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CHUONG 1. MO DAU

1.1 Ly do chon dé tai

Véi su phat trién cua cac phuong phap tinh toan ¢ng dung trong co khi, s dung
phuong phuong sé 1a mét trong nhitng lua chon dugc cac ky su, chuyén gia trong linh vuc
co khi st dung rong rai hién nay.

Véi dé tai Phwong phdp sé trong phan tich bién dgng chi tiét co khi tac gia mong
mudbn néu ra tong quan vé phuong phap sé va mot vai vi du eng dung.
1.2  Muc tiéu deé tai

- N&u tong quan vé phuong phap sb trong phan tich va md phong co khi

- Néu mot vai vi du minh hoa



CHUONG 2. TONG QUAN PHUONG PHAP SO
2.1 Khai niém phwong phap sé

Phuong phép sé 1& mét linh vuc caa todn hoc chuyén nghién ciru cac phuong phap
giai cac bai toan (chu yéu 1a gan dung) bang cach dwa trén nhitng dir liéu sé cu thé va cho
két qua ciing dudi dang s6. N6i gon hon, phuong phap s6 nhu ban than tén goi cia no, co
nghia la phuong phap giai cac bai toan bang nhiing con sé cu thé.

Ngay nay phan 16n cac cong viéc tinh toan déu duoc thyc hién trén may tinh. Tuy
vay thuc té chirng to rang, viéc 4p dung céc thuat toan va phuong phap tinh toan khac nhau
cd thé cho tdc d6 tinh toan va d6 chinh xéc rat khac nhau. LAy vi du don gian nhu tinh dinh
thirc cua ma tran chang han, néu tinh truc tiép theo dinh nghia thi viéc tinh dinh thic cua
mot ma tran vudng cap 25 ciing mat hang triéu nam (ngay ca véi may tinh hién dai nhat
hién nay); trong khi dé néu st dung phuong phap khir Gauss thi két qua nhan duoc gan nhu
tuc thoi.

Nhu vy, phuong phap sd 1a céng cu khéng thé thiéu trong cac cong viéc can thuc
hién nhiéu tinh todn vai toc d6 tinh toan nhanh va d6 chinh xac cao nhu vat 1y, dién tir vién
théng, ... va di nhién trong linh vuc co khi, cd&c mé phong va phan tich bién dang chi tiét co
khi hién nay d @ng dung nhirng thanh tyu cua phwong phap sé dé nang cao hiéu qua, hiéu
suat thuc hién.

Trong linh vuc co khi, c6 hai phwong phéap sé dwoc st dung rong rai nhat bao gom:

- Phuong phap phan tir hitu han (Finite Element Method - FEM)

- Phuong phép thé tich hitu han (Finite Volume Method — FVM)
tuy nhién, phwong phap duoc si dung rong rdi nhat 13 phuong phap phan tar hitu han.

Dé tai nay tap trung vao viéc gisi thiéu vé phuong phap phan tir hiru han va tng
dung cua no.

2.2 Phwong phap phan tir hiru han

Phuong phap phan tir hitu han (FEM), 12 mot phuong phéap s6 gan dung dé giai cac
bai toan vé ky thuat va vat Ii toan hoc.Cac van dé duoc quan tdm bao gém phan tich kétcau,
truyén nhiét, luu chat, truyén khéi va dién thé.



Phuong phap giai tich cho bai toan thuong doi hai giai phap cho bai toan gia tri bién
cho phuong trinh vi phan ting phan. Phuong thirc phan tir hitu han xay dung két qua bai
toan trong mot hé phuong trinh dai s6. Phuong thirc nay dua ra cac gia tri gin ding ctia cac
an tai mot so phan tir roi rac trén mién xac dinh.[1] Dé giai bai toan, chia nho né thanh
nhiéu mién con (phan tr), don gian hon duoc goi la cac phan tir hitu han. Cac phuong trinh
don gian md hinh hda cac phan tir hitu han nay sau d6 duoc tap hop thanh mot hé phuong
trinh I6n hon mé hinh héa toan bo van dé.Sau d6, FEM st dung cac phuong phap bién doi
tir phép tinh cac bién thé dé giai hé phwong trinh nay sé& tim dugc cac gia tri ciia ham xap
Xi tai cac diém nut caa mdi phan tir, nho ¢6 ham xap Xi hoan toan duoc xac dinh trén moi
mot phan tur.

Nghién ctru hoac phan tich hién tuong véi FEM thuong duoc goi 1a phan tich phan
ta hiru han (FEA).

Lich sir ra doi va phat trién

Phuong phép phan tir hitu han bat nguon tir sy can thiét phai giai quyét cac bai toan
phtc tap vé Iy thuyét dan hoi, phan tich két cau trong xay dung va ki thuat hang khéng. N6
duoc bat dau va phat trién boi A. Hrennikoff va R. Courant vao dau nhitng nim 1940. Mot
nha tién phong khac 1a loannis Argyris. O Lién X6, su ra doi cua tng dung thuc té cua
phuong phap nay thudng dugc nhic dén véi tén cia Leonard Oganesyan. O Trung Qudc,
vao nhitng nam 1950 va dau nhimg nam 1960, dya trén tinh todn cic cong trinh dap, K.
Feng dd dé xuit mot phuong phap sé c6 hé thong dé giai cac phwong trinh vi phéan ting
phan. Phuong phap nay duoc goi 13 phwong phéap sai phan hitu han dya trén nguyén tic
bién do6i, d6 1a mot phat minh doc lap khac cua phwong phap phan tir hitu han. Mac di cac
phuong phap tiép can duoc str dung boi nhitng nguoi tién phong nay 1a khac nhau, ho déu



c6 chung mot quan diém: chia ludi cia mot mién lién tuc thanh mot tap hop cac tén mién
con roi rac, thuong duoc goi la cac phan ti.

Hrennikoff roi rac hda mién lién tuc bang cach sir dung ludi twong tu, trong khi
Courant chia luéi tam giac cho céch giai thir hai cia phwong trinh vi phan tirng phan (PDES)
n6 dugc phét sinh tir bai toan xoin caa mét hinh tru. Dong gop cua Courant 12 1a mot bude
tién, tir két qua trude d6 cho cac PDE duoc phat trién boi Rayleigh, Ritz va Galerkin.

Phuong phéap phan tir hitu han chinh thirc phat trién trong nhirg nam 1960 va 1970
boi sw mé rong caa JH Argyris vai dong nghiép tai Pai hoc Stuttgart, RW Clough véi dong
nghiép tai UC Berkeley, OC Zienkiewicz v&i ddng nghiép Ernest Hinton, Bruce Irons va
nhitng nguoi khac tai Pai hoc Swansea, Philippe G. Ciarlet tai Pai hoc Paris 6 va Richard
Gallagher cuing véi cac ddng nghiép tai Pai hoc Cornell. Nhiéu su phat minh méi da duoc
dua ra trong nhitng nim nay Vai su €6 san cua nhitng phan mém maé co gai tri. NASA tai
trg phién ban goc cia NASTRAN, UC Berkeley trién khai Chuong trinh Phan tir hiru han
SAP IV mét cach rong réi. Tai Na Uy, Det Norske Veritas (nay 1a DNV GL) da phat trién
Sesam vao nam 1969 dé sir dung trong phan tich tau thay. Mot co s& toan hoc nghiém ngat
cho phuong phap phan tir hitu han duoc cung cap vao nam 1973 bang viéc xuat ban Strang
va Fix. Phuong phap nay da dugc khai quat hoa dé mo hinh hoa lugng Ién phuong phap
vat ly trong nhiéu nganh ky thuat khac nhau, vi du nhu dién tir, truyén nhiét va dong luc
hoc chat long.

Ung dung

Mot loat cac chuyén nganh thudc linh vuc ki thuat co khi (nhu nganh hang hong, co
khi, 6 t0,..) thuong sir dung FEM tich hop trong thiét ké va phat trién san pham. Mot s6
phan mém FEM hién dai bao gdm cac thanh phan cu thé nhu méi truong 1am viéc nhiét,
dién tir, chat 1ong va cau tric. Trong mot md phong cau tric, FEM gidp rat nhiéu trong viéc
tao ra do cing va tng suat va ciing nhu trong viéc giam thiéu trong luong, vat liéu va chi
phi.
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FEM cho phép hinh dung chi tiét vé cac cau tric udn cong hozc xoan, chi ra sy phan
b tng suat va chuyén vi. Phan mém FEM cung cip mot loat cac tly chon mé phong dé
kiém soat sy phirc tap ctia ca mo hinh hoa va phan tich caa mot hé théng. Tuong tw, muc
d6 mong muén vé do chinh xac can thiét va cac yéu cau vé thoi gian tinh toan lién quan cé
thé duoc quan ly ddng thoi dé giai quyét hau hét cac ang dung k¥ thuat. FEM cho phép
toan bo céc thiét ké duoc xay dung, tinh ché va ti wu hoa trude khi thiét ké duoc san xuat.

FEM d3 cai thién dang ké cac tiéu chuan thiét ké ki thuat va phuong phap, qué trinh
thiét ké trong nhiéu ¢ng dung caa cong nghiép. Lam giam dang ké thoi gian dé dwa mot
san pham tir khai niém vao san xuat. Tém lai loi ich khi st dung FEM gdm d6 chinh xac
cao, hiéu rd cac thong sb thiét ké quan trong, tao mau 4o, it tbn phan cing, chu trinh thiét
ké nhanh hon, it ton kém hon, ting ning suat va doanh thu.

Cac khai niém co ban

Chia nho nhitng mién lién tuc thanh nhitng mién con roi rac c6 mot s6 vu diém:
Biéu din chinh xac hinh hoc phic tap
Bao ham céc thugc tinh vat liéu khdng giéng nhau
D& dang biéu dién giai phap cu thé
Ghi lai phan rng cuc bo



Mot cong viéc dién hinh trong phuong phap nay bao gom phan chia mién cua van
dé thanh mat tap hop cac tén mién phuy, véi mdi tén mién phu duoc biéu dién bang mot tap
hop cac phuong trinh phan tir cho bai toan géc, sau d6 (2) hé théng két hop lai tat ca cac
phuong trinh phan tr vao mot hé phuong trinh tuyén tinh cho phép tinh cudi cung. Hé
phuong trinh tuyén tinh da biét cach giai, va c6 thé duoc tinh toan tir cac gia tri ban dau cua
bai toan gdc dé co duoc mot cau tra loi bang sé.

Trong budc dau tién ¢ trén, cac phuong trinh phan tir 1a cac phwong trinh don gian
ma x4p Xi so véi phuong trinh phuc tap ban dau duoc nghién ciu, trong dé cac phuong
trinh ban dau thudng 14 phuong trinh vi phan tirng phan (PDE). B¢ giai thich sy xap xi do,
phuong phap phan tir hitu han (FEM) thuong dugc gisi thigu nhu mot truong hop dac bist
ctia phuong phap Galerkin. Qua trinh nay trong ngdn ngir toan hoc 1a dé xay dung mét tich
phan cua tich s6 bén trong cua s6 du va ham trong s6 va thiét 1ap tich phan bang 0. Ni mot
cach don gian, n6 1a mot phuong phap giam thiéu sai sé xap xi bang cach gan cac ham the
nghiém vao PDE. Phan con lai 12 16i do cac ham thir nghiém gay ra, va cac ham trong sé 1a
cac ham xap xi da thic dy tinh s6 du. Qua trinh loai bo tat ca cac dan xuat khong gian tir
PDE, do d6 xap xi PDE cuc b véi:

e Mot tap hop cac phuong trinh dai s6 cho cac van dé trang thai on dinh
e Mot tap hop cac phuong trinh vi phan théng thudng cho cac van dé nhat thoi

Céc phuong trinh nay 1a cac phuong trinh phan tir. Chiing 1a tuyén tinh néu PDE co
ban 14 tuyén tinh va nguoc lai. Cac phuong trinh dai s6 phéat sinh trong céc bai toan trang
thai 6n dinh duoc giai bang phuong phap dai sé tuyén tinh sb, trong khi cac phuong trinh
vi phan thuong phét sinh trong c4c van dé tam thoi duoc giai quyét bang tich phan sé bang
cac ky thuat tiéu chuan nhu phuong phap Euler hoic phuong phap Runge-Kutta.

Trong budc (2) & trén, mot hé phuong trinh tuyén tinh duoc tao ra tir cac phuong
trinh phan tir thdng qua viéc chuyén ddi cac toa do tir cac nit cuc bo caa cac tén mién phu
sang c4c nat toan cuc cua mién. Sy chuyén ddi khong gian nay bao gém cac diéu chinh
dinh huéng thich hop nhu dwoc 4p dung lién quan dén hé toa do tham chiéu. Qué trinh nay
thuong dugc thuc hién bai phan mém FEM bang céch sir dung dit liéu toa do duoc tao ra
tir cac tén mién phu.

FEM duoc hiéu rd nhat tir ¢ng dung thuc té caa no, dugc goi 1a phan tich phan ta
hitu han (FEA). FEA duoc ap dung trong k¥ thuat nhu 1a mét cong cu tinh toan dé thuc
hién phan tich ky thuat. N6 bao gdm viéc sir dung k¥ thuat tao luéi dé phan chia mot mién
phtic tap thanh cé&c phan tir nho, ciing nhu viéc sir dung chwong trinh phan mém duoc ma
hoa bang thuat toan FEM. Khi ap dung FEA, van dé phuc tap thuong 13 mot hé vat Iy véi
co s dua vao phuong trinh chum Euler-Bernoulli, phwong trinh nhiét, hodc phuong trinh



Navier-Stokes thé hién trong ca hai phuong trinh tich phan hoic PDE, trong khi chia nho
phan tir cua van dé phic tap dai dién cho cac khu vuc khac nhau trong hé théng vat Iy.

FEM 14 lya chon tét dé phan tich cac bai toan trén cac mién phuc tap (nhu 6 to,
duong 6ng dan dau,...), khi mién thay d6i (nhu trong mét phan ng trang thai véi bién thay
d61), khi d6 chinh xac ki vong thay dbi trén toan bo mién hoic khi giai phap thiéu do min.
M6 phong FEA cung cap mét ngudn tai nguyén cé gia tri khi ching loai bo truong hop tao
va thir nghiém céc mau thir cang cho céc tinh hudng dé trung thuc cao khéac nhau. Vi du,
trong mot md phong tai nan ¢ phia trudc ¢ thé ting d6 chinh xéac du doan trong cac khu
vuce “quan trong” nhu mat trudc cua xe va giam no ¢ phia sau ctia n6 (do d6 lam giam chi
phi cia md phong). Mot vi du khéc 14 tng dung trong du béo thoi tiét, noi quan trong hon
dé ¢ nhitng dyu doan chinh xac vé viéc phat trién cac hién tuong phi tuyén cao (chang han
nhu 16¢ xody nhiét d6i trong khi quyén, hoidc xoay trong dai duong) thay vi cac khu vuc
tuong d6i yén tinh.



Trong phan nay, tac gia dua ra vi du vé viéc str dung phuong phép s, cu thé 1a st
dung FEM bang phan mém Ansys Mechanical trong phan tich bién dang va két cau chi tiét

CHUONG 3. UNG DUNG

co khi. Chi tiét co khi duoc str dung: Coc hdm banh ring.

3.1 Théng s chi tiét

Chi tiét 1 con coc trong cum chi tiét phanh mot chiéu bang banh ring. Vat liéu dugc

chon 14 thép C45 t6i cai thién dé dé ché tao.
Théng sé :

Do ran HB = (192...240)

Gidi han bén : o}, = 450MPa
Gidi han chay : o, = 320Mpa
Kich thuéc co ban cua chi tiét :

[3] Details
of the
ratchet stop.

= A
\ |__.x
-\.\ |ll|
‘\\__ I
RO.34 \\._
Unit: in. R o }\R{] 18
Thickness: 0.125 in. ’

0.57

Hinh 1: Chi ti¢t C6c hdm va thong sé

3.2 Phan tich chi tiét bang phan mém ANSYS MECHANICAL

Buwéc 1. Engineering data: Lwa chen va thiét 1gp thong sé vt liéu

Déi vai chi tiét nay, ta luya chon vat lidu 1a thép két cu (cu thé 1a thép C45)
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Buwoc 2. Geometry: Xay deng mé hinh hinh hgc
V6i nhung thong s6 vira tinh nhu trén, ta xay dung dugc vat thé nhu trén hinh vé:

12.50 3750

Hinh 2: Hinh vé 3D chi tiét

[1]The ratchet
wheel.

[2] The ratchet stop is
used to control the
rotational direction of
the ratchet wheel.

Hinh 3: Chi ti¢t C6c hdm trong cum chi tiét

Budc 3. Model: Thiét 1ap mé hinh phan té hiru han

Trong budc ndy, ta quan tm cha yéu dén phan chia lugi (mesh).
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Y&u cau cho phan chi lugi 12 1am sao ta c6 thé dua ludi vé dang téi wu nhat, khdng
qua nhiéu (khé phan tich) va ciing khong qua it phan ti (phan tich khong chinh xac). Dé
giai quyét van dé nay, ta dua ra phuong phap tim diém hdi tu cua ludi.

Thuce hién tim diém hoi tu bang cach thay d6i size ludi din dén thay doi sé phan tu.
Két qua thu duoc gia tri hé sé an toan khong thay d6i thi ludi da hoi tu.

Sau qu4 trinh chia ludi bang phuwong phap thay doi size 1uéi ta thu dwgc bang gia tri nhu
Sau:
Bang 1: Bang gia tri sau khi chia luoi

Size S6 phan tir Ung suat 1én nhat Hé s6 an toan
(mm) (Mpa)
15 30382 22,68 7,05
1 51576 23,69 6,4
0,9 58559 23,9 6,2

Nhu vay, sau khi thuc hién tim diém hoi tu luéi thi ta s& co size ludi phi hop 12 0,9
(mm) va sé phan tir ludi 58559 dap tmg duoc diéu kién hoi tu ludi.
Bwéc 4. Thiét lap tai trong ( Pat lwc)

Véi cac luc va so dd da tinh & trén, ta tién hanh dat lec Ién chi tiét da mo phong

Luc caa banh ring tic dung vao con céc c6 d6 16n Q = 1000 N duoc thé hién qua
hinh

Luc caa banh rang tac dung vao con céc theo phuong y

11
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Buwéc 5. Soulution (Chon céc yéu cau khi giai bai toan)

- Trong co khi, ta quan tAm nhiéu nhat 12 ng suat 16n nhat khi lam viéc ciia mot chi
tiét va hé s6 an toan cua no.

Ung suat Ién nhat (Maximum Principal Stress- MPS)
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Khi cac tai trong tac dung vao vat vat s& bién dang tng véi do bién dang d6 khi trén
ansys duoc thé hién rd qua phan MPS . Chi rd cho ta thdy dwoc két ciu vi tri nguy
hiém va an toan trong cuing 1 két cau

Néu 13 ving mau do thi khu vuc d6 nguy hiém nhat, d& bj bién dang nhat con ving
mau xanh nudc bién dam 13 viing an toan nhat, it bi bién dang.

Ung suat bén 1a eng suét biéu thi rd nhit cho d6 an toan cua vat. Theo bai ta c6 ung
suat bén phai <= 750 MPa
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By Time —_ -
Display Time Last 8=
Calculate Time History |Yes Z -
Identifier
Suppressed No [e]
=l Integration Point Results
?\splayﬂ»ptmn» f\vtraged v Messages. Graph 5

.01 No Messages No Selection Metric (mm, kg, N, 5, mV, mA) Degrees rad/s Celsius
H

m lﬂ a “‘ C o ~ i @ VE 1;“-1‘-‘11119 B

Cong cu an toan (SAFETY TOOL)
La cong cu cho ta biét duoc hé s6 an toan cua vat thé
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@ A: Static Structural - Mechanical [ANSYS Multiphysics] - x

File Edit View Units Tools Help || @ =% | :/Solve v ?/ShowEmors @ [0 | - ix
= . =0
® ®- L -G QEAKE N E @ O~
T Show Vertices g0 Wireframe A< B Random Colors 70> Annotation Preferences
Explode Fadtor  f————————————  sccembly Center W Edge Coloring v A~ A~ A~ A+ A~ A Pl [-IThicken Annotations
Result £3e-002 (Auto Scale) ~ B~ B~ G~ [ | [3:Probe | DisPIaY  Scoped Bodies v
Outline L3
A: Static Structural
3 - z
Lol Safety Factor
- ATl Geometry A | Type: Safety Factor
B 5k Coordinate Systems Tirme: 1
B B Mesh 15/04/2019 744 CH
- M Face Sizing
- Face Sizing 2 15 Max
B, {2 Static Structural (A5)
g7 Analysis Settings 62311 Min
- B Force
- M, Fixed Support 1
-,/ Solution (A6) 0
i {¥] Solution Information
i M Maimum Principal Stress
i M Normal Stress
i, M Directional Deformation
EJ--,/88] Stress Tool
* M Safety Factor v 4\‘ ¥
Details of "Safety Factor” L]
=[Scope ~
Scoping Method Geometry Selection Geometry # Print Preview A Report Preview, J
Geometry Al Badies Graph 2 Tab.. #
=| Definition —
> = 3 Cycles Time |
o pr— Animation | W || I | 10 Frames 2 Sec [Auto) Tl® i
By Time :
Display Time Last
Calculate Time History |Yes
Identifier
Suppressed No sl
= Integration Point Results
Display Option Averaged M Messages. Graph a5
01 No Messages No Selection Metric (mm, kg, N, s, mV, mA) Degrees radfs Celsius

o] h‘ﬂ . /\ [ L] ™ i o LIS e e s 157/::/(1;9 B

Ciing nhu ving tng suat 16n nhat, hé sé an toan thé hién do an toan qua cac mau,
néu 12 mau xanh nuéc bién dam thi ving d6 1a ving an toan nhét, hé sé an toan cao nhat,
nguoc lai ving mau do 1a ving ¢6 hé s6 anh toan nho nhat, d& pha hay. Hé sé an toan
thuong nam vao khoang 4-6
Buwéc 6. Pit diu vao (input) va diu ra (output)

- Pé thé hién dugc su téi uu hoa, ta dua ra nhiing giai phap dé dam bao dugce do bén
g suat, hé s6 an toan cua chi tiét. Trong bai, ta luu y dén bé day cua con coc va
ban kinh cong cua phan lam viéc

- Giai phap dé giam gié thanh, vat liu, giam thoi gian gia cong cua chi tiét, dam bao
tinh wu viét cia chi tiét 1a thay d6i ban kinh cong va do day sao cho pht hop véi chi
tiét

- Pap ung dc yéu cau 1am viéc, gitp cho ngudi ché tao ¢d nhiéu phuong an thiét ké
khéc nhau
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@) A: Static Structural - DesignModeler - X
| File Create Concept Tools Units View Help

lAHBE @] i Gredo |[sdect [ b | BEE o H 0[S ARGEAXE tE+@e |2 || M-~ g A S A A AT

| xrprane v 3| sketcht - B
|
|
|

<} Generate @ Share Topology [F5| Parameters
[Redrude  @aRevolve @ Sweep 4 Skin/Loft
B Thin/Surface @ Blend v % Chamfer W Slice |J @ Point B Conversion
Tree Outline
-] A: Static Structural
[y e X¥Plane
w8 Sketch?
o5h DXPlane
o5 VZPlane
B Bxtrudet
w8 Sketchl
@ 1Part, 1 Body
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B

Sketching Modeling

Detsils View
=] Details of Sketch1
Sketch Sketch1
Sketch Visibility Show Sketch
Show Constraints? | No
=I Dimensions: 7
A2 140°
HE 57 mm
4 16 mm
R10 34 mm
3 56 mm 0.00 35@ 70 PD (rre)
= 20 mm 17 A0 5250
V5 12,6 mm
I Edges: 9 v | Model View | Print Preview
Section Planes
| & Ready 1 Sketch [Milimeter Degree 0 0~

Sau d6 chay va dua ra két qua c4c cip kich thuéc nhu trén hinh vé:

I\ <on céc nckh - Workbench - X
Fie Edit View Tools Units Extensions Help

B EIEIRREERY,

B2:Design of Experiments X

# Update | Preview 2]Clear Generated Data ] Refresh

sign of Experiments (Central Composite Design : Auto Defined) - x
A B ~ A B c ]
1 hsbied 1| Name ¥ | P4-thinkness(nm) v Pz—namnmsnﬁnam ~ | P3-safety Factor Mnimum  ~
2 |B  Designof
3 B Input Parameters 2 1/ DPO| 25 27,975 5,3282
4 = B3 Static Structural (A1) 3 2 225 30,736 42,8661
5 T P4-thinkness 4 3 27,5 25,732 5,7859
[3 B Output Parameters 5 + 29,%1 5,0806
7 B @ Static Structural (A1) 6 5 26,806 5,557
8 pd P2 -Maximum Principal Stress Maximum
9 pd P3-Safety Factor Minimum
10 B Charts
11 M Parameters Parallel
1 /|N Diesinn Paints vs Parameter v
- &) b v qx
A E ~

1 Property Value
6 Type Design Variable
7 Classification Continuous =
:
s Notes
» B
11 Value 25
12 Lower Bound 22,5
13 Upper Bound 27,5

Vimm M ot o = v

1 Type Text Got

7 Tnformational | The Nesian Paints Cache of Desiaménlarer has heen deared for the follwina reasan: & non narametric channe has accrred in an anahisis sustem. 15/04/2019 8:17:33 CH

o Ready (171 Show Progress [ 4 Hide 22 Messages

Qua day ta thiy cip kich thudc 22,5 13 tdi wu nhét vai hé sé an toan 1a 4,8 va ung
suat 16n nhat 12 30,7, phu hop véi yéu cau dé ra.
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KET LUAN VA KIEN NGHI

Két luan: Nhu vay, ching ta thay Phuong phéap s6 va phuong phap phan tir hitu han c6
vai tro to 16n trong nhiéu linh vuc, dic biét trong linh vuc Co khi. ANSYS Mechanical
la giai phap phan mém k§ thuat co khi sir dung FEM hang dau trong phan tich bién dang

va téi wu chi tiét co khi.

Kién nghi: Vi day 14 phuong phép tinh toan hiru ich dung trong linh vuc co khi ché tao,
tac gia mong muébn wng dung rong rii hon nita phan mém vao céng tac giang day va
nghién ctu, v&i muc tiéu tat ca sinh vién déu duoc tiép can va s dung ching, phuc vu

cho cbng viéc sau nay.
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