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CASE 2: Thermal Stress

Analysis Case: Thermal Stress
Material: Alloy Steel
Contact: Welded
Flux: 0.005 W/mm"2
Ambient Temperature: 28°C
Film Coefficient: W/mm*2[ °C]
Boundary Condition: Fixed at the bottom
Load: Concentrated mass 500 kg.
Pressure 20 MPa.
Gravity

www.midasuser.com.tw




Hl MIDAS

B
= MESHFREE

CASE 2: Heat Transfer Analysis

i open *
= =Sy =
@ I @ [ | = Lookin: |~ SATEI_JEEERMERZA T v @ & @
| p=p¥| = ~
Sat ]]."SIS I ]}"SIS " ]:I'EE I /\ MName Date modified Type Size
Clame Cah Conditions Fesultz " L [ IE% sEn EER 8B 8w T 7/7/2026 9:20 AM ¥_T File 5,553 KB
ome
Analysis Case Desktop
Mame  Modal Analysis-2 il
Libraries
Analysis Case - !
@ G This PC
Linear Steady Heat
St Modal Transfer Network
Thermal Topology
AT Optimization
‘ ‘ File name: | e | [ Open
. Files of type: Parasolid (3to 38.0.x) Files ("x_t:"xmt_txt;"x_b;"xmt_bin} ~ Cancel
Transient Freguency Random
Response Response Response (] search Contact Faces
O r i Auto Tolerance 1 mm
Response Manlinear Transient Parasolid (3 to 38.0.x) Fles (" x_t;" xmt_txt;" x_b;" xmt_bin) w
Spectrum Static Heat Transfer Parasolid (9to 38 .0.x) Files (" .t _txt:" x_b:* xmt_hin}
ACIS (R1-2026 1.0) Files (" sat." sab:" asat;” .asab)
STEP (AP203, AP214, AP242) Files (" stp;” step)
IGES {Up ta 5.3) Files {"igs;"iges)
Pro-E (16 - Creo 12.0) Files (" prt:” prt.";".asm;".asm.”)
(TR Thermal CATIA VA [CATIA 4.1.9 - 4.2.4) Files " model;" exp;” session)
Stress CATIA VS (V5 RE - V5-6 R2026) Files (" CATPart;" CATProduct)

SolidWorks (38 - 2026) Files (" sldprt;” sldasm)
Unigraphics (11 - NX2506) Files (" prt)

Invertor Part (V6 - WV2026) Files (" ipt)

Inventor Assembly (V11 - V2026) Files ("jam)

Solid Edge (W18 - SE2026) Files (" par;”.asm;" psm)
Al Files ")
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GEOMETRY: MATERIAL

) Model Betting
> B Q By

Define Material

All

e

Add(lsctropic-Elastoplastic)
Add(lsotropic-Hyperelastic)
Add(Orthotropic-LinearElastic)

17-9PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI_310_55
AISI_410_55
AISI_Steel_1005
AISI_Steel_1008-HR
AIST 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

Cast Alloy Steel
Cast Carbon Stesl
Cast Stainless Steel
Chrome Stainless Steel
FC250

Galvanized Steel
Hp-1

Hp-4
Inconel_71&_Aged
Plain Carbon Steel
SfSteel_PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGARC340-E

SGCC

SGCD1

Steel

Steel_Rolled
505304

505318

SUS316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_(G40
Iron_Cast_Ge0
Iron_Malleable

Iron_Modular
Mallashls et Tron

Load

Edit

Mame Alloy Steel Color - = | Coord. Sys. Mone i EI
Elastoplastic | Thermal
r Structural
) Thermal Expansion
Elastic Modulus 210000 N fmm2
Expansion 1.3e-05
Foisson's Ratio 0.28
Ref. Temperature 0 [=q]
Mass Density 7.7e-06  kgfmm3 I
— Factor of Safety Calculation
Failure Theory Mane w
Tension 0 MNfmm2 Compression 0 MNfmm2
| Elastoplastic
Plastic Hardening Curve Nane Function | ™
Stress Strain Curve Nane M
Hardening Rule Isotropic

Perfect Plastic

Combined hardening factor

Stiffness Proportional Damping

Yield Stress Mriirn
r General
Mass Proportional Damping 1fsec
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GEOMETRY: MATERIAL

v M QO Bodyif
0 & Alloy Steel
0O 159 Alloy Seel
1 I [55] Alloy Hteel
0O 150 Aoy Steel
0 168 Allory Hteel
0O 153 Aoy Bteel

0 - 1654 Alloy Steel
........................ Cl Show Only
........................ Cl .

C] Rename
C] Edit Grid

. Delete
d Display Mode [
Q Transparency 2

O 080 L4 Alloy Steel

Alloy Steel

Add: Material(Elastoplastic)
Add: Material(Hyperelastic)

Show Only

Hide

Edit Grid

Delete

Initial Temperature

Temperature

Heat Generation

Display Mode

Transparency
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Add: Material(Elastoplastic)
Add: Material(Hyperelastic)
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ANALYSIS CONDITION: FLUX
LS ANMEST 1 1 + HOO L L U TIFIF MV

I hlatedal  Contact Consbednt  Figid Wald ity Fowce  Concentiated Fresswe Towque  Fotational — Enfoaced Temnpesate  Fixed Heat Ponvection — Heat Fadiation
Condrtions Comdition Li:d{ Mlasz=z Fooce  Dhsplacerment Tempemtme Tempemhmel Flux Honwiee

Define Heat Flux

Mame  Flux-1

Selected 2 Object(s) |

Flue o~

Heat Flux 0.005 W /mm?2
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ANALYSIS CONDITION: CONVECTION
AND INITIAL TEMPERATURE
ﬁO.‘pAﬂg&Tilgu@@y—izﬂi’a\?m\r

A
Matens]l  Contact  Consteaant Weld Balt Creanty Fomee  Concentiated  Pressue Torque  Eotshonal — Enfosced Ternperatue Fied Heat | Convecton Heat Fadiation
Mlass Fowce  Dhsplacernent] Ternperstus Ternperatuse  Flux Bonvice

Conditions Comditiom

Define Convection

Mame  Convection-1

Selected 2343 Object(s) |

Define Initial Temperature

S s Mame  Initial Temperature-1
Temperature 28 [=C]
Initial Temperature -
Film Coefficient i
Temperature 25 [°]
Film Coeffdent 1e-05 wf{mmz-[=C])
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ANALYSIS CONDITION: CONSTRAINT
& G@AN@&T RS T NN ol T L - N

Mlatensl  Contact] Conshaint Wald Chiarity Fowce  Concentinted FPressue Towque  Eotational  Enfoaced Terrpesabue  Fixed Heat  Convection  Heat Fadiation
Ccm.d.ltlmns Comditiom Ifass Fre  Dhsplacerment Te‘mpemhl:ne Terrperatue  Flux Bonwice

Define Boundary Condition

960

Mame  Boundary-1

Select A
Face | EJselected 24 Obje.. |
Reference Object -

Type |Global Coordinate System V|
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ANALYSIS CONDITION: RIGID LINK
2 9@9@3@&1‘ TR SR O RN I YO { N S S S 1 Y,

Amalysis Matedal  Contact  Constraind Hpdng Weld Bealt ity Fowee  Concentiated Fressue Towque  Fotational — Enfooced Iutial  Tempesatwe  Fixed Heat  Convection  Heat Fadiation
Conditions Comdition) Ifass Fomce  Displacerent Ternperature Ternperatue Flux Boanice

Define Rigid Link

=N

Mame  Rigid Link Property-2

Link -

Face
{ | Selected 2 Object(s) |
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ANALYSIS CONDITION:
CONCENTRATED MASS

2 L OQAME T | HIIIHOBO L L Y T 3 &\

Amalysie . Madedal  Condact  Conshedt Rigid Spang Weld Balt Cleanty Fowee  |Concentizted) Presowe Towque  Fotetionsl  Enfowced Inttial  Tewpessbwe  Fixed Heat  Convection  Heat Fadiation
Conditions Condition Link Mazs Fowce  Dhsplacerrent Termperatuse Ternperatwe  Flux Fowce

Define Concentrated Mass

ol

Mame  Concentrated Mass-1

[ - l] P
Selected 1 Object(s) |
Mass 500 kg
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ANALYSIS CONDITION: GRAVITY
2 L QAMNE T L HOO L L WY 3 F MWV

Amalysis Mlatensl  Contact  Consbsant Figd Spdng Weld Bolt Chiavity Fowce  Comcentiated  Fressuse Towgque  Fotationsl — Enfoaced Inatal  Tewnpessbue  Fieed Heat  Comvection  Heat Fadiaticn
Conditions Comdition Link Ifass Fome  Displacerent Ternperature Ternperatue Flux Boance

Define Gravity

Marne  Grawity-1

Value i
Gx 0 mmjsec?
Gy 9806 mm/fsec?
Gz 0 mmjsec?
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RESULT: TEMPERATURE

Thermal Results

TEMPERATURE

+5.91207e+01
0.7%
+5.65735e+01
0.7%:
+5.40E65e+01
3.1%
+5. 1473%e+01
2.1%
+4.39330e+01
2.1%
+4.63861e+01
3.8%
+4.353%1e+01
I 1.6%:
+4. 12922e+01
1.6%:
= —+3.87453e+01
1.1%
= —+3.61934e+01
1.4%:
+3.36514e+01
13.53%
+3.11045e+01
6. 7%
+2.85576e+01

Thermal Stress Analysis-1

Steady Heat TransFer

INCR=1 {LOAD=1.000)

nit : [*C]
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RESULT: DISPLACEMENT

Deformations

DISPLACEMEMNT-2YZ

+1.05096e+00
0.0%
+9.90575e-01
0.1%
+9.00795e-01
0.1%
+3.10719e-01
0.4%
+7.20639%e-01
1.2%
+6.3055%9e-01
2.8%
+5.40479e-01
I 1.5%:
+4.5053%9e-01
2.7
= —+3.6031%-01
2.8%
——+Z.70240e-01
3.8%
+1.380160e-01
3.2%
+9.00799e-02
76.5%
+5.15922e-05

Thermal Stress Analysis-1
Linear Skatic
ik & mm
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RESULT: STRESS VON MISES

Stress

STRESS WOM MISES

+3.75792e+02
0.0%
+3.44434e+02
0.0%
+3.13176e+02
0.3%
+Z.81868e+02
0.2%
+2.50561e+02
0.53%:
+2.19253e+02
0.7%
+1.37945e+02
I 0.9%
+1.56637e+02
2.4%
———+1.2532% 402
4.1%:
— 494021 2e+01
F.0%
+6.271353e+01
14.53%
+3. 14054e+01
69, 1%
+9.75832e-02

Thermal Stress Analysis-1

Linear Skatic

nit : Bfmm™2
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RESULT: STRAIN VON MISES

Hm MID

Strain

AS

B
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STRAIN YOM MISES

+1.52703e-03

0.0%
+1.39981e-03

0.0%
+1.2725%9e-03

0, 3%:
+1.14537e-03

0.2%
+1.01515e-03

0.5%
+3.90931e-04

0, 7%
+7.63712e-04

I 0,9%
+6.36493e-04

Z.4%:
= +5.09E74e-04

4. 1%
= +3.32054e-04

7.5%
+2.54535e-04

14.3%:
+1.27616e-04
69.1%

+3.96526e-07

Thermal Stress Analysis-1

Linear Skatic

Uit : Mone
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