai s6 bac tu do va qua trinh phan tich giai bai toan ldc nay chi
con ti€p tuc trén bo vi xtr Iy cua may chu.

Céc cai tién mdi vé cau triic ddm va mat cat ngang (Structural Beam
and Cross Section Enhancement): Phién ban ANSYS 10~11 hé trg mot cach
c6 hé thong tinh mém déo trang thai dam vé tng suét, trang thdi thuc su vé
ting suat, ciing nhu tinh ddo cho kiéu dim (Beam188 va Beam189) la hai
kiéu dam 3D c6 gi6i han vé siic cing la tuyén tinh. C4c cai tién nang cao
khéc vé dam chinh 1a kha nang tao luéi tinh cho mat cit ngang va cho phép
ghép lai theo y muon cua nguoi ding.

Su két hgp U-P mot céch c6 hé thong cho t6 hop cac phan tir (két hop
gifta phan t&r phang (Planes) va phan ti khoi (Solid): Su két hop giita phin
tt khoi va phan tr phing mot ciach c6 hé thong da tao ra sin cic
KEYOPT(Iua chon khod phan tir) dé thi€t 1ap cho timg phén tir riéng biét vi
du phan tir PLANEI182 (cau tric phan tir khoi 4 niit - 2D) hay phan ti
PLANEI183 (c4u tric phan ti khoi 8 nit - 2D)... Viéc két hgp nay da khién
cho ap suat thuy tinh trg thanh mot bac tu do doc 1ap, trong viéc hinh thanh
chuyén vi. Diéu d6 1am cho qud trinh hoi tu tr& nén nhanh va manh hon déi

v6i nhitng mo hinh bai todn vat liéu khong nén dugc hoan toan, vat li¢u dan



- déo chiu stic cang 16n, va vat liéu dan hoi tuyén tinh véi hé s6 Poisson's >
0.4999. Diéu d6 la rat ly tudng cho viéc gia 1ap mo hinh vat liéu khong nén
duoc vi du: vat liéu cao su tu nhién va cao su nhan tao.

Phuong phdp tri riéng Block Lanczos dugc mac dinh san cho phan
tich bai todn x4c dinh dao dong: Phuong phdp tri riéng Block Lanczos
[MODOPT,LANB] gi¢ day da dugc mac dinh san cho viéc phan tich bai
toan dao dong [ANTYPE,MODAL]. Cic phan tir (bao gom ca cdc phan tix
ti€p xuc) cung v6i phuong phap nhan tir Lagrange (Lagrange multiplier) da
khong(Not) dugc ho trg.

Cai thién vé toc do giai bai toan: V6i ANSYS 10~11, toan bo cic
thao tic giai bai todn dao dong diéu hoa da duoc cai thién ddng ké. D6i véi
cac mo hinh da tao ludi cho cac phan ti 3-D, toc do giai bai toan da tang
gap hai lan so vGi phién ban ANSYS 5.5 ~8.0. D6i véi bai toan phi tuyén
thoi gian giai da dugc cai thién khoang 20%.

Ngoai ra & phién ban ANSYS 10~11 di c6 thém mot s dic diém va
cac cai tién méi khac (Other New Features and Enhancements) cho phép
phat huy triét d€ céc kha niang clia phan mém nhu sau:

Nguai st dung dinh 16 cac 16i ghi chd (User Defined Legends): Gio
day ngudi dung c6 thé sip xép lai cdc muc ghi chd dé cdc 10i gidi thich trd
nén 16 rang va dé hiéu hon. Piéu d6 ciing bao gom ca kha ning dat dudng
nét cho cdc 10i giai thich theo bat ky mot hudng nao trén man hinh d6 hoa
(theo chiéu ngang hodc chiéu doc). Viéc thay déi vi tri cling nhu noi dung
c6 thé duoc sat nhap vao bat ctt mot clra s6 nao trong 5 cira s6 bi€u dién clia
ANSYS.

Tién ich ddnh béng nén (Background Shading): Ngudi dung cé thé
4p dung tién ich ddnh béng nén cho mo hinh da tao ra, dong thoi cé thé

thay do6i mau sic bang lénh /COLOR. Ngoai ra con c6 thé thém vio mo



hinh céc b6 cuc thanh phan khéc sdn c6 bang 1énh /TXTRE, hoac nhap céc
file anh nhi phan (*.bmp) dé 1am cho mo hinh tré nén phong phi hon.

Toi wu hod cong viec biéu dién d6 hoa (Graphic Display
Optimization): Bén canh viéc dua ra hinh anh mo6 phong ciia mo hinh,
ngudi ding con c6 thé dua ra dugc nhiéu thong tin khic vi du nhu mo
phong cac thudc tinh trang thai khac nhau cia mo hinh Gng véi tling gia tri
riéng biét. S dung tinh nang "Tao cac hinh anh chat lugng tot nhit - Create
Best Quality Image" dé t6i wu hod viéc str dung cac két qua nay bang cach:

Vao Utility Menu>PlotCtrls>Best Quality Image>Create Best
Quality. Day chinh Ia tinh nang rit xuat sic cua phan mém ANSYS bdi vi
n6 cho phép nha thiét k& c6 thé phat hién dugc cic sai s6t hdong héc trong
qua trinh thi€t k&€ ma khong can phai ti€n hanh ché tao, van hanh thir.

Ho tro dang file nén PNG - Portable Network Graphics (PNG File
format support): Day la mot kha nang rat hay cia ANSYS 10~11, bdéi vi cac
file nén kiéu nay duoc sit dung rat phd bién trén cdc hé thong mdy tinh.
Khong giong nhu file dugc nén theo kiéu JPEG hoac GIF, kiéu file nén
PNG luon giit duoc su dam bdo nhat & mic c6 thé vé dudng nét, mau sic
ctia hinh 4nh so véi céc kiéu nén file kh4c.

Xay dung ham (Function Builder): Nguoi dung c6 thé sir dung chiic
nang xay dung ham (Function Builder) trong ANSYS dé dp dung céc diéu
kién bién phtc tap 1én mot mo hinh. Chic niang Function Builder bé sung
vao danh sdch diéu kién bién, dac diém nay da dugc gii thiéu trong phién
ban ANSYS 5.6, n6 gdom c6 hai phan:

Chiic nang Function Editor tlr cac dit kién dau bai, tao ra mot phuong
trinh hoac ham tuy y (nhi€u phuong trinh), va chic nang Funtion Loader

lam nhiém vu truy cap lai cdic ham va doc ching ra nhu 1a cdc mang



TABLE. Sau d6 chiing s€ dugc ap dung cho mot mo hinh bai toan sut dung
danh sach céc diéu kién bién.

Trong chic nang Function Editor, ngudi ding c6 thé stt dung mot tap
hop céc bién s6 ban dau, cdc phuong trinh bién s6, va cac ham toan hoc dé
xay dung nén cdc phuong trinh. Ngudi ding c6 thé xay dung mot phuong
trinh riéng 1€ hoac xay dung mot ham 1a mot chudi clia cdc phuong trinh,
doéng thoi ¢6 thé tao cdc ham va luu trit chiing lai dé sau nay sit dung cho
céc bai toan phan tich khac.

Ham cac diéu kién bién cung cap cac bién s6 ban dau nhi€u hon so

vGi su cung cap cua danh sach cdc di€u kién bién.

/R Function Editor
Eile Edit Help

Hinh 4. Chitc nang Function Editor.



Trong chitc nang Funtion Loader, ngudi ding c6 thé ap dung cdc gid
tri dac biét cho cac phuong trinh bi€n s6 va xac dinh tén mot bang tham s6

c6 thé str dung ham cho qué trinh phan tich.

/R Function Loader

Hinh 5. Chitc nang Function Editor

Tao ra cac ban bdo cdo duéi dang "Ngon ngit danh dau siéu van ban -
HTML" (New HTML Report Generator) va dua 1én hé thong mang thong
tin toan cau Internet: Gi day ngudi ding c6 thé 1ay cdc thong tin két qua tir
qua trinh phan tich va luu trit n6é duéi dang van ban HTML l1a mét giao thiic
van ban dugc st dung trén mang thong tin toan ciu. VG6i cong cu HTML
Report Generator cho phép ngudi dung tao cac hoat anh, trich cac bang két
qua, cac hinh anh d6 hoa cling nhu 1a cic phan di liéu tho (cac log files,

cac ndi dung co s& dit liéu ...) vao trong mot thu muc da duge chi dinh san.



Tur d6 ngudi dung c6 thé st dung Report Constructor dé t6 chic lai tat ca
cac dit liéu thanh mot van ban dang HTML. Thao tac cudi cung Ia tao tiéu
dé va dinh dang van ban dé cho ra mot file HTML hoan chinh ¢é thé xem
bang cdc trinh duyét Web trén mang thong tin toan c4u Internet.

Kha nang cua cac file méi dang PRG File (The PGR File Capability):
Nhiing file méi dang PGR file c¢6 kha nang cho phép dinh 1o cac dit liéu
ma chiing s€ dugc tao ra trong suot qua trinh xur 1y giai bai toan, va luu trit
lai trong file ma ngii dung c6 thé truy cap vao thong qua qua trinh hau xir
1y POSTI. Diéu d6 sé tiét kiém thoi gian tinh todn cta qud trinh hau x 1y,
va n6 c6 thé khién cho qud trinh truy cap dit liéu nhanh 1én gap 10 Ian so
vGi cac phién ban ANSYS trudc do, dac biét 1a doi v6i nhitng mo hinh bai
toan 16n (c6 so bac tu do 16n hon 10 triéu).

Ngudi dung c6 thé chi dinh nhitng dit liéu nao duoc giit lai va ghi vao
PGR file trong su6t qud trinh giai SOLUTION, hodc c6 thé viét thém vao
mot PGR file da c6 san trong sudt qua trinh hau xtt Iy POSTPROCESSING.
Khi da ¢c6 mot PGR file, tinh chuyén moén cua chic nang PGR Results
Viewer s€ khién cho viéc truy cap vao tat ca cac dit liéu trd nén dé dang
thong qua mot hop thoai chung. Ngudi diing c6 thé tao cic dang dit liéu dic
biét nhu 1a cdc d6 thi va hoat anh, cac dit liéu trich dan hoac 1a céc anh in,
tao cac bang dit liéu hoac danh siach cac di liéu va in dit liéu truc tiép tir
man hinh quan sat. Ngudi ding tham chi con c6 thé lién két truc tiép voi
HTML Report Generator, cho phép tao cac ban bao cédo truc ti€p ngay bén
trong ANSYS.

Bang sdp xép cac diéu kién bién (Tabular Boundary Conditions): V&i
ANSYS 10~11, ngudi dung c6 thé m& rong hon nita kha niang xap sép dit
liéu theo bang d6i v6i bai todn phan tich nhiét biang cich dinh nghia céc

di€u kién tai ban dau va cac bién s6 doc 1ap. Hon nita céc chic nang co dan



ctia bang cdc diéu kién bién d6i véi cdc dang bai todn phan tich khac sé&
gilp ich cho ngudi dung thuc hién giai dugc cac bai toan da truong vat ly.
Chinh béi su cai tién nay trong ANSYS 10~11, sé tiét kiém dugc mot s6 lu-
ong ddng ké thoi gian trong viéc khoi dong va gin lai céc diéu kién bién

cho méi bai todn ctia ngudi dung.



Chuong 2
CAC LENH CO BAN- NHAP LENH BANG CUA SO VA MENU

An early looxaing

Coupled Flurd/Solit
Interaction (ES1)
in ANSYS 11.0

2.1 CAC LENH KHOI bONG VA GIAO DIEN
1. Lénh Start >Program > ANSYS 10.0
Sau khi khoi dong Windows, ta ¢6 thé khoi dong ANSYS.
Vao céc lénh : Start > Program > Ansys 10 dé chon chirc ning khoi
dong, thuc don cho cdc md dun chuc nang.
MGdi chtic niang c6 thé khai dong riéng biét:
ANS_Admin: diing nhép céc thiét 1ap quan 1y;
ANSYS System Help: diing khoi dong trg gitip hé thong;
CMAP Utility: ding khéi dong chuong trinh thiét ké ban d6 mau;
DISPLAY Utility: dung khéi dong chuong trinh xem cic anh do va
hinh v& dugc ANSYS tao ra kiéu *.GRP va anh dong *.AVI,



Help System: dung truc tiép chay tro gitip va tra ctru.
INTERACTIVE: dung khéi dong chuong trinh ANSYS chinh, trong
dd cho hdp thoai diéu khién, can chon cdc tham sd theo yéu clu hop thoai;
RUN INTERACTIVE NOW: dung chay ANSYS méc dinh,
INTERACTIVE Thiét 1ap méi truong 1am viéc cho ANSYS, gom:
Puong din 1am viéc va mdi truong dd hoa, tén file s& ding, dat dung
lugng ving lam viéc, doc File START.ANS, dinh nghia tham s, chon
ngdn ngit. Sau khi thiét 1ap, chon : Run. Hop cdc hudng dan xuat hién, doc
lam theo hoac mac dinh.
Tiép sau, bam OK dé khoi dong tiép.
Man hinh giao dién ANSYS xuat hién.
2. Man hinh giao dién
\ ANSYS/ED Utility Menu enu Tién ich | e

File Select List Plot FlobClrls ‘WorkFlane Parameters Macro MenuClrls  Help

AYEEETT NI Cira 6 nhap keah | | |

| P wvs Tootnar SR
SAVE_DB e—CAE
RESUM_DB

Pick a menu item or enter ANSYS Command helow QUIT Thanh

L —Venu Chin P““m“l’“' ngen I

nhNS?Sﬁ'q)hir: nplot s =10l=]

AUSTS

Min hinh 43 hoa




ANSYS Menu Utility: Thanh Menu ti¢n ich, chtra céc ti€n ich bd
sung céc 1énh phu tro, kiém sodt céc thiét lap va nhap xuét dit liéu.

ANSYS Main Menu: Menu chénh, chta coc 1énh chénh cua
ANSYS.

ANSYS input: cira s6 nhap 1énh tir ban phim.

ANSYS Graphic: Cira s6 man hinh d hoa.

ANSYS Toolbar: Céc thanh churc nang ghi luu dir liéu, thoat, ché do
dd hoa va cic cong cu do nguoi st dung tao ra.

ANSYS Output: Cura ) ghi lai toan b céc viéc lam cua ANSYS va

cic két qua tinh todn phan tich.

2.2 MENU CHINH - MAIN MENU
C6 3 cach dé nhap Iénh: nhap tir ban phim, nhap bing doc céc file dit
liéu chuong trinh, hodc nhap bang Menu. Sau day ta s& nghién cttu cach st
dung Menu dé nhap Iénh giai bai todn trong ANSYS.
I. Dinh dang bai toan Preferences
Lénh: Main Menu > Preferences:
Khi ANSYS duoc nap xong can tién hanh dinh dang bai toan nhu sau:
Trén ANSYS Main menu chon Preferences.
Cira s6 thong bao xuat hién cac tuy chon bai todn:
- Structural: Bai toan két cau
- Thermal: Bai toan nhiét.
- ANSYS Fluid: Bai toan thuy khi.
- FLOTRAN CFD: Bai toan dong luc hoc chat 16ng.
C4c bai toan vé dién tir:

- Magnetic-Nodal: Dién tu - Nt



- Magnetic-Edge: Di¢n tir - Canh

- High Frequency: Tan s6 cao

- Electric: Dién tur

C6 thé tu chon cdc phuong phap giai bai todn:

- h-Method: Phuong phédp h (tdng do chinh xac tinh toan
bing tang bac da thic)

- p-Method Struct: Phuong phap - p (dung cho cau truc,
tang do chinh x4c bang chia nho lué6i phan tik)

- p-Method Electr: Phuong phép - p dung cho dién tur

- LS-DYNA Explicit: Giai LS-DYNA tuong minh.

i Preferences for GUI Filtering

Sau khi chon xong: Bam chudt vao OK.



II.Hé tién xir ly - Preprocessor (Prep7):

Trong hé tién xir 1y, gom:

Xdc 1ap phan tlr: Chon kiéu phén tlt, nhap hing s6 thuc va thuoc tinh vat

liéu. Dong thoi chon céc tiét dién mat cét (Section) trong bai toan két céu.

M\ Preprocessor

H¢ fién xuly,
Kiéu phan tu
Hdng s thuc...
Thuoc tinh vat heu >
Cdc dang madt cdt
Mo hinh hoa
Tao mo hmh
Cdc todn tu’
Dich chuyen/ bién doi
Sao ché
Phan chiéu
Kiém tra hinh hoc
Xoa
Cdp nhdt hinh hoc
Cac thuoc tinh
Pinh nghia
Cong cu chia luol
Kiem tra kich thuodc
Chon lua luoi
Rang budc
Chia lugi
Bién doi luoi ,
Vé cdac phan tu

hong C
Chon cdc phan tu

Xoa

Kiem tra kiém soat

Kiém tra ddanh so

Luu mo hinh
Bai toan tac dung kép/ Ham

lién két
Tao phan mdi dé tinh tin sé
Thiét lip FLOTRAN
Pat tai

Mot truong Vit ly

hong

- Mo hinh hoa: Cho phép tao céic diém, dudng, dién tich trong mo hinh

2D, dong thoi cho phép xay dung mo hinh 3D véi cac 1énh x{r 1y cong trit

logic, xoa va cap nhat hinh.



- Dinh nghia céc thudc tinh: s6 cdc nut, phan tir, cic hang s6 vat liéu,
hé toa do cho céc diém, dudng, dién tich va thé tich.

- Cong cu chia luéi: cho hop diéu khién viéc chia ludi phan tur.

Chia luéi: chon cdc tham s dé chia Iu6i. Piéu khién kich thudc luéi.

Viéc chia lu6i can dugc kiém soat dé bdo dam s6 phan tir khong dugc
vuot qua kha nang tinh cua phién ban.

Trong truong hop giai bai toan tic dung kép hoac da truong vat 1y,
can chon céc tham s6 thich hop cho bai toan.

Trong hé tién xur 1y con cho phép thiét 1ap bai toin dong FLOTRAN,
chon cach giai, nhap cac thudc tinh dong khi.

- Dat tai: dung dé dat kiéu bai todn, chon cdch phan tich, thiét lap
kiéu tdi va nhap tai, cdc thao tdc nhap tai, bu6c dat tai trong bai toan phi
tuyén va dong.

- Maoi truong Vat ly: Dung x4c 1ap dang moi truong vat 1y. Chon cap
moi trudng vat ly dé tinh toén.

3. Khai bdo vé kiéu phan tir: thém, tao, xoa cic phan tir. Khi bam
chuot vao Element Type, hop thoai chon ki€u phan tir xuat hién.

Lénh : Preprocessor > Element Type

M\ Element Type Ed
Add/Edit/Delete...

Vao chon kiéu phan tir:
Lénh: Preprocessor > Element Type > Add/Edit/Delete...
Hop thoai kiéu phan tlr xuat hién, bam niit Add.. dé nhap kiéu phan tt.



Element Types

PFLANES2

~aaa... || opions... || Detete |

Hop thoai thu vién kiéu phan tir xuat hién. C6 thé chon céc kiéu phan

tr. Trong ho kiéu phan tir cau triic ¢6 phan tir dic lugng (Mass), phan tir
thanh (Link), dam (Beam), 6ng (Pipe), phan thit khoi (Solid), phan tir vo
(Shell).

Ho phan t siéu dan hoi; Ho phan tr dac nhét; Ho phan tir tiép xic; Ho
phan tur két hop.

Ho phan tr nhiét, v6i cdc nhém: phan ti dac lugng (Mass), phan tu
thanh (Link), phin thir khi (Solid), phan tir vo (Shell).

i Library of Element Types

Structural Mass
Link plastic 23
Be am tapered 54
Pipe finite strain
2 node 188
3 node 189
elastic 4

Mooney—Rivlin

Uizco Solid elastic ]

Sau khi chon ho phan tlr, vao chon kiéu phan t&r. Trong mot ho cé

nhiéu ki€u khac nhau, tuy bai todn dé chon.



Tuy chon bai toan - KeyOptions
Mbi kiéu phan tir ¢6 mot s6 khoa chon bai todn. Thi du phan tir
Plane42, c6 khod KOP(3) véi cdc tuy chon khdc nhau dé chon bai toan ting
suat phang (0), bién dang phang (1) hay doi xdng truc (2). Khi chon phén

tr xong vao, Options dé xem phan tir yéu cau chon khod nao.

' PLAMESZ element type options

Plane stress

Modal stress

acez IJ & KL -

4. Hang so dac trung Real Constans:
Khai bdo cdc dac trung hinh hoc: thém, tao, x6a céc hiang s6 dac
trung ( Chiéu cao dim, dién tich mat cit, mo6 men qudn tinh...).

Lénh: Preprocessor > Real Constants >Add/Edit/Delete...

ﬂ Preprocessos

J\ Real Constants

i Real Constants

NONE DEFINED

I T ST




Hop thoai Real constants xuat hién:
Nhép chuot vao Add dé chon phan tir
Can nhap Real Const.

Hop thoai nhap gia tri Real constant xuat hién. Theo yéu cau bai toan
tuong ting v6i moi mot kiéu phan tr, nhap céac gia tri dic trung mat cét,
nhu: dién tich mat cat, mo6 men qudn tinh mat cét, chiéu cao, hang so cat,
du Ung suét, ...

i Real Constants for BEAM3

o | eony [ cancor [ weny

Néu st dung nhiéu kiéu phan tir khdc nhau, sau mdi I1an nhap cho 1
kiéu phan tr, phai nhap chuot vio Apply, hop thoai Generic Real
Constant s& 4n va quay vé hop thoai Real Constant.

Nhap chuot vao Edit dé soan thao cdc dic trung mat cét cha phan ti
thit 2.

Muo6n x6a vao Delete.

Nhap xong bam OK.

5. Thuéc tinh vat liéu - Material Props



Lénh: Preprocessor > Material Props
Hop thoai khai bdo thudc tinh vat liéu gom: Thu vién vat liéu, don vi
nhiét do, mo hinh vat liéu, vat licu Mooney-Rivlin, thay déi s6 hiéu vat

liéu, ghi vao File, doc dit liéu tu File.

M\ Material Props |

Khi nhap chuot vao Material Library hop thoai cho phép vao dé chon
duong dan thu vién cac vat liéu c6 trong ANSYS.

Vao Temperature Units dé chon thit nguyén cho tham so nhiét do (K,
C hay F).

i apecify Temperature Units

ok | e
[__"F

Chon thtt nguyén cho vat liéu, tuy thudc ngudi sit dung, c6 thé ding céc
hé thit nguyén SI, CGS, BFI, BIN hoac hé thit nguyén do ngudi st dung
dinh nghia.

Chi y: Khi chon Units, ANSYS s& chuyén d6i hé do vé Units duoc
chon. Yéu cau nguoi s dung phai nhap cac tham so vat 1y theo ding thi

nguyén da chon. Néu nhap sai, két qua tinh todn s€ khong dung.



i 5elect Filtering Units for Material Library

Vao Material Models dé chon nhap vat liéu.

Lénh Preprocessor > Material Props > Material Models

/R Define Material Model Behavior o ] [
Material Edit Help

Can nhap thuoc tinh vat liéu cho tiing mo hinh.

Hop thoai dinh nghia mo6 hinh vat liéu cho phép vao dé nhap céac gid
tri cia thuoc tinh v6i cdc mo hinh: vat liéu cdu tric, nhiét, dién tlr, am
hudng, thuy khi, piezo dién. Tuy cdc vat liéu cu thé ctia bai todn dé chon.

Thi du vao vat liéu két cau. C6 vat liéu tuyén tinh va phi tuyén. Trong

vat liéu phi tuyén c6 vat liéu dan hoi, phi dan hoi. Trong phi dan hoi ¢6 bién



ciing dang huéng, bién cting dong, bién cting lién hop, bién cing di huéng,
cao su, vat liéu déo phu thudc toc do, vat liéu déo phi kim loai. ANSYS cho
phép giai cac bai toan v6i cac mo hinh vat liéu khac nhau. Viéc nhap cac co
s dit lieu vé vat liéu c6 tAm quan trong doi v6i do chinh xac clia bai toan.

/% Define Material Model Behavior B ] 54
Material Edit  Help

Vao trong bang Bién mo hinh vat liéu dé€ chon dang thuoc tinh.

Cach nhap cac dit liéu thudc tinh ANSYS dudi dang bang. Truong
hop céc thong s6 vat 1y bién déi theo nhiét do hodc thdi gian, thuoc tinh
duoc biéu dién dudi mot biéu thitc v6i ham mii ctia tham so.

Moi nhiét do, vat liéu phi tuyén c6 cdc gia tri theo mot ham véi cac hé
s6 C khdc nhau. Dong thoi thuoc tinh vat liéu bién déi theo nhiét do. Méoi
khi thay déi nhiét do, bam vao Add dé thém cot nhiét do.

Vat liéu ¢6 tinh truc huéng, can nhap dit liéu theo timg hudng. Cic
gia tri nay dugc 14y tur cc thi nghiém kéo hoac nén.

Nhap dit liéu thuoc tinh vat liéu duoc nhap theo tirmg mo hinh:



» lzobropac Material Properhes

/% Linear Orthotropic Properties for Material Number'l

Khi thuoc tinh vat liéu khong phu thudc thoi gian, vao
Constant/Isotropic hoic /Orthotropic dé nhap céc s6 liéu tuong ting vat
lieu dong nhat truc huéng. Vao muc Temp Dependent dé nhap cac thudc
tinh bién d6i theo nhiét do.

Trong d6, cdc dit liéu duoc nhap theo bang, chuyén déi hé s6 dan nd
nhiét ALPX,



: Define Material Property Temperature Table

Nhap cac gid tri thudc tinh vat liéu theo nhiét do. Cac nhiét do T1, T2,
..., T6 tuong tng véi cac hé s6 N, N+1, ..., N+5.

Trong cac phién ban truéc ANSYS 7.0 c6 Bang dinh nghia cac thudc
tinh vat liéu dung dé€ chon cdc thudc tinh vat ly.

Céac gid tri thudc tinh dugc x4c dinh theo cdc huéng khic nhau. Trong
bai todn véi vat liéu dong nhat va dang huéng nhap cdc gia tri trén vao
phuong X.

Neéu vat liéu di huéng, phai nhap cac gia tri theo 3 huéng X, Y, Z.

M6 dun dan hoi Elastic Modulus: EX, EY, EZ,...

Hé s6 dan n& nhiét Therm Expan Coef: ALPX, ALPY, ALPZ...

Nhiét do tham chiéu Reference Temp: TO:

Hé s6 Poison Poisson’s Ratio: NUXY:

Modun truot Shear Modulus: GXY;

Hé s6 ham Damping Multip: DAMP;

Hé s6 ma sat Friction Coef: MU

Mat do Density: DENS.



Hfine Matarial Proparty Tabls

Elagtic nodulus
rR ExXpan coe
Reference te

Vao chon nhan thudc tinh, sau d6 nhap cic gid tri thudc tinh tuong
uing.
6. Mat cat Sections

Lénh Preprocessor > Sections

Trong muc thu vién, vao chon dudng dan dé tim muc
/\ sections x| ’ ’ ’ ’
thu vién.

Muc Beam cho phép nhap cac hinh ddng kich thuéc
cac tiét dién chung, tiét dién tu chon, va vé tiét dién.
Muc trinh dién cho phép biéu dién luéi, thay tén...
Muc danh séch va xod mat cat cho phép liet ké cdc

mat cit trong mo hinh va xoa ching.

= Trong ANSYS ¢6 thu vién mat cat véi cdc mat cat
chuén. Khi vao Section Library cho phép tim dén
cac thu vién c6 san hoac nhap mét thu vién méi.

A\ Section Library

Chon mit cat dim Section c6 sin:



i Beam Tool

Vao muc Common Sections, hop thoai
Beam tool xuét hién, trong d6 can nhap
chi s6 ID, tén dam. Muc Sub-Type cho

phép chon cic kiéu tiét dién.

BOaHr-HNO ek

Maoi tiét dién c6 cac thong s6 hinh hoc,
Apply R c, . TEIN A .
nhap gid tri theo ky hiéu trong hop thoai.
Preview » . A _ z X+ 1A N 2
Né&u c6 nhiéu mat cat, moi lan vao, su
Meshview

dung Apply. Cu6i cing OK dé két thiic.

7. Mo hinh hoa hinh hoc
Lénh Preprocessor > Modeling

ANSYS cho phép xay dung cdc m6 hinh hinh hoc 2D va 3D nho muc
Modeling.



M6 hinh héa
Tao mo hinh
Cac phép toan tur
Dich chuyén hoic thay déi
Sao chép
Kiém tra hinh hoc
Xoa
Cap nhat hinh
Cac thudc tinh - Dinh nghia
Cong cu chia lu6i
Chia luéi:
Kiém sodt kich thuéc
Chon dang chia luéi
Thay doi lugi

Nhém 1énh Mo hinh héa gom:

Lénh Create dé chon céc lénh con tao ludi cho mo hinh.

Lénh Operate dung dé xir ly todn tir 16gic, tao mo hinh phiic tap tir
mo hinh co ban..

Lénh Modify diung dé thay déi cac tham s6 hinh hoc ctia mo hinh.

Cic lénh Copy- sao chép, Reflect - phan chiéu, Check Geom - ki€ém
tra do chinh xac hinh dang hinh hoc, Delete - xo4 hinh.

Update Geom dé cap nhat lai cdc thong s6 hinh hoc, bdo dam céc
diém niit déu dugc bat dung, khong bi ho.

Lénh Attributes Define ding dé kiém soét cac thuoc tinh ctia cdc diém,
dudng, dién tich, thé tich. Cac thuoc tinh gém: Kiéu phén tlr, S6 hiéu vat
lieu, So6 hiéu hing s6 vat liéu, Heé toa do sir dung, S6 hiéu mat ct.

Lénh MeshTool dung dé goi hop thoai diéu khién chia ludi.

Lénh chia luéi Meshing dung cho chia lu6i khong dung 1énh tu dong.
Cho phép dit kich ¢& 1uéi, kiéu chia, thay doi, xoa...



Lénh Checking Ctrls cho phép kiém sodt mo hinh va céc tham s6 hinh
hoc cua mo hinh.

Tao mo hinh Create

Trong Iénh Create tao mo hinh hinh
hoc, cho phép tao cidc mo hinh dang diém,
duong, dién tich, khoi. Trong mo6 hinh duong
c6 thé v& cic dudng thing (Lines), cung
(Arcs), duong cong (Splines), va dién duong
theo diém. Dung dudng thang theo toa do,
duong ti€p tuyén v6i mot duong khac, duong
vuong gbc v6i mot duong khac, duong tao
thanh mot géc v6i duong khac.

Tao dudng cung theo 3 diém, cho
diém dau va ban kinh, cho tam va ban kinh.

Tao hinh chit nhat bang toa do 2 géc,
bang cho toa do.

Tao hinh tron Solid hoac mot ré quat.

Khi xay dung mo hinh dién tich c6 thé
dung theo toa do, theo hinh vuodng, hinh tron,
da tuyén.

Khi x4y dung mo hinh thé tich, ¢ thé
dung mo hinh khéi bang nhap toa do, tao
block, hinh tru, hinh chép, hinh cdu, hinh

chop va hinh xuyén.

C6 thé tao mo hinh truc ti€p tir viéc xdc dinh cdc nit va phan ti.



Tao mo6 hinh PTHH tur nat.

Trude hét, tao mat lam viéc, tao toa do hién hanh.
Dinh nghia niit va dién cdc niit trung gian.

Bién déi quay toa do ctia nit.

Ghi luu va doc file nuit.

M\ Elements

X| Cic thuoc tinh cha phan ti

i Tu dong danh s6 nit phan tu

Thiét 1ap phan tu tir cdc nit,
/A Operate x|

Tai cdc nit chong
Cac nut Offset,
Trén mat tié€p xuc:
Tiép xtic mat/mat
Hiéu tng tiép xic
Tiép xtic nit/mat
Chia luéi tiy ¥
DPanh s6 theo nguoi st dung
Ghi File Phan tir
Doc File phan tu
Cac siéu phan tu

Cac toan tir Booleans:

Tir céc hinh 2D hoic 3D, c6 thé ghép thanh
cdc hinh phang hoac khéi nho tdc phép toan
tu: Cong, Tru, Chia...

Cac lénh vuét Extrude, Sweep...
Céc lénh xac dinh duong giao, cong tru
hinh khéi, chia, cat...

Ty 1é
Doi tuong hinh hoc tinh toan.




III. Cac lénh Solution

A Solution - x|| -Xdc dinh kiéu phan tich:
Kiéu phan tich
Khdai dong lai...
Phan tich chon Options
- bat tai:
Thiét 1ap tai
Dit tai
Xoa tai

- CéC thaO téC
| - Chon budc dat tai:
Thiét 14p lai Option
- Doc File LS
- Ghi File LS
Unabridged Menu

- Duting luc

- Giai:
Ti LS hién hanh
Tu File LS
Loi giai cuc bo

Can xac dinh kiéu phan tich cho ANSYS. Néu khong , ANSYS hiéu
1a st dung kiéu phan tich tinh.
Chon ki€u bai todn phan tich ANTYPE

i New Analysis

KN B e




Analysis Type/New Analysis dat kiéu phan tich: Phan tich tinh Static,
Phan tich dao dong Modal, Phan tich cong huong Harmonic, Bai toan
Transient, Bai toan phé Spectrum, Bai todn én dinh Buckling, Bai toan ciu
tric con Substructuring.

Dé ANSYS gidi bai toan, trong hé Solution cin nhap cic tai va cic

rang buoc. Viéc dat tai nhu phan Loads da trinh bay.

}\ Settings

Trong Thiét 1ap kiéu tai va rang buoc Setting, sir
dung céc tai nhiét déu, nhiét do goc tham chiéu.
Dai vai tai bé mat,

Thiét 14p gradient,

Ham nut
Thiét 14p cac rang budc Constraints,

Cac luc Force,

Céc tai bé mat,

Tai nat,

Tai trén mat cta phan tt,

Sau khi dat Settmg, vao Apply dé nhap tai.

~ Trong bai todn Structural, c6 thé nhap chuyén vi va
luc. Trong d6, c6 thé c6 cic dang:

Luc tap trung Force/ m6 men Moment,

Luc phan bo Pressure,

Nhiét Temperature,

Trong luc,

Mit cit mong muon,

va cdc thong s6 khac nhu gia toc, toc do...

Trong bai toan dong, quan hé cac tham s6 phu thuoc thoi gian, dugc

giai theo phuong phap lap. Can chon budc dat tai Load Step Opts.

Output Ctrls Kiém soét in an, cac File GRP, DB...
Solution Ctrols Déng hay m& khéa Kiém soét 16
giai vGi viéc chon hay khong chon do ciing nén.
Time/Frequence Thiét 1ap budc thoi gian va cac
buéc con dé tinh todn.

Nonlinear vao chon chuin hoi tu bai todn, cic
chuén can bing, chudn tir bién...



Trong Solution cho phép nhap tai tir mot File da chia thanh cac budc tai.
Vao Read LS File, nhap ma hiéu File dé 14y dit liéu tai. Cling nhu vay, coa
thé ghi lai budc dit tai vao 1 File, dé sir dung tiép sau.

ANSYS cho phép tinh toan cac bai toan dang tng suit trudc. ing suat
truéc c6 thé dang du dng luc trong cdc thanh, dim. Ciing c6 thé dang ting
sudt du trong cac két cau han. Vao Initial Stress:

Read IS File - chon nhap tng suat du tu file;

Apply Const Strs - dat tng suét truéc cho két cau;

Xem danh sach, ghi x6a gia tri tng suit trudc.

Sau khi dat tai vao muc Solve dé chon cdch giai:

Giai theo buéc dat tai LS hién tai
Giai tir file LS

Loi giai cuc bo

Chia luéi thich nghi

ANSYS giai bai toan theo cac 1énh dat buéc nhu & phan trén, nhip vao

Current LS. Clra s6 Output hién cdc thong s6 da dugc dit va tinh todn theo

cac budc thiét 1ap.

SSTATUS Command
ile

SOLUTTIOMN OPFPTIOHNS

PROBLEM DIMEMSIONALITY. . o o - .2-D

DEGREES OF FREEDOM. . . . o o - -UMKENOUN

ANMALYSIS TYPE . . . . . . - -STATIC <STEADY-STATE>
NEWTOM-RAPHSONM OFPTION . . - -PROGRAM CHOSEN

LOoAaD STEP OPTIOHNS

COMUERGENCE CONTROLS. . . . . . . .
PRINT OUTPUT CONTROLS . . . . . . .
DATABASE OUTPUT CONTROLS. . . . . .

-USE DEFAULTS
-HO PRINTOUT
-ALL DATA WRITTEN

AT TIHIIT TAMRT SIITIOCTT'T

LOAD STEP MUMBER. . . . . . . . . . . o o o 1
TIME AT EWMD OF THE LOAD STEP. . . . . - - - 1.p888
NUMBER OF SUBSTEPS. . . . . . . . . . . . . . . 1
MAXIMUM NUMBER OF EQUILIBRIUM ITERATIONS. . . . 1%
STEP CHANGE BOUMDARY COMDITIONS . . . . . . . . NO
TERMINATE ANALYSIS IF NOT COMUERGED . - - -YES <ERIT>



III. Hau xu ly Postprocessor
C6 2 muc Hau xur ly: Hau xtr 1y cac bai toan tinh va Hau xu ly
cac bai todn phu thudc thoi gian.

A\ General Postproe Hau xit Iy chung (POST1)

Chon dit liéu va File

Bang tong hop két qua

Doc két qua: Theo cdc thiét 1ap diu tién
Theo thiét lap ti€p theo
Theo thiét 1ap trudc do...
Biéng cdc budc dat tai
Bang thoi gian/tdn s6
Bing thiét 1ap s6 hiéu

Bai toan dao dong chu ky doi xing

FLOTRAN 2.1

Két qua dang hinh v&

Két qua Liét ke

Két qua dang cau hoi

Cac lva chon xuat két qua

Cac két qua theo Viewer (quan sat dang hinh dong)

Ghi File PGR ( file ghi cdc dang hinh anh )

Két qua tinh toan theo nt

Bang phan tir

Céc thao tac theo budc

Céc truong hop dat tai

Ghi két qua

Mo hinh con ...

bai todn moi

Dinh nghia/ Thay doi
Két qua tinh theo nut
Két qua tinh theo phan tr
Dt liéu bang phan tir
Thiét 1ap lai moi truong

Data & File Opts diing dé cho File co s& dif liéu va File xuat két qua
Results Summary dé xem tong hop két qua tinh to4n.
Viéc xuat két qua tuy thudc nguoi sit dung. Muc Read Results ding doc
cac két qua theo cac tuy chon:
First Set  Doc két qua theo budc thiét 1ap dau tién;
Next Set  Doc két qua theo budce thiét 1ap tiép theo;



Previous  Doc két qua theo budce thiét 1ap trudc do, khi da doc mot
két qua nao do;

Last Set Poc két qua theo thiét 1ap ti€p;

By Load Step Poc két qua theo cic budc dat tai. Khi vao,
ANSYS cho hop thoai chon s6 budc dat tai, s6 bude con, ty 1& cho mot doi
tuong trong mot budc thiét 1ap;

By Time/Freq Poc két qua tai mot thoi diém nao dé dugc ngudi st
dung thiét 1ap thoi gian, hodc gi4 tri tai diém gan thoi gian do.

By set NumberDoc két qua theo so hiéu thiét 1ap.

Modal Cyclic Sym  Poc két qua trong bai toan dao dong chu ky doi
xung v6i cach giai Read - in hay Expand.

ANSYS cho phép giai cac bai toan dong 2D va 3D két hop véi phan
mém FLOTRAN. C6 thé tinh dugc dong chay nén dugc va khong nén duoc,
dong chdy ting hodc dong chay réi tuy chuin Re.

Sau khi thiét 1ap yéu cdu xuat két qua, ngudi st dung c6 thé chon hinh
thitc biéu dién két qua.

Plot Results: Cac két qua cho duéi dang anh mau quan hé gitra cac tham
s0. ANSYS cho rat nhiéu ki€u: quan hé¢ tng suat, quan hé¢ bién dang, toc do
bién dang, gia t6c... Vao Plot Results, chon dang quan hé can thiét dé xuat.

ANSYS con cho dang bang két qua. Mudn 14y két qua vao List Results.
Do nhiéu bai todn phtc tap, khong cin vé hét cic so liéu tinh todn, ANSYS
cho phép 14y két qua cuc bo va két qua theoyéu cu bang Query Results.

Results Viewer cho phép xuit két qua va tao File hinh dong, déquan sat
qud trinh bién ddi clia céc tham s6 tir lic bat dau dat tai dén gia tri tai 16n
nhat.

Cac két qua c6 thé chon theo tinh todn Niit, ciing c6 thé chon két qua

tinh theo phan tir. Mot s6 truong hgp tinh toan can xac dinh cac két qua cuc



bd cho mot vai nit hoac mot s6 phan tlr ca biét, vao Define/Modify chon

Nodal Results hoac Elem Results, ANSYS cho hop thoai trg gidp chi dinh

nit hodc phan tir can xem két qua tinh toan.
Hau xit Iy bai toan theo thoi gianTimeHist Postpro (POST26)
A\ TimeHist Pe x|

Thiét 1ap

Luu dir ligu

Dinh nghia bién

boc dit lieu LSDYNA

Liét ké Danh sach bién

Liét ké Danh sich cuc tri Extrems
Bién do6 thi

Cac phép todn tinh todn

Cac phép toan dang bang

Tao phé.

Thiét lap lai Hau xt Iy

Thiét 1ap Setting- Setting/File: ANSYS yéu cau thiét 1ap duong dan dén
File dit liéu. Vao Setting va thiét 1ap duong dan cho File dit liéu da co.

Thiét 1ap dit liéu Data Setting - Vao Setting/Data dat gia tri thoi gian
MIN , MAX, budc chi thoi gian.

Thiét 1ap danh sach List Settings - Can ¢6 bang thong ké theo cac tham
s0: TMIN, TMAX, s6 gia N, s6 bién IR, tén bién VARNAM...

Thiét 1ap d6 thi Graph Settings - thiét 1ap pham vi thoi gian, budc chia
thoi gian, dat bién cho cac truc XVAR, ... cho hinh Vvé.

Math Operation - C4ic phép todn cOng trit, nhan chia, cic gia tri tuyét
doi, can, liiy thura, Loga, tim gia tri Max, Min...

Todn dang bang dung chuyén cdc bién thanh cdc tham s6 va nguoc lai.

Smooth Data Lam tron cac dit liéu, theo huéng dan dién céc tham so dé

1a tron, khir cc tap nhiéu,



Generate Spectrum - Tao 101 giai dang ph6é quan hé cdc bién véi thoi
gian,
Elec&Mag - Két qua bai toan dién-Ttr, tinh dong dién, cac tham so6 dién

tir truong. Vao Elec&Mag cho hop thoai, dién cac tham s dé cho két qua.

2.3 THUC PON TIEN ICH MENU UTILITY

File Select List Plot  PlotCkels  orkPlane Parameters Macro  MenuChrls  Help

Trong thuc don chinh c6 10 thuc don kéo xuong.

1. File
Clear & Stait New . X6a va khoi tao mot File méi
Change Jobname .. Thay tén File
Change Title ... Thay tiéu dé
Resume Jobname.db Xem 12_1% F\ﬂe *.DB
Resume from ... Xem lai tir...
Save asJobname.db  Ghi di liéu véi tén.db
Save as . Ghi dir liéu.

Wirite DB Log File ...

Read |nput from ...
Switch Output to

Ligt

Ghi dit liéu vao File *. log
Nhap bang cach doc dit liéu tir...
Khoa xuat két qua dén

: : Liét ke
File Operations Céc thao téc File
Anzyz File Options .. Chon File ANSYS
Import Nhefl/p...
Expart ... Xuat...
Bl Thodt
2. Chon Select

Trong xay dung mé hinh hinh hoc va trong qua trinh dat tai, can
xac dinh cuc bo mot doi tuong nhu nit, phan tir, mot thanh phan trong

cum lap... vao thuc don Select va chon.



| Entities ...
Compsdigzembly  #

E werpthing
Ewergthing Below  »

N selec Enttes

Sele Mone| Sele Belo

Chon doi tuong
Chon Thanh phan/Cum lap

Chon tat ca
Chon céac doi tugng sau

Sau khi chon vao Entities, ANSYS co mot
khung thoai dé chon. C6 thé chon Niit, Phan
tlr, Thé tich, Dién tich, Pudng, Diém.

Vao kiéu chon: Bay Num/Pick - Chon s6
hoac chon bang cach Kich chuot,
Attached to - chon bang gin vé6i mot déi
tuong, By Location - bang cuc b...

Hop thoai yéu cau chon phuong thiic:
From Full, Reselect, Also Select,
Unselect.

Hop thoai ¢6 mot sé nut diéu khién:
Sele All - Chon tat ca, Sele None Khong
chon, Invert Chon nguoc lai.

OK Chap nhan va thoat, Apply - dung
khi con chon tiép, Plot - V&, Replot- Vé
lai.

Chon Comp/Assemb - cho cic chon lua sau:

Create Compaonent ...
Create Aszembly ...
Edit Azzembly ...

Select Comp/dzzembly ..
Lizt Comp/tazembly ...
Delete Compdészembly .

Select Al
Select Hone

Tao thanh phan méi

Tao cum lip

Soan thao cum lap

Chon thanh phan/ cum lap

Liét ké dang sach thanhphan/ cum lap
X6a Thanh phan/Cum lap

Chon Tt ca va khong chon.

Trong chon EveryThing Bellow cho phép chon tét ca cac doi tuong:

Selected Yolumes
Selected Sreas
Selected Lines
Selected Keypoints

Selerted Flements

3. Thu muc List

Thé tich
Dién tich
buong
biém



List/File - Cho phép liét ké dudi dang bang cac File nhu File *.LOG,

File *.ERR,..., dung dé xem va kiém tra.

Lo Filer

Slahis F Eince Fils

. Oither ...
F.oypoints k

Line: Einan Files .

=

List/Status - Cho phép liét keé:

Files b

Stabus Global Skatus Trang thai chung

Kevpoints k Garaphics b PPN

Lines Warking Plane TI‘ELlIlg\ thal'fio h(-)a

Areas Parameters 4 M@.t lam VieC

Yalumes - Cac tham so6

-Metho

Modes : p- Method
Preprocessar 4 N 0 1,

Elements r . Tién Xt ly

Cornponents STl ’ N o131 1

Part: zeneral Postproc b Loi gl?.l Solution
TimeHist Postproc  » Hau xu 1y chung

Picked Entities +

Hau xtr Iy anh hudng thoi gian
b < Cac chon lua thiét k&

Loads 5 un-Time Stats T héi thoi o

. Radiation Matriz rang thai thoi gian

3

Design Opk
Properties i

Results Ma tran duong chéo
Other '

Configuration

C6 thé chon xem trang thdi cdc diém, dudng, dién tich, thé tich, ndt,
phan tr.
Cung c6 thé xem trang théi cuc bo bing cdch vao Picked Entities dé

xem két qua cua cac doi tugng duoc chon.
Coordinates anly L%f;’[ ke K'e,’ypOI/nt theo tQ?'dQ .
Coords +Attributes Liét ké diém c6 toa do véi thudce tinh
Hard Paints Liét ke cdc diém ciing




Element Types

Properties xem liét ké cac thuoc tinh:

all Real Constants
Specified Real Canst ...

Kiéu phan tir
Tat ca Real Constant

Section Properties
Specified Section Props

Mot s6 Real Constant dugc dinh nghia
Thuoc tinh mat cat

all Materials

all Matls, Specified Temp ...

all Matls, All Temps

Specified Matl, All Temps ...

T4t ca thudc tinh vat liéu
Vat liéu va nhiét do dugc dinh nghia
Tat ca vat liéu va tat ca nhiét do

Laver Data ...
Data Tables ...

Dt liéu 16p Layer
Bang dit liéu...

DiOF Constrainks
Force

Surface Loads
Body Loads
Inertia Loads
Solid Model Loads
Initial Conditions ~ #
Elem Init Condit'n  #

. Thuc don Plot

- v v v

Feplok

Keypoinks 4
Lines

Areas

Yolumes

Specified Entities k

Modes
Elements
Lavered Elements ...

Materials ...
Data Tables ...
Array Paramekers ..

Results »
Mulki-Plots

Components 4
Parks

Liét ké tai:

Rang budc bac tu do DOF

Luc, tai bé mat

Tai khoi

Tai ban dau, Tai ctia mo hinh dac
Diéu kién ban dau

Diéu kién ban dau ctua phan tu

Thuc don Plot ding dé diéu khién céc 1énh vé.
Replot- V& lai

Mo hinh da dugc xay dung. Muc Plot cho
phép hién cdc diém, cdc dudng, cac dién tich,
céc thé tich, cdc doi tugng riéng biét dugc dinh
nghia.

Ciing nhu vay, c6 thé cho hién cdc nit, cdc
phan tt.

Materials cho vé& d6 thi quan hé vat liéu véi
nhiét do. Nhap vao Material, mot hop hoi
thoai xuét hién cho phép chon loai vat liéu,
pham vi nhiét do0 TMIN, TMAX can vé do thi.
Data Tables Cho bang dir liéu;

Array Parameters - cho v€ tham s6 dudi dang
mang dugc nhap.

5. PlotCtrls - Kiém soat vé



Pan, Zoom, Rokate ...

View Settings

Murmnbering ...
Symbals ..
Skyle

Font Controls
Window Controls
Erase Options

Animate
Annaotate

Device Opkions ...
Redirect Plaks
Hard Copy

Save Plot Ckrls L.,
Restare Plok Chrls ...
Reset Plot Ctrls
Capkure Image
Restore Image ...
Write Metafile

Multi-Flot Controls ...

Multitvindow Layouk ...

Best Quality Image

Di chuyén, Phéng to thu nho, Quay...

Thiét lap kiéu hinh chiéu

Dianh s6: Dit khéa ddnh s6 diém, duong, ..
Cic ky hiéu: Diéu kién bién, Tai bé mat...
Kiéu: Thiét lap cac kiéu v&, mau, kiéu dudng...
Kiém sodt Font: Vao chon Font cho céc ky tu.
Kiém soat Cira s6: Chon cac dang ctia s0...
Chon x6a: Chon cach x6a hinh.

Hoat hinh: Tao hoat hinh véi cic File *.AVI.
Ghi chii: Chon kiéu chd giai 2D, 3D...

Chon thiét bi: theo Mode Vector, Mode AVI , Bmp;
Tao ban vé& véi cdc kiéu khic nhau (*.JPG, *.GRP...
Sao vao File hoac vao mdy in

Ghi cdc kiém so4t vé vao File theo dudng déan,
LAy ra cac kiém sodt da dugc ghi,

Thiét 1ap lai kiém soat vé,

Bit anh: bat anh trén man hinh, ghi vao File,

Goi anh da c¢6 ra man hinh, theo duong dan,

Ghi Metafile,

Kiém soat Multi-Plot: Chon cira s6 dé hinh anh Ve,
doi tuong vE.

. Thu muc Mat lam viéc WorkPlane

Display Working Plane

Show WP Status
WP Setkings ...

Offset WP by Increments ...

Offset WP ko
Aligr WP with

Change Active C5 ta

Hién Mat dang lam viéc WP

Bi€u dién trang thai mat 1am viec WP
Thiét lap mat lam viéc

Offset mat lam viéc theo s6 gia
Offset mat lam viéc

Can mait 1am viéc tir diém, duong, mat
Péi hé toa do CS

hange Display C5 to » P .x
Doi biéu dién CS
H¢ toa do dia phuong

Local Coordinate Swstems b

7. Thu muc Parameters



Scalar Parameters ..,

et o b el bait ty 1& cho tham so

bat ty 1¢ cho dit liéu

Array Parameters ¢ Tham s6 mang: Dinh nghia, Poc File..
Gek Array Data ... = N2
_ bat tham s6 mang
Array Operations k c, ” o L, n
Toan tu mang: Todn vecto, ma tran
Functions g Thtt nguyén goc
angular Units ... Ghi luu tham so

LAy ra tham s6
Save Parameters ...

Restore Parameters ...

8.Thu muc Macro

Create Macro .. Tao macro: Soan thao mot Macro
Execute Macra ... Execute Macro bang cach nhap tham so
Macro Search Path ... Puong dan tim Macro
Execute Data Block .. Execute nhom dit liéu
Edit Abbreviations ... SOE.IH thao de muc
Save Abbr .., Ghi luu dé muc
Restore abbr ... L4y ra dé muc
9 Thu muc MenuCtrl
' Mechanical Toolbar Thanh cong cu Bai todn co
Update Toabar Thanh cong cu Cap nhat
Exit Toohar ... Thanh Sogn thao
Save Toolba .., Thanh Ghi
Restore Toolbar .. Thanh goi File
Kiém soat thong bao

| Message Controls ..

Lép Menu Ghi

| Save Menu Layouk

2.4 TOM TAT MOT SO LENH THUONG DUNG
Ciac lénh trong PREP7: Céc lénh trong muc nay dugc dung dé xay

dung va b6 tri mot mo hinh bai todn cu thé.

- Nhém céc 1énh vé co s dit liéu - Database:
Céc l1énh PREP7 st dung dé doc mot mo hinh dit liéu vao trong
kho co s& dit liéu, dua danh sdch ra khoi co s& dit liéu, dong thoi diéu

khién qu4 trinh danh s6 cac thuc thé trong co s dit liéu.



AFLIST  Sédp xé&p cdc dit liéu hién thoi trong co s dit liéu.
CDREAD Doc mot file cia mo hinh khéi va cac thong tin dit liéu vao
trong kho dit liéu.
CDWRITE Viét kiéu dang hinh hoc va nhap cic muc dit liéu vio mot
file.
CHECK Kiém tra tinh ddy da clia c4c muc dit liéu hién thoi.
IGESOUT Viét cac dit liéu mo hinh khoi vao mot file theo dinh dang
IGES phién ban 5.1.
NUMCMP Nén thao tac danh s6 cac muc da duoc dinh nghia.
NUMOFF Thém vao mot s6 khoang trong cho cac muc duoc dinh
nghia.
NUMSTR Thiét lap cac s6 khoi dau cho viéc tu dong danh s céac
muc.
[PREP7  Bit dau tién hanh cong viéc tao mo hinh cho qud trinh tién
Xu ly.
- Nhém céc Iénh vé ki€u phan tir - Element Type:
Cac lenh PREP7 nay dung dé dinh nghia ki€u phan tir duoc su

dung trong m6 hinh.

DOF Thém s6 bac tu do cho thiét 1ap DOF hién thoi.
ET Dinh nghia mot kiéu phéan cu thé trong thu vién phan tir.
ETCHG Thay déi cdc ki€u phan tr cho phi hop véi céc kiéu cuia
chuing.

ETDELE Xo4a ki€u phan t.
ETLIST Liét ké cdc ki€u phan tir dugc dinh nghia hién thoi.
KEYOPT Thiét 1ap cac Iua chon khod phan tir.



- Nhém céc 1énh vé hing s6 - Real Constants:
Cic lénh PREP7 nay cho phép dinh nghia kiéu mo hinh hing

s0duoc dung trong bai toan.

R Dinh nghia cdc hang s6 thuc phan tu.
RDELE X6a céc thiét 1ap hang s6 thuc.
RLIST Xap xép cac thiét 1ap hang s6 thuc.

RMODIF Chinh stra cdc thiét 1ap hing s6 thuc.
RMORE Thém cac hang s6 thuc vao trong mot thiét 1ap.
- Nhém céc 1énh vé vat liéu - Materials:

Ciac lénh PREP7 st dung dé dinh nghia céc thuoc tinh vat liéu

EMUNIT DPinh nghia hé thong don vi cho cac bai toan tir truong.
MP Dinh nghia cac thudc tinh vat liéu tuyén tinh.

MPAMOD  Stra déi cdc hé s6 phu thudc nhiét do cuia qua trinh gidn
nd nhiét.
Sao chép dit liéu mo hinh cua vat liéu nay cho mot vat
MPCOPY
liéu khac.

MPDELE Xoba cac dac tinh vat liéu tuyén tinh.

/MPLIB Thiét 1ap dudng din dé doc va viét tir thu vién.
MPLIST Tao danh sach cac thuoc tinh vat liéu tuyén tinh.
MPMOD Lién két cac thuoc tinh vat liéu cho mo hinh vat liéu

dong luc hoc tudng minh.
MPUNDO Di chuyén cdc mo hinh vat liéu lién két dugc xac dinh
khong ding.

MPREAD Doc mot file cé chita cac thudc tinh vat liéu.



MPWRITE Viét cac thuoc tinh vat liéu trong kho dir liéu vao mot
file(néu nhu viéc chon thu vién vat liéu khong duoc xac
dinh).

- Nhém céc 1énh vé diém - Keypoints:

Céc lénh PREP7 nay duoc st dung dé tao, chinh sira, liét ké céc

diém.
GSUM Tinh todn va in cdc mo hinh hinh hoc.
K Pinh nghia mot diém.
KBETW Tao mot diém giita hai diém sin co.

KCENTER Tao mot diém tai tAm ciia dudng tron dugce dinh nghia

qua ba vi tri.

KDELE Xo4 cac diém khong duogc tao luéi.

KDIST Tinh todn va liét ké khoang céch giita hai diém.
KFILL Tao cdc di€ém nam trong hai diém di co.

KGEN Tao thém cac diém tir mot phan cua cdc diém.

KL Tao mot diém tai vi tri duoc xdc dinh trén mot dudng

thang c6 san.
KLIST Liét ké cdc diém dugc dinh nghia.
KMODIF Chinh stra cac diém c6 sén.

KMOVE Tinh to4n va di chuyén mot diém dén vi trf giao nhau.
KNODE Dinh nghia mot diém tai vi tri cia mot niit da c6 sin.
KPLOT Hién thi c4c diém da duoc Iya chon.

KSUM Tinh todn va in c4c thong ké hinh hoc clia cic diém da

duoc chon.



KTRAN Di chuyén mot phan cdc diém dén mot hé toa do khac.

SOURCE binh nghia mot vi tri mac dinh cho cic nit hodc cac
diém khong dugc dinh nghia.

- Nhém céc 1énh vé dudng - Lines:

Cic lénh PREP7 dung dé€ tao, chinh sira, liét ké, v.v... cic dudng.

L Dinh nghia mot dudng gitta hai diém.
L2ANG Tao mot dudng thang tai géc sinh ra bdi hai dudng
thang.
L2TAN Tao mot dudng thang tiép tuyén vé6i hai dudng thang.
LARC Dinh nghia mdt cung tron.
LAREA Tao mot dudng ngén nhat giit hai diém trén mot mit.
LDELE Xo4 cdc duong thang khong duoc tao Iuéi.
LDIV Chia mot dudng thang ra hai hay nhiéu dudng thang

LEXTND Kéo dai mot duong thang thong qua hé s6 géc ctia n.

LFILLT Tao mot dudng vong gitta hai dudng cit nhau.

LGEN Tao thém cdc dudng thang tir mot phan clha duong
thing.

LLIST Liét ké cac dudng thang duoc dinh nghia.

LPLOT Biéu dién c4c diém duoc chon.
- Nhém céc 1énh thao tac vé tao luGi - Meshing:
Cac lénh PREP7 dung dé tao ludi mo hinh khéi véi céc nit va céc
phan tu.
ACLEAR Xo4 cac nidt va phan tir mat lién két véi cac mat da

duoc lua chon.



AESIZE Xac dinh kich thudc phan tir dugc tao ludi trén cac

mat.

AMAP Tao mot ban ludi 2-D dua trén cac phuong xac dinh
clia mat.

AREFINE Lam tinh luéi xung quanh cidc mat da dugc xacdinh.

CLRMSHLN Xo4 cac thuc thé da duoc tao Iu6i.

DESIZE Piéu khién qué trinh mic dinh kich thudc cla cic
phan tt.
ESIZE Xic dinh s6 khodng chia ctia dudng thang.

- Nhém céc 1énh thao tac vé nit - Nodes:

Ciac léenh PREP7 dung dé€ tao, chinh stra, liet ke, v.v..., c4c nit.

FILL Tao mot dudong thang lién két céc nit gitta hai nit ¢
san.
MOVE Tinh todn va di chuyén mot dén mot giao diém.
N Dinh nghia mot niit.
NDELE Xo4 cac nut.
NDIST Tinh toan va liét ké khoang cach gitra hai nuit.
NGEN Tao thém niit tir mot phan cta nuit.
NLIST Liét ké cac nit.

NMODIF Chinh stra mot nut ¢é san.
NPLOT Biéu dién c4c nit.
NREAD Poc céc nat tir mot file.

NWRITE Viét cac nat vao mot file.



- Nhém céc 1énh thao tdc v€ phan tir - Elements:

Céac lénh PREP7 dung dé tao, chinh sira, liét k&, v.v..., cdc phan ti.

E
EDELE
EGEN
ELIST
EMODIF

EMORE

ENGEN
EPLOT

EREAD
EWRITE

Dinh nghia mot phan tir qua lién két ndt.
Xo4a cac phan tir duoc lua chon tir mo hinh.
Tao cac phan tlr tir mot phan c6 san.

Liét ké cac phan tu.

Chinh stra phan tir duoc dinh nghia trudc do.

Thém vao cdc nut twong xing v6i phan tor duoc dinh

nghia.

Tao cac phan tlr tir mot phan c6 san.
Hién thi c4c phan ttr.
DPoc cédc phan ti tir mot file.

Viét cac phan tir vao file.

- Nhém céc 1énh thao tac vé bac tu do ghép doi - Coupled DOF:

Céac lénh PREP7 dung dé tao, chinh stra, liét ké céc bac tu do ghép doi.

CP
CPDELE
CPLGEN
CPLIST

CPNGEN

Dinh nghia hoac chinh stra mot cap bac tu do.
Xoa cac thiét 1ap cho cap bac tu do.

Tao ra cac thiét 1ap cac cap nut tur thiét 1ap c6 san.
Liét ké cac thiét 1ap cap bac tu do.

Dinh nghia, chinh stra, hoac thém vao thiét 1ap mot cap

bac tu do.



- Nhém céc lénh vé mat cat ngang - Cross Sections:

Céc lénh PREP7 nay dung dé diéu khién mat cit ngang.
SDELETE Xo4d mat cat ngang tir kho dir liéu ctia ANSYS.
SECDATA MO ta hinh hoc clia mot mat cat ngang dam.

SECPLOT In hinh ddng hinh hoc mat cat ngang ctia dim.

Cac lénh trong Solution:
Ciac lénh nay duoc dung dé nhap va giai quyét tinh todn cdc mo hinh
bai toan.
- Nhém céc lénh vé thao tac lua chon ki€u phan tich - Analysis
Options:
Cac 1énh SOLUTION dung dé thiét 1ap cac lua chon phan tich cho bai
toan.

ANTYPE Xac dinh kiéu phan tich va bat ddu lai mot tién trinh.

SEOPT Xac dinh cac Iya chon phan tich cu tric con.
/SOLU Nhap qua trinh xu ly giai.

SOLVE Bat ddu mot qua trinh giai.

- Nhém cdac 1énh vé thao tic lua chon giai bai toan phi tuyén -
Nonlinear Options:
Céc lénh SOLUTION sir dung dé dinh nghia céc lua chon cho qui
trinh phan tich bai todn phi tuyén
Xac dinh s6 luong cdc ki€u (mode) m& rong va viét
MXPAND cho bai todn phan tich dao dong riéng hay bai todn phan

tich 6n dinh.



NCNV bat khoa gi6i han cho qué trinh phan tich bai toan.

NLGEOM Tinh dén cac két qua bi€n dang trong bai toan phan
tich tinh hay bai todn qué do hoan toan.

NROPT Xac dinh phuong phap giai Newton-Raphson cho bai

todn phan tich tinh hay bai todn qua do hoan toan.

- Nhém cdc 1énh vé thao tac Iua chon dong luc hoc - Dynamic Options:
Céac lénh SOLUTION x&c dinh cdc lua chon cho bai todn dong luc hoc.

MDAMP Xac dinh ty so tat dan 12 mot ham cia mot kiéu
(mode).

MODOPT Xécdinh lya chon phan tich cho bai toidn dao dong
riéng.

MXPAND Xiac dinh s6 luong cdc ki€u mau (mode) dé tir d6 mo
rong cho ca bai toan va viét cho bai toan dao dong riéng
hay bai to4n 6n dinh.

TIMINT LAy cac két qua tuc thoi.

TINTP DPinh nghia cac thong so tic thoi.

TRNOPT Xéc dinh lua chon phan tich cho bai toén tic thoi.

- Nhém 1énh vé céc thao tac hon hop - Miscellaneous Loads:
Ciac lénh SOLUTION dung cho qud trinh dinh nghia va diéu khién hon hop
OUTPR Diéu khién qua trinh in ra 10i giai.
OUTRES biéu khién qu4 trinh viét céc két qua gidi vao trong kho dit
ligu.

SBCLIST Liét ké cac dicu kién bién mo hinh khoi.



- Nhém céc 1énh vé bac tu do chinh - Master DOF:

Ciac léenh SOLUTION dung dé xéc dinh cac bac tu do chinh.

M binh nghia bac tu do chinh cho bai todn phan tich thu
gon (sau d6 mé& rong cdac két qua bai todn bang lénh
MXPAND).

MDELE Xdba dinh nghia c4c bac tu do chinh.

MGEN Tao thém cac bac tu do chinh MDOF cho thiét 1ap da
dinh nghia truéc do.

MLIST Liét ke cac bac tu do chinh.

TOTAL X4c lap qua trinh ty dong tao cac bac tu do chinh
MDOF.

- Nhém céc 1énh vécéc lién két phan tir hitu han - FE Constraints:

Cac lénh SOLUTION dung dé xac dinh céac diéu kién lién két trén mo

hinh phan tit hitu han

D Dinh nghia céc diéu kién DOF tai cac niit (bac tu do tai cdc
nut).
DDELE Xo4 céc diéu kién bac tu do.
DLIST Liét ke cdc diéu kién DOF.

LDREAD Poc két qua tur file va ap dung cho bai toan nhu la dit

liéu nhap vao.

Cac 1énh POST1: Nhitng 1énh nay dung cho chuong trinh xtr 1y cu6i

cung cac két qua tir cac két qua ctia bai toan da giai.



- Nhém 1énh vé thao tac Set Up:
Cic lénh POST1 dung dé nhap dit liéu vao trong kho dit liéu cho
qua trinh hau xtr 1y.
APPEND Doc dit liéu tir file két qua va gan ching véi kho dit liéu.

DESOL Dinh nghia, chinh stra cadc két qua giai tai mot nit cta
phan tr.

DETAB Chinh stra bang két qua phan tir trong kho dit liéu.

DNSOL binh nghia hoac chinh stra két qua giai tai mot nuit.

FILE Xac dinh r6 file dit liéu ma tir d6 cac két qua dugc tim thay.

[POST1 Nhap qua trinh hau xt ly két qua.

RESET  Thiét lap cac 1énh POST1, POST26 vé gi4 tri mic dinh ban
dau.

SET DPinh nghia viéc thiét 1ap dit liéu duoc doc tur cac file két

qua.

- Nhém céc 1énh vé két qua - Results:
Cac lenh POST1 dugc st dung dé xir Iy céc két qua dugc luu trit cuia
cac nut hay phan tlr, nhu cac két qua DOF, céc tng suat nut...
PLDISP Biéu dién cau tric chuyén vi.
PLESOL Biéu dién cac két qua giai theo phan tir
PLNSOL Biéu dién cac két qua giai theo niit
PLVECT Biéu dién céc két qua 1a céc vec to.
PRNSOL In cac két qua giai nut.
PRRSOL In cac két qua tinh theo phan luc.



Cic lénh POST26: Cic lénh sir dung d€ xir 1y két qua doi véi nhiing
bai toan c6 lién quan dén cac budc thoi gian.
- Nhém cac 1énh v€ thao tac thiét 1ap moi truong - Set Up
Ciac lénh POST26 dung dé Iuu trit dit liéu cho qud trinh xr 1y.
DATA Nhap cac ban ghi dit liéu tir file vao bién so.

ESOL Xac dinh dit liéu phan tir duoc luu trit tir cac file két qua.
FILE Xac dinh cac file dit liéu tr d6 14y cac két qua ra.
NSOL Xac dinh céc dit liéu thudc nit duoc luu trix tir file két qua.

NUMVAR Xaéc dinh s6 luong bién s6 dugc phép su dung trong
POST26.
[POST26 Tién hanh qua trinh hau xu ly bai toan theo budc thoi
gian.
RFORCE Xac dinh toan b cac dit liéu phan luc dugc luu trit.

SOLU Xéc dinh céc 10 giai duoc luu trit cho moi bude thoi gian.

2.5 MOT SO CU PHAP KHAI BAO CAU LENH TRONG ANSYS
Céc khai bdo lénh trong tién xtr 1y Preprocessor (/PREP7...):
1. Khai bdo kiéu phan ti:
ET: Kiéu phan tir.

Cua phap: ET, ITYPE, Ename, KOP1,...., KOP6, INOPR.
Ham: Kiéu phan tir, goi kiéu phan t&r trong thu vién phan ti.
Tham so:
ITYPE: S6 thit tu ctia kiéu phan t& trong mo hinh hinh hoc.

Ename: Tén ma kiéu phan ttr.



KOP1~KOP6: Chon céc tham s6, kiéu bai toan (Tuy chon theo
kiéu phan tir).
INOPR: Mac dinh =1, tat ca 16i giai theo phan tir trong xuét két
qua kiéu bang s& bi huy.
ETDELET: Xéa kiéu phan tir
Cu phap: ETDELET, ITYP1, ITYP2, INC.
Ham: Lénh xo04 ki€u phan tir da dugc dinh nghia.
Tham so:
ITYPI1: Xo4 ki€u phén tir da dinh nghia dau.
ITYP2: Xo4 ki€u phén tir da dinh nghia cu6i
INC: Bu6e nhay tir ITYP1 va ITYP2, mac dinh = 1.
ETABLE: Bang phan tu
Ct phap: ETABLE, Lab, ITEM, COMP.
Ham: Lap bang dit liéu phan tr.
Tham so:
Lab: Nhan.
ITEM, COMP: Cic dai lugng duoc ké trong bang.

2. Khai bao vat liéu:
R hoiac REAL: Khai bao cac hang sé vat liéu.
Cd phap: R, NSET, R1, R2, R3,...R6.

Ham: R hoac Real khai bdo cic hang sd dac trung hinh hoc vat

Tham so:
NSET: S§ hiéu vat liéu khai bdo.



R1~R6: Cic ma nhan cdc hing s6 vat liéu (Thi du R1: 6
nhap dién tich mat cat, cdc tham s6 can nhap khic nhu cédc dac
trung hinh hoc, m6 men quan tinh).
RMORE: Khai ti€p cac hang so vat liéu

Ci phap: RMORE, R7, RS,..., R12.

Ham: Khai bdo cdc hang s6 dac trung hinh hoc vat liéu(tiép).

Tham so:

R7~R12: Cac tham s0 vt liéu danh so tir 7 dén 12.

RDELE: X6a hang sé vat liéu

Cu phap: RDELE, NSET1, NSET2, NINC.

Ham: Xod cdc hang s6 dac trung hinh hoc vat liéuda dinh

nghia.

Tham so:

NSET1: Xoa phan tir da dinh nghia dau tién.

NSET?2: Xo4 phan tir da dinh nghia sau cuing.

NINC: Budéce gitta NSET1 va NSET2, méac dinh =1.

MP: Thugc tinh vat liéu
Cu phap: MP, Lab, Mat, C0, C1, C2, ..., C4.
Ham: Xéc dinh cdc hang s6 thudc tinh vat 1y va nhiét do cta
vat liéu.
Tham so:
Lab: Cac nhan cua thudc tinh:

EX: M6 dun dan hoi theo truc X.
EY: M6 dun dan hoi theo truc Y.
EZ: M6 dun dan hoi theo truc Z.
GXY: Mo dun truot theo mat X-Y.



GXZ: M6 dun truot theo mat X-Z.
GYZ: Mo dun truot theo mat Y-Z.
NUXY: Hé s6 Poisson trén mat X-Y.
NUXZ.: Hé s6 Poisson trén mat X-Z.
NUYZ: Hé s6 Poisson trén mat Y-Z.
MU: Hé s6 ma sat (Theo dinh luat Coulomb).
Céc hé so6 vat 1y khac nhu hé s6 dan nd nhiét, hé s6 dan hoi. ..
MAT: H¢ s0 vat liéu.
Khi tinh chat vat liéu bién doi theo thoi gian, nhiét do c6 thé bi€u
dién theo da thic: H(T) = CO + CI1T + C.T>+ C3.T° + C4.T".
Cac hé s6 C0, Cl1, C2, C3, C4 1a cac hé so cua da thiic.
MPDELET: Xoa thuéc tinh vat liéu
Cu phap: MPDELET, Lab, MAT1, MAT2, INC.
Ham: Xo4 khai bao thudc tinh vat liéu.
Tham so:
Lab: Cac nhan cua thudc tinh vat liéu
MAT1: Nhan vat liéu dau.
MAT?2: Nhan vat liéu cuoi.
INC: Budc nhay giita nhan 1 va nhan 2.
3. Xay dung mo hinh FEM:
N: Dinh nghia nuit.
Cu phap: N, NODE, X, Y, Z, THXY, THYZ, THZX.
Ham: Dinh nghia nat trong hé toa d6 dugc chon.
Tham so:
NODE: S6 thit tu nuit.

X, Y, Z: Toa do6 cta nit trong hé toa do dugc chon.



THXY: Go6c quay cua truc XY.
THYZ: Géc quay cua truc YZ.
THZX: Géc quay cua truc ZX.
FILL: Dién nit chen giira 2 nit da biét
Cu phap: FILL, NODE1, NODE2, NFILL.
Ham: Dién chén cdc nit giita hai da dugc dinh nghia
Tham so:
NODET1: Niit dau.
NODE?2: Niit cudi trong doan cén chia.
NFILL: Chia déu khoang va dién niit vao khoang gitta.
4. Lénh xay dung mo6 hinh hinh hoc:
POINTS: Diém
K
Cd phap: K, NPT, X, Y, Z.
Ham: Dinh nghia diém hinh hoc.
Tham so:
NPT: So thtt tu diém.
X, Y, Z: Toa do diém.
KFILL
Cu phap: KFILL, NP1, NP2, NFILL.
Ham: Dién cédc diém gitta hai diém cho trudc.
Tham so:
NP1: So thtt tv ciia di€ém thit nhat.
NP2: So thit ty ciia diém thit hai.
NFILL: S6 diém can chia giita NP1 va NP2.



Line: Puong
L
Cu phap: L, P1, P2.
Ham: Dinh nghia dudng tit 2 dudng cho trudce.
Tham so:
P1: Diém dau.
P2: Diém cudi.
LDIV
Cu phap:LDIV, NL1, RATIO, PDIV, NDIV, KEEP.
Ham: Chia duong thanh nhiéu doan phan ti.
Tham so:
NL1: S6 hiéu duong can chia.
RATIO: Ty 1é chiéu dai can chia.
PDIV: S6 diém chia.
NDIV: S6 lugng doan méi, mac dinh =2.
KEEP = 0: Buong cii bi xo4.
= 1: Dudng cii gilt nguyén.
AREA
Ct phap: A, P1, P2, P3, P4, ...
Ham: Pinh nghia dién tich tir cdc diém da biét

Tham s6: P1, ..., P9: C4c diém di dugc dinh nghia

VOLUM
\"
Cua phap: V, P1,..., P8

Ham: Dinh nghia thé tich tlr cic diém da biét



Tham s6: P1, ..., P8: C4c diém di dugc dinh nghia

VA
Cu phap: VA, A1, ..., Al0.
Ham: Dinh nghia dién tich tir cic dién tich da dinh nghia
Tham so: Al, ..., A10: Céc dién tich da dugc dinh nghia

Cac khai bdo 1énh trong Hé giai bai toan Solution (/SOLU...):
1. Pinh kiéu bai todn:
ANTYPE
Cu phap:ANTYPE, Type, Status.
Ham: Chon kiéu tinh toén.
Tham so:
Type:
Static (=0): Phan tich tinh.
Buckle (=1): Phan tich lap.
Modal (=2): Phan tich kiéu MOD.
Harmic (=3): Phan tich dao dong diéu hoa.
Trans (=4): Phan tich chuyén déi.
Substr (=7): Phan tich cau tric con.
Spectr (=8): Phan tich phd.
Status:
New: Trang thdi tinh.
est: Khoi dong lai bai toan da co.
Mac dinh: ANTYP, Static, New.
2. Lién két va goi tua
D



Cu phéap:
D,NODE,Lab,VALUE,VALUE2,NEND,NINC,Lab2,., Lab6.
Ham: Dinh nghia lién két, chuyén vi vd gbc quay cia nut -
Po tu do DOF.
Tham so:
NODE: Tén nut.
Lab: Nhin UX, UY, UZ chuyén vi.
ROTX, ROTY, ROTZ: Goc quay.
VALUE: Gi4 tri chuyén vi hodc quay.
VALUE2: Gia tri ao.
NEND: Nuit két thic dat lién két.
NINC: Budc tién niit tt NODE dén NEND.
Lab2,...,Lab6: C4c budc chuyén vi / quay bo sung.
DSYM
Cu phap:DSYM, Lab, Norm, KCN.
Ham: Xac dinh lién két trén mat doi xing.
Tham so:
Lab: SYM: Diéu kién bién doi xing.
ASYM: Diéu kién bién phan d6i xing.
Norm: X, Y, Z: Phép tuyén clia mat phang doi xing.
KCN: Hé toa do xdc dinh mat phang d6i xing.
3. Dat tai:
F
Cu phap: F, NODE, Lab, VALUE, VALUE2, NEND, NINC.
Ham: bat luc tap trung tai cc nut.
Tham so:

NODE: Tén nut.



Lab: Nhan FX, FY, FZ: Luc.
MX, MY, MZ:Momen.
VALUE: GiA tri luc hoac mémen.
VALUE2: Gia tri ao.
NEND: Nuit két thuc.
NINC: Budc tién tir niit NODE dén NEND.
TUNIF
Cu phap: TUNIF, TEMP.
Ham: Dinh nghia nhiét do nit don vi.
Tham so:
TEMP: Tri so nhiét do.
CDWRITE
Cu phap: CDWRITE, Option, Fname, Ext, Dir.
Ham: Ghi dir liéu hinh hoc va tai vao File ma ASCII.
Tham so:
Option ALL: Tat ca cac dit liéu.
GEOM: Dit liéu hinh hoc.
SOLVE
Cu phap: SOLVE.

Ham: Khéi dong tinh toan.

Cac khai bdo 1énh trong hau xtr 1y Postprocessor (/POST1, /POST26...):
Hau xtr 1y ¢6 nhiém vu xuat cac két qua theo yéu cau nguoi dung véi
diéu kién c6 thé, cdc dit lieu c6 thé xuat duéi dang bang, do thi, file dit
liéu...
1. bat budce xu ly:
SET



Cu phap: SET, LSTEP, SBSTEP, FACT, KIMG, TIME,
ANGLE.
Ham: Doc cac dit liéu tur file.RST cac két qua dugc luu sau khi
xtr Iy SOLUTION dé xir 1y trong postprocessor.
Tham so:
LSTEP: it s6 budc tinh cua dit lieu vao dé doc.
SBSTEP: Dat s6 budc tinh con.
FACT: Ty 1¢ mac dinh = 1.0
KIMG =0: Phan thuc dung khi phan tich phtc so.
=1: Phan ao khi phan tich phtc sé.
TIME: Thoi gian.
ANGLE: Géc 1éch pha trong bai toan dao dong diéu hoa.
2. V& chuyén vi:
PLDISP
Cd phap: PLDISP, KUND.
Ham: Biéu dién chuyén vi clia cdc phan tir dugc chon.
Tham so:
KUND = 0: Chi biéu dién hinh c4c phan tir chuyén vi.
= 1: Biéu dién hinh chuyén vi va chua chuyén vi.
=2: Biéu dién nhu 1 nhung c6 méi lién két gitta
phan chuyén vi va chua chuyén vi.
KSCAL = 0: Biéu dién dugc dat theo ty 1& cho hinh
khong bién dang.
= 1: Biéu dién duoc dat theo ty 1¢ cho hinh bién
dang.
3. Bi€u dién két qua bang bang:
PRRSOL



Cu phap: PRRSOL, Lab.
Ham: Biéu dién két qua tinh todn theo c4c nit dudi dang bang.
Tham so:
LAB: FX, FY, FZ.
MX, MY, MZ.
4. Cac lénh diéu khién man hinh
- Lénh chon man hinh va ctra sé:
/SHOW
Cu phap: /SSHOW, Fname, EXT, VECT, NCPL.
Ham: Vé d6 thi theo céc s6 liéu tinh todn.
Tham so:
Fname: Tén file anh, néu dung man hinh VGA ctia PC can goi
ra
EXT: Tén kiéu file anh.
VECT = 0: Raster mode.
= 1: Vector mode.
NCPL: Dinh mau: 4 = 16 mau; 8 = 256 mau.
/WINDOW
Cu phap: /WINDOW, WN, XMIN, XMAX, YMIN, YMAX,...
/ WINDOW, WN, TOP (BOT, LEFT, RIGHT)
Ham: Dinh nghia cira s6 lam viéc.
Tham so:
WN: S6 thit tu clia céc clra s6 (tir 1~5)
XMIN, XMAX, YMIN, YMAX: Toa do ctia céc clra sé.



Chuong 3
UNG DUNG PHAN MEM ANSYS DPE GIAI BAI TOAN
TIM TAN SO RIENG VA DANG DAO PONG RIENG CUA
MOT SO KIEU DAM CO BAN

Chuong 3 ndy, ta sé& tng dung phdn mém ANSYS dé giai bai todn tim
tan sO riéng va dang dao dong riéng clia mot s6 kiéu dam dong chat co ban.
Noi dung cht yéu gidi thiéu mot s6 chuong trinh tim tan so riéng va dang
dao dong riéng vé uon thuin tuy cia mot s6 kiéu dam ting véi cdc diéu kién

bién khac nhau.

3.1 GIGI THIEU VE PHAN TUDAM BEAM3
3.1.1 Mo ta phan tdt BEAM3 (2-D Elastic Beam)

BEAM3 la phan tir ddam dan hoi 2D dang truc c6 kha nang chiu duoc
stic kéo, chiu nén, va chiu u6n. Phan tlr nay c6 ba bac tu do tai moi nit: tinh

tién theo cac truc X, Y va quay quanh truc Z.

Chiéu cao

Hinh 3.1. M6 ta dam BEAM3.
Trong hinh vé trén, dd mo ta cac vi tri nit va hé toa do cho phan tr
dam nay. Phan tt BEAM3 dugc dinh nghia boi hai nit (I, J), mot dién tich

mat cit ngang (A), mé men chéng uon (I), chiéu cao dim (H), va cdc thudc



tinh cta vat liéu khac nhu: mat do khoi (o), mo dun dan hoi (E) 1a nhiing
gia tri ma ta can khai bao trong chuong trinh.
3.1.2 Khai bao phan tor dam BEAM3
ANSYS quy dinh cac khai bao trong phan tr dam BEAM3 nhu sau:
Tén phan tir (Element Name):
BEAM3
Cac nut (Nodes):
LJ
Céc bac tu do (Degrees of Freedom):
UX, UY, ROTZ
Céc hang s6 (Real Constans):
Dién tich mit cat (Area), md men chong uén (Iyy), chiéu cao
(H).
Céc thuoc tinh vat liéu (Material Properties):
Mo dun dan hoi (EX), mat do khoi (DENS).
3.2 CAC BAI TOAN CU THE
3.2.1 Bai todn tim tin so riéng va dang dao dong riéng vé uon ctia dam chit
nhat mot dau ngam

Dé bai: Cho dim chit nhat ¢6 moé hinh nhu sau:

b
> o, A, EI 4
- y
! | H
!
el
- ’ B._
] L -

Hinh 3.2. M6 hinh dam chit nhat mot dau ngam.



Trong d6: E =20.10" N/m? p= 7850 kg/ m.
H=0,06m; B=0,04 m; L=2,3m.
Yeéu cau: Tim tin s6 riéng va dang dao dong riéng vé udn ctia dam.
Chuong trinh ANSYS nhu sau:
/UNITS,MKS ! Thiét 1ap hé don vi cho ca bai toan 1a MKS
/VERIFY,DAM CHU NHAT MOT DAU NGAM
JPGPRF,500,100,1 ! Macro dé€ thiét 1ap viéc in két qua dudi dang anh JPEG
/SHOW.JPEG ! X4c dinh c4c thong s6 cho viéc biéu dién anh JPEG
/PREP7 ! Lénh tién xtr 1y
/TITLE,DAM CHU NHAT MOT DAU NGAM ! Dit tiéu dé cho bai todn
ET,1,BEAM3 I Khai bdo kiéu phan tir, kiéu dim phang BEAM3
MP,EX,1,20E10 ! Khai bdo m6 dun dan héi E = 20.10'° N/m?.
MP,DENS,1,7850 ! Khai bao khoi luong riéng p= 7850 kg/m.
R,1,0.24E-2,0.72E-6,0.06 ! Khai bdo dic trung hinh hoc: Dién tich A =

0.24E-2 m?, moémen chong uon I= 0.72E-6 m*, H = 0.06m.
K,1 ! Pinh nghia diém 1 tai 0,0,0.

K,2,2.3 ! Pinh nghia diém 2 tai X=2.3.

L,1,2 ! Dinh nghia dudng thang néi hai diém 1va 2.

LESIZE,ALL,,,30 ! Chia toan bo dudng thing thanh 30 khoéng.

LMESH, 1 | Chia lu6i duong thang.
FINISH ! Két thuc tién xur 1y.
/SOLU ! Lenh gidi.

ANTYPE,MODAL ! Chon ki€u phan tich cho bai toan, kiéu MODAL.



MODOPT,REDUG,10,,,10 ! In toan bo hinh ddng cic kiéu (MODE)

thu gon.
MXPAND

M,3,UY,31

M,2,UY
OUTPR,ALL,ALL
DK,1,ALL

PSOLVE,ELFORM
PSOLVE, TRIANG
PSOLVE,EIGREDUC

PSOLVE, EIGEXP
FINISH

/POST1

SET,LIST

SET,1,1
PLDISP,1
SET,1,2
PLDISP, 1
SET,1,3

! M& rong cho toan bo cac kiéu MODE cho ca bai
toan.

! Binh nghia cic bac tu do chinh theo truc Y tir ntit
3 dén nat 31.

! Binh nghia bac tu do chinh theo truc Y tai nut 2.

! Thiét lap in tat ca cac dir liéu cua cac niit ra.

! Dat diéu kién bién han ché tat ca cdc bac tu do tai

ndt 1 (mot dau ngam).

! Tao cac ma tran phan tt.

! Pua ra ma tran duong chéo.
! Tinh toan céc tri riéng va vecto riéng st dung.
phuong phéap giai HOUSEHOLDER.

! M& rong qua trinh giai bai toan cac vecto riéng.

! Két thiic qua trinh giai.

! Lénh bat ddu qud trinh hau xtt Iy POST1.

I Doc céc két qua trong file két qua sau khi gidi dé
xt 1y trong /POST1 theo thit tu.

! Doc 101 giai ciia budc tinh 1.

! In dang dao dong cua 1oi giai 1.

! Doc 161 giai ctia budc tinh 2.

! In dang dao dong ctia budc tinh 2.

! Doc 16i giai cua budc tinh 3.



PLDISP, 1

! In dang dao dong ctia budc tinh 3.

SET,1,4 ! Doc 16i giai cua budc tinh 4.
PLDISP,1 ! In dang dao dong cua budc tinh 4.
SET,1,5 ! Doc 161 giai ctia budc tinh 5.
PLDISP,1 ! In dang dao dong budc tinh 5.
SET,1,6 ! Doc 16i giai cua budc tinh 6.
PLDISP, 1 ! In dang dao dong ctia budc tinh 6.
SET,1,7 ! Doc 161 giai ctia budc tinh 7.
PLDISP,1 ! In dang dao dong cua budce tinh 7.
SET,1,8 ! Doc 16i giai cua budc tinh 8.
PLDISP, 1 ! In dang dao dong ctia budc tinh 8.
SET,1,9 ! Doc 161 giai ctia budce tinh 9.
PLDISP,1 ! In dang dao dong ctia budc tinh 9.
SET,1,10 ! Doc 16i giai cua budc tinh 10.
PLDISP, 1 ! In dang dao dong ctia budce tinh 10.
PRNSOL,U,COMP ! V& chuyén vi clia nut.
PRNSOL,ROT,COMP ! V& gbc xoay cua nit.
/POST26 ! Bat ddu qud trinh hau xt 1y trong /POST26.

*GET,FREQ,MODE,1,FREQ ! Inra tin s6 ctia kiéu (MODE) 1.
*GET,FREQ,MODE,2,FREQ ! In ra tan s6 ctia kiéu (MODE) 2.
*GET,FREQ,MODE,3,FREQ ! In ra tan s6 ctia kiéu (MODE) 3.
*GET,FREQ,MODE,4,FREQ ! In ra tan s6 ctia kiéu (MODE) 4.
*GET,FREQ,MODE,5,FREQ ! In ra tan s6 ctia kiéu (MODE) 5.



*GET,FREQ,MODE,6,FREQ ! In ra tin s6 cua kiéu (MODE) 6.
*GET,FREQ,MODE,7,FREQ ! In ra tin s6 ctia kiéu (MODE) 7.
*GET,FREQ,MODE,8,FREQ ! In ra tan s6 ctia kiéu (MODE) 8.
*GET,FREQ,MODE,9,FREQ ! In ra tin s6 cua kiéu (MODE) 9.
*GET,FREQ,MODE,10,FREQ ! In ra tin s6 cua kiéu (MODE) 10.

FINISH ! Két thic qua trinh giai bai toan.

Cac két qua ANSY'S tinh toan nhu sau:
A. Céc gia tri tan so riéng - f (Hertz) cia 10 MODE dau tién:

*GET FREQ FROM MODE 1 ITEM=FREQ VALUE= 9.24695589
*GET FREQ FROM MODE 2 ITEM=FREQ VALUE= 57.9041432
*GET FREQ FROM MODE 3 ITEM=FREQ VALUE= 161.928262
*GET FREQ FROM MODE 4 ITEM=FREQ VALUE= 316.732172
*GET FREQ FROM MODE 5 ITEM=FREQ VALUE= 522.343901
*GET FREQ FROM MODE 6 ITEM=FREQ VALUE= 778.048536
*GET FREQ FROM MODE 7 ITEM=FREQ VALUE= 1083.04252
*GET FREQ FROM MODE 8 ITEM=FREQ VALUE= 1436.41244
*GET FREQ FROM MODE 9 ITEM=FREQ VALUE= 1837.16618
*GET FREQ FROM MODE 10 ITEM=FREQ VALUE= 2284.26835

B/ Biéu dién mat cit ngang clia dam chit nhat:
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MAT CAT NGANG DaM CHU NHAT
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Hinh 3.3. Mat cit ngang ctia dAm chif nhat va cédc s6 liéu vé mat cat.

C. Biéu dién mot s6 dang dao dong riéng tng véi cac tin sO riéng:

L&l CHUO NHAT MOT LDaU NGAM (1/5/02-BATI 1)

AMEYE 5.7
DISFLACEMENT
STEP=1

EUE =1
FREQ=5.247
PowerGraphics
EFACET=1
AVEES=IMat
O =.30379
DaCa=.378551
v =1 ;
DIST=1.265

HF =1.1%

¥F =.0575
Z-BUFFER

Hinh 3.4. Dang dao dong riéng thi 1 ting véi tin so riéng cuia MODE 1.




AMNETS 5.7
STEP=1

SUE =2
FREQ=57.904
PowrerGraphics
EFACET=1
AVEER=Mat
CMH =.3034591

DECA=37092d
& =1

DIST=1.205
HF =1.1%

¥F  =.018081
Z-EUFFER

DISPLACEMENT
STEP=1

SUB =3
FRED=1651.925
Powerizraphics
EFACET=1
AVRES=Mat

DMH =.302967

DSCa=379579
o =1
DIST=1.265
HF =115
¥F  =.019582
D&M CHO NHAT MOT D&U NG2M (1/5/02-BAI 1) Z-BUFFER

Hinh 3.5 Dang dao dong riéng thi 2 va 3 tng véi tan so6 riéng cia MODE 2

va 3.

ANSFS 5.7
DISPLACEMENT
ATEP=1

gUB =4
FREQ=316.732
PowrerGraphicd
EFACET=1
AWVRES=IMat
DM =.302187
DSCA= 380559

o =
DIST=1.265

ANZYS 5.7
DISFTACEMENT
STEP=1

SUE =5
FREQ=522.344
PowerGraphics
EFACET=1
AVRES=Mat
DM =.301171
DSCh=_381843
™ =1
DIST=1.265
HF =1.1%

¥F  =.017307
D&M CHU NHAT MOT D&U NGAM (1/5/02-BAT 1) Z-EUFFEER,

Hinh 3.6. Dang dao dong riéng tha 3 va 4 ting véi tan so riéng cia MODE
3vad.



Bang két qua cac tan so riéng dao dong uon ctia dam chit nhat mot dau

ngam ANSYS giai so v6i phuong phéap giai tich Bang 1
S6 thit tu | Tan so riéng dao | Tan s6 riéng dao
MODE | dong uo6n tinh theo dong uon
ANSYS tinh theo giai tich
@ (rad/s) @ (rad/s)
1 58,1003374 40,7779
2 363,8224618 367,001
3 1017,425277 1019,45
4 1990,086929 1998,12
5 3281,983524 3303,01
6 4888,623130 4934,13
7 6804,956849 6891,47
8 9025,245538 9175,03
9 11543,25555 11784.,8
10 14352,48133 14720,8

3.2.2 Bai todn tim tan s6 riéng va dang dao dong riéng vé uon cla
dam chit nhat hai dau ngam

Dé bai: Cho dim chit nhat ¢6 moé hinh nhu sau:

0, A, EI 4
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Hinh 3.7. M0 hinh dam chit nhat hai dau ngam.



Trong d6: E =20.10" N/m? p= 7850 kg/ m.
H=0,06m; B=0,04 m; L=2,3m.
Yeéu cau: Tim tan so riéng va dang dao dong riéng v€ udn ctia dam.
Chuong trinh giai bang ANSYS nhu sau:
/UNITS,MKS ! Thiét 1ap hé don vi cho ca bai toan 1a MKS
/VERIFY,DAM CHU NHAT HAI DAU NGAM
JPGPRF,500,100,1 ! Macro dé€ thiét 1ap viéc in két qua dudi dang anh JPEG
/SHOW,JPEG ! X4c dinh cdc thong s6 cho viéc biéu dién anh JPEG
/PREP7 ! Lénh tién xtr 1y
/TITLE,DAM CHU NHAT HAI DAU NGAM ! Dat tiéu dé cho bai todn
ET,1,BEAM3 | Khai b4o kiéu phan ti, kiéu dim phing BEAM3
MP,EX,1,20E10 ! Khai bio mo dun dan hoi E = 20.10'° N/m?.
MP,DENS,1,7850 ! Khai bao khoi luong riéng p= 7850 kg/m.

R,1,0.24E-2,0.72E-6,0.06 ! Khai bdo dac trung hinh hoc: Dién tich
A = 0.24E-2m’, momen chéng uén I= 0.72E-6 m*, H =

0.06m.

K,1 ! Dinh nghia diém 1 tai 0,0,0.

K,2,2.3 ! Dinh nghia di€ém 2 tai X=2.3.

L,1,2 ! Dinh nghia dudng thang néi hai diém 1va 2.

LESIZE,ALL,,,30 ! Chia toan bo duong thalmg thanh 30 khoang.

LMESH, 1 I Chia lu6i duong thang.
FINISH ! Két thuc tién xur 1y.
/SOLU ! Lenh gidi.

ANTYPE,MODAL ! Chon kiéu phan tich cho bai todn, kiéu MODAL.



MODOPT,REDUG,10,,,10 ! In toan bo hinh ddng cic kiéu (MODE)

thu gon.
MXPAND

M,3,UY,31

OUTPR,ALL,ALL
DK,1,ALL

DK,2,ALL

PSOLVE,ELFORM
PSOLVE, TRIANG
PSOLVE,EIGREDUC

PSOLVE, EIGEXP
FINISH

/POST1

SET,LIST

SET,1,1
PLDISP, 1
SET,1,2
PLDISP,1

! M& rong cho toan bo cac kiéu MODE cho ca bai
toan.

! Binh nghia cic bac tu do chinh theo truc Y tir ntit
3 dén nat 31.

! Thiét lap in tat ca cac dir liéu cua cac niit ra.

! Dat diéu kién bién han ch€ tat ca cac bac tu do tai

nut 1.

! Dat diéu kién bién han ché tat ca cdc bac tu do tai

nit (ngam hai dau).

! Tao cac ma tran phan tt.

! Pua ra ma tran duong chéo.

! Tinh toan céc tri riéng va vecto riéng st dung.

phuong phéap giai HOUSEHOLDER.

! M& rong qua trinh giai cac vecto riéng.

! Két thic qua trinh giai.

! Lénh bat dau qud trinh hau xtit Iy POST1.

! Poc cdc két qua trong file két qua sau khi giai dé
xu 1y trong /POST1 theo thit tu.

! Doc 101 giai ciia budc tinh 1.

! In dang dao dong cua loi giai 1.

! Doc 161 giai ctia budce tinh 2.

! In dang dao dong cua budc tinh 2.



SET,1,3

! Doc 161 giai ctia budce tinh 3.

PLDISP,1 ! In dang dao dong cua budc tinh 3.
SET,1,4 ! Doc 16i giai cua budc tinh 4.
PLDISP, 1 ! In dang dao dong ctia budc tinh 4.
SET,1,5 ! Doc 161 giai ctia budce tinh 5.
PLDISP, 1 ! In dang dao dong budc tinh 5.
SET,1,6 ! Doc 161 giai ctia budc tinh 6.
PLDISP, 1 ! In dang dao dong ctia budc tinh 6.
SET,1,7 ! Doc 16i giai cua budc tinh 7.
PLDISP,1 ! In dang dao dong cua budc tinh 7.
SET,1,8 ! Doc 161 giai ctia budce tinh 8.
PLDISP, 1 ! In dang dao dong ctia budc tinh 8.
SET,1,9 ! Doc 16i giai cua budc tinh 9.
PLDISP,1 ! In dang dao dong ctia budc tinh 9.
SET,1,10 ! Doc 10i giai ctia bude tinh 10.
PLDISP, 1 ! In dang dao dong ctia budce tinh 10.
PRNSOL,U,COMP ! V& chuyén vi clia nut.
PRNSOL,ROT,COMP ! V& gbc xoay cua nit.
/POST26 ! Bat ddu qud trinh hau xt 1y trong /POST26.

*GET,FREQ,MODE,1,FREQ ! In ra tan s6 ctia kiéu (MODE) 1.
*GET,FREQ,MODE,2,FREQ ! In ra tan s6 ctia kiéu (MODE) 2.
*GET,FREQ,MODE,3,FREQ ! In ra tan s6 ctia kiéu (MODE) 3.
*GET,FREQ,MODE,4,FREQ ! In ra tan s6 ctia kiéu (MODE) 4.



*GET,FREQ,MODE,5,FREQ ! In ra tin so cua ki€u (MODE) 5.
*GET,FREQ,MODE,6,FREQ ! In ra tan s6 ctia kiéu (MODE) 6.
*GET,FREQ,MODE,7,FREQ ! In ra tin s clia kiéu (MODE) 7.
*GET,FREQ,MODE,8,FREQ ! In ra tin so cua ki€u (MODE) 8.
*GET,FREQ,MODE,9,FREQ ! In ra tin so cua ki€u (MODE) 9.
*GET,FREQ,MODE, 10,FREQ ! In ra tin s6 clia kiéu (MODE) 10.
FINISH ! Két thidc qua trinh giai bai toan.

Cac két qua ANSYS giai nhu sau:
A. Céc gi4 tri tan so riéng ctia 10 kiéu (MODE):

*GET FREQ FROM MODE 1 ITEM=FREQ
VALUE= 58.8279555

*GET FREQ FROM MODE 2 ITEM=FREQ
VALUE= 162.007135

*GET FREQ FROM MODE 3 ITEM=FREQ
VALUE= 317.128096

*GET FREQ FROM MODE 4 ITEM=FREQ
VALUE= 523.169776

*GET FREQ FROM MODE 5 ITEM=FREQ
VALUE= 779.540977

*GET FREQ FROM MODE 6 ITEM=FREQ
VALUE= 1085.47460

*GET FREQ FROM MODE 7 ITEM=FREQ
VALUE= 1440.09327

*GET FREQ FROM MODE 8 ITEM=FREQ
VALUE= 1842.43532



*GET FREQ FROM MODE 9 ITEM=FREQ
VALUE= 2291.49165

*GET FREQ FROM MODE 10 ITEM=FREQ
VALUE= 2786.25215

B. Biéu dién mot s6 dang dao dong riéng ting vdi cac tin so riéng:

ANEYS 5.7
DISPLACEMENT
STEP=1

SUB =1
FREQ=58.028
PowerGraphicg
EFACET=1
AVREZ=Mat
O =.24118
DeCca= 475522
v =1
DIST=1.265
HF =1.15

D&M CHU NHAT HAT DAU NGAM (1/5/02-BAl 2) SZEEHU;F'OE%?S

Hinh 3.8. Dang dao dong riéng tha nhat ting vdéi tan s6 riéng cia MODE 1.

ANSYS 5.7

DISPLACEMENT

STEP=1

st E e HE SUE =2

— et FRE!;FIE\Z.%%?.
) — PowarGraphnics

i S T e EFACET=1

AVRES=Mat

DMH =.228418

DECh= 503463

o=l

DIST=1.265

HE =115

E-BUFFER

Hinh 3.9a. Dang dao dong riéng thit nhét ing véi tan s6 riéng cia MODE
2.



ANSYS b.¢
DISFLACEMENT
ETEP=1

EUE =3
FREQ=317.128
PowerGraphics
EFACET=1
AVRES=Mat
DM =.228464
DRCA= 503362
7 =1
DIST=1.265

HF =115

¥F  =.003915
C&M CHJ NHAT HATI LU NeAM (1/5/02-EATI 2) Z-BUFFER

Hinh 3.9b. Dang dao dong riéng tha 3 tng vai tan so riéng cia MODE 3.

2NEYE 5.7
DISPLACEMENT
STEP=1

BB =d
FREQ=523.17
PowerGraphics
EFACET=1
AVRES=Mat
OIME =.228271
DECa=5037486

vy =1

DIST=1.265
P =115
D&M CHU WHAT HAT DA NGAM (1/5/02-BAT 2) E-BUFFER

Hinh 3.10. Dang dao dong riéng thit 4 Gng vdi tan s6 riéng cia MODE 4.
Bang két qua céc tan so riéng dao dong vé uén cua dam chit nhat hai dau

ngam ANSYS giai va giai bang giai tich

S6 thitty | Tan sO riéng dao | Tan so riéng dao
MODE dong uon tinh dong uon
theo ANSYS tinh theo PP giai
@ (rad/s) tichw (rad/s)
1 369,6269456 367,001
2 1017,920850 1019.,45
3 1992,574593 1998,12
4 3287,172650 3303,01
5 4898,000413 4934,13
6 6820,238058 6891,47




7 9048,372875 9175,03
8 11576,36253 11784,8
9 14397,86667 14720,8
10 17506,53857 17983,1

3.2.3 Bai todn tim tin so riéng va dang dao dong riéng vé uon ctia dam chit

nhat hai ddu ban 1&

Dé bai: Cho dam chit nhat ¢6 moé hinh nhu sau:

0, A, EI +

e

L

Fy
L

V- =N

Hinh 3.11. M6 hinh ddm chit nhat hai d4u ban 1€.
Trong d6: E =20.10" N/m?* p= 7850 kg/ m.
H=0,0m; B=0,04 m; L =2,3m.
Yeéu cau: Tim tin s6 riéng va dang dao dong riéng vé€ udn ctia dam.
Chuong trinh giai bang ANSYS nhu sau:
J/UNITS,MKS ! Thiét 1ap hé don vi cho ca bai toan 1a MKS.
/VERIFY,DAM CHU NHAT HAI DAU BAN LE
JPGPRF,500,100,1 ! Macro dé thiét 1ap viéc in két qua dudi dang danh JPEG
/SHOW.JPEG ! X4c dinh c4c thong s6 cho viéc biéu dién anh JPEG
/PREP7 ! Lénh tién xtr 1y
/TITLE,DAM CHU NHAT HAI DAU BAN LE ! Dat tiéu dé cho bai toan



ET,1,BEAM3 I Khai bdo kiéu phan tir, kiéu dim phang BEAM3
MP,EX,1,20E10 ! Khai bdo m6 dun dan héi E = 20.10'° N/m?.
MP,DENS,1,7850 ! Khai bao khoi luong riéng p= 7850 kg/m.

R,1,0.24E-2,0.72E-6,0.06 ! Khai bdo dac trung hinh hoc: Dién tich
A = 0.24E-2 m?, momen chong uon I= 0.72E-6 m*, H =

0.06m.

K,1 ! Dinh nghia diém 1 tai 0,0,0.

K,2,2.3 ! Pinh nghia diém 2 tai X=2.3.

L,1,2 ! Dinh nghia duong thang noi hai diém 1va 2.

LESIZE,ALL,,,30 ! Chia toan bo dudng thing thanh 30 khoéng.

LMESH, 1 | Chia luéi duong thang.
FINISH ! Két thiic tién xur 1y.
/SOLU ! Lenh gidi.

ANTYPE,MODAL ! Chon kiéu phan tich cho bai todn, kiéu MODAL.
MODOPT,REDUC, 10,,,10 ! In toan bo hinh ddng cic kiéu (MODE)

thu gon.

MXPAND ! M6 rong cho toan bo céc kiéu MODE.

M,3,UY,31 ! Binh nghia cac bac tu do chinh theo truc Y tir niit
3 dén nt 31.

OUTPR,ALL,ALL ! Thiét lap in tt ca cac dir liéu ctia cac niit ra.

DK,1,UX,,,, . UY ! Dat diéu kién bién han ché€ cic bac tu do

theo phuong UX va UY tai nut 1.

DK,2,UY ! Dat diéu kién bién han ch€ cdc bac tu do theo

phuong UY tai nit (hai ddu ban 1€).



PSOLVE.ELFORM ! Tao cac ma tran phan tir.
PSOLVE, TRIANG ! Pua ra ma tran duong chéo.

PSOLVE.EIGREDUC ! Tinh todn cac tri riéng va vecto riéng st dung.

PSOLVE, EIGEXP

FINISH
/POST1
SET,LIST

SET,1,1
PLDISP,1
SET,1,2
PLDISP, 1
SET,1,3
PLDISP,1
SET,1,4
PLDISP, 1
SET,1,5
PLDISP,1
SET,1,6
PLDISP, 1
SET,1,7
PLDISP,1
SET,1,8

phuong phap giai HOUSEHOLDER.

! M& rong qua trinh giai cac vecto riéng.

! Két thic qua trinh giai.

! Lénh bat ddu qud trinh hau xir Iy POST1.

! Poc cdc két qua trong file két qua sau khi giai dé
xu 1y trong /POST1 theo thi tu.

! Doc 161 giai ctia budc tinh 1.

! In dang dao dong cua loi giai 1.

! Doc 16i giai cua budc tinh 2.

! In dang dao dong ctia budc tinh 2.

! Doc 161 giai ctia budce tinh 3.

! In dang dao dong cua budc tinh 3.

! Doc 16i giai cua budc tinh 4.

! In dang dao dong ctia budc tinh 4.

! Doc 161 giai ctia budc tinh 5.

! In dang dao dong budc tinh 5.

! Doc 161 giai ctia budce tinh 6.

! In dang dao dong ctia budc tinh 6.

! Doc 16i giai cua budc tinh 7.

! In dang dao dong cua budce tinh 7.

! Doc 161 giai ctia budc tinh 8.



PLDISP, 1 ! In dang dao dong ctia budc tinh 8.

SET,1,9 ! Doc 16i giai cua budc tinh 9.

PLDISP,1 ! In dang dao dong ctia budc tinh 9.

SET,1,10 ! Doc 10i giai ctia bude tinh 10.

PLDISP, 1 ! In dang dao dong ctia budce tinh 10.
PRNSOL,U,COMP ! V& chuyén vi clia nut.
PRNSOL,ROT,COMP ! V& gbc xoay cuia nuit.

/POST26 ! Bat ddu qud trinh hau xt 1y trong /POST26.

*GET,FREQ,MODE,1,FREQ ! In ra tin s6 ctia kiéu (MODE) 1.
*GET,FREQ,MODE,2,FREQ ! In ra tan s6 ctia kiéu (MODE) 2.
*GET,FREQ,MODE,3,FREQ ! In ra tin s6 cta kiéu (MODE) 3.
*GET,FREQ,MODE,4,FREQ ! In ra tin s6 ciia kiéu (MODE) 4.
*GET,FREQ,MODE,5,FREQ ! In ra tan s6 ctia kiéu (MODE) 5.
*GET,FREQ,MODE,6,FREQ ! In ra tan s6 ctia kiéu (MODE) 6.
*GET,FREQ,MODE,7,FREQ ! In ra tin s6 cta kiéu (MODE) 7.
*GET,FREQ,MODE,8,FREQ ! In ra tin s6 cta kiéu (MODE) 8.
*GET,FREQ,MODE,9,FREQ ! In ra tan s6 ctia kiéu (MODE) 9.
*GET,FREQ,MODE, 10,FREQ ! In ra tin s6 ctia kiéu (MODE) 10.
FINISH ! Két thidc qua trinh giai bai toan.

Cac két qua ANSY'S tinh toan nhu sau:

A. Cic gi4 tri tan so rieng ctia 10 kiéu (MODE):
*GET FREQ FROM MODE 1 ITEM=FREQ VALUE=
25.9527589



*GET FREQ
103.724169
*GET FREQ
233.055525
*GET FREQ
413.522054
*GET FREQ
644.542782
*GET FREQ
925.394925
*GET FREQ
1255.23344
*GET FREQ
1633.11662
*GET FREQ
2058.03894
*GET FREQ
2528.97276

FROM

FROM

FROM

FROM

FROM

FROM

FROM

FROM

MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

FROM MODE

10

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

ITEM=FREQ

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

B. Biéu dién mot s6 dang dao dong riéng ting véi cdc tan so riéng:

D&M CHU WHAT HAT BAN LE (1/5/02-BATI 3)

ANSYE 5.7
DISPTACEMENT
STEP=1

B =1
FREQ=25.953
PowerGraphics
EFACET=1
AVRES=Mat
DM =.21477§
DECA=,535437
v =1
DIZT=1.265
HF =1.15
¥F =.0575
Z—BUFFER

Hinh 3.12. Dang dao dong riéng thit 1 tng vdi tan s6 riéng cia MODE 1.



ANEYE 5.7
DISFLACEMENT
BTEP=1

2B =2
FREQ=103.724
PowerGraphics
EFACET=1
AVEES=IMat
DME =.213423
DEca=.530837
& =1
DIST=1.265
HF =1.15
Z-BUFFER

LNEYS 5.7
DISPLACEMENT
STEP=1

SUB =3
FRED=233.056
Powerraphics
EFACET=1
AWRES=IMat
OIME =.214302
D3CA=.536627
v =1
DIST=1.265

HF =1.1%
D&M CHU NHAT HAI BAW LE (1/5/02-BAT 3) Z-BUFFER

Hinh 3.13. Dang dao dong riéng thit 2 va 3 Gng véi tan so riéng cia MODE
2 va 3.

ANEYS 5.7
DISFLACEMENT
ATEP=1

SUE =4
FREQ=413.522
PowerGraphics
EFACET=1
AVRES=Mat
O =.21272
DaCA=,540a17
v =1
DIST=1.255

L&l CHU NHAT HAI BAN LE (1/5/02-BATI 3) :}Z{E‘E{UE:'%E%QS

Hinh 3.14. Dang dao dong riéng thit 4 Gng vdi tan s6 riéng cia MODE 4.



Bang két qua céc tan so riéng dao dong ctia ddm chit nhat hai dau ban 1€

ANSYS giai va két qua giai tich

S6 thittu | Tan sO riéng dao | Tan so riéng dao
MODE dong tinh theo dong uon
ANSYS tinh theo giai tich
@ (rad/s) @ (rad/s)
1 163,0659934 163,112
2 651,7181747 652,446
3 1464,331050 1468
4 2598,235694 2609,79
5 4049,781738 4077,79
6 5814,427796 5872,02
7 7886,864307 7992,47
8 10261,17435 10439,1
9 12931,04003 13212
10 15890,00449 16311,2

3.2.4 Bai todn tim tan so6 riéng va dang dao dong riéng vé uén ctia dim hinh
tron mot dau ngam

Pé bai: Cho dam hinh tron ¢é mo hinh nhu sau:

0, A, ET

NN

L

Hinh 3.15. M6 hinh dam tron mot dau ngam.



Trong d6: E =20.10" N/m? p= 7850 kg/ m.
d=0,1m;L=23m.
Yeéu cau: Tim tin s6 riéng va dang dao dong riéng vé udn ctia dam.
Chuong trinh giai bang ANSYS nhu sau:

J/UNITS,MKS ! Thiét 1ap hé don vi cho ca bai toan 1a MKS.
/VERIFY,DAM TIET DIEN TRON MOT DAU NGAM
JPGPRF,500,100,1 ! Macro dé€ thiét 1ap viéc in két qua dudi dang anh JPEG
/SHOW.JPEG ! X4c dinh c4c thong s6 cho viéc biéu dién anh JPEG
/PREP7 ! Lénh tién xtr 1y
/TITLE,DAM TIET DIEN TRON MOT DAU NGAM ! Dit tiéu dé
ET,1,BEAM3 | Khai béo kiéu phan ti, kiéu ddm phing BEAM3
MP,EX,1,20E10 ! Khai bdo m6 dun dan héi E = 20.10'° N/m?.
MP,DENS,1,7850 ! Khai bao khoi lugng riéng p= 7850 kg/m.
R,1,0.78479E-2,0.48986E-5,0.1 ! Khai bdo dac trung hinh hoc:

Dién tich A=0.78479E-2 m?, momen chong
uoén I= 0.48986E-5m*, H=d =0.1m.

K,1 ! Dinh nghia diém 1 tai 0,0,0.
K,2,2.3 ! Pinh nghia diém 2 tai X=2.3.
L,1,2 ! Dinh nghia duong thang noi hai diém 1va 2.

LESIZE,ALL,,,30 ! Chia toan bo dudng thing thanh 30 khoéng.

LMESH, 1 | Chia luéi dudng thing.
FINISH ! Két thiic tién xir 1y.
/SOLU ! Lénh giai.

ANTYPE,MODAL ! Chon kiéu phan tich cho bai todn, kiéu MODAL.



MODOPT,REDUG,10,,,10 ! In toan bo hinh ddng cic kiéu (MODE)

thu gon.
MXPAND
M,3,UY,31

M,2,UY
OUTPR,ALL,ALL
DK,1,ALL

PSOLVE,ELFORM
PSOLVE, TRIANG
PSOLVE,EIGREDUC

PSOLVE, EIGEXP
FINISH

/POST1

SET,LIST

SET,1,1
PLDISP,1
SET,1,2
PLDISP, 1
SET,1,3
PLDISP,1

! M& rong cho toan bo céc kiéu MODE

! Binh nghia cac bac tu do chinh theo truc Y tir niit
3 dén niit 31.

! Binh nghia bac tu do chinh theo truc Y tai nut 2.

! Thiét 1ap in tt ca cac dit liéu cla cac niit ra.

! Dat diéu kién bién han ché tat ca cdc bac tu do tai

ndt 1 (mot dau ngam).

! Tao cac ma tran phan tir.

! Pua ra ma tran duong chéo.

! Tinh toan c4c tri riéng va vecto riéng su dung.
phuong phap giai HOUSEHOLDER.

! M& rong qua trinh giai cac vecto riéng.

! Két thic qua trinh giai.

! Lénh bat ddu qud trinh hau xtt Iy POST1.

! Poc cdc két qua trong file két qua sau khi giai dé
xt 1y trong /POST1 theo thit tu.

! Doc 161 giai ctia budc tinh 1.

! In dang dao dong cua loi giai 1.

! Doc 16i giai cua budc tinh 2.

! In dang dao dong ctia budc tinh 2.

! Doc 161 giai ctia budce tinh 3.

! In dang dao dong cua budc tinh 3.



SET, 1,4
PLDISP,1
SET,1,5
PLDISP, 1
SET,1,6
PLDISP,1
SET,1,7
PLDISP, 1
SET,1,8
PLDISP,1
SET,1,9
PLDISP, 1
SET,1,10
PLDISP,1

PRNSOL,U,COMP
PRNSOL,ROT,COMP

/POST26

*GET,FREQ,MODE, |,FREQ

! Doc 161 giai ctia budc tinh 4.

! In dang dao dong cua budc tinh 4.

! Doc 16i giai cua budc tinh 5.

! In dang dao dong budc tinh 5.

! Doc 161 giai ctia budc tinh 6.

! In dang dao dong cua budc tinh 6.

! Doc 161 giai ctia budce tinh 7.

! In dang dao dong ctia budc tinh 7.

! Doc 16i giai cua budc tinh 8.

! In dang dao dong cua budc tinh 8.

! Doc 161 giai ctia budce tinh 9.

! In dang dao dong ctia budc tinh 9.

! Boc 16i giai cua budc tinh 10.

! In dang dao dong cua budce tinh 10.
! V& chuyén vi clia nut.

! V& gbc xoay cuia nuit.

! Bat ddu qud trinh hau xt 1y trong /POST26.

*GET,FREQ,MODE,2,FREQ ! Inra tin s6 ctia kiéu (MODE) 2.
*GET,FREQ,MODE,3,FREQ ! In ra tan s6 ctia kiéu (MODE) 3.
*GET,FREQ,MODE,4,FREQ ! In ra tan s6 ctia kiéu (MODE) 4.
*GET,FREQ,MODE,5,FREQ ! In ra tan s6 ctia kiéu (MODE) 5.
*GET,FREQ,MODE,6,FREQ ! In ra tan s6 ctia kiéu (MODE) 6.

! In ra tan s6 cua kiéu (MODE) 1.



*GET,FREQ,MODE,7,FREQ ! In ra tin s6 cua kiéu (MODE) 7.
*GET,FREQ,MODE,8,FREQ ! In ra tan s6 ctia kiéu (MODE) 8.
*GET,FREQ,MODE,9,FREQ ! In ra tan s6 ctia kiéu (MODE) 9.
*GET,FREQ,MODE,10,FREQ ! In ra tan s6 cua kiéu (MODE) 10.

FINISH ! Két thic qua trinh giai bai toan.

Cac két qua ANSYS giai nhu sau:
A. Céc gid tri tan s6 riéng cua 10 kiéu (MODE):

*GET FREQ FROM MODE 1 ITEM=FREQ VALUE=
13.3363071

*GET FREQ FROM MODE 2 ITEM=FREQ VALUE=
83.4407138

*GET FREQ FROM MODE 3 ITEM=FREQ VALUE=
233.023367

*GET FREQ FROM MODE 4 ITEM=FREQ VALUE=
454.896305

*GET FREQ FROM MODE 5 ITEM=FREQ VALUE=
748.304339

*GET FREQ FROM MODE 6 ITEM=FREQ VALUE=
1111.21255

*GET FREQ FROM MODE 7 ITEM=FREQ VALUE=
1541.29101

*GET FREQ FROM MODE 8 ITEM=FREQ VALUE=

2035.92222



*GET FREQ FROM MODE 9 ITEM=FREQ VALUE=
2592.28663
*GET FREQ FROM MODE 10 ITEM=FREQ VALUE=
3207.45277

B/ Biéu dién mat cit ngang clia dim hinh tron:

SECTION PREVIEW
% = Centroid 8 = thearCenter LaTa SOMMARY

05 Zrea
= 007848

Tyy
= 450E-05
=0

2
= AS0E-05
Warp S.ng Constant|

025

Torsion Constant
= .B80E-05
Centroid ¥
= 140E-17
Centroid 2
0 = -.378E-18
thear Center ¥
= -.273E-18
Shear Center Z
= -.141E-18
thear Corr. ¥Y¥
= .B5691d

thear Corr. Y&
- 025 = 10lE-14

Shear Corr. ZZ
= .B56914

- 05

- .05 =025 0 025 .05

MaT CAT NGANG D&M TRON

Hinh 3.16. Mat cat ngang cia dim hinh tron va céc so liéu vé mat cat.

C. Biéu dién mot s6 dang dao dong riéng tng véi cac tin s6 riéng:

ANE¥E 5.7
DISPLACEMENT
STEP=1

5B =1
FREQ=13.336
PowerGraphics
EFACET=1
AVREES=Iat
DM =.167970
DSCA=.684623
v =1
DIST=1.65

C&M TIET DIEN TRON MOT DaU NGAM(l/5/02-BAId) Z-EIFFER

Hinh 3.17.Dang dao dong riéng thit nhit ting véi tan so6 riéng cia MODE 1.



ANEYE 5.7
DISPLACEMENT
8TEP=1

BB =I
FRED=03.441
PowerGraphics
EFACET=1
AVEEZ=Mat
OIMH =.167a31
DRCA=.68003
v =1
DIST=1.265

HF =1.15

YF  =.016068
Z-BUFFER

ANEYS 5.7
DISPLACEMENT
STEP=1

SUB =3
FREQ=233.023
PowerGraphics
EFACET=1
AVEES=Mat
CMH =.187029
Daca=.088502
v =1
DIST=1.265

HF =1.15%

DAM TIET DIEN TRON MOT DAU NGAM(1/5/02-EAI4) T ma66d

Hinh 3.18. Dang dao dong riéng thit 2 va 3 Gng vdéi tan so riéng cia MODE
2 va 3.

ANSYS 5.7
DISFT&CEMENT
STEP=1

SUB =4
FREQ=454 .8%5
PowerGraphics
EFACET=1
AVEES=Iat
DM =.16613
DEC2= 650225
=1
DIST=1.265

ANSES 5.7
DISFL&CEMENT
STEP=1

SE =5
FEBEQ=T748.304
PowerGraphics
EFACET=1
AWVEES=Mat
OMH =.164557
DECE=.657153
T =1
DIST=1.265

DAM TIET DIEN TRON MOT DAU NGAM (1/5/02-F&I14) F-EUFFER

Hinh 3.19. Dang dao dong riéng thit 3 va 4 Gng véi tan so riéng cia MODE
4vas.



Bang két qua cac tan so riéng dao dong ctia dam tron mot dau ngam

ANSYS giai va giai bang giai tich

S6 thittu | Tan sO riéng dao | Tan so riéng dao
MODE dong tinh theo dong uon
ANSYS tinh theo giai
@ (rad/s) tichw (rad/s)
1 83,7944888 58,497
2 524,2734670 529,647
3 1464,128996 1471,24
4 2858,197780 2883,63
5 4701,734828 4766,82
6 6981,954367 7120,81
7 9684,217028 9945,59
8 12792,07658 13241,2
9 16287,81727 17007,6
10 20153,02012 212447

3.2.5 Bai todn tim tin s6 riéng va dang dao dong riéng vé udn cuia dam

chit I mot dau ngam

Pé bai: Cho dam chit I c6 mo hinh nhu sau:

&

NN

0, A, EI ‘
t
L h

L

Hinh 3.20. M6 hinh dam chit I mot dau ngam.



trong d6: E =20.10" N/m?% p= 7850 kg/ m.
H=0,1m;L=23m;:b=0,055m;t=7,2.10 > m; d=4.,5. 10 > m.

Yeéu cau: Tim tin s6 riéng va dang dao dong riéng vé€ udn ctia dam.

Chuong trinh giai bang ANSYS nhu sau:
J/UNITS,MKS ! Thiét 1ap hé don vi cho ca bai toan la MKS:
/VERIFY,DAM TIET DIEN CHU I MOT DAU NGAM
JPGPRF,500,100,1 ! Macro dé thiét 1ap viéc in két qua dudi dang danh JPEG
/SHOW.JPEG ! X4c dinh c4c thong s6 cho viéc biéu dién anh JPEG
/PREP7 ! Lénh tién xtr 1y
/TITLE,DAM TIET DIEN CHU I MOT DAU NGAM ! Dit tiéu dé.
ET,1,BEAM3 | Khai b4o kiéu phan ti, kiéu dim phing BEAM3
MP,EX,1,20E10 ! Khai bdo m6 dun dan héi E = 20.10'° N/m?.
MP,DENS,1,7850 ! Khai bao khoi luong riéng p= 7850 kg/m.
R,1,0.11772E-2,0.19438E-5,0.1 ! Khai bdo dac trung hinh hoc:

Dién tich A=0.11772E-2 m*, momen chong
uon I=0.19438E-5m*, H=0.1m.

K,1 ! Pinh nghia diém 1 tai 0,0,0.
K,2,2.3 ! Pinh nghia diém 2 tai X=2.3.
L,1,2 ! Dinh nghia dudng thang néi hai diém 1va 2.

LESIZE,ALL,,,30 ! Chia toan bo duong thalmg thanh 30 khoang.
LMESH, 1 | Chia lu6i duong thang.

FINISH ! Két thuc tién xur 1y.

/SOLU ! Lénh giai.



ANTYPE,MODAL

! Chon kiéu phan tich cho bai todn, kiéu MODAL.

MODOPT,REDUC,10,,,10 ! In toan bo hinh ddng cic kiéu (MODE)

thu gon.
MXPAND
M,3,UY,31

M,2,UY
OUTPR,ALL,ALL
DK,1,ALL

PSOLVE,ELFORM
PSOLVE, TRIANG
PSOLVE,EIGREDUC

PSOLVE, EIGEXP
FINISH

/POST1

SET,LIST

SET,1,1
PLDISP,1
SET,1,2
PLDISP, 1
SET,1,3

! M6 rong cho toan bo céc kiéu MODE.

! Binh nghia cac bac tu do chinh theo truc Y tir niit
3 dén nat 31.

! Dinh nghia bac tu do chinh theo truc Y tai niit 2.

! Thiét 1ap in tt ca cac dit liéu cla cac niit ra.

! Dat diéu kién bién han ché tat ca cdc bac tu do tai

ndt 1 (mot dau ngam).

! Tao cac ma tran phan tt.

! Pua ra ma tran dudng chéo.

! Tinh toan céc tri riéng va vecto riéng st dung.
phuong phap giai HOUSEHOLDER.

! M6 rong qua trinh giai cac vecto riéng.

! Két thic qua trinh giai.

! Lénh bat ddu qud trinh hau xir Iy POST1.

! Poc cdc két qua trong file két qua sau khi giai dé
xt 1y trong /POST1 theo thit tu.

! Doc 16i giai cua budc tinh 1.

! In dang dao dong cua loi giai 1.

! Doc 161 giai ctia budc tinh 2.

! In dang dao dong ctia budc tinh 2.

! Doc 16i giai cua budc tinh 3.



PLDISP, 1

! In dang dao dong ctia budc tinh 3.

SET,1,4 ! Doc 16i giai cua budc tinh 4.

PLDISP,1 ! In dang dao dong cua budc tinh 4.
SET,1,5 ! Doc 161 giai ctia budc tinh 5.

PLDISP,1 ! In dang dao dong budc tinh 5.

SET,1,6 ! Doc 16i giai cua budc tinh 6.

PLDISP, 1 ! In dang dao dong ctia budc tinh 6.
SET,1,7 ! Doc 161 giai ctia budc tinh 7.

PLDISP,1 ! In dang dao dong cua budce tinh 7.
SET,1,8 ! Doc 16i giai cua budc tinh 8.

PLDISP, 1 ! In dang dao dong ctia budc tinh 8.
SET,1,9 ! Doc 161 giai ctia budce tinh 9.

PLDISP,1 ! In dang dao dong ctia budc tinh 9.
SET,1,10 ! Doc 16i giai cua budc tinh 10.

PLDISP, 1 ! In dang dao dong cta budc tinh 10.
PRNSOL,U,COMP ! V& chuyén vi clia nut.
PRNSOL,ROT,COMP ! V& gbc xoay cua nit.

/POST26 ! Bat ddu qud trinh hau xt 1y trong /POST26.

*GET,FREQ,MODE,1,FREQ ! Inra tin s6 cta kiéu (MODE) 1.
*GET,FREQ,MODE,2,FREQ ! In ra tan s6 ctia kiéu (MODE) 2.
*GET,FREQ,MODE,3,FREQ ! In ra tan s6 ctia kiéu (MODE) 3.
*GET,FREQ,MODE,4,FREQ ! In ra tan s6 ctia kiéu (MODE) 4.
*GET,FREQ,MODE,5,FREQ ! In ra tan s6 ctia kiéu (MODE) 5.



*GET,FREQ,MODE,6,FREQ ! In ra tin s6 cua kiéu (MODE) 6.
*GET,FREQ,MODE,7,FREQ ! In ra tin s6 ctia kiéu (MODE) 7.
*GET,FREQ,MODE,8,FREQ ! In ra tan s6 ctia kiéu (MODE) 8.
*GET,FREQ,MODE,9,FREQ ! In ra tin s6 cua kiéu (MODE) 9.

*GET,FREQ,MODE,10,FREQ ! In ra tn s6 ctia kiéu (MODE) 10.

FINISH ! Két thic qua trinh giai bai toan.

Cac két qua ANSYS tinh nhu sau:

A. Céc gid tri tan s6 riéng cua 10 kiéu (MODE):
*GET FREQ FROM MODE 1 ITEM=FREQ
21.6810954
*GET FREQ FROM MODE 2 ITEM=FREQ
135.288734
*GET FREQ FROM MODE 3 ITEM=FREQ
376.214201
*GET FREQ FROM MODE 4 ITEM=FREQ
729.975504
*GET FREQ FROM MODE 5 ITEM=FREQ
1191.65666
*GET FREQ FROM MODE 6 ITEM=FREQ
1753.61141
*GET FREQ FROM MODE 7 ITEM=FREQ
2407.43232
*GET FREQ FROM MODE 8 ITEM=FREQ
3144.27746
*GET FREQ FROM MODE 9 ITEM=FREQ
3955.28172

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=

VALUE=



*GET FREQ FROM MODE 10 ITEM=FREQ VALUE=
4831.90473

B. Biéu dién mat cit ngang clia dim chit I:

SECTION PREVIEW
% = Centroid 8 = thearCenter DaTa SOMMARY

.1

Area
= 001177

Tyy
= .194E-05

Iyz
=0

Izz

= 200E-06
Warping Constant

= .QE’E—OQ
Torsicn Constant

= 166E-07
Centroid ¥

= .108E-17
Centroid &

= .05

D75

D5

fhear Center ¥
= 176E-15
fhear Center 2
= .05
fhear Corr. ¥¥
= 098780
thear Corr. ¥Z
025 = B28E-13
chear Corr. Z2
= 357556

-.0275 JATE-1T 0x7
- 01375 01375
MAT CAT NGAENG DAEM CHU I

Hinh 3.21. Mt cat ngang cua dim chit I va cac s6 liéu vé€ mat cit.

C/ Biéu dién mot s6 dang dao dong riéng ting vé6i cdc tan so riéng:

ANEYE 5.7
DISFLACEMENT
STEP=1

gE =1
FREQ=21.681
PowerGraphics
EFACET=1
ANVEEZ=Mat
DM =.133531
DECE=.2605264
v =1
DIST=1.205

HF =1.15%

CAM CHU I MOT D&U NGAM (2/5/02-BAI 7) 3zlfEE{U;F%:,I_:ll:':ll|5

Hinh 3.22. Dang dao dong riéng thit nhat ting véi tin so riéng cia MODEL.



ANEYE 5.7
DISPLACEMENT
STEP=1

SUE =2
FREQ=135.289
PowerGraphics
EFACET=1
AVEEZ=Mat

OME =.431164

DSCA=i266?0'?

Ty =
DIST=1.265

ANSYS 5.7
DISPTACEMENT
8TEP=1

SUE =3
FRED=376.214
PowerGraphics
EFACET=1
AVEREZ=Mat
OME =.427104
DECA=.2659256
v =1
DIST=1.265

HF =1.15

D&M CHU I MOT DAU NeaM (2/5/02-EAT 7) %EHUEOE?B%

Hinh 3.23. Dang dao dong riéng thit 2 va 3 Gng vdéi tan so riéng cia MODE
2 va 3.

ANgwg 5.7
DISPLACEMENT
STEP=1

SUE =4
FRED=729.976
PowerGraphics
EFACET=1
AYREZ=Iat
OIMGE =.21035
DSCA=.273134
v =1
DIST=1.265

HF =115

¥F  =.013641
E-BUFFER

ANSTS 5.7
DISPLACEMENT
STEP=1

SUE =5
FRED=11%2
PowerGraphics
EFACET=1
AYREZ=Iat
O =.4131564
DECa=278327
o =1
DIST=1.265
HF =1.15

D&M CHU I MOT DaU NGAM (2/3/02-BaAI V) SzlfEBUE];;‘%I::RE'Gm

Hinh 3.24. Dang dao dong riéng thit 4 va 5 Gng véi tan so riéng cia MODE
4 vas.



Bang két qua cac tan so riéng dao dong ctia dam chit I mot dau ngam

ANSYS giai va giai bang giai tich

S6 thittu | Tan sO riéng dao | Tan so riéng dao
MODE dong tinh theo dong uon
ANSYS tinh theo giai tich
@ (rad/s) @ (rad/s)
1 136,2263401 95,6327
2 850,0441887 860,694
3 2363,823540 2390,82
4 4586,571361 4686
5 7847,399617 7746,25
6 11018,26545 11571,6
7 15126,34338 16161,9
8 19756,07794 21517,3
9 24851,76799 27637,8
10 30359,75281 345234
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