
 

 
 

└  

‗  
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MSC ᴆ └ ‗    

 

MSC ᴆῈ ῃ ´ M̆SC ҍ №֣ ᴆ ᴆ └ ῏

ᴏ Ғҙ Ȃ 

 

 

MSC ᴆҍ ҙ ᵬᴩᵄ ᵬ̆ ₮ԅѿ ΐ̆ └ Ҭ ᴨ

Ȃῒ ̔ ֟ └ᵬ ᴏ Ҭ ᶫ № ℗ ӈȁ / ̆

/ ץ̆≢ ҍ └ ΐȂ ≠ץ Ữ ῃ ֟

ᵬץ Ȃ   
 

 

ӥҺ ң ̔  
 

Å ᾢ  CAE ΐ ҍ № ᵬ ҩ  CAE 

Ȃ   

Å ҍ ֟ ᵬ̂ / / CAE / └ᵬҍ ̃̆ ᾢ ᴏ

ᴆ/ └ CAE/ /└ Ȃ  
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 MSC ᴆ └ ‗  
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MSC ᴆ └ ‗      

  

׆ ҉ ̆ᴰ └ Һ ≠ ⁞

ҹ Ȃ ֓ ӄ /ⱴ ȁ ȁ

̂ᶛ ȁ ȁCNC ̃ȁ ֟ ꜚ Ȃ 

 

1̔ᴰ └   

 

2̔ └   

└ ̂AM̃ ᴰ └ ᴯ ̆Ḛ 3D Ȃ └ ᵬҹ

ѿ ף └ ̆ ץ ԍ ꜛ ̂CAD̃ └ᵬ₮

҈ ̂3D̃ ᵣȂ  1  2 ԅ ң └ Ȃ  

 

 

 

 

 

3̂ã̔ ῃ Һ └   

 

ῃ └  3D ȁ Ⱶ ᶫ Ȃῒ

└ Ȃ⌠ 2020 ̆ ҩ ̂Ҍ ̃ ᴇṿ

⌠ 114 ַ ᾝ̕ 2016  2020 ̆ ⌠ 21.0%Ȃ  3

̂ã  3̂b̃ ԅῃ └ Һ ҙ№ Ȃ  

 

3̂b̃̔ └ ҙ  

ҍ ᴪ̂ASTM̃ ᴪ F42 ᴪ ‰

└ ᵬ Ȃ ҍ ᴪ ‰Ғ

ȁ ȁ ȁ ȁ Ȃ ᴨ └ ᴆ ֟

Ҭ̆ ֓ ‰ Ҍ Ȃ  

└ ҳ ׆ ⌠ ֟ ᴧ Ȃ ᴆ└ ᴑҙ ᾢ

└ ֲ Ҋץ ҹ └ ֟ Ҍᶃ

ѿ֓῏ Ȃ  

1. ӎ ľẊ Ŀ ’ № ̂ᴏ ̃ ̕  

2. └ ȁ Ҍ ‰ ̕  

3. / └ ̆ └ ᴆ Ȃ 

MSC ᴆҍ ҙ ᵬᴩᵄ ᵬ̆ ₮ԅѿ ΐ ᴆ̆

ᴨ ȂMSC ᶏ֟ ׆ └

₮ ⱬҬῃ Ȃ  

 

└ Һ ҙ№   
 

 
 

 
 

 
 

 
 

 
 

´Ԋ/  
 

ῒז 

ῃ Һ └  
ᵝҹ ҆ ᾝ̆  

Ⱶҍ ᴆ 
 

ᴆ 
 

 
 

 

̔ Ḥ ᵀṿ 



 
 

 

 

MSC ᴆ └ ‗      
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└   

ᴆ└ ᴑҙ ף 1980  ף 1990  ῒ

̂RP̃ ԅ ԅ ҙ ȂṢꜛ ֓ ̆  3D 

ꜛ └ᵬ ᴆ ᶛ Ȃ ΐ└ ̂RT̃

₮ ̆ ≠ ֟ ΐȂ  

ԋ ҕ └̆ ֟ ԅ ≢ ̂ ľ └ Ŀ̃ Ȃ

2016  3  3 ̆ ҽⱲ  SHIPTECH 2016 

ᴪ Ҭ C̆oncurrent Technologies Ὲ  Kenneth Sabo ׃ ԅ └

ᴨלҍ Ȃ  1 ₮ԅ └ ᴨל/ Ȃ 

ᴨל    

1.   1. /    

2. ΐȁ   2. / ӊ Ḡ ѿ   

3. ₃ᵥ   3. ΐ ‗   

4. └ ᴆ  4. ⇔ └  

5. ԍ ᴆ/ ᴆ  5. ᵞԍ ᴆ/ ᴆ  

6. ԍ   6. └   

 1̔ └ ᴨל/   

└ ԍץҊ֟ Ȃ  4̂ a  ̃ ԅ └ ֟

ᴆȂ  

· ῀ ̕  

· ΐ└ ̕  

· ᴨ ⁞ ̕  

· / ΐ/ ΐ̕  

· ̕  

· └ ᴆ̕ 

· ֟Ȃ 

  

 

4̂ã̔ GE Leap ꜚ   

 

  

 

└ ҍ⁞ └   

≠֒ ҍ ҙ └ Һ  Swee Mak 

 2014  6  4  Hunter ᴪᴪ ҉ ԅ  4̂ b̃Ȃז

₮ ľ̔ └ ѿ ⱴ └ץ ₮ ֟ ̆ҍᴰ

⁞ └ ̆Ҍֽ ȁ ᵞ̆ ғ⁞ ԅ ȂĿ 

 

4̂b̃̔ ҍ⁞ └   

└ ̆ └ᵬ₮ῃ ‰ ₃ᵥ ᵣ̆ ᶏ

└ ᴇף ⱳ ҹ Ȃ └ ԍ

ᴆ ֟̆ ȁ ̆

ᴆȂ 

└ Ҭ Һ   

 25 ̆ └ Ȃᵖ ̆ҍ ȁ ȁ /

῏ ѿ ֟ᴨ ᴆ Һ Ȃ  

Concurrent Ὲ ̂CTC̃  Kenneth Sabo ᾢ ShipTech 2016 

ᴪ҉  CTC ԅ Ȃ  5 ԅ └ ׆ ⌠

֟ Ȃ  

 

5̔ └ ׆ ⌠ ֟   

׆ ⌠ ֟ ȁ Ȃ  

· ̔ ╠̆ └ ᴆ ֟ Ҭ

Ȃ ҙ ᵣ ᶫ └ ‗ ̆ ץ

/№ Ḡ Ȃ / ᴆ

└ ⱬ̂ᶛ ҍ ȁ ᵈ ȁ ȁ ȁ

῏ ̃̆ ᶫ Ȃ Ҍ ⌠

└ ᴆ ̆ / └ ҹ └

Ȃ  

 

Ҭ  
 

 

 

 

 

Ҍ  

 

҉  

 

 
ȁ ȁ

№ȁ ȁ 

ȁ№  

 

 
ⱳ ȁ ȁ ȁ

ȁ ȁ  

 

ԋ  
ⱴ ȁ ȁ

ȁ ⱴ ȁ

ȁ  

 

 
ȁ Ꞌȁ ȁ

ῃ ȁ ȁ ȁ

 

 

҈  
ḱ ȁ ȁ 

ꜛ  
 

└  
/Ҝȁ ᾣ

ȁ ᾣ ȁ ȁ

‛ ȁ ╕ 

 

ᴆ  
ᴨ ȁ ᴆ ȁ

ḱ ȁ ȁ

ȁ  
 

 

 

 

 

└  

 

 

 

 

/  
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MSC ᴆ └ ‗      

· ̔ Ҍ ץ ‗ ѿ Ȃ ᴪ

₮  85% Ȃ ₮⇔ ץ̆

Ȃ └ Ả ̆ Ӟ ╠

⌠ Һ Ȃ  

· ̔ṿ ץ ᴆ Ȃ ᴆ

̂ ԍ ᴆ ȁ ץ ̃

Ȃ № ᵀ ҍ / ᵝ ῏ Ȃ

ѿ ↓ ľẊ Ŀ Ḃԅץ̆ Ȃ  

Ҭ └ ѿ ҉ Ȃױז ⌠ ѿ֓῏

Ҋ̔  

1. └ ֟₮ ȁ ᴇ ᴨ ֟ ̙  

2. └ ӊҽ̙  

3. /ᶫ ₮ ֓ ̙  

4. ָӇ ῏ ̙  

5. ҹᵥᴪ ԍ ԍ ̙  

6. ҹᵥᴪ ӊ ̙  

 

└ ׆ ⌠ ֟ ᵬ   

└ ꜛ ̂CAD̃ ֟҈ ᵣ Ȃ

Ҭ̆ № ⇔ ᵣ̆ ₮ ҩ ᵣȂ  1 

⌠  8 ᵣ׆ ֟ ҩ ᵬ Ȃ  6 ԅῖ

└ ᵬ Ȃ  

 1 ̔ ꜛ ̂CAD̃   

└ ᵬ׆ CAD Ȃ └ ᴆ └ȁ

ᵝȁ№ ȁ ץ ֦ /֒ᾣ ,  CAD ȁ

֜ ̆ Ȃ  

 2 ̔ ᵣᾣ┴̂STL̃ ᴆ   

Ҭ ȁ ᵝ ҈ ᵣ Ữҹѿҩ STL ᴆȂ  

 3 ̔ ῀⌠ Catalyst ᴆҬ   

҉ѿ ̆ STL Ữץ ᴆ ῀ Catalyst ᴆ

̆ ҹѿ ↓ ̂3D ℗ ̃̆ ΐᵣ  3D 

\ Ḥ  G ף ᴆȂ  

 4 ̔ ҈ Ҭ    

 G ף ᴆⱴ ⌠ 3D ҬȂ  3D ᴆᴪ

∆  3D Ȃ3D ̆ɰ Ҭ

ⱴ ᵣȁ ȁ ῒז ׆̆ ₮ 3D ᵣȂ

№ ץ ̂dpĩ ̂um̃ҹ ᵝ ( Z ץ(  

X-Y( ῤ )№ Ȃῖ  X-Y № ҹ 250 DPĬp ֓

ץ  1600 DPI № Ȃ  

 

 

 

 

 

 5 ⌠  8 ̔ ȁ   

ץ ₃ᵥ ᵣ ̆ ₮  3D ᴆ

Ȃ ᴆ ̆ ῒ ȁ ᵈ Ȃ

⌠ Ҭ̆ № Ḃץ̆ Ҋѿ

/ Ȃ  

 

6̔ ‰ └ ᵬ  

 3D └ Ȃῖ  3D 7 Ȃῖ

8 Ȃ  

 

7̔MakerBot Replicator 2           8̔ῖ └  

      └                            

 

MSC ᴆ ̔ῃ └ ᴏ  

̆MSC ᴆҍ ҙ ᵬ ₮ԅ⇔ № ̆ῒҬ ᾢ

ȁ ԍ № ᴏ ΐȂ  3D └ ᴆ ⱳ

/└ ȁ ₱ ᴏ ԍѿ ̆ ᴨ ֟ ⱬȂ 

Honeywell Ὲ  DARPA └ ⅞  Alonso Peralta 

ԍ 2016 ₮ Ҋῤ ̔ 

ľŀ ᵩ ⱬ └ᵬ ᴆ └ᵬ Ȃ ᵩ ⱬ Ҍ

ⱬȂԊ ̆ └ᵬ ̆№ ̂ᴏ ̃

ᵬ ̆ ԍ ᴪ ҍ ₃ᵥᵣӊ

Ẓ ŀĿ 

  

 

 

 

 

 

 
 

 

CAD ᴆ STL ᴆ 

῀⌠ 

Catalyst  

ᴆҬ 

 

҈

Ҭ  

 

⌠ Ҭ 
 

 

 

 

 

 1   2   3   4  

 8   7   6   5  



 
 

 

 

MSC ᴆ └ ‗      
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 9̔ └ №   

 
MSC ᴆῈ └ № ₮ΐ Ҋ↓ ⱬ̔ 

Å ҩ ⱳ ̕ 

Å Ữ ᴏ ̂ ̃̕ 

Å ȁ ȁⱴ /└ᵬḤ Ҭ ̕ 

Å Ữҍ └ ᴆ ῏ └Ḥ ̕ 

Å ᴨ ₮ ᴨ ᴰ  CAD ᴆ ₃ᵥ ׆̆ └

̕ 

Å Ȃ 

 9 ₮ԅ └ ᴏ ᵬ Ȃ 

└ ᴏ ⱬ̆ץ ȁ ᵣ ꜚȁ

ȁ ᵩ ⱬ̆ץ ȁᴨ Ȃ └ ᴏ

Ҭ̆ / ץ  10  25 ≢ ȁ  40  

80 mm ᵣץ ѿ ᾣ Ȃ Ḡ

̆ᵖ ҩ└ᵬ Ȃ 

ῤᴏ ΐ ̂ ‗ ̃ ῃ ⱬ №ҹңҩ ≢̔ 

 

1. └ ӊ╠ 

Å ῏ ̆ ⌠ ᴨ
Ȃ 

Å Ữ ԍҊѿ Ȃ 

Å └ ȁ ῀ȁ ȁ ȁ ȁ ȁ
ȁ ᵩ ⱬ ᴏ Ȃ 

Å ᴆ ꜚᴨ ̆ῒҬ └ Ȃ 

Å ᴨ ̆ ԍ ֟Ȃ 

 

2. └ ӊ  

Å ₮ № Ḃץ̆ ⱴ ԅ ֓
Ȃ 

 

 

 

 

 

 

 

Å ᴨ ץ̆ └ᵬ
‰Ȃ 

Å ֟ ȁ Ȃ 

 

└ № ᴆ 

MSC ᴆῈ ѿ ᴏ ΐ ̆ Ҋѿף ᴑҙ

Ȃ ԍ ᶏ ᴆ/ / /

└ ҹ Ȃ ҹ ҩ ῏ ᶫ

Ḥ ᴰ Ȃ  

/ ΐ ᾝ Ҋ̔ 

1. ҍ ̔SimManagerҍ MaterialCenter  

A. SimManager 

ѿ ᴏ ҍ ̂SPDM̃̆ ԅ ȁ

ҙ ΐץ ῤ Ȃ ̆

ҩ ҩᴏ ᵬȂҌֽ ᴑҙῤ Ḥ

ӊ ῃ ῍֣Ḥ ̆ ҩ֟ Ḥ ѿ

ᶫ Ȃ  

 

 10̂ã̔ᴏ ҍ  

 

10̂b̃̔  

 

ᶃ10εcζχң ӊ  
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MSC ᴆ └ ‗      

 10̂ã ҹ Ҭ ᴏ  3D └ ᴆ Ȃ 

 10̂b̃ ҹ Ȃ 

 10̂c̃ ҹң ӊ Ȃ 

B.MaterialCenter 

MaterialCenter ‗ Ȃ

׆ ⌠ ṿ ҩ ̂ ᵣ ȁ

ꜚ ȁ ᵬ ץ ‰ Ȃ̃  11̂ ã ₮ԅMaterialCenter

ᵬ Ȃ  

 

11̂ã̔ MaterialCenter ᵬ  

 

11̂b̃̔ Ҋѿף   

MaterialCenter ҉  ICMÊ ̃

ṿ Ҋѿף Ȃ ῤ  2500 ῒ ῏ Ȃ

Ҭ  10% ҹ Ȃ  11̂b̃ ҹMaterialCenter

Ȃ 

ꜚ ԍ ȁ Ḥ ᵀ ðð ֓

MaterialCenter ̆ └ ῀ԅ Ȃ ᶫԅ

ῃ ᵬ ΐ̆ ׆ ⌠ ѿ └

Ҭ Ḥ Ȃ ԍ ΐ   ̔לҊᴨץ

׆ .1 ⌠ /└ ᵬ ̕  

2. CAD/STL Ḥ ̕  

3. /└ ᴆ ̕  

4. / / ̕  

5. № ̆ / ľẊ Ŀ ̕  

6. / / / ᵬ Ḥ ̕  

7. ᴆ ҹ Ḃץ̆ ᴆ ̂↨ ȁ ̃̕  

8. └ ̕  

9. ᾝ№ ̂MSC Digimat̃

№ ̕  

10. ≠ Ữ ᵬץ Ȃ  

 

12̔MaterialCenterҬ └ ᵬ   

MaterialCenter ‰ └ ᵬ ׆̂ ῀⌠

ᴋⱵ ҹ ꜚ ̆ ̃Ȃ ҙ ̆ ≠

MaterialCenter └ ̆ ̂ROĨ  40%Ȃ

12 ҹMaterialCenter Ҭ └ ᵬ Ȃ  

MaterialCenter └ ֒ ´

ᵬ ȂῒҬ / / └ Ȃ

ᵬ└ / ץ Ȃ  

ῤ ῀ / / / Ȃ ≠  Excel 

῀ ԍ └ └ Ȃᶛ ̔  

Å └ ( / Ҝ)̕  

Å └ ᾣ ( / Ҝ)̕  

Å └ ( )̕  

Å └ ̕  

Å ᵈ ̂  K1C̃̕  

Å ̂ ‖₯̃Ȃ  

13 ҹ ԍ ᾣ ( ) ᶛȂ 

 
13̔MaterialCenterҬ └ ( ᾣ ᶛ) ᵬ  

 

 

 

 

 

 

 

 

 

҉  

 

ᴋⱵ ꜚ  

ᴋⱵ 
 

 

׆ ⌠ò └ ò  

Ҋѿף  

 

 

└
 

MaterialCenter 



 
 

 

 

MSC ᴆ └ ‗      
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MaterialCenterῤ № ᴪ № ᶏ̆ /

ⱴ Ȃ  14̂ã  14̂b̃ ԅ └ №

ȂץҊ↓₮ԅῒҬ ѿ №№ ⱳ :   
1. ȁ ȁ ṿ ȁ ṿ ⱬȁ ̕ 

2. A Ҭ↓₮ԅ ‰Ẓ ̕ 

3. ̔ 

· ṿ ҍᾟ №    
· ṿ ⱬҍᾟ №    
· ҍᾟ №    
· ṿ ⱬҍ    

4. ꜚ № ⁞ ԅ ̕  
5. ↓ ꜚ ̕  
6.  PythonȁJAVAȁMATLAB ҈  CAE ᴆ ӈ

Ȃ 

 

14̂ã̔ MaterialCenterҬ № /   

 

14̂b̃̔ MaterialCenter └ / / №   

2. ᾝ̂FẼ╠\ ̔ Patran MSC Apex  

 

MSC Ὲ ҙῤ ᾢ ╠\  Patran  Apex CAD 

Ғ ̂ᶛ  PDM ̃  3D └ ᴆ  CAD , ᾝ

, ҹ № ᴆ/ ᴆ ̆ №

Ȃ 

ҙ ᵬᴩᵄ ᶏ  MSC Patran/Nastran ΐ ̆ ȁ

ȁ ᵝȁ ȁ ȁ ȁ ᵣ № ꜚ  2D/3D 

Ȃ ΐ ץ № ҩ Ҭ ⱬ

Ȃ  15 ₮ԅ ԍ № ῖ ᵬ Ȃ 

 
15̔ №  

 

3. MSC № ΐ̔Simufact AdditiveȁSimufact 

WeldingȁDigimatȁMarcȁNastran  Fatigue  

≠  MSC № ΐ̂Simufact AdditiveȁSimufact Welding ȁMarcȁ

DigimatȁNastran  Fatiguẽ  3D └ ᴆ ҩ ׆̂

⌠ ̃ ᴏ ᵬȂ ѿ ↓ ᴏ ľẊ Ŀ

⌠ ᴨ ̆ Ḥ ᴰ  CAD ȂҊ ₮

ԅ҉ ᴆ ΐᵣ Ȃ 

A. Simufact AdditiveȁSimufact Welding: 

Simufact ↓֟  MSC ᴆῈ ԍ └ ᴏ №

֟ Ȃ ᴏ └ Ҭ └ Ȃ ԍ ᶫ

̆ ⌠ Ȃ ᾟ№≠ ԅ Marc 

ᾢ ̆ ҹ ȁ ᶫ ѿ Ȃ  
 16̂ã ̂b̃ ԅҙῤ ᶏ └ ץ Simufact 

AdditiveȁSimufact Welding Һ Ȃ  16̂c̃ ₮ԅ

Ȃ 

 

16̂ã̔ ᶏ └  

 

16̂b̃̔ ( )  

 

ᶏ └ ŀ 

( ) ŀ 

 

pr 

MaterialCenter 

№  

MSC Patran ╠  

ᴏ ᴆ 

PCL ᴆ 

MSC Patran  



 
 

 

10 

 

MSC ᴆ └ ‗      

 

ᶃ 16εcζχ ( )  

 

 Patran  Apex Ҭ  3D └ ᴆ̂ ᴆ̃⅞№

╠ Ȃ Simufact AdditiveȁSimufact WeldingҬ ᴆ

ȁ № ᾝ Ȃ ̔ 

Å ῀̂ ̕ ̃̕ 

Å ̕ 

Å / ̕ 

Å  

Å ̕ 

Å / ̕ 

Å ̕ 

Å └ ̂ ῀ ̕ / / Ҝ̃Ȃ 

É ↕ Ἕ (Voxel) ףҌ ↕ ᾝ  

Á ⅞№ 

Á ᴋᵥ  

Á ↕ ΐ ⱴ ⱬ 

É ᶫ ̔ 

Á  ̂ ᵌ ̃ 

ü  

ü ῃ -  

ü  

Á  

ü ԍ   

ü  

Á  

ü ̂ ԍ ̃ 

ü  

17̔Simufact Additive  

 

S̆imufact Additive ᶫԅ ᶫ Ȃ ԍ

ԍ ᴏ ץ̆ ᵣ ᵩ ⱬȂ

≢ ꜚ - ᴏ ȂSimufact 

Additive ѿ Ҭ ᴏ ѿ ̆Ҍ ץ

֜ ԑ ̆ Ҍ ℗ ⌠Ҍ Ҭ

Ȃῖ  17 Ȃ 

 

Simufact Additive ᴏ Ҋ̔ 

Å └ᵬ Ҭ ᵩ ⱬ̕ 

Å ̂ ̃̕ 

 

 

Å / ᵝ /↨ ̕ 

Å ̕ 

Å Ҍ ̕ 

Å / ̕ 

Å └ Ȃ 

̆Simufact Additive ᾢ └ ԍ ᴆ

└ ᴏ Ȃ  2016  3 ԍ  DDMC ᴪ Ҭ ₮ԅ

ᴏ Ȃ  18̂ã ̂b̃ ԅῒҬ ֦ №Ȃ 

É ԍ 2016  3  16-17 ҽ  Fraunhofer DDMC 

2016ð └ ᴪ  

É ₃ᵥ  

Á ̔64.5 mm 

Á ̔65.0 mm 

Á ̔160.8 mm 

É ℗ ̆ ᵩ ⱬ  

Á 3D ᴆ

ҹ 2.28 mm 

 

18̂ã̔ Simufact Additive └ ֦  

 

É ̂ ̃ ⌠ ȁ

҉ 

É ᾝ ҹ 1.0 mm 

É 70+1 ҩ  

 

 

 

 

 

 

É  Ū 40 № ̂Intel Xeon 3.2 GHz̆ῇ ̃ 

É ᴨ ⱬ̆Ẋ ⱴ ҹ 2-5 

É  V 

É ᴏ ҹ 2.00 mm ҹ  V 
18̂b̃̔ Simufact Additive └ ֦  

 

Simufact AdditiveȁSimufact Welding ҙ ᾢ └

̂ῤ ̃ ȂῒҬѿ֓ Ҋ̔ 

1. ̂TiAl6V4ȁTiAl6Nb7 ̃̕  

2. ̂CoCrMõ̕  

3. ̂Inconel 625ȁ718ȁ939̃  X̂Hastalloỹ̕  

4. ̂AlSi10MgȁAlSi12ȁAlSi7MgȁAlSi9Cu3̃̕  

5. ̂1.2709ȁ17-4PHȁ15-5PHȁ316L Ȃ̃ 

 

B. Digimat: 

MSC ᴆῈ  e-Xstream  Digimat ᴆ Ҭ ᴏ

ΐ ԍң └ ̔ 

 
 

ᵣ 

 

pr 

̂ ᾣ̃ 

 

pr   ᴆ 

 └ᵬ  
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1. ᾣ ̂SLS̃̕  

2. ̂FDM̃ðð  19̂ã Ȃ 

 

 

19̂ã̔  FDM └ ᴆ  

 

ῃ ᾢ ‗ ´  Solvay Ὲ  Polimotor 2 Ҭ

ⱳ ԅ Digimat └ ᴏ ΐȂ  

Polimotor 2 ꜚ Ҭ ҩ ᴆ̆ҹ

Ȃ ⱴ 40% ץ  Sinterline Technyl  6̂ PA6̃

̆ ᾣ ̂SLS̃ ֟ └ ᴆ̂ Ȃ̃  

 

ᶏ  Digimat ̆ № └

№ Ȃ ᵬ ᴆ ⌠ ᴆ҉Ȃ№ ₮

ץ ⱬ 9.1 bar Ȃ ԅᴨ ̆

ⱴ 40% ₃ᵥ Ȃ  19̂b̃ ҹ ᴆȁ

ҳ Ȃ 

 

 

19̂b̃̔  Sinterline  Polymotor 2 

 

Digimat  10,000 ̂ ̃ №

Ȃ ԍ ȁ ᵬ ץ Ὲ

/ Ȃ 

 

C. Marc: 

₮ԍ ̆ ᾝ№  Marc └ Ȃῒ

Ҭ ̔ 

Å └ ⱬ̕ 

 

 

 

 

 

 

Å ⱴ ̂DDMȁ ̃̕  

Å ᾝ ( ᾝ )̕ 

Å ᾣ ̕ 

Å ῏ - ⱬ ̕ 

Å - № Ȃ 

 

̆Marc Ҍ ( ) └ ҹ

ԅᴏ Ȃ Һ ῏ └ Ҭ ᴰ ץ ᵩ

ⱬ № Ȃ  20̂a ȁ̃̂ b̃ ̂c̃Ҭ ₮ԅῒẊ ᴆ/

Ȃ 

 

Thermo- mechanical Simulation of Additive Layer Manufa ctureing of 

Titanium Aerospace Structures ̆N.Keller̆F. Neugebauer̆ 2014 

Ҍ ᴏ ȁ ҍ  Ὲ  

 

Å ᾣ  

Å ↓ └  

Å Έ ᵣ  

 

2̔ ᴨ ᾝ№  

 

 

20̂ã̔ Marc Ҭ - ᴏ  

 

 

 

20̂b̃̔ Marc ᴏ Ҭ ᴆ 

 

Marc └ ᴆ ℗╝ⱴ ᴏ Ȃ 

 

 

D.MSC Nastran Fatigue̔ 

 

 

 

 

 

῀ 

ᵝ  



 
 

 

12 
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ᶃ 20εcζχ  Marc ᴏ ᵩ ⱬ 

 

ⱬ₮ └ ᴆ ᵝ ̆ ⱬ

῏ Ȃ ץ Ҭ ᴋᵥ ̆ └

Ȃ ᴆ ᶏ ᴴᴪ Ȃ ᴴ ҳ ̆ ᴪ

ᶏ Ȃ ᵞԍ ⌠ Ꞌ

Ȃ Ꞌⱴ Ҋ └ ᴆ ᶏ №ҹҊ↓ңҩ ̔ 

 

1.  

2. Ꞌ  

 

Ҋ  21̂ ã ҹῖ ⱬ Ȃ ⱬ ṿ ⱬ Ȃ

ṿ ⱬ Ȃ ⱬ ץ ⱬ ṿ‗ ԅ Ꞌ

Ȃ 

 

21̂ã̔ ῖ ⱬ  

 

└ ᶏ Ȃ └ᵬ

ᶏ Ȃ ȁ ȁᵝ ⱬ№ ̆

׆ Ꞌ Ȃ 

 

 Hans Albert Richard ῒ ԍ 2015 

₮ ľ̆ ῤ̆ ̂ҍ

̃ ᶏ ȂĿ 

 

Richard ῒ └ ᴆ ԅ /

̆  21̂b̃ ̂c̃Ҭ ԅῒ Ȃ 

 

 

21̂b̃̔ ᵝ ȁ └ Ꞌ  

 

 

ᶃ 21εcζχ └ ᴆ Ꞌ  

 

ᶏ  MSC Fatigue └ ᴆ Ҋ↓ Ꞌ ̔ 

1. ̂S-Ñҍᵞ ̂E-Ñ Ꞌ ψ 

2.  Palmgren-Miner ↕ ᴴ№ ̕ 

3.  Paris ψ 

4. - ̕ 

5. ꜚ Ꞌ̕ 

6. ᶛ ⱬ ᵀ̕ 

7. ҩ Ԋᴆ̕ 

8. ῃ №  

└ ⱴ ꜚⱬᴰꜚ ᴆ ԅ ꜚ

Ҋ Ꞌ ̆ῒ Ҋ  22̂ãȁ̂b̃ȁ̂c̃ ̂d̃

Ȃ 

 

 

22̂ã̔ ῀( ꜚ ) └ ᴆ Ꞌ  

 

 

22̂b̃̔ Ạ UTS ḱ ⱬ  

ALM                      ╝ ӊ  

ⱬ 

̂ ̃ 

ṿ       


