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Objectives 

Investigate the Effects of Crack Tip damage, 
Specimen Thickness, and Initial Crack length 
on the Initiation Fracture Toughness of a 
Particulate Composite Material. 

Specimen Thickness : 0.2 in; 0.5 inj 1.0 ii# and 
1.5 in. 

Initial Crack Length   : 0.1 in/ 0.2 in/ 0.3 in? 
and 0.4 in. 
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Figure xx - Crack initiation, 1.0" thickness, .30" initial crack length. 

|§| 

Figure xx - Ligament formation, 1.50!Vthickness. 



Figure xx - Damaged region ahead of crack tip, 1 .^thickness. 

Figure xx - Damaged region ahead of crack tvpfj.2" thickness. 
it). 



Figure xx - Double ligament formation £50-'}nJhickness. 

Figure xx - Ligament formation, D20H thickness. 
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sub-critical 
damage zone 

(damage gradient) 

crack tip 
critical damage zone 

2 mm 

2 mm 

FEM mesh at crack tip 



Case 

thin* 

Table 1. Summary of crack-damage interaction analyse 

Damage Element 

none 
none 

325, 297 
325, 297 
326, 298 
325, 297 
326, 299 
327, 299 

325, 297, 322, 294 
325, 297, 322, 294 
326, 298, 323, 295 
327, 299, 324, 296 
325, 297, 322, 294 
326, 298, 323, 295 
327, 299, 324, 296 
353,350,347,319 
291, 263, 266, 269 
354,351,349,320 
292, 264, 267, 270 
355, 352. 349, 321 
293, 265, 268. 271 

Damage 
Element 
Modulus 
MPa (psi) 

0.414(60) 

0.414 (60) 
0.414 (60) 

0.414 (60) 

0.414(60) 
0.414 (60) 

0.414 (60) 

0.828 (120) 

Poisson's 
Ratio 

0.4999 
0.4999 
0.4999 
0.4999 

0.4999 

0.4999 
0.4999 

0.4999 

0.4999 

Inside 
Layer 

K, 
MPa-cm0-5 

1.871 

Middle 
Layer 

K 
MPa-cm0-5 

1.931 
0.422 
0.535 

1.903 
2.246 
0.440 

0.573 

0.392 

0.524 

0.522 
2.285 
0.497 

0.546 0.514 

Outside 
Layer 

K, 
MPa-cm 0.5 

1.802 
1.871 
2.208 

0.455 

1.906 
0.432 

0.442 
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Conclusions 

1. Local Damage at the Crack Tip 
Minimized the Transverse Constraint. 

2. The Initiation Mode I Fracture 
Toughness KIC T is Insensitive to the Specimen 
Thickness. 

3. Linear Fracture Mechanics can be Used 
to Determine KIC x for Initial Crack Length 
Equal to or Greater than 0.2 in. 

4. There is no ~£te8f Strain Fracture 
Toughness of this Particulate Composite 
Material. 


