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Q-01 (ANSYS) 
ʌʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ: 

ɼʘʥʦ: ʂʦʥʩʦʣʴʥʳʡ ʢʨʫʛʣʳʡ ʩʪʝʨʞʝʥʴ ʩ ʬʣʘʥʮʝʤ ʥʘʛʨʫʞʝʥ ʚʥʝʰʥʠʤ ʢʨʫʪʷʱʠʤ 

ʤʦʤʝʥʪʦʤ M ʥʘ ʢʦʥʮʝ ʠ ʧʦʧʝʨʝʯʥʦʡ 

ʩʠʣʦʡ F ʥʘ ʬʣʘʥʮʝ.  
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ʅʘʡʪʠ: 1) ʕʧʶʨʳ Mʢʨ  ʠ Mʠʟʛ ; 

2) ɼʠʘʤʝʪʨ ʩʪʝʨʞʥʷ d ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ []max
ʵʢʚs s= . 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ (ʩʤ. Q-01) ʜʘʸʪ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ: 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʝʯʝʥʠʠ  IV-IV : 
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ɿʘʜʘʯʘ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ: ʧʨʠ ʧʦʤʦʱʠ ANSYS Multyphisics ʧʦʣʫʯʠʪʴ ʵʪʠ ʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ: 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ANSYS Multiphysics 14.0: 

 

 

 

Utility Menu (U_M) 

Main Menu 

(M_M) 

ʈʘʙʦʯʝʝ ʧʦʣʝ 

ANSYS Command Prompt (C_P) 

ʂʥʦʧʢʘ 

Fit 

 

C ʤʝʥʶ M_M ʠ U_M ʨʘʙʦʪʘʶʪ ʤʳʰʴʶ, ʚʳʙʠʨʘʷ ʥʫʞʥʳʝ ʦʧʮʠʠ. 

ɺ ʦʢʥʦ C_P ʚʨʫʯʥʫʶ ʚʚʦʜʷʪ ʪʝʢʩʪʦʚʳʝ ʢʦʤʘʥʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ ʥʘ ʢʣʘʚʠʘʪʫʨʝ . 

 

ʏʸʨʥʦʝ ʨʘʙʦʯʝʝ ʧʦʣʝ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʷʪʥʦ ʜʣʷ ʛʣʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ 

ʥʝʫʜʦʙʥʦ ʜʣʷ ʧʝʯʘʪʠ ʨʠʩʫʥʢʦʚ. 

ʄʝʥʷʝʤ ʯʸʨʥʳʡ ʮʚʝʪ ʬʦʥʘ ʥʘ ʙʝʣʳʡ 

ʩʣʝʜʫʶʱʠʤʠ ʜʝʡʩʪʚʠʷʤʠ: 

U_M > PlotCtrls  > Style  > Colors  

> Reverse  Video  

 

ʋʙʨʘʪʴ ʧʫʥʢʪʳ ʤʝʥ,ʁ ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʨʘʩʧʣʘʚʘʤ, ʤʘʛʥʠʪʘʤ ʠ ʪʘʢ ʜʘʣʝʝ, ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʯʥʦʩʪʥʳʤ ʨʘʩʯʸʪʘʤ: 

M_M > Preferences > ʆʪʤʝʪʠʪʴ ñStructural ò > OK 
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ʇʨʠ ʧʦʩʪʨʦʝʥʠʷʭ ʧʦʣʝʟʥʦ ʚʠʜʝʪʴ 

ʥʦʤʝʨʘ ʫʟʣʦʚ ʠ ʥʦʤʝʨʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʦʜʠʥ ʫʯʘʩʪʦʢ ï ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ): 

U_M > PlotCtrls  > Numbering  > 

ʆʪʤʝʪʠʪʴ NODE ;  

ʋʩʪʘʥʦʚʠʪʴ Elem ʥʘ ñElement  type numò; 

ʋʩʪʘʥʦʚʠʪʴ [/ NUM] ʥʘ ñColors&numbers ò 

> OK 

ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʫʚʝʣʠʯʠʤ ʨʘʟʤʝʨ ʰʨʠʬʪʘ: 

U_M > PlotCtrls  > Font Controls  > Legend Font  > 

ʋʩʪʘʥʦʚʠʪʴ çʈʘʟʤʝʨè ʥʘ ç22è 

> OK 

U_M > PlotCtrls  > Font  Controls  > Entity  Font  > 

ʋʩʪʘʥʦʚʠʪʴ çʈʘʟʤʝʨè ʥʘ ç22è 

> OK 

 

 

 

 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʚʳʧʦʣʥʝʥʳ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ. 
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ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ: 

ʈʘʟʤʝʨ d ʙʫʜʝʤ ʧʦʜʙʠʨʘʪʴ ʠʪʝʨʘʮʠʦʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʟʘʜʘʜʠʤ ʝʤʫ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ l. 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʚ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʟʘʜʘʯʘʭ ʥʠ ʥʘ ʵʧʶʨʫ ʥʠ 

ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʚʣʠʷʶʪ. ɿʘʜʘʜʠʤ ʠʭ ʨʘʚʥʳʤʠ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʪʘʣʠ: E=2Ā10
11

 ʇʘ ʠ ɜ=0,3.  

ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

1 

ɿʘʜʘʸʤ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ï ʙʘʟʦʚʳʝ ʚʝʣʠʯʠʥʳ ʟʘʜʘʯʠ: 

U_M > Parameters > Scalar Parameters  > 

l =0.2     > Accept >  

F=1e3    > Accept >  

M=F*l/2  > Accept >  

d=l       > Accept >  

E=2e11    > Accept >  

nu=0.3    > Accept >  

> Close  
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ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

2 

ʇʝʨʚʘʷ ʩʪʨʦʯʢʘ ʚ ʪʘʙʣʠʮʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʪʨʸʭʤʝʨʥʳʡ ʙʘʣʦʯʥʳʡ BEAM188, 

ʚʪʦʨʘʷ ʩʪʨʦʯʢʘ ï ʪʨʸʭʤʝʨʥʳʡ ʙʘʣʦʯʥʳʡ ʘʙʩʦʣʶʪʥʦ ʞʸʩʪʢʠʡ BEAM188: 

M_M > Preprocessor > Element Type > Add/Edit/Delete > Add 

Element reference number ʧʠʰʝʤ 1 

ɺ ʣʝʚʦʤ ʦʢʦʰʢʝ ʚʳʙʠʨʘʝʤ ñBeamò 

ɺ ʧʨʘʚʦʤ ʦʢʦʰʢʝ ñ2 node  188ò 

> OK > 

ɺ ʦʢʦʰʢʝ Element  types  ʦʪʤʝʪʠʪʴ ʩʪʨʦʯʢʫ ñ1 BEAM188ò 

> Options >  

K3 ʫʩʪʘʥʦʚʠʪʴ ñQuadradic Formò 

> OK > 

> Add > 

Element reference number ʧʠʰʝʤ 2 

ɺ ʣʝʚʦʤ ʦʢʦʰʢʝ ʚʳʙʠʨʘʝʤ ñConstraint ò 

ɺ ʧʨʘʚʦʤ ʦʢʦʰʢʝ ñNonlinear  MPC184ò 

> OK > 

ɺ ʦʢʦʰʢʝ Element  types  ʦʪʤʝʪʠʪʴ ʩʪʨʦʯʢʫ ñ2 MPC184ò 

> Options >  

K1 ʫʩʪʘʥʦʚʠʪʴ ñRigid Beam ò 

> OK > 

K2 ʫʩʪʘʥʦʚʠʪʴ ñDirect Eliminationò 

> OK > 

> Close  
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ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

3 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʞʥʷ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ: 

M_M > Preprocessor  > Material  Props  > Material  Models  > 

Structural > Linear > Elastic > Isotropic >  

EX ʧʠʰʝʤ ñEò, 

PRXY ʧʠʰʝʤ ñnuò 

> OK 

ɿʘʢʨʳʚʘʝʤ ʦʢʥʦçDeine Material Model Behaviorè. 

 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

4 

ʂʨʫʛʣʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʜʠʘʤʝʪʨʦʤ d: 

M_M > Preprocessor  > Sections > Beam > Common Sections  

ID  ʧʠʰʝʤ 1 

NAME ʧʠʰʝʤ, ʥʘʧʨʠʤʝʨ, Circle  

Sub- Type  ʫʩʪʘʥʦʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʢʨʫʛʘ 

R ʧʠʰʝʤ d/2  (ʵʪʦ ʨʘʜʠʫʩ ʢʨʫʛʘ)  

N ʧʠʰʝʤ, ʥʘʧʨʠʤʝʨ, 36 ( ʩʝʢʪʦʨʦʚ)  

T ʧʠʰʝʤ, ʥʘʧʨʠʤʝʨ, 18 (ʢʦʣʝʮ)  

> OK 
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ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

5 

ʂʦʦʨʜʠʥʘʪ rʫʟʣʦʚ ʩʪʝʨʞʥʷ ʠ ʫʟʣʦʚ ʬʣʘʥʮʘ: 

ʆʧʨʝʜʝʣʷʝʤʩʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʦʙʘʣʴʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ. ʅʘʯʘʣʦ ʦʪʩʯʸʪʘ ʧʦʤʝʩʪʠʤ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʜʝʣʘʥʥʳʡ ʢʨʘʡ ʩʪʝʨʞʥʷ. 

 Y 

X 

Z 

B ( 0, 0, 4Āl ) 

C ( 0, l/2, 4Āl ) 

D ( 0, 0, 6Āl ) 

A ( 0, 0, 0 ) 

z 

y 

z 

y 

4Āl 

2Āl 

l/2 

  

 
 

ʂʦʥʝʯʥʦʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ 

6 

ʇʨʦʩʪʘʚʣʷʝʤ ʫʟʣʳ ʤʦʜʝʣʠ AŸ1, BŸ2, ʉŸ3 ʠ DŸ4 : 

M_M> Preprocessor  > Mʦdeling  > Create> Nodes > In Active CS  > 

NPT ʧʠʰʝʤ 1 

X, Y,Z  ʧʠʰʝʤ 0, 0, 0 > Apply  > 

NPT ʧʠʰʝʤ 2 

X, Y,Z  ʧʠʰʝʤ 0, 0, 4Āl > Apply  > 

NPT ʧʠʰʝʤ 3 

X, Y,Z  ʧʠʰʝʤ 0, l/2, 4Āl > Appl y > 

NPT ʧʠʰʝʤ 4 

X, Y,Z  ʧʠʰʝʤ 0, 0, 6Āl    > OK 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʚʩʸ, ʯʪʦ ʝʩʪʴ: 

U_M > Pl ot  > Multi - Plots  

ʀʟʦʤʝʪʨʠʷ:   ɸʚʪʦʬʦʨʤʘʪ:  
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ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

7 

ʆʜʠʥ ʫʯʘʩʪʦʢ  ï ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ. ʇʨʦʪʷʛʠʚʘʝʤ ʵʣʝʤʝʥʪʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʛʣʦʙʘʣʴʥʳʭ ʜʝʢʘʨʪʦʚʳʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ X, Y ʠ Z: 

ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʩʚʦʡʩʪʚʘ ʧʦʜʘʪʣʠʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʝʨʞʥʷ: 

M_M > Preprocessor  > Mʦdeling  > Create  > Elements  > 

> Elem Attributes  > 

[ TYPE] ʫʩʪʘʥʦʚʠʪʴ ñ1 BEAM188ò 

[ MAT ] ʫʩʪʘʥʦʚʠʪʴ ñ1ò 

[ SECNUM] ʫʩʪʘʥʦʚʠʪʴ ñ1 Cir cle ò 

> OK 

ʇʨʦʪʷʛʠʚʘʝʤ  ɻ ʣʝʤʝʥʪʳ ʩʪʝʨʞʥʷ: 

M_M > Preprocessor  > Mʦdeling  > Create  > Elements  > 

> Auto  Numbered  > Thru  Nodes > 

ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʣʠʢʘʝʤ ʥʘ ʫʟʣʳ 

1, 2, 3 > Apply  > 

2, 4, 3 > OK 

ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʩʚʦʡʩʪʚʘ ʞʸʩʪʢʠʭ ʵʣʝʤʝʥʪʦʚ ʬʣʘʥʮʘ: 

M_M > Preprocessor  > Mʦdeling  > Create  > Elements  > 

> Elem Attributes  >  

[ TYPE] ʫʩʪʘʥʦʚʠʪʴ ñ2 MPC184ò 

> OK 

ʇʨʦʪʷʛʠʚʘʝʤ  ɻ ʣʝʤʝʥʪ ʬʣʘʥʮʘ: 

M_M > Preprocessor  > Mʦdeling  > Create  > Elements  > 

> Auto  Numbered  > Thru  Nodes > 

ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʣʠʢʘʝʤ ʥʘ ʫʟʣʳ 

2, 3 > OK 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʚʩʸ, ʯʪʦ ʝʩʪʴ: U_M > Pl ot  > Multi - Plots  
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ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

8 

ʇʨʦʚʝʨʷʝʤ ʦʨʠʝʥʪʘʮʠʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʩʪʝʨʞʥʷʭ ʨʘʤʳ: 

ʇʨʦʨʠʩʦʚʢʘ ʦʩʝʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʙʘʣʦʯʥʳʭ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ: 

U_M > PlotCtrls  > Symbols  > 

ESYS ʩʪʘʚʠʤ ʛʘʣʦʯʢʫ On 

> OK 

ʉʤʦʪʨʠʤ ʪʦʣʴʢʦ ʥʘ ʛʦʣʫʙʳʝ ʵʣʝʤʝʥʪʳ ʩʪʝʨʞʥʷ: ʦʩʠ z (ʩʠʥʷʷ 

ʯʸʨʪʦʯʢʘ) ʠ y (ʟʝʣʸʥʘʷ ʯʸʨʪʦʯʢʘ) ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, ʢʘʢ 

ʥʫʞʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ.1. 

 

9 

ɿʘʢʨʝʧʣʝʥʠʷ: 

M_M > Preprocessor  > Loads  > Define  Loads  > Apply  > 

> Structural  > Displacement  > On Nodes > 

ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘʞʘʪʴ ʥʘ ʫʟʝʣ 1 

> OK > 

Lab2 ʫʩʪʘʥʦʚʠʪʴ ñAll  DOFò 

> OK 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʚʩʸ, ʯʪʦ ʝʩʪʴ: 

U_M > Pl ot  > Multi - Plots  
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10 

ʅʘʛʨʫʟʢʘ: 

M_M > Preprocessor  > Loads  > Define  Loads  > Apply  > 

Str uctural  > Force/Moment  > On Keypoints  > 

ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʢʣʠʢʥʫʪʴ ʥʘ ʫʟʝʣ 3 

> OK > 

Lab  ʫʩʪʘʥʦʚʠʪʴ ñFXò 

VALUE ʫʩʪʘʥʦʚʠʪʴ ñ2* Fò 

> Apply  > 

ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʢʣʠʢʥʫʪʴ ʥʘ ʫʟʝʣ 4 

> OK > 

Lab  ʫʩʪʘʥʦʚʠʪʴ ñMZò 

VALUE ʫʩʪʘʥʦʚʠʪʴ ñMò 

> OK 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʚʩʸ, ʯʪʦ ʝʩʪ:ɹ U_M > Pl ot  > Multi - Plots  

 

ʈʘʩʯʸʪ 

11 

ɿʘʧʫʩʢʘʝʤ ʨʘʩʯʸʪ: 

M_M > Solution  > Solve  > Current LS  

ʉʠʥʭʨʦʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʜʚʘ ʦʢʥʘ: ʙʝʣʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʩʝʨʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ. 

ɹʝʣʦʝ ʟʘʢʨʳʚʘʝʤ, ʥʘ ʩʝʨʦʤ ʥʘʞʠʤʘʝʤ OK. 

ɽʩʣʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ Verify. ʅʘ ʥʸʤ ʥʘʞʠʤʘʝʤ YES.  

ʈʘʩʯʸʪ ʧʦʰʸʣ. 

ʂʦʛʜʘ ʦʥ ʟʘʢʦʥʯʠʪʩʷ, ʧʦʷʚʠʪʩʷ ʦʢʥʦ çSolution is done!è. ɿʘʢʨʦʡʪʝ ʵʪʦ ʦʢʥʦ. ʈʘʩʯʸʪ 

ʦʢʦʥʯʝʥ. 
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ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ 

12 

ʌʦʨʤʘ ʫʧʨʫʛʦʡ ʦʩʠ ʥʘʛʨʫʞʝʥʥʦʡ ʨʘʤʳ: 

M_M > General  Postproc  > Plot  Results  > Deformed  Shape > 

KUND ʫʩʪʘʥʦʚʠʪʴ Def  + undeformed  > OK 

ʅʝʢʦʪʦʨʳʝ ʩʠʤʚʦʣʳ ʧʨʦʧʘʜʘʶʪ. ɺʦʩʩʪʘʥʦʚʠʤ ʠʭ: 

U_M > PlotCtrls  > Symbols  > 

Boundary condition  ʫʩʪʘʥʘʚʣʠʚʘʝʤ ñAll  Applied  BCsò 

> OK 

ʌʦʨʤʘ ʩʪʝʨʞʥʷ ʜʦ ʥʘʛʨʫʞʝʥʠʷ (ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ) ʠʟʦʙʨʘʞʝʥʘ ʩʝʪʢʦʡ ʯʸʨʥʳʤ 

ʮʚʝʪʦʤ, ʬʦʨʤʘ ʧʦʩʣʝ ʥʘʛʨʫʞʝʥʠʷ (ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ) ʠʟʦʙʨʘʞʝʥʘ ʮʚʝʪʥʳʤʠ ʦʩʷʤʠ 

ʙʘʣʦʯʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

13 

ʈʘʩʯʸʪ ʵʧʶʨ ʚʥʫʪʨʝʥʥʠʭ ʤʦʤʝʥʪʦʚ: 

ɺʥʫʪʨʝʥʥʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ Mʢʨ: 

M_M > Gener al  Postproc  > Element  Table  > Define  Table  > Add > 

ñBy sequence  numò, ñSMISC,ò,  ñ4ò  > Apply  >  

ñBy sequence  numò, ñSMISC,ò, ñ17ò > OK  

ɺʥʫʪʨʝʥʥʠʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ My: 

M_M > General  Postproc  > Element  Table  > Define  Table  > Add > 

ñBy sequence  numò, ñSMISC,ò,  ñ2ò  > Apply  >  

ñBy sequence  numò, ñSMISC,ò, ñ15ò > Apply  > 

ɺʥʫʪʨʝʥʥʠʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ Mz: 

M_M > General  Postproc  > Element  Table  > Define  Table  > Add > 

ñBy sequence  numò, ñSMISC,ò,  ñ3ò  > Apply  >  

ñBy sequence  numò, ñSMISC,ò, ñ16ò > OK > 

> Close  
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14 

ʎʚʝʪʦʚʘʷ ʰʢʘʣʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʝʩʷʪʠ ʮʚʝʪʦʚ: 

U_M > PlotCtrls  > Style  > Contours  > 

> Uniform Contours >  

NCONT ʧʠʰʝʤ 10 

> OK  

15 

ʕʧʶʨʳ ʙʫʜʝʤ ʩʤʦʪʨʝʪʴ ʥʘ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ: 

U_M > PlotCtrls  > Style  > Displaceme nt  Scaling  > 

DMULT ʫʩʪʘʥʘʚʣʠʚʘʝʤ ñ0.0( off )ò 

> OK 

 

16 

ʕʧʶʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ Mʢʨ: 

ʇʨʦʨʠʩʦʚʢʘ ʵʧʶʨʳ Mʢʨ: 
M_M > General Postproc  > Plot Results  > Contour Plot  > 

> Line Elem Res > 

LabI  ʫʩʪʘʥʦʚʠʪʴ ñSMIS4ò 

LabJ  ʫʩʪʘʥʦʚʠʪʴ ñSMIS17ò 

> OK  

ɿʥʘʢʠ ʠ ʤʦʜʫʣʠ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʥʘ ʚʩʝʭ ʪʨʸʭ ʩʪʝʨʞʥʷʭ ʩʦʚʧʘʜʘʶʪ ʩ 

ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ (ʨʠʩ. 1.). ʈʘʩʧʦʣʦʞʝʥʠʝ ʯʘʩʪʝʡ ʵʧʶʨʳ 

ʥʝʦʙʳʯʥʦ ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ ï ʚʥʠʟ.  
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17 

ʂ ʩʦʞʘʣʝʥʠʶ, ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ANSYS 

ʧʦʢʘʟʳʚʘʝʪ ʥʝ ʚ ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʦʤʝʥʪʘ, ʘ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʚʟʛʣʷʜʫ ʥʘʙʣʶʜʘʪʝʣʷ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʵʧʶʨʫ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʥʫʞʥʦ ʥʘ ʩʘʤ ʵʣʝʤʝʥʪ 

ʩʤʦʪʨʝʪʴ ʩ ʦʩʪʨʠʷ ʦʩʠ ʠʟʛʠʙʘ. ʆʧʨʝʜʝʣʠʤʩʷ ʩ ʨʘʢʫʨʩʘʤʠ 

ʧʨʦʩʤʦʪʨʘ ʵʧʶʨ: 

 

Y 

X 

Z 

z 

y 

z 

y 

 

 

 

  

 

ʈʠʩ.3. 
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18 

ʕʧʶʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ My: 

ɺʠʜ ʩʧʨʘʚʘ:  

ʇʨʦʨʠʩʦʚʢʘ ʵʧʶʨʳ My: 

M_M > General Postproc  > Plot Results  > Contour Plot  > 

> Line Elem Res > 

LabI  ʫʩʪʘʥʦʚʠʪʴ ñSMIS2ò 

LabJ  ʫʩʪʘʥʦʚʠʪʴ ñSMIS15ò 

> OK 

ʀʟʦʤʝʪʨʠʷ:  

ʂʘʞʝʪʩʷ, ʯʪʦ ʵʧʶʨʘ ʠʤʝʝʪ ʚʠʜ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʚʛʣʷʜʠʪʝʩʴ ʚ 

ʮʚʝʪʦʚʫʶ ʰʢʘʣʫ, ʟʥʘʯʝʥʠʷ ʥʘ ʵʧʶʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʳʝ, ʦʰʠʙʢʠ ʦʢʨʫʛʣʝʥʠʡ, ʥʝ 

ʙʦʣʝʝ ʪʦʛʦ. ʕʧʶʨʘ My ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʫʣʝʚʦʡ, ʥʘ ʨʠʩ.1. ʦʥʘ ʜʘʞʝ ʥʝ ʧʦʢʘʟʘʥʘ. 
 

19 

ʕʧʶʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ Mz: 

ɺʠʜ ʩʚʝʨʭʫ:  

ʇʨʦʨʠʩʦʚʢʘ ʵʧʶʨʳ Mz: 

M_M > General Postproc  > Plot Results  > Contour Plot  > 

> Line Elem Res > 

LabI  ʫʩʪʘʥʦʚʠʪʴ ñSMIS3ò 

LabJ  ʫʩʪʘʥʦʚʠʪʴ ñSMIS16ò 

> OK 

ʀʟʦʤʝʪʨʠʷ:  

ʈʝʟʫʣʴʪʘʪ ʧʦʣʥʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʵʧʶʨʦʡ ʥʘ ʨʠʩ.1.  
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20 

ʆʪʤʝʥʘ ʧʨʦʨʠʩʦʚʢʠ ʦʩʝʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʵʣʝʤʝʥʪʦʚ: 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʵʣʝʤʝʥʪʳ: 

U_M > Plot  > Elements  

ʆʪʤʝʥʘ ʧʨʦʨʠʩʦʚʢʠ ʦʩʝʡ: 

U_M > PlotCtrls  > Symbols  > 

[/ PBC] ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ All  Applie d BCs 

ESYS ʫʙʠʨʘʝʤ ʛʘʣʦʯʢʫ Off  

> OK 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʚʩʸ, ʯʪʦ ʝʩʪʴ: 

U_M > Pl ot  > Multi - Plots  
 

21 

ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʪʝʦʨʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʘʩʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʊʨʝʩʢʘ ï ʉʝʥ-ɺʝʥʘʥʘ): 

ʇʨʦʨʠʩʦʚʳʚʘʝʤ ʵʣʝʤʝʥʪʳ ʧʦʣʥʦʨʘʟʤʝʨʥʦ: 

U_M > PlotC trls  > Style  > Size  and  Shape > 

[/ ESHAPE] ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ ñOnò 

> OK 

ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

M_M > General Postproc  > Plot Results  > 

> Contour  Plot  > Element  Solu > 

> Element  Solution > Stress > Stress  intensity  

> OK 

ɺʠʜʠʤ: ʧʨʠ d=l=0, 2 ʤ ʥʘʧʨʷʞʝʥʠʝ 
max
ʵʢʚ 2,04ʄʇʘ.s =   
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22 

ʇʝʨʚʘʷ ʠʪʝʨʘʮʠʷ (ʧʦʜʙʠʨʘʝʤ ʟʥʘʯʝʥʠʝ d): 

ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʦʣʫʯʝʥʥʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʥʴʰʝ ʞʝʣʘʝʤʦʛʦ? 

[]

max 6
ʵʢʚ 4

6

2,04 10
87,44 10 .

233,3 10

s
D

s

-Ö
= = = Ö

Ö
 

ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ d: 

43 3
ʥʦʚʦʝ ʩʪʘʨʦʝd d 0,2 87,44 10 0,2 0,206 0,04120ʤ.D -= Ö = Ö Ö = Ö =  

ʄʝʥʷʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ d: 

U_M > Par ameters  > Scalar Parameters  > 

d=0. 0412 > Accept  > 

> Close  

ʅʦʚʳʡ ʨʘʟʤʝʨ ʩʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ  d: 

M_M > Preprocessor  > Sections > Beam > Common Sections  

R ʧʠʰʝʤ d/2  

> OK 

ɿʘʧʫʩʢʘʝʤ ʨʘʩʯʸʪ: 

M_M > Solution  > Solve  > Current LS  > OK > YES > Close  

ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

M_M>General Postproc >Plot Results>Contour  Plot > Element  Solu > 

> Element  Solution > Stress > Stress  intensity  

> OK 

ɺʠʜʠʤ: ʧʨʠ d=l=0,0412 ʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠ ̫ʥʘ 

ʮʚʝʪʦʚʦʡ ʰʢʘʣʝ ʦʪʦʙʨʘʞʝʥʦ ʜʦ ʪʨʸʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ 
max 6
ʵʢʚ 233 10 ʇʘs = Ö . ʊʨʸʭ 

ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʥʘʤ ʤʘʣʦ. ʅʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ 233,3 ʟʘʜʘʥ ʯʝʪʳʨʴʤʷ. 
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ʋʪʦʯʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

M_M > General Postproc  > List Results > Element  Solution > 

> Element  Solution > Stress > Stress  intensity >  

> OK 

ʉʨʝʜʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʫʟʣʝ ˉ1 

(ELEMENT =1  ELEMENT NODE = 1 ) ʚʠʜʠʤ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʷʪʠ ʟʥʘʯʘʱʠʭ ʮʠʬʨ. ʆʢʨʫʛʣʷʝʤ ʜʦ 

ʯʝʪʳʨʸʭ ï ʩ ʪʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʳ ʚʝʜʸʤ ʨʘʩʯʸʪ ʚ ʢʫʨʩʝ çʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚè: 

max 6
ʵʢʚ 233,5 10 ʇʘs = Ö . 

 

   



19 

http://www.tychina.pro 

ˉ ɼʝʡʩʪʚʠʝ ʈʝʟʫʣʴʪʘʪ 

24 

ɺʪʦʨʘʷ ʠʪʝʨʘʮʠʷ (ʧʦʜʙʠʨʘʝʤ ʟʥʘʯʝʥʠʝ d): 

[]

max 6
ʵʢʚ

6

3 3
ʥʦʚʦʝ ʩʪʘʨʦʝ

233,5 10
1,001 ;

233,3 10

d d 0,0412 1,001 0,04121ʤ.

s
D

s

D

Ö
= = =

Ö

= Ö = Ö =

 

ʄʝʥʷʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ d: 

U_M > Parameters > Scalar Parameters >  

d=0. 04121 > Accept  

> Close  

ʅʦʚʳʡ ʨʘʟʤʝʨ ʩʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ  d: 

M_M > Preprocessor > Sections > Beam > Common Sections  

R ʧʠʰʝʤ d/2  

> OK 

ɿʘʧʫʩʢʘʝʤ ʨʘʩʯʸʪ: 

M_M > Solution > Solve > Current LS  > OK > YES > Close  

ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

M_M > General Postproc  > Plot Results  > Contour Plot  > 

> Element Solu  > Element Solution  > Stress > Stress  intensity  

> OK 
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ʋʪʦʯʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

M_M > General Postproc  > List Results > Element  Solution > 

> Element  Solution > Stress > Stress  intensity >  

> OK 

ʉʨʝʜʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʫʟʣʝ ˉ1 

(ELEMENT =1  ELEMENT NODE = 1 ) ʚʠʜʠʤ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʷʪʠ ʟʥʘʯʘʱʠʭ ʮʠʬʨ. ʆʢʨʫʛʣʷʝʤ ʜʦ 

ʯʝʪʳʨʸʭ: 

max 6
ʵʢʚ 233,3 10 ʇʘs = Ö . 

ʇʦʩʢʦʣʴʢʫ ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʥʫʪ ([]max
ʵʢʚs s= ) ʫʪʦʯʥʷʪʴ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ d ʜʘʣʝʝ ʥʝ ʙʫʜʝʤ, ʧʨʠʥʠʤʘʝʤ  

d=0,04121 ʤ 

ʯʪʦ ʚ ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ (ʨʠʩ.1.). 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʫʟʣʝ ˉ1 ʤʦʜʝʣʠ ï ʚ ʧʨʠʢʦʨʥʝʚʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ. ʕʪʦ 

ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʫ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ (ʩʝʯʝʥʠʝ  IV-IV , ʨʠʩ.1., 

ʨʠʩ.2.).  
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ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʫʛʣʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ʥʘʡʜʝʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʜʠʘʤʝʪʨʘ d: 

M_M  > Preprocessor  > Sections > Beam > Plot Section  

[Secplot] ʫʩʪʘʥʦʚʠʪʴ ñ1 Circleò 

Show section mesh ? ʫʩʪʘʥʦʚʠʪʴ ñYesò 

> OK 

 

ɺʠʜʠʤ: 

8 4
y

8 4
ʢ

I 14,2 10 ʤ ;

I 28,3 10 ʤ ;

-

-

= Ö

= Ö

 

ʕʪʠ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʪʨʸʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ (ʨʠʩ. 2.). 

 

Iʠʟʛ= 

Iʢ= 


