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This is the page from the MIL-
SPEC handbook that was used 
for the statistical analysis of the 
scatter in fatigue test data.

The biggest problem with this 
data presentation style is that 
the trend lines represent 50% 
confidence at a given life and 
we need >95% confidence of 
ability to reach at least 100 x 
106 cycles. 

I could see whether a point on 
the horn was below these 
stress values, but had no way 
of saying how much life that 
represented
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Stress/ Cycle Confidence Contours (97.5%, 94.9%, 75%, 50%, 25%)

Seq :  Smax*(1-R)^0.63
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R M  Laszew ski 22 September 1999

This graph plots all 
of the MIL-SPEC 
data points 
corrected for R by 
the equation at 
bottom.  The y axis 
is number of cycles 
to failure, the x 
axis is equivalent 
stress in ksi.

From this graph 
we concluded 
that the 
equivalent stress 
for >97.5% 
confidence at 2e8 
cycles was 10 ksi.

� � � � �� � � � � 	� 
 � � � 
 	� � 	
� � 
 �� � �� � � 	� � � � 
 
 	� � � � 	
� �� �



' � �&$� �� 	 
 � �� � � �� � �. � � �$
 � �
' � �&$� �� 	 ($��	 � �� 	 �� � � �� � 	 %� �
 � �
� 
 	 ! (� %�	 #�� 
 � � � #� 
 
 �� � �� � � �� $
 
 � � � �#
 	 %�
� �#(� � �� � 
 
 	 * �� � 
 �� (�� � � 	 �� �� � (�� � 
 �� � ((� �
� � %%� �
 �� � (�� 	 
 �
� ?
 ?�%� � � �� � � ��* �� � �� 
 � � � �� �	 � �
� A� � (#�� � � ((� B�� 	 �� ((	 * �� � � �� $
 
 � � � �� 	 �� � 
 � � � �

	 $���� � 	 �$� �#	 
%�� � (�� � 
 �� � (�� �� � 
 �! $��	 �
� � � � � � � �	 #�� � (#�� � � ((� �� � (� $(� � � � �#
 	 %�

(	 	  �� � �� � �� � � �%�� �%$%�
 � � � � � � � � �� � � � � �	 #�
� � � �� $
 
 � � � �� � � � � �� � ��� �� � 
 � � � � �	 $�



� �� � �" 	 (� � � � ��* �� � �� 
 � � � �� �	 � � �� � � � �#�� �	 � �� � (#�� � � ((�



� * �� � �� 
 � � � �� �	 � � �#$((� �� � � � %! (� � �� 	 �� 	 
 �



� � �� � � �� �(� � 
 � � � �#
 	 %�C� C�

� 	 �� 	 � �%�  � �� � � �� � 
 � � � �� � 
 � �	 #�� � � �
�� � � 
 �� 	 � � $� � 	 

� � � � �� � 
 � � � � � �! � � 	 %� �� 	 	 �� �� � �� � �� � 
 � � � �

� � � � � �$� D " � 
 � �� �##�� $(��� � � �� � � 
 �� � �
� 
 	 ! (� %

� 	 �� 	 � �(� � �� � � � � �� � �� � � � �(� " � 
 �	 ##��� � �
	 $�� 
 �� 	 � � $� � 	 

� ; �! 
 � � �	 � �� � � �#� � �� $� �* � � � 
 �(�� � �



� � �� � � �� �(� � 
 � � � �#
 	 %�
 $� �

� 	 � E��� � 	 � �� � �� � � �� 	 
 �
� 2� 	 � �� �� � �
 � � $� � � �#� � �� $� �� � 
 � � � � �

� 
 $� � $� � � ���1�! $��� � � � �� 
 � �� � � �� � �� � �� 	 �� �
(�#� � �%� �	 #�, � �%�((�	 � �� $(� � �

� 	 � E��#�� �� � � �� � 
 � � �� 	 � � (� � �� 	 �� � � �	 $�� 
 �
� 	 � � $� � 	 

� � � � � �* � 
 � �� � � ��� � � �
 � � �	 � �#	 
 �� � � �" �! 
 � � �	 � �

�� 	 (� � � � �* � � � 
 �� � � � � %



� � �� � � �� �(� � 
 � � � �#
 	 %�?� <


� � � �	 � (� �� ($%�� $%��� � � �� 	 %� � �	 $��	 #�� �

 � � �� � �	 � �� 
 � � �(	 	  �� � �� C��� �! � 
 � �
� ($%�� $%�4� � � �� � � �E� �� 	 � �� 
 � � �85
� F�� � � � � �<� � � 	 � � � � � � � �" � 
 �	 $� �� (� � �� � � 	 � �

$� � � 
 � � � � � �2(�! (	 �  � �� � � �� � * �� 	 
 
 	 � �	 � �
� � � � � 
 ! � � � � �! � �
 � � �� � �	 � )�� � $� � � �
� � � %�� � 
 �

� � �� %�* � �� �� � �� 	 �� � � �� � � �� ##� � � �	 #�
 � � �� � �	 � �
	 � �� ((�	 #�
 $� �E� � (� � �� � �



� � �� � � �� �(� � 
 � � � �#
 	 %�� 
 �

� � � �� 
 	 	  � � " � � �� / � 60� / / G�� 	 
 � �� � � � �
� �� �� 	 	 
 � E� � � � �� � ��� �! � � � � �	 � �� $
 " �" � � �, � �
%�((�	 � �� $(� � � �� � �� �� � � 
 �� $
 
 � � � �� � � �" 	 (� � � � �
� � � � �� �� �� 	 	 
 � E�

� � � � �* � 
 � �" � 
 � �� � 
 � #$(�� ! 	 $��� (�%�� � � �	 � �	 #�
� 	 � � � 
 �#
 	 %�* � � � 
 �� � � � � %�� � � �" 	 (� � � � �� � � � � )
	 ##�� � � 
 � � � � 
 �� � �� � �	 #�� � � �� � � �� �
� � � � �� � � �� � � � �� �" � 
 � �� (� " � 
 �� 
 �� �� 	 	 (�� � �
� � � � � %



' � � #$(�H
 � )� 
 	 � 	 � � � � � �* � �! $�(�
?	 
 	 � � �� � � � �	 #�� � � �� � 	 %� �
 � �	 #�� � � �
$� � � 
 � � %�� � � �	 #�� � � �� 	 
 �
� @� �� �� � 	 " � 
 � � �� � � � �#� � � � � � 
 � ��� � �� � �

� � 
 � %�� ��$! � � �� � � �! � � 	 %� �� � (�� � 
 �� � (�
� � � � � �� 	 
 � �� � � � �� 	 � � � � � 
 � � � �� � � �� (� � � 
 �� �
#�� (� �� � 	 $� � �� 	 �� � $� � �! 
 � �  � 	 * � ��� �� �


F� 
 � � �� 	 � � (� �� 	 	 (�� � �� � � �
� @� �� 	 $(� � E��� � � (� �
 $� � � � 	 %� �
 � �� 	 �	 $
 � �

� 	 �� � � �%� �� �� � � �� � � � �� 
 � � � #� 
 �� 	 � ##�� �� � � �	 #�
	 $
 �* � � � 
 �� � 
 � � 1�� 	 �* � �! $�(� �	 $
 �	 * � �� � � �



� �� � �" 	 (� � � � �� 	 
 	 � � �� � � �

I � � �� �%	 � � (�� �%$(� � � � �� � � �
$� � � 
 � � %�� � � �	 #�� � � �� 	 
 �

I @� �� � � � � � �$� �� 	 �� �  ;

@� �� �� � 	 " � 
 � � �* � �� � � �� 	 �
� � � � 
 �� � � �� � (� 
 � � �� � � �
� � 
 � %�� �� 	 (� � �� 	 �� " 	 �� �
" 	 (� � � � �! 
 � �  � 	 * � �� 
 	 $� � �
� � � �#� � � � � � 
 �



F� � � �	 � �" �� * �	 #�� � 
 � %�� � �� � � �� � 
 � � � � � �
 	 � �
� � � � �� (� %� � �� � � ��� � � 
 �� 	 � � $� � 	 
 �� 	 �� � � �	 $�� 


?� 
 � %�� �
 �� �

2(�� $�� 
 �
� 	 � � $� � 	 
1�
4#(	 � � �� � �
� 
 	 $� � 5

2(�' � � � 
 � � %�#(� � � � �
	 #��� � � 
 �� 	 � � $� � 	 
1�

4� �� � �" 	 (� � � � 5

?� 
 � %�� ��$! �

2(�� � 
 � � � � � �
 	 �

?� 
 � %�� �� � � �� � � ��� � $(� � 	 


2(�#(� � � �



� � � �* � � � 
 �� � 
 � � �� 	 � � (� �� � � � � 


 $� � 
 � � �� �� � � � �� 	 �%� � � $
 � �� � � �� � � � �� 
 � � � #� 
 �
� 	 � ##�� �� � � �	 #�� � � �* � � � 
 �� � 
 � � �� � � �� � � �� � � �
 �
�� � � 
 �� 	 � � $� � 	 


� ; � 
 � ��%� 	 
 � � � � �%� � � $
 � �	 #��� � �� ##�� �� � � � �	 #��� � � 
 �
� 	 � � $� � 	 
 �� 	 	 (�� �


 $� �E� � 	 
 � �, ��� �%$� � �� %� ((� 
 ��� �
 � � �$� �� � � � �
� �� �� 	 	 
 � E� -��@� �$� � ��� � � � �� � (�� 	 � � (� � �� 	 �
� � � �
 � 1�! $��* � �� 	 $(� �� 	 � �#�� $
 � �	 $��� 	 * �� 	 �
� � � (� �� � � �
 �
 � � $(� � �� 	 �	 $
 �� � 	 %� �
 �

� 2� �� (� � � 
 �� �� � � � � 
 ��� �� � � �� � � � � 
 �� �%$(� � � � �! � � %�
� � � �� $
 
 � � � �� � � � �� � �	 #�� � � ��� � � 
 �� 	 � � $� �	 




� � � �* � � � 
 �� � 
 � � �� 	 � � (� �� � � � � 


� � �� �� � �  ��� �� � � �
� � %� �� �� %� �� 
 �� � �
� � � �� �� �� 	 	 
 � � 	 
 � 1�
! $��* � �%	 $� � � � �� � � �
� 	 � � (� � �� 	 �" � 
 � �� � � �
 �
� �� � � � � � �#
 	 %��� � �
�� � � 
 �� 	 � � $� � 	 
 -

� � �� �� �� �$
 � �� � 	 * � �� � � �� 	 � � (� � ��� �� � � �
 $� � � 	 
 � �, �
� 	 � #�� $
 � � �	 � -��@� �� 	 $(� �
 � )� 
 � � � � �
 $� � 
 � � $(� � 1�� � �* � ((�
� � �� � � � 
%�� � �� � � �
 � � $(� �#	 
 �	 $
 �� � 	 %� �
 �



� � � �� � � � �� � �  �� 	 $(� �" � 
 � �� � � �� $%! � 
 �	 #�� 	 � � (� � ��� �	 � � 
 � � �	 �



� � � �#	 
 � � �
	 #��� � �
� � 
 � � �� � �
� � � ��� � � 
 �
� 	 � � $� � 	 

�� " � 
 � �
� � � �(�




 � * �� �
 � � � �	 � � ��� �� 	 
 � �#� ! 
 �� � � �	 �

?� � � � � � �#
 	 %��* 	 �* � (� � � �$� � � 
 � � %�� �� � � � �	 #�
�� � � 
 �� 	 � � $� � 	 
 �� 	 �#	 
 � � � �� �� � � �	 � �� � � 
 � �� 	 
 �

� � (�%�� � � � � �	 � � �* � (�

. 	 
 � � � �� ((�� �� � � � �#	 
 ��� � � 
 �� � � �	 $�� 
 �
� 	 � � $� � 	 

� �� � 	 " � 
 � � �
 � � �� $� (�� � 
 � � � �� 
 	 ! (� %�* �� � ��� � � 
 �
� 	 � � $� � 	 
 �#	 
 � �� � �

� 2#�� 
 �%� � � �� �� � 1��� � �� � 
 � ��� �� 	 � �� � 
 � �� � �
� 2�� �##� 
 � � � �#	 
 � �� � �" � � � 	 
 �%� � �� (�%�� � � � �� � � �

� 
 	 ! (� %1�* 	 � E�� � 	 * �$� ��(�* � �%� � � �� � �� � � �� � � � �
�� � � 
 �� 	 � � $� � 	 




@� � �� �� �* � �� � � � � � �	 $
 �
#� ! 
 �� � � �	 � �� � � � � �&$� J

. 	 
 � �� � �� (�%�� � � � � �� �" � 
 � �(� 
 � � �* � (� �
� � � � �� 	 $
 � � �� �(	 � �	 #�� � � � ��� � 	 �� � � ��� � � 
 �
� 	 � � $� � 	 
 �� � � �� ##� � � � � ��� � �%� �� (($
 � �
. 	 
 � �� � �� 
 	 � $� � � �� �� 
 � �� �� � 
$� �$
 � �� � � � �
#	 ((	 * � �� � � �� 	 � � 	 $
 �	 #�� � � �� � 
 �
� 
 	 
%� ((� ��� �� 
 	 � $� � � �%� �� (($
 � � �� $� � 
 �	 
 �� 	 �

* 
 	 $� � � �%� �� 
 �� (



� � �� ��� �� � � �* � (� � � �
� � � (� �	 #��� � � 
 �
� 	 � � $� � 	 
 �$� � � �	 � �
� � � �#�
 � � �� �� �� 	 	 
 �
� 	 
 � -

� � � �(	 � � ��  �� � � �
� �� � � ��� �� �� � � � 
 � � � �
%� � � �� � � �� � 
 � �#
 	 %�
�� � �$� � � 
 � � %�#(� � � � �
� � � �� � � � �� 
 � �
* � (� � � �� 	 � � � � � 
 -


 	 �� 
 	 ! (� %� �* �� � �
� � 
 � �� � � � � � � �* � 
 � �
#	 $� � �� #�� 
 �#�� � (�
%� � � �� �� � -



@� (� �� � %� (� �� � �" � � � 	 
 �� 
 �	 
 �� 	 �#�� � (�* � (� �� � �
	 #��* 	 �$� � � 
 � � %��� � � 
 �� 	 � � $� � 	 
 �� �� � � �



� � � � 
 �?	 � � $� � 	 
 �* � (� �� �

� � � � �* � �� � " � �� ((�� � � �� �� � � � 1�* � �$� � �� � �
� $�	 %� ��� �* � (� � 
 �� $
 � � � � � � �! � �! 	 � � �

 $� � � � � �� �� �� 	 	 
 � � 	 �* � (� �	 $
 ��� � � 
 �
� 	 � � $� � 	 
 � �� 	 � � � � � 

� 	 � � �	 #�� � � � �* � (� � �� 
 � �� � � � � � � 
 � �� 	 �! 	 � � �
� � � 
 � � � � 
 �� � �� � � �* � 
%�$� �� � � �%� � � �� �
� � � �%� � � �� � ��� �� � � � ! (� �	 #�" � 
 � �� 
 � � �� � �
� � � (�� � � �	 � �	 #�� $
 
 � � �



� �� �� 	 	 
 � � 
 	 � 	 � � � � �� 	 
 � ��� � � 
 �
� 	 � � $� � 	 
 �	 � �� � � �* � (� �� � �%� � � �� �



F� � 
 � ��� � � 
 �� 	 � � $� � 	 
 �#	 
 � �� � D $� � � 
 � � %�#(� � � � �
� � � ��� � � 
 �� 	 � � $� �	 
 �%� � � �� � �	 � � �� �� � �



F�
 � �� � � � � � � �� #�� 
 �%� � � �� �� �
� � � � $
 � %� � � �� � 	 * � � �� � � � �� � � �� � 
 � �* � � �
� 	 � �� � 
 � �� � � �! � �K-3��� � � � �
L 
 � � � �� � �� � � �� �� � 	 
 � �	 � �� � 	 * � � �� � � � �� ((�
	 #�� � � �� � #(� � � �	 � �� � � � � � � � ��� �� � � �#�
 � � �
, 3��� � � � � �	 #�� � � �$� � � 
 � � %�� � � 1�� � � �
 � � � �
	 #�� � � �� � 
 � �* � � �� � 
 � �� � �
� � � �� ��� �� � � �� 
 � � � �� �	 � �* � � 
 � �� � � �� � 	 %� �
 � �

	 #�� � � �� � 
 � �� � � � � � � �%	 � �

?� (� $(� � �	 � �� � 	 * � � �� � � � �� � � �#	 
 � � �

 � &$�
 � � �� 	 �� � #(� � � �� � � �� � 
 � �* � � �" � 
 � �
(� 
 � � 1�K� � � �� 	 $� � �



TIR/2 (in) vs length (in) Both Before and After Straightening

y = 0.0132x - 0.142

R2 = 0.9996
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TIR/2 vs Length After Straightening y = 0.0002x

R2 = -0.6423
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