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Abstract 
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1. Introduction 

U;��<�;	�<$�+��	..���.�@		��;	�$+��H	���.������<;��.���:;$:	;<F�$��<�	�;$�=�%�<	;��/�<��<�������<	.�
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�$�<;�@�<�$�� ��� �	.�+���+� <�	� .<;��<�;	� $�� <�	� ;$�=�� ;$�=� 	A��>�<�$��� ���� :;$�	..� $�� ;$�=�
�;�+%	�<�<�$�#�

���.<��F��+�<�	�.<;	..���.<;�@�<�$���<�	�%�<�	%�<���/�<�	$;F�$��	/�.<���<F���.�:;$>	��>	;F��.	��/�<$�
<�	� @	��>�$;� $�� %�<	;��/#� *��.� <�	$;F� �.� �$<� $�/F� <�	� 	�.�	.<�� @�<� ��.� �/.$� :;$>��	�� >	;F� ����;�<	�
:;	���<�$��$��<�	�@	��>�$;�$��.<;��<�;	�$��;$�=�%�..#�Q�<������.	�$��.<��F��+�<�	�.<;	..��$��	�<;�<�$��
�<� <�	� ���<��<�$�� :$��<� $�� �;��<�;	�� %�<�	%�<���/� �������/<F� ���;	�.	.� .$� <��<� <�	� �/<	;��<�>	� .$/�<�$��
%	<�$���.��	�	..�;F#�*�	�.$/�<�$��%	<�$��<��<�����@	��.	���.�:�$<$	/�.<���%	<�$�#�
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2. Theories and Experiments 
2.1 Theories 
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?�<��<?$��/�<�/$����+�.�;���	��.����%	<;���//F�$::$.�<	#�*�	�%�����	�<�;	�$��<��.�%	<�$���.�<?$��;��=.�
?�//� .<�;<� ������$/	�?����� �.� /$��<	�����%	<;���//F�$::$.�<	�?�	�� <�	� � ���%	<;���//F� /$��� ���;	�.	���
?������;��=.�:;$:�+�<	��/$�+�<�	�/$����+��A�.���<�/��<�;	���	.�<�	�/$����+�.�;���	#����<�	�$<�	;�������
���	�<;�/�L<;��+�<4*�;$�+���;��=����<�	�Q;�H�/����X�.=�'�L�QXP��.���<����%	<;�//F#�*�	�	���:%	�<�
;	���;	���$;��L�QX��.�	..	�<��//F�<�	�.�%	��.�<��<�	%:/$F	������$�>	�<�$��/�Q;�H�/������.=�����;	�<�
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2.2 Experiments 
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3. Results and Discussion 
U;$%�<��.�;	.	�;����$@<���	��;	.�/<.�$��.<;	..���.<;�@�<�$��$��O$����	��W��+�*	.<�'OW*P������	�<;�/�
L<;��+�<4*�;$�+�� �;��=� '�L�QXP� �.��+� :�$<$	/�.<��� %	<�$�� ���� ��%	;���/� %	<�$��� �.� .�$?�� ���
*�@/	�"#�
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Dimension Symbol Value Unit

Thickness B [#[�� %�

Width of loading surface b [#[[x� %�

Specimen radius � [#[�Z� %�

Inner hole radius �
[#[[�x!�

[#[[Zm�
%�
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Dimension Symbol Value Unit

Thickness *� [#[�� %�

Specimen radius W� [#[�Z� %�

Crack Length Z��

[#[[z!�

[#[�Z�

[#[�mm�

%�
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4. Conclusions 
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