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Carbon Fiber Reinforced Plastics 

(CFRPs) 
Experimental: Good! 

Vacuum Assisted Resin 
Transfer Molding 
(VaRTM) CFRP 

Models: Experimental 



CFRP Components : Supply Chain  



CFRP Prepreg・・・ 

Carbon Fibers 

 + Resin 

Shelf Life 

・－１８℃：６ Months 

・Ｒｏｏｍ Temperature：２ Weeks 



CFRP Components : Supply Chain  

2 weeks 

6 Mon. 



Carbon Fiber Reinforced Plastics 

(CFRPs) 
Experimental: Good! 

Mass Production ・・・? 

Vacuum Assisted Resin 
Transfer Molding 
(VaRTM) CFRP 

Models: Experimental 



Boeing 787: Structural Materials 
By Boeing .com 

CFRPs: ～50% 
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Learning Curve - ? 
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CFRP Components : Supply Chain  



Supply Chain : Model  
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Supply Chain : Model  
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1,2,3・・n: ON 

   0      :OFF 

n inventories at 

buffer・・・Time 

A Ring of Chain: 



    1: ON 

    0: OFF 

A Ring of Chain: 

Buffer・・・ “0” 



Lean Production 

1 or 0 

1 or 0 
1 or 0 

1 or 0 

1 or 0 

1 or 0 

1 or 0 
1 or 0 



Lean Production 

⇒Cell Automaton: Wolfram Rule 184 



Lean Production 

⇒Cell Automaton: ASEP Model 
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Max. Throughput 

- Cell Automaton: Wolfram Rule 184 - 
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“IF” Over the Max. Throughput・・・? 

- Cell Automaton: Wolfram Rule 184 - 

“Metastable” Condition 
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Over the Max. Throughput・・・? 

- Cell Automaton: Wolfram Rule 184 - 



Over the Max. Throughput・・・? 

Trigger “Slight Deviation              Stagnation” 

CFRP: 

Shelf Life・・・ 

Line 
Stagnation 



Accumulated Delivery of Boeing787 



Accumulated Delivery of Boeing787 





Accumulated Delivery of Boeing787 













Contents 

1. Introduction:  

             CFRP Airframe - Experimental / Mass Production 

2. Cell Automaton:  

             Lean Production - CFRP Components 

3. Stagnation: 

               Production Troubles in CFRP Components 

4. Discussions 

5. Concluding Remarks 



CFRP Airframe Delivery 

N < 10～20 Units / Month 



Singe-Aisle Twin-Engine Liners 

N ～50 Units / Month 

If CFRPs・・・ 

Production Lines: 

B787/A350 ×3～4 



By WSJ 

By Businessinsider.com 

Even Metal-based B737・・・ 

Logistics: Too Tight? 



Singe-Aisle Twin-Engine Liners 

N ～50 Units / Month 

CFRP? 



Dreamlifter Operations Center (DOC)  

By Boeing Japan 

“Buffer” for CFRP Wings 
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CFRP Components: Difficult to Produce 

Airframe : Mass Production 

  Lean Production - Questionable 

  Excessive Input – Stagnation / Low Delivery Rate 

 

   

Present CFRPs of limited shelf life : 

   Sub Components -  Acceptable  

   Main Components - Stagnation? 

 

B737/A320 Class ⇒Metal + Limited CFRP Components 

Concluding Remarks 


