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UNG DUNG PHAN MEM ALTAIR HYPERWORKS
VA SIMCENTER TRONG VIEC KIEM NGHIEM PISTON

DONG CODOT TRONG

THE APPLICATION ALTAIR HYPERWORKS AND SIMCENTER IN TESTING PISTON

OF INTERNAL COMBUSTION ENGINE

TOM TAT

Dénh gig, kiém nghiém, sir dung phan mém &p dung vao nganh ky thuat 6
to la mot trong nhiing van dé cap thiét. Bai bdo mo ta viéc dp dung hai phan
mém md phdng cap cao la Altair Hyperworks va Simcenter. Nhom tac gia da (ng
dung dé ki€m nghiém ddc tinh ctia mot vai loai piston dang dugc st dung trong
dong co dot trong, vé phac thao 3D cac loai piston badng cac phan mém (Inventor,
Solidwork), dong thai tim kiém cac nguyén, nhién, vat liéu phu hgp. Sau d6
nhom st dung phan mo hinh da hoan thién, thuc hién theo cac budc, nhap vao
phan mém Altair Hyperwork va Simcenter, gidi thuat todn va dua ra két qua.

Tir khéa: Piston, kiém nghiém, iing dung, Altair Hyperworks, Simcenter.

ABSTRACT

Evaluation, testing and use of software applied to the automotive
engineering industry is one of the urgent issues. The article describes the
application of two high-level simulation software, Altair Hyperworks and
Simcenter. The authors have applied to test the characteristics of a few types of
pistons being used in internal combustion engines, drawn 3D sketches of pistons
using software (Inventor, Solidwork), and searched for raw materials. However,
the material is suitable. Then the team uses the completed model, follows the
steps, enters Altair Hyperwork and Simcenter software, solves the algorithm and
gives the results.

Keywords: Piston, testing, apply, Altair Hyperworks, Simcenter.
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1.GIGI THIEU

Trong nhitng nam gan day, nén khoa hoc ky thuat thé
gidi da phat trién manh mé véi nhiéu thanh céng ruc r&
trong tat ca cac linh vuc ctia doi s6ng xa hoi, dac biét trong
linh vuc cdng nghé 6 t6. Phat trién song song, déng hanh
cung nganh céng nghiép 6 t6 ¢6 rat nhiéu linh vuc, nganh
nghé khac nhau. C6 thé ké dén tiéu biéu nhu la: nganh

Pham Quéc Khanh', Bui Ding Long', Nguyén Thuy Linh',
Bui Van Nguyén?, Tang Van Tién?, Nguyén Trung Kién*"

thiét k&, ban hang, tiép thi, quan ly chat lugng san xuat...
Trong linh vuc thiét ké hién nay rat phat trién & mang CAD -
Computer Aided-Design, CAM - Computer Aided-
Manufacturing... Cung su phat trién cia CAD, CAM thi CAE
- Computer Aided-Engineering cling dang la linh vyc dugc
nhiéu ngudi quan tdm va theo dudi. Nhu ciu vé nhan luc va
thi trudng dang dugc mé& réng.

Nghién ctru kiém nghiém piston luén 1a van dé dugc
quan tam trudc khi di vao san xuat. Nhiéu nghién ctu trén
thé gidi vé piston da dugc thuc hién, tiéu biéu co thé ké
dén cudn sach “Pistons and engine testing” [1], “Influence
of piston shape and injector geometry on combustion and
emission characteristics of syngas in direct-injection spark-
ignition engine” clla Matilde Fiore [2] hoac nghién clu
“Component test for simulation of piston ring - Cylinder
liner friction at realistic speeds” cila Markus Soderfjall [3] da
nghién ctru vé anh hudng cla hinh dang piston va hinh hoc
kim phun dén dac tinh dot chay va khi thai ctia dong co
danh Itra phun nhién liéu truc ti€p bang nhién liéu syngas
(50% thé tich hydro, 50% thé tich carbon monoxide) théng
qua mé phéng CFD da dugc dung dé phan tich tac déng
dén hinh dang piston va thong s6 ky thuat théng sé ky
thuat phun Ién lugng khi thai va hiéu suat ctia dong co DISI
dugc cung cap nhién liéu bang khi téng hgp. Tuy nhién, cac
chuyén gia chua tan dung triét dé viéc iing dung cac phan
mém vao nghién ctu.

DPé kiém nghiém piston, rat nhiéu nghién ctu da ung
dung cac phan mém nhu: AVL Boost, Ansys Workbench...
Diéu nay da hé trg déc luc trong viéc tinh toan kiém tra céc
diéu kién bén cha piston. Tuy nhién, viéc s& dung phan
mém Altair Hyperworks va Simcenter vao dé kiém nghiém
piston ctla ddng ca d6t trong thi van chua dugc khai thac.

Trong nudc hién nudc ta cling da cé nhiing nghién cuu
kiém nghiém vé piston, thi nghiém thuc té dé xac dinh
tinh chat, dac diém cla piston. Tuy nhién, viéc thit nghiém
thuc té véi quy mo 16n gay tén kém ca vé vat chat 1an tién
bac. K&t qua néu khéng dugc luu trir can than sé bi that lac,
khong day du.
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Viéc thi nghiém thuc té€ thi cing da cé su ing dung
mét s6 phan mém dé kiém nghiém tinh chat cta piston.
Tuy nhién, cac nghién ctu va phan mém s dung chua
nhiéu, két qua chua that sy dap ing dugc yéu cau cla viéc
kiém nghiém.

2. PHUONG PHAP NGHIEN CUU
2.1. DBéi tugng nghién cuu

Qua qua trinh tim hiéu nhém tac gia da lua chon piston

dinh 16m véi thong s6 ky thudt nhu hinh 1.

h

H

dap

Ith

)

Hinh 1. S¢ d6 thong s& dung dé tinh toan piston

Cac thong sé va cach tinh toan cac théong s6 cla mét
piston nhu bang 1.
Bang 1. Céch tinh todn cac thong s6 clia piston

Thong s0 Ddng co tinh tai v tau Ding o0 t6 vi mdy kéo Bing co cao toc
thuy
Calin | Conho Diesel Xing Diesel Xing
Chicu diy dinh §
Khdng lam mit dinh (0.08:02)D (0.1:02)D [ (0.03-009D | (0.1:02)D | (0.04-0.01D
C lim mat dinh (0,04-0,08)D (0,05-0,1)D
Khodng cich htirdinh | (1:3)6 (0,6-25 (1-2%8 (05150 | 081505 | (061,26
dén xéc ming thir nhit
Chicu day s phan dau (005:008)0 0,05:0,1)D (0,06:0,12)D
Chiéu cao H ciapiston [ (1520 | (117D [ (116D | (114D [ (06-hD [ (0,508)D
Vit chot piston (08-1.2)D | (0.6509)D (05-1.2D (035-045)D
Dudng kinh chot dy (035:03)D 03045D [ 022030 | (03030 [(025:0,35)D
Buomg kinh bé chot dy (14-1,7)dep (1,3-1,6)dep (1,3-1,6)dep
Budng kinh trong chot d, (04-0,7)dep (0.608)dep (0,6:0.8)dep
Chigu diy phin thin s (03:03)s 25mm (0.02:003)D
§0 xec ming khi 51 [ 46 4 ] 4 4 [ 23
Chieu day hudng kinh t (1/25-135)D (122-126)D (125-132)D
Chiéu caoa (051t 2.24mm (0.3-0,6)t
S0 xec ming diu 14 13 13
Chiéu day b rinh a; (11,3 % 2

2.2. Phuong phap nghién ctu

Hién nay, trong linh vuc kiém bén céac loai chi tiét,
khung dam thudng st dung bang hai phucong phap:
phuong phédp nghién ctu ly thuyét va phuong phap
nghién ctu thuc nghiém.

Nghién ctu ly thuyét dya trén nhiing phuong phép moé
phong bang cac phan mém moé phdng cdp cao, nhém tac
gia quyét dinh st dung hai phan mém la Altair Hyperworks
va Simcenter dé ap dung vao viéc nay. DPay tuy khong phai
la mot bai toan qua phc tap, nhung can su chinh xéc cao,
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su tap trung khi tao, thiét lap cac théng s6 dau vao. Vi vay,
cac nha nghién clu sé tap trung vao t6i uu héa mé hinh va
bang phuong phap giai gan ding ctia phan mém dé dua ra
két qua cua bai toan.

Kho khan trong viéc gidi bai toan khi déng hoc bang
phuong phap s6 khong nam & cac van dé ly thuyét ma cha
yéu la do khéi lugng tinh toan. D& gidi bai toan véi yéu cau
d6 chinh xac cao can c6 mé hinh chinh xac, chia lugi véi
budc nho, s6 lugng phan t 1én nén doi héi khéi lugng cac
phép tinh va thai gian tinh toan rat I6n.

Phuang phéap phan ti hiu han dugc dp dung rat nhiéu
trong viéc tinh toan déi véi cac bai toan Co hoc dé xéac dinh
trudng Ung suat va bién dang cla vat thé. Co s& cla
phuong phap nay la lam r&i rac héa mién xac dinh cta bai
toan, bang céach chia né thanh nhiéu phan ti. Cac phan t
dugc lién két vai nhau tai cac diém nuat chung. Tat ca cac
phan tr c6 chd y dén diéu kién lién tuc cta su bién dang va
chuyén vi tai cac nat lién két gilta cac phan tu.

3. UNG DUNG PHAN MEM ALTAIR HYPERWORKS VA
SIMCENTER TRONG VIEC KIEM NGHIEM PISTON PONG
CO DOT TRONG

DE xu ly bai toan kiém bén, nhom tac gia ap dung bai
toan tuyén tinh tinh. Tuyén tinh bi€u thi hanh vi dan héi
tuyén tinh cla vat liéu. Tuc |a, phan tuyén tinh cta tng suat
Pudng cong mot dudng thdng tuan theo Dinh luat Hooke:
o = £ E ¢6 thé dugc hiéu 1a phuong trinh cila mét dudng
thang (y = mx) di qua g6c toa do. “E”, Mé dun dan hoi, 1a do
déc chia dudng cong va la mét hang sé. Trong cudc séng
thuc, sau khi vugt qua diém chay, vat liéu di theo mét
duong cong khéng tuyén tinh, nhung ngusi giai lai di theo
cung mot dudng thdng. Cac thanh phan bi v thanh hai
manh riéng biét sau khi vugt qua Ung suat cudi cing, mac
du phan tich tinh tuyén tinh khéng bao gid cho thay su
that bai trong ki€u nay. N6 cho thdy mét bo phan khéng bi
dut gay duy nhat vdi (ing suat cao tai vi tri hang hoc. Cac
bién dang rat I6n, khéng thuc té cling c6 thé dugc nhin
thay. Mét nha phan tich phai két luan liéu thanh phan c6 an
toan hay khéng hodc no ¢6 bi 16i hay khéng bang cach so
sanh gia tri tng suat I6n nhat véi nang suat hodc Ung suat
cudi cung. Do d6, nha phan tich can quyét dinh, néu trong
cac diéu kién tai da cho, cé thé thuc hién Phan tich tinh
tuyén tinh.

- C6 hai diéu kién dé phan tich tinh:

+ Luc 13 tinh c6 nghia 1a khéng c6 su thay d8i theo thai
gian (trong lugng c6 dinh).

+ Diéu kién can bang - ¥ Luc = 0, ¥ Moment = 0.

Lua chon thai diém xét bai toan tuyén tinh tinh la tai 4p
suat cudi ky nén clia dong co xang la tir 7 - 12 Kg/cm?.

Viéc thiét lap sé chia lam hai huéng: thiét lap mé phong
bang phan mém Altair Hyperworks va bang phan mém
Simcenter.

e Thiét 1ap va mo6 phong bang phan mém Altair
Hyperworks
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- Budc 1: Xt ly hinh anh va chia luéi
- Budc 2: Thiét lap vat liéu
Tao 1 card Materials d&i tén sau do thiét 1ap cac théng
sO cla thép (dua khéi lugng vao vi bai toan dao déng sé
chiu dnh hudng béi khéi lugng cda vat thé. Ma mudn cé
khoi luong thi can co6 khéi lugng riéng - dua vao cong thic
vk

w=-—)
m

Name Value
Solver Keyword: MAT1 o
Name: steel
1D: 1
Color: | |
Include: [Master Model]
Defined: 4]
Card Image: MAT1
User Comments: Hide In Menu/E xport
E: 210000.0
G: 80763.2
NU: 03
RHO: 7.85e-09
A
TREF:
GE:
ST: v

Hinh 2. Tao vét liéu cho vat thé

- Budc 3: Thiét lap Property va gan vat liéu + gan
Property cho vat thé

Tao 1 card Property, chon card image: Psolid (do vat thé
dang xét dang khai), sau dé gan vat liéu thép da tao vao
phan Material.

Name Value
Solver Keyword: PSOLID
Name: psolid
ID: 1
Color: O
Include: [Master Model]
Defined: @
Card Image: PSOLID
Material: (1) steel
User Comments: Hide In Menu/Export
CORDM options: BLANK
ISOP:
FCTN:
HOURGLS_OPT:
PSOLIDX:

Hinh 3. Thiét Iap Property va gan vat liéu
Sau khi hoan tat qua trinh tao dac tinh vat liéu
(property), gdn property cho vat thé can xét.

Name Value
Name: model2_body1
1D: 1
Color: =
Include: [Master Model]
Property: (1) psolid
Material: (1) steel
FE style: @
Geometry style: 0

Hinh 4. Thiét 1dp gan property cho hé

- Budc 4: Thiét lap diéu kién bién
Tao diéu kién bién (Load Collector) &
piston, mat cat va tru trong chét piston.

3 mat ngoai cla

Téng cong c6 tat ca 6 bac tu do. PSi véi mat ngoai khoa
2 bac ty do bao gém dof 1,2. Tru trong chét piston sé khéda
3 dof 1,3,6, mat cat khéa 3 dof 1,2.6.

Hinh 5. Thiét lp diéu kién bién mdt ngoai

Hinh 6. Thiét 1p diéu kién bién mat cat va tru trong
- Budc 5: Thiét lap luc ap suat

Tao 1 ap suat tac dung lén dinh piston cé gia tri bang

6,05MPa.

N ’
TN AN
vy VL

Z
BANAAN L ALY
%AAAAAAA
RN AADL

A

y
AAA AAAA

BANAAL

%%%ﬁﬁ

Hinh 7. Thiét lap Pressure
- Budc 6: Tao Load Step

Chét lai bai todn bang viéc nhap vat liéu, dac tinh. Can

Iuu y d6i loai phan tich vé Linear Static.
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Name Value
Solv SUBCAS
Name: linear
1D: 1
Include: [Master Model]
User Comments: Hide In Menu/Export

=) Subcase Definition

=) Analysis type: Linear Static
® SPC: (1) spc
# LOAD: (2) load
SUPORT1: <Unspecified>
PRETENSI... <Unspecified>
MPC: <Unspecified>
DEFORM: <Unspecified>
STATSUB (... <Unspecified>
STATSUB (... <Unspecified>
NSM- <l Insnecified>

Hinh 8. Tao Load Step type Linear Staitc

- Budc 7: Chay va giai bai toan tuyén tinh bang phan

mém Altair Hyperworks.

vl Components (1)
@ B8 model2_body1

v [§4 Load Collectors (2)
o
ﬂ B load
+Igh Load Steps (1)
* linear

[ Materials (1)
[E steel

P Parts (1)

%5 Properties (1)
Y Psolid

B Titles (1)

-

4

-

Hinh 9. Hoan thién bai toan Linear Static
Hoan thién bai toan Linear Static

e Thiét lap va va mé phong bang phan mém Simcenter
Thiét lap bai toan va mé phéong bang phan mém

Simcenter 3D.

TH

- Budc 1: Tao nhém thudc tinh lugi Mesh Collector.

& Mesh Collector

P

¥ Element Topology
Element Family 3D -
Collector Type Solid -
¥ Properties

~ Physical Property

Type PSOLID -

/ Solid Property PSOLID2 ~ [&][%&] ~
Name piston

B o | G|

Hinh 10. Tao Mesh Collector
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Trong d6 bao gém cac thudc tinh vat li clia vat liéu dugc
st dung trong bai toan.

© lsotropic Material

~ Property View

[ Aipoperies

~ Name - Description

i > Description
» Pedigree
» Categorization
~ Properties
@|Material Property Dependency
/|Mass Density (RHO)

[Coman

[ra5e06 g~ =

Mechanical ~ Elastic Constants

Svenoth [@]¥oung's Moduius (® 206000000 s
Durability |

Formability [@][major Poisson's Ratio

Thermal [@]roisson's Ratio (NU)

03
Electromagnetic

Creep
Viscoelasticity

[@]shear Modulus (G)

]

wiln ]«

[@]structural Damping Coefficient (GE)
Viscoplasticity

Damage

Other Physical Properties

~ Stress-Strain Related Properties
[@]1ype of Nontinearity rvee) Elastoplastic: stress-total strain (MATS1/PL

Miscellaneous [@]vietd function Criterion (YF)

von Mises

[@]Hardening Rute (HR) Isotropic
[@]stress-train Input Data Type Engineering Stress-Strain
[@]stress-train Format Type

Stress-Strain Curve
[@]stress-strain (H)

Stress-Strain (H)

[@]initial vietd point (LimiT1) 235000

[@]nitil Ficion Angle (UIMIT2)

sl

[@]strain Rate Dependency ‘Symonds and Cowper

» Reset to Defaults
Card Name MAT1

Hinh 11. Tao cac thong so vét liéu
- Budc 2: Chia lugi vat thé.
& 3D Tetrahedral Mesh O ? X

» Mesh Name

~ Objects to Mesh

+/ Select Bodies (1) <

~ Element Properties

Type & CTETRA(10)

¥ Mesh Parameters

Automatic Element Size

Element Size Factor -

Surface Maximum Growth Rate 1.1 hd

Surface Meshing Method Standard -

» Mesh Quality Options

» Surface Mesh Settings

» Volume Mesh Settings

» Model Cleanup Options

+ Destination Collector

D Automatic Creation

Mesh Collector |piston b “@
Boundary Nodes

Hinh 12. Tao cac thong s6 ludi
Loai ludi - 3D Tetrehedral Mesh (lugi tu dién)

Thuéc tinh phan ta lugi: CTETRA (10) (mbi phan tur ludi
tir dién bao gém 10 nut tinh toan)

Kich thuéc phan tur luéi: 1

- Budc 3: Thiét l1ap cac diéu kién bién bao gém cac rang
budc va tdi trong

e Rang buéc
- Rang budc déi xing:

Do d6i tugng tinh toan la 4 cla piston c6 quan hé déi
xung vGi cac phan con lai do dé trong qua trinh tinh toan
can tao rang budc dé duy tri tinh d8i xting clia vat thé.
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Hé toa dé st dung: hé toa do Dé-cac (Cartesian) c6 gbc
toa d6 dat tai tam clia dinh piston.
Pé tao rang budc hudng kinh ta ngan khéng cho cac

<> Type
° ¥ Name

¢ [Reng Buoc Huong Kinh

prt e

-+ Descrption
[No metnoa e .
» Destination Folder
~ Model Objects
[0 Group Reference
» Body Focus

5

B0 @ @ gRroPDRIET P o p

/ Select Object (4) S D
N L, . , N n ° ~ Direction

Hinh 13. Tinh d6i xing cla vét thé oupamencsrs [ ] —
Y Local k-]

DE rang budc déi xiing ta can ngan khong cho cac mat ~ DegressofFeedom
< » e , /. . . 7, N DOF1 | & Fixed -
cat clia d6i tugng c6 xu hudng tinh tién theo huéng X, Y va (e |
£ A A DOF3 Free -|
xoay quanh truc Z cta hé toa do. C—
- DOFS [Bree -]
| © User Defined Constraint BEE oo shon sow . LY oo —‘:m .
Al Fixed £

~ Name

@ [14922

Card Name SPC

Rang Buoc Doi Xung x
» Description [Fometos  v] 2>

» Destination Folder

~ Model Objects

() Group Reference
» Body Focus

Hinh 16. Rang budc hudng kinh

+/ Select Object (3) < B

D B - Rang buéc chuyén dong:

~ Direction ° N . . . A 5 \ .
N - — G ki né clia dong co khi chiu ap luc tdc ddng cta hoa khi
¢D o el ] chay tao ra nham day piston di tUr diém chét trén xuéng
g G ] diém chét duéi. Tuy nhién trong trong trang thai tuc thai

Bhes | y
o e cum tryc khay thanh truyén ciing sinh ta mét lyc ngan cho
o S ] piston di chuyén xuéng gilp piston duy tri & trang thai
oors [EE— tinh. Luc nay dugc tac dung thong qua chét piston tai vi tri
= y 9 9q p

o 0l 16 chét.

Displacement CSYS [coror ]

: Xét & trang thai tinh nay ta can tao rang budc ngan
khéng cho piston di chuyén tinh tién theo huéng Z tai 16
chét piston.

Hé toa dé st dung: hé toa do Dé-cac (Cartesian) c6 gbc
toa d6 dat tai tam clia dinh piston.

Card Name  SPC

Hinh 14. Rang budc d6i xiing
Trong d6 hé toa dé dugc sir dung la hé toa d6 Bé - cac
(Cartesian) c6 tam dat tai tam cutia dinh piston.

o e Bl ¢ ' ¥ e
© User Defined Constraint ° 7 x BEAY,g
Show Sow <= [2L Vor
I e andrice oy B B Y
c
¥ Name
) 3
1 |
» Description

» Destination Folder
~ Model Objects
() Group Reference

» Body Focus

+/ Select Object (1) 4[]
» Excluded
~ Direction
Displacement CSYS Cartesian -
 Local [ -]
~ Degrees of Freedom
DOF1 B Free -
DOF2 B Free ~]
DOF3 & Fixed *
DOF4 B Free -
DOFS B Free v
DOF6. B Free >,
Al Free (B
All Fixed Bl
Hinh 15. Vi tri dat hé toa do Diplocementcs [ coRbaR ]
, CardName SPC
- Rang buéc hudéng kinh:

Do trong qua trinh hoat dong trong xy lanh dudng kinh

clia piston sé bi gigi han bdi xy lanh bao boc bén ngoai. Hinh 17. Rang bugc chuyén dong

Méc du trong thuc té piston c6 su gian nd béi nhiét do cao e Taitrong:
cla budng dét tuy nhién xét bai trang thai li tudng ta coi - J ki né phan dinh piston sé chiu ap luc do hoa khi
dudng kinh clia piston la mét hang s6. chay tao ra.
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- Ta st dung loai tdi trong: Pressure
- Piém dat: Mat dinh piston
- D6 I6n: 6,05MPa

o metnoa W e

& Normal Pressure on 2D Elements or 3 Element F ¥

» Name
¥ Destination Folder
+ Model Objects

(O Group Reference
» Body Focus

¥ Select Object (0) ® E
» Excluded

~ Magnitude
Pressure | MPa -=|

Card Name  PLOAD4.

Cancel

Hinh 18. Tai trong tac dung én doi tugng
- Budc 4: Tién hanh giai bai toan bang phan mém

Simulation Navigator [m]
Name C.. Status Filter E
[4¢ 3d_mesh(1) W Element count: ..
+¥H Fields (Filter : Off)(Sort : Off)
+ Override Container
| +&Ecsys (Filter : Off)(Sort : Off)
E Selection Recipes (Filter : Off)(Sort : Off)
!+ Groups (Filter : Off)(Sort : Off)
+ i Fields (Filter : Off)(Sort : Off)
+“R Modeling Objects (Filter : Off)(Sort : Off)
£ Regions (Filter : Off)(Sort : Off)
| < simulation Object Con... (Filter : Off)(Sort : Off)
, — Mtz Constraint Container (Filter : Off)(Sort : Off)
2@ Rang Buoc Doi X.. [ Active
M@ Rang Buoc Huon.. Il Active
M@ Rang Buojc Tinh .. Il Active
~ M Load Container (Filter : Off)(Sort : Off)
@ Pressure(1) B Active
E= Solver Sets (Filter : Off)(Sort : Off)
| = msolution 1 Active
& Temperatures (Filter : Off)(Sort : Off)
[2<%%® simulation Objec... (Filter : Off)(Sort : Off)
| - ®&= constraints (Filter : Off)(Sort : Off)
@ Rang Buoc Do.. [J
@ Rang Buoc Hu.. [l
M@ Rang Buojc Ti.. [l
— & Subcase - Static Lo... Active
- M Loads (Filter : Off)(Sort : Off)

D@rressure(t) W

Hinh 19. Cac yéu t6 can co dé phan mém gidi bai toan
4. KET QUA

e K&t qua mé phong bang phan mém Altair Hyperworks
K&t qua xuat ra hinh anh 3D va video thé hién chuyén

Hinh 20. K&t qua chuyén vi clia bai toan Linear bdng phan mém Hyperworks
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Hinh 21. Két qua ting sudt cta bai toan Linear bang phan mém Hyperworks

- Danh gia két qua sau khi xuat ra:

Chuyén vi ctia bai toan Linear Static hgp ly so véi nhiing
gi ma bai toan tuyén tinh co ban mang lai. Chuyén vi I6n
nhat roi vao 1,004E-02 tap trung chl yéu & phan mat trong
cta dinh piston. Vung dao dong, chuyén dich ting dan tu
vi tri d6 tién ra ngoai. Gan trung khdp véi dang chuyén dich
khi piston chiu ap luc. Bai toan dang xét tai ap sudt né cuc
dai. Phan chuyén vi nén dugc mé réng va trai déu hon.
Nhung do viéc thiét 1ap bai toan dugc coi la ly tudng nén
van 6 su thi€u x6t. P8i véi iing suat. Ung sudt chdy cua
thép rai vao khoang tir 280 - 350MPa, bai toan hién tai chua
hoan toan dap (ng du diéu kién vé mat ing suat cla vat
liéu (Uing suat cao nhat vao khoang 6,387E+01).

e K&t qua moé phdéng bang phan mém Simcenter

- K&t qua xuat ra hinh anh 3D va video thé hién chuyén
dong.

M 5.146E-05, Max - 1 041E-02, Uit = mm
Deformaton : Displacement - Nodal Magniude
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Hinh 22. K&t qua chuyén vi clia bai toan Linear bédng phan mém Simcenter

e
averaged, Von-Mises

Min:0.20, Max : 75,08, Units = MPa
Deformaton: isplacement - Nodal Magniude
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Hinh 23. Két qua ting sudt cta bai toan Linear bang phan mém Simcenter
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- Danh gia két qua sau khi xuat ra:

Chuyén vi clia bai toan Linear Static hgp ly bang phan
mém Simcenter cling rat hop ly so véi nhiing gi bai toan
tuyén tinh tinh can. Chuyén vi Ién nhat rgi vao 1,041E-02
tap trung chu yéu & phan mat trong, chinh tdm cta dinh
piston. Vung dao déng, chuyén dich tang dan tu vi tri dé
tién ra ngoai. Gan trung khdp véi dang chuyén dich khi
piston chiu ap luc. Cling giéng két qua xuat ra phan mém
Hyperworsk. Phan chuyén vi nén dugc mé rong va trai déu
han. Nhung do viéc thiét lap bai toan dugc coi la ly tudng
nén van c6 su thi€u xét. V& mat ting suat, ing suat chay cla
thép roi vao khodng tir 280 - 350MPa, bai toan hién tai chua
hoan toan dap Ung du diéu kién vé mat ing sudt clia vat
liéu (Uing suat cao nhat vao khoang 75,08).

K&t qua vé mit chuyén vi thé hién khéng c6 van dé gi
déi véi bai toan tuyén tinh tinh dugc thiét 1ap day da nhu
cac hinh anh & trén. Tuy nhién, (ng suat xuat ra lai nh6 hon
rat nhiéu so véi Ung suat ca vat liéu. Su sai x6t ciing nhu
vuot qua Ung sudt vat liéu cing moét phan do bai toan
tuyén tinh chua dap Ung dd nhiing diéu kién vé mat tinh
todn dé két xuat ra gia tri Ung sudt phu hop, nam trong
khoang cho phép

Sai s6 chénh léch xay ra & ca hai két qua Ung suat va
chuyén vi. Tuy nhién vé dang dao déng, su phan bé chuyén
vi, bién dang cla khi két xuat la tuong duong. Chénh léch
cu thé cla két qua chuyén vi roi vao khoang xap xi 0,03E-
02. K&t qua Vi sai s6 clia hai phan mém cé thé chip nhan
dugc va cé thé coi la trung khép nhau vé mat tinh toan.

V& mat ting suét, ca hai déu chua dap ting dugc gidi han
Ung suat cda vat liéu. Tuy nhién su chénh léch & két qua
Ung suét lai I6n han nhiéu so véi chuyén vi. D& ndi cu thé,
can biét Ung suat cla thép roi vao khoang 280 - 320MPa,
nhung thuc té bai toan tuyén tinh khi dugc giai va két xuat
két qua & ca hai phan mém déu cho ra gia tri Ung suat nhé
hon nhiéu khoang Ging suat xac dinh cla vat liéu.

Gidi thich cho van dé nay, ta c6 thé nhan xét chung:

- V& mat ky thuat, hai phan mém c6 su khac nhau vé
mat thiét lap, bo giai.

- Dung lugng may tinh cling anh hudng dén qua trinh
tinh toan. May c6 dung lugng I6n c6 thé cho ra két qua hoi
tu chinh xac hon.

- Bai toan tuyén tinh tinh cing chua that sy dap ung du
céac diéu kién dé gidi quyét dugc bai toan lién quan dén
théng s6 ky thuat ting suat.

Su khac biét gitra hai bo giai khi thiét lap va hoi tu luén
tén tai, d6i vai dac thu tiing bai toan, cac bd gidi ciia NX va
Altair Hyperworks sé c6 thé ¢4 chung cac ap dung vé mat
coéng thuc, nhung su tinh toan va héi tu két qua va khac
nhau. D6 thi hai phan mém xuat ra cing c6 su khac biét
(hién tai & day khéng xuat va dé cap dén két qua cua do
thi).
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