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Challenge 
The key challenge of modeling composite architecture based on the current Finite Element 

approach is its quite time consuming 

and requires complex modeling. The 

objective of this case study is to 

demonstrate optimization of in situ 

fiber/matrix/braid elastic and 

mechanical properties from the 

response variables based on five ASTM 

static tests, using analytical approach 

which is fast as well as provides 

accurate predictions. 

In this case study Toray 7781-2510 

fiber-glass fabric material system is 

modeled assuming 8HS weaves and representing each weave by three stacked fiber/matrix 

plies, each containing a different fiber volume ratio, depending on the crimp angle. MCQ-

Composites offer a way to calibrate the composite architecture based on the data provided by 

five ASTM tests. 

Solution 
The methodology employed in the case study includes Classical Laminate Theory (Analytical) 

and Micro-Mechanics. The step by step process to perform architecture analysis is shown next: 

 STEP1-EGv: Calibrate the braid/fiber/matrix/laminate system according to the 

experimental laminate mechanical properties; 

 STEP2-ST: Calibrate the braid/fiber/matrix/laminate system according to the experimental 

laminate tensile strength; 
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 STEP3-SC: Calibrate the braid/fiber/matrix/laminate system according to the experimental 

laminate compressive strength; 

 STEP4-SS: Calibrate the braid/fiber/matrix/laminate system according to the experimental 

laminate shear strength; 

 STEP5-InSitu: Determine the optimized 

(effective) fiber/matrix properties; 

 STEP6-Laminate: Determine the 

optimized laminate properties. 

Results & Conclusion 

 Excellent comparison between Test 

Data and MCQ Prediction ― Fabric 

Coupon Elastic and Mechanical 

Properties is observed 
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Key Highlights & Benefits 

Product: MCQ-Composites (Cure) 

Industry: Aerospace 

Application: Composite Architecture 

Benefits:  Architecture Material Modeling using MCQ-
Composites is fast and provides accurate predictions 

 
Test Data vs. MCQ Prediction (Fabric Coupon Elastic and 

Mechanical Properties)  


