
Measurement Capabilities 

In-plane Measurements 
 
• In-plane longitudinal velocities along MD (vL,MD) and CD (vL,CD) 
 
• In-plane shear velocities along CD (vS, MD-CD) and at 45 deg. with respect to MD (vS, 45) 
 
• In-plane specific stiffnesses: 
 

( )2
11 MDSOvQ −=′    (MD longitudinal specific elastic stiffness constant) 

 
( )2

22 CDSOvQ −=′    (CD longitudinal specific elastic stiffness constant) 

 
( )2

66 CDMDSvQ −−=′   (MD-CD or CD-MD shear specific elastic stiffness constant)    
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• In-plane elastic stiffness constants (assuming that density can be computed): 
 

1111 QQ ′= ρ  
 

2222 QQ ′= ρ  
 

6666 QQ ′= ρ  
 

1212 QQ ′= ρ  
 

• In-plane engineering constants: 
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Out-of-plane Measurements 
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QQEMD  (MD Young’s modulus) 

 

( )211222
11

2
12

22 1 νν−=−= Q
Q
QQECD  (CD Young’s modulus) 

 
66QG CDMD =−     (MD-CD shear modulus) 

 
• In-plane stiffness anisotropy ratio: 
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• Polar diagram with 15-degree angular increment: 
 

o Stiffness orientation angle (SOA) 
o MD/CD stiffness ratio 
o Max/Min stiffness ratio 

 
• Soft-platen thickness (loading pressure set to 50 kPa) 
 
• Out-of-plane longitudinal velocity: vL-ZD 
 
• Out-of-plane longitudinal specific stiffness: 
 

′ C 33 = vL− ZD( )2
 

 
• Out-of-plane longitudinal elastic stiffness constant (assuming that grammage is available): 
 

C33 = ρ ′ C 33  


