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 =��� �	
 ���� �Y�  .'�& C:�& .1(
 0��	 ��� 9�1�)� 30(V� .11  :+�� 97��O� ���A  

  

3 . ���-�, '��N  

 d��A 6� 'H�:PSE   �	
 01 .+,�Y 0��A  1�P��� 10(� '�0�� 01 9&4 "�@:  =1$0$ ^�:�& .+��  �
  1�1 ��

 ?�m  6��:� �� ')��� ?�>� F��mm 20   ^(J =�0�1 $ 1(�120 mm  $1 6� �	@�� �	
 ���� 9�B�: .1(�

 z�P0� �� CD�25 mm  ^(J �� =6�� 1�6� 9�B�:  .1(�10 mm  <�� (b�P
 )t�� 9�B�: "�(�)�  ���� 'B�(:

.�
 9�,�Y �R: 01 '����� $ '�;�� �	
  

 �� ����� '�$�� ^�:�& z�P0�20 mm jd��A .�
�7��   $ �2 9
(Y 01 C� ?HN 6� s����� =��� ."�
 ��� ���A

 =��� ��L%  01j"���  <�
�1��  �2 9:(H:�L:#$��%&� .1(@��  1�P���. +�,�i �� '	��$0��2 ��� 6�  1�P��� ��  

 t 400   Q(����(�� #���� .�:(@�� +���2AA1050  ^$�� 01  �
  1�1 "�@: '���H�
 d�&� �� .1  0(R�� 9�

 ���� "1��0�	�PSE  =0$-�, =���SPD   '����%� =�2 9:(H: .+,�Y 0��A  1�P��� 10(�19.8×19.8×100.0 
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mm  9:(H: .G���: =$ 0 �� �	
 ���� 3��I� bSB 0(R�� 9� .�:�
 =0�& <�
��   �
 "#$��%&� =�2 9��� 6�

 =��1 01 ���& �2350 °C  3�H�1  +E�� .�:�
 (+D�6�� ) =0$��,  

  

 �	
4- �	
 ���� 9�B�: 6� 9�%� =�H: (s ���� ��� d��A 6� 'H�: (Z��  

 4�: $ �2 9:(H: 9��$� =�20����� 4�0 '�0�� =���  4�0�� 0(: �� =0(: |(	�$�	�� j '�0�� =��� �I(��( =�20��,0 "1

 =0$-�,(<�D�) . 01    "1�� <�� 6�  .+,�Y 0��A  1�P��� 10(� . '�7A =�L�	
 ���� 3��I�H: =�20�����(:�:9:( =�2

PSE   =0(: ':$��	�� +@Y6�� ���� 6�  1�P��� ��   �
)EBSD(   ���J 6� �2 9:(H: .���,�Y 0��A '�0�� 10(�

�� . =1�1 0��A ���-�, z$�
 6� s���-  "1�1 C��(� �� "���� $  '	�:�	�) +��1��  (:�
 =6��  1��� '���$��	�� �

)17 V; 80 s;  : "���� u�: .15 .����&�� ���� :+��$��	��7.8%  .9٪  .s-73.1٪  $ ^(:��10٪  ����

30��B 9�01 M4�(�� 0 ° C:.(  

EBSD |(	�$�	��)<	�� ':$��	�� |(	�$�	��  6�  1�P��� �� ':$��	��  (  '@�$0JEOL 6500  #���$ )

 :'2����
25 d�
 9�$�6 .+�$(��&: 70  :=0�& 9�5�, M9�01 25mm Q�Y  6��:� M: 0.5  .�
 Q�N:�   (��� '���

=��X�L� +�����& =�2  1�1.  4���:- 0�4,� Q�: ��HKL  .�:�
 4���:- j 8�R� �� �2 9:�1 4�0  �� ����� ':��O� 0��>�

15 9�01.  "�(�)�  �A��B+L� 0��>� ;�� 9�$�6 9:�1 =�26��  6�  +�01�: =��Y)HAGBs(   .�:�
 =6��0�	
� .

 d�����: =��X�L� 0��>� �A��B <���� 9�$�6 9:�1 =�26�� 6�)LAGBs(  �� �����1 .�
 8�R� 9�01  
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 . "#$��%&� +L� �� 1(HE 9OP5 =$0 �� .C:�& ?�6( "1(� <XH2 '�0�� 0(R�� 9� 6��:� =��Y '�D� � ����

3   ��9:(H: =$0 = �( �� ����� '�D�   .�
 Q�N:� =0�&'  ��A ��2.5 mm  C���6� =$��: $15.625 kg.f 

 3�H�40 s.  .�
 9�,�Y 0�	�  

4- KO� $ G���:  

  o�( ^1�)� C:�& $ C:�& =�2 9P�(� 3�����R  

  3�����  $  4�: $  =��A +7%: �� �	
 01 .5  C��4,� �� 9& +�� �D@� .�:�  �
  1�1 "�@:

j '
��  =�2 9P�(� .  �7��> +��I 0��>� �� 9� 9	��� � ����� '� C��4,� C:�&  =1(HE 9P�(� . �����

 $  C:�& C��4,� �� +��I 30(5 9� ^1�)� 0��>�R   .����� '� C��4,� .  

  

  

                                                           
3 Brinell 
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