
Fracture Toughness Test Procedure 
(ASTM E 399) 

 
 
1. Select specimen – type and size : 
 

- compact tension, three point bend, etc. 
- function of – application, material form, ASTM criteria, 

available stress intensity solutions 
  
2. Machine specimen; measure specimen; prepare notch region for crack observation (low 

power magnification, e.g., 3X - 10X). 
 
 
3. Fatigue precrack specimen (fatigue crack length typically > 0.05 in. long). 
 
 
4. Properly instrument specimen; load to failure, recording load vs. clip-gage-displacement. 
 
 
5. Measure crack length on broken specimen at five positions across thickness. Calculate 

crack average length aavg. 
 
 
6. Analyze load-displacement test record. Draw tangent line, extrapolating initial loading line. 

Draw 95 % secant line. Determine P5, PQ, and Pmax. 
 
 
7. Calculate conditional KQ value, using aavg and PQ. 
 
 
8. Check validity of KQ value using the following criteria : 
 

a  ≥  2.5 ( KQ / σys )2

 
B  ≥  2.5 ( KQ / σys )2

 
( Pmax / PQ )  ≤  1.10 

 
others : precracking loads, precrack length, precrack straightness, 
etc. 
 

 
9. If all criteria are met, then the KQ value is now identified as fracture toughness Klc. 
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	a    2.5 ( KQ / ys )2 
	 
	B    2.5 ( KQ / ys )2 
	 
	( Pmax / PQ )    1.10 

