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Section 1.2. Designed/Undesigned Scrap/Cost
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Section 1.4. Historical Background
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Chapter 1. Introduction
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Section 1.5. Numerical Simulations
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Chapter 1. Introduction
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Chapter 2. Basic Fluid Mechanics
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Chapter 2. Basic Fluid Mechanics
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Section 3.2. The processes in die casting
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Chapter 3. Dimensional Analysis
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Section 3.2. The processes in die casting
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Chapter 3. Dimensional Analysis
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Section 3.2. The processes in die casting
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Chapter 3. Dimensional Analysis
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Section 3.2. The processes in die casting
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Chapter 3. Dimensional Analysis
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Section 3.3. Special topics
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Chapter 3. Dimensional Analysis
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Section 3.4. Estimates of the time scales in die casting
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Section 3.4. Estimates of the time scales in die casting
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Section 3.4. Estimates of the time scales in die casting

� �!,�,2� � �4&��!/
" &�� 2 *
&('mI�� 0(� N%	 6
.�* � 4 	�	�4L0�I
7%4 . � 4 	`5�. . N�3 � 4 � 5 7�6�N/�1.�*<- I �Y@ N/� .4
 �
� I @ 
 �
� I � 7�� 2U4 �:� I
7�
f3 NfE 5 4 � -�N 7�6
N
� 4 	�	�4L0�I
7%4 . � -m6�I�3jI�-/7�Nm3)4 	�7%4 -O7%4�� NC4 	 � 3 7 -/.��;� . � � 26	�7�
 � 4 N � 4 � I ��3 N 54
�� Im3 �=��
�4 � � N -m6�I � 4 -�	�* N $ 3�	 7
4 � 7�3 . � 
�-�N�7^* . -
� I�	�	�4 - I��"N�'mI�� 0�� N�	 .�� � 4 	�	�4L0�I
7%4 . � 0�3 . @ � N@�F	 E ��� N 0m3j. @ � N�� 4 	 � N
I�� 4 � 5 *`4 7�6 7�6
N
.@	%-
4��,� I
7%4 � 5>� I � .�� N/7�N�3"I ��� 7�* . ; �%3)4 5 4 �e@ . � 2�� @ 3j.4
�516
7i7�. IY3 N%	�7 4 � I(7�6�4 � -�2�� 4 ��� Nm3FE��� g2x��hi	o������	�

�
�����
���
�����������������! "� #$�%� #!�&�� �'(�)�+*� ,���-�� .�/#)�0'21����%� #!�3���%4!�5��* m76 	�#8#)�����9��:��;����:%�=<���>� #+
 �����
���? @���;�A�;�CBD

�)4E���)�F#G�)42���%���? H1I<���>"# 6IJ �K#G4) ��
'(��LM��#N*,���%4E��� �;�O�(*5���
��� 6PJ ��Q;�;�)�SR42��#2�/#)TVU/W?���;�%�! ������=XY�
�!B[ZY\�W]4) ��H���
42��
^�����9X^�
�!B[Z[���%��REW_�^`2�! ������9X^�
�!B 65J � #24E�!#8#_��:;�@X^:!1?#G�
42��
#2� B[�;�HQ;42���;4)�+�(*$��:%�F4) ��H���
42��
������9X^�
�)B 6�a �;�9XD�%���S��:%�F4) ��H���
42��
� 3���%�H��#b�3�P4) ��2�;���S��:;�b4! .�H���
4G��
�����9X^�
�!B 6c eXi	wKd&c	eXf

���Gd��
 � � �$e�fg � � �Dd�	
 � h �
 �
d � F i�j^k l�m�n

o �
���

 �? ��H�
1F�3��#pX( .�
�!Bq>r�H��:N�����9XY�
�!B 6
��� g2x��hi	o����Hs	t��:;�
�Ou 
 C?v � A2W�4p1;

�
�;�;�) w*,��


">r�H��:x

�
�(���
�b� #� ,�Y�3�;���
�)By�
�N�F`G�)
 �Y4!�H�
1)Z[z 6+{ :%�] �� B[�
�b';�(�!1F� #'� ,�Y�2BD:��w�3�+��#)�3��X 6 	�#8#)�����
�)B|����#2�)4G�;�;���? }1F<���>~#]u��r�) ����E ��0� #=4)�!



Z�����4 6 W�Z~�%�/#24! .�
'(����:;��<���>��#@�x*,���%4E��� �;����*r���
��� 6=� ���


� �?����:%�� 3�;��� � A_� 
 C?v 6c eXi	wKd&c	eXf

� �)d� 
 � � � f� � � � d� 
 � d � F i�j^k l��;n
J � #24E�!#8#���:%��42��#G�=��*" ,��X^�
�x�����9XY�
�!B[Z[���;�F��:;�=4G��#2�9��*r��:;�=4!:��? 3��4����) �� #)���
4������9X^�
�)B k	��
 ��
9k��(� ���&� ��
��(k	� ����
�
 �~�=j��� �(k=j�
 � 
	��� :�@�E�)�8�O�2���;���%� �!�F�H�
�
���p�2�����C�O�2�?���+�2���y���E�����?�G�C���3� �C�K� �S�K�H�_�|�����(� �p�2�H�E���K� �^�A�)�;�����q�E�p�p�!�p�8�!���G�� f � �%� C �"� � , , � � �2�;���N�(�  ����¡�G� � � C * k-¢0���C�S�2���|�;�?�;� �����I���)�.£¤�!��� 
 � �;�E� 
p¥/¦ ���?§ �,���@£_��� �?� � � k�"��8¨� �0 ��
 � © �(� �9k	� 
	��
�� � j���;�;���!���ª�_�H�x�����2�����0�2����� § �2���]���E�����?�G�C���3� �C�K� ��� ���E���2� § � § �;�;���!���ª�$�E�V�2�E���.�;��� �!�;�;�(� �=�2��� ��«����!�p��k k�"��6�Vj	
 �5� �9k�
	� � � � � �9k	� 
	��
��� � j��'# j	
%� �	� �-��L�"�
�� � j��

Z\[X]!^ � � $E¬��
 � � � $�¬� 8 � 
 � $E¬�	� �¡­ � $E¬� � � � * ¬ � � � $E¬� 8 � � � � $�¬��� � � � � $E¬��� � � � f¯® i�j^k l�°;n
±������ª� ® � �V�2�����(� �p�2�H�E���K� �^�=�&�;�?�2�K� �Y�+� �@�%�G²��E�!�N�E�

® �  O³ � � �� 8 � � � � � 
�	� � � � � � 
�	� � �G´ �¶µ � 
� 8 � � � � ��	�¤· � �
µ � ­�	� � � � � 
���"· � �¸µ � ­�	� � � � � 
���"· � �  h � � �� 8 � � 
�	� � � ­��� � � i�j^k l 	 n

j�� ¹qº)»G¼Nº)»2½)¾x¿KÀ%Á?Â�ÃÄ¾!Ã$Å�¾!ÂHÆKº�ÇÉÈSÊ;Á)¾KÆÊEÀ�Ë)¾VÌ�À?Â[¿KÀ%Á$¼�À�Ê?»K¿!ÍFÈ?Î »)Ï?Ç »�Â�Ç Æ&¾2Í �)�Y�G�;�3� �Y����ÐÑ § l�Ò�Ò%Ò § �G�FÓV�&k5Ô~���HÕ�Ö��?�H�



Chapter 3. Dimensional Analysis
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Section 3.5. Similarity applied to Die cavity
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Section 3.6. Summary of dimensionless numbers
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Chapter 4. Fundamentals of Pipe Flow
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Section 4.3. A simple flow in a straight conduit
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Section 4.4. Typical Components in the Runner andVent Systems
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Chapter 6. Runner Design
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Chapter 7. pQ2 Diagram Calculations
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Section 7.2. The “common” pQ2 diagram
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Chapter 7. pQ2 Diagram Calculations
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Section 7.2. The “common” pQ2 diagram
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Section 7.2. The “common” pQ2 diagram
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Section 7.3. The validity of the “common” diagram
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Section 7.4. The reformed pQ2 diagram
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Chapter 7. pQ2 Diagram Calculations
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Section 7.4. The reformed pQ2 diagram
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Section 7.4. The reformed pQ2 diagram
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Section 7.4. The reformed pQ2 diagram
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Chapter 7. pQ2 Diagram Calculations
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Section 7.6. The Intensification Consideration
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Chapter 7. pQ2 Diagram Calculations
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Chapter 8. Critical Slow Plunger Velocity
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Chapter 8. Critical Slow Plunger Velocity
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Chapter 8. Critical Slow Plunger Velocity
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Section 8.3. The validity of the “common” models
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Section 8.4. The Reformed Model
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Chapter 8. Critical Slow Plunger Velocity
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Section 8.5. Summary
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Chapter 8. Critical Slow Plunger Velocity
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Chapter 9. Venting System Design
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Section 9.2. The “common” models
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Chapter 9. Venting System Design
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Section 9.4. The Analysis
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Section 9.5. Results and Discussion
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Chapter 9. Venting System Design
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Chapter 10. Clamping Force Calculations
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Chapter A. What The Establishment’s Scientists Say
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Section A.2. Referee 1 (from hand written notes)
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Chapter A. What The Establishment’s Scientists Say
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VWX@ZeX@aÈ±cVWbk�fmQZ� `X�S�UfYn[ebd�sX4a�X�Û_S�X4]sZebdU"YÊ\^j§bdY;�sbdX�S@\f[�ZHbkYn�#���fX�Z�ZemnX�\^�sZHm_U"a��n[eX4[cZHm_bd[�ZeU
[em_UR�¶m_UR��V��nS¡mhbdY�X@aHaeUfac\"Y»Îe\�Ú"X4aH\"�"X�Ï�ÚR\^jd�_X�giU"a?£�� S4\^Y; ÊXf²�¥�m_X�\^�sZHm_U"a�VWbd�"mQZ�\^jÍ[�U
YnU^ZeX�ZHmn\RZ�ZHm_X
	�Ufa�ZHm��.VWX@aHbdS4\^Y�¢.bdX�£c\"[�ZebdY_�
�.[H[�UsS@bd\^ZebdU"Yh\"Yn�;VT\^YO��]_a¡\"S�ZebkZebdU"Y_X4aH[c�n[eX
\�������� � a¡\RZHbkU)U^g���� ���#\"[�\��_X4[ebk�fY�ZH\"ae�fX�ZcgiU"ac�f\^ZebdY_�n²$¥�m_X�\^�_Zem_UfaHÏ�\^Yn\"jk�s[ebd[�aeX4bkY_giU"a¡S�X4[ZHm_bÍ[�ÚR\^jd�_X�\"[�\)�"UOUs��Z¡\^aH�"X@Z4o_\^YÊ��ZHmn\RZ.[�Zea¡\��ObkY_��gª\^a�giaHU"VÅbÑZ�VT\���aHX4[e�_jkZH[�bdYh]`UOU"a��sX�[�bd�"Y
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Section A.3. Referee 2
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Chapter A. What The Establishment’s Scientists Say
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Section A.4. Referee 3
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� vOzOz6Ý ¾�y � y_pszQz"½ur`}Q{"p"¹Ot_vOv�Ç�}�yQ��yQ�nv¸t_vQ�sv"t_vOv � q¶yQ�§}f{�| � }�qsyc� ³ �nvÉ¼�p � � t

fxnv_{Ry�} � q�}�q�rÊ}^v � pn{Ry�}4qs¹~}Q{�� � Ç�y � v"q�{�xstsv�yQ�nv»t�}�¹Q�Oy�tsp"qs¹_v � ���`}"zQzn}�qs¹¸y�}È¼�v
p"q_r¸¹_p"y_v»Ë_vsz �\� }�yO½c� ³ �§}Q{É|np"|_vft�Æ�{«¼`pÊ}�q �"� q � vftQqÁ}Q{�� � Ç�y �p� psz � xÊzQpfy_v�yQ�nv¸· �
p"q_rursv"y_vft^¼
}4qnv¶}R�uyQ�nv¸· � wnvCÄOÄHpn{O{O}�¹QqnvQr$ÆOÆ�y � p�{�|nv � }��`} � tQxQqOqnvftc� ³ �nv»xOq�{RysvOpQrQ½
{Ry_p"y_v�}Q{ � qÊz"½¶p�{s}RrsvuvQ�O�Ov � y�p"q_r¸�npn{�Ë_v"tO½´zn}�¼
}�ysvQr�}�¼n| � tOy_p"q � vÃrfxnv¸y � Ü º � ���
� � �"� xstÊ{"v�yQ�nv¸�_z � Ç¿}f{Ãq � y �^� qsy�}�qQx � x�{��s{Ry_vOpQrf½u{�y_pfy_v¸p"qsrÂ}Q{�pQ�Q�sv � y_vfr�ws½Ã¼�p"qs½
|npftsp�¼�vfy_v"t`{�{�x � �´pn{�yf�nv�|§}Q{Ry � q�Ç_vÊ}�¹Q�syãÝ;vfy � Ý(pszQz � �»ÇO��} � �´pft_v»t_vszfpfy_vQr»y � yQ�nv
yOt_p^q�{s}�y�} � q�| � }�qsy¶p"q_r»q � y�y � yQ�nv»|CB;D r`}^pf¹Otsp�¼�|nvftÁ{"v�� ³ �nv�xOq�{Ry_vQpQrQ½´{Ryspfy_v
vfá�}f{Ry`{ � qÊz^½Â}4q´yQ�_v~}4q§}�y�}^pOz»p"q_ru�`}�qnpOz´{�y_pf¹_vn{ � ��yQ�_v~}4q � v � y`} � q�� Ü {»p
¹_v"q_vft_pszÃtQxnzQv$ÝM�npfË`}�qs¹�p»ÇnvszOz»rsvn{O}�¹QqnvQr�| B D r`}^p"¹Ot_p�¼�Ç�}"zOzÃ|st � r"x � v¸p
{s}�¹fq§}R�`} � p"qsy´}È¼n|st � Ësv�¼�v"qsy¶}�q¶yQ�nv�|st �\� vn{O{�rsvn{O}�¹Qq��-¾�yÂ{�� � xÊzfr�w_v¸q � y_vQr»yQ�np"y´p
�fxÊzQz�|_p"|nvftur`}f{ � x�{O{O}�qs¹»yQ�_v»xQq�{Ry_vOpfrQ½�{Ry_pfysv´}Q{Ãw_vÊ}�qs¹»|stsv"|npft_vfr¸� � t¸|OxOwÊz_} � pfy�} � q
pfy�yQ�nv�|st_v_{"v"qsy¸y�}È¼�v��
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Chapter A. What The Establishment’s Scientists Say

Ì Y��"X@YnX@a¡\^j`Zem_X�Ufae�Q\^Y_b F4\^ZebdU"YhU^g1ZHm_X�]n\"]ÊX4a�bd[�[eU"VWX4��mn\RZ��cX4\^l ��Zem_X�bdYQZeaHUO�_�nSÈZHbkUfYhX�[�]`X4S@bd\"jkjd�
�sUOX4[�YnU^Z�Ú"X4ae���cX@jdjA[eX�Z�ZemnX�ZeX4S¡mnY_bdS4\^jAS@U"YQZeX@ÛQZ�giUfa�Zem_X�]�����VWX�ZHm_Us��\^Yn�;[�mnUR��m_UR��Zem_X
]_aHX4[eX@YQZ���UfaelWÐ_Z¡[�bdYfZHUTbÑZ�²
³ �nv�|st_vn{"v^qsy»Ç � t Þ r � vn{Éq � y��`}�yÂ}�qsy � |_pn{Ry¸Ç � t Þ ß7¾�yÁ{�� � Ç�{�yQ�_pfyuyQ�nv�|npn{Ry
Ç � t Þ }Q{ÃÇOt � qs¹�Ý�p^q_r»wOx§}"zfrn{Ãyf�nvÉ¼�pfyQ�nv�¼�pfy�} � pszÉyQ�_v � tO½»wnv^�§}�q_r»yQ�_v»| B D r`}^p"¹Ot_p�¼.�
¥�m_X�jÍ\"[�Z�]Ê\^a¡\^�"a¡\^]nm�U^g�Zem_X�bdYQZeaHUWbd[�S@U"Ysgi�n[eX4�ÀÔ S�UfYsgi�n[ebkY_�"Õ ²$¥�m_X�bÍ�sX�\�bdYQZeaHUs�s�nS�X��;bkYhZem_X�jÍ\"[�Z
[�X4YQZeX@YÊS�X�U"Y;]n\"�"X ��bd[cZHmn\RZ�ZHm_X�£c¢Á[em_U"�_jÍ�;ÚR\^aH��[�UfV)X4m_UR�¶�_�_aebdY_�)ZemnX�S@\^jÍS��njd\^ZebdU"YAos\^YÊ�
[��n n[�X�ÙQ�_X@YQZejd��ÚR\^aHbÍ\RZebdU"Y;��bkZem ��X@�OY_Ufjd�n[�YQ�nV# `X@a�bÍ[��sbÍ[eS@�n[e[eX4�Aos _�sZ�ZemnX�bkYQZeX4aeÚfX@Y_bdY_�WVT\RZHX@aHbd\"j
\^ `U"�sZ��fX@U"VWX@ZeaH�)X �`X�SÈZ¡[�bÍ[cbkYÊS�U"YÊ[�bÍ[�ZHX@YQZ���bÑZHm;\)�sbÍ[eS@�n[e[ebdU"YMU"gAZemnbkY_�Q[�Zemn\^Z�S4\^YhÚ�\"ae�T�s�naebdY_��Zem_X
S@\"jdS@�_jd\^ZebdU"YA²$¥�m_X�jÍ\"[�Z�Z���UT[eX@YQZeX4YnS�X�[��sUWY_U^Z�ÐnZ�ZeU"�fX�ZHm_X@a��cX@jdj§X@bkZem_X4a ��Î�ZHm_X�\"[H[��nV)]_ZebdU"Y�U^g
S�UfYn[�Z¡\^YQZ?£c¢~bÍ[�Y_U^Z�ÚR\^jdbÍ�_Ï �ãU"lR\��"oO _�sZ�bÍ[�ZHmn\RZ���mn\^Z��"U"�;\^aHX��"U"bdY_��ZeU)ZH\"jkl;\^ `U"�sZ�osU"a�\"aeX��"Uf�
�"UfbkY_�)ZHU�Z¡\^jdlh\" ÊUf�sZTÎ�]n\"a�ZHbdS@�_jd\"aejd�WZemnX�X	��X4SÈZ¡[�U^g
Zem_X��Q\RZHX�\"aeX�\"ÏQÖ
J`}�t`{Rynz^½�Ýh· � {�� � xnzfr»q � yuË_pftO½�rfxOt�}�qs¹¸yQ�_v � psz � xÊzfpfy�} � q`{»}�yÂ}Q{�p �"� q�{Ry_p"qOy¸� � t¶p
{�|_v � }R�`} � {"vfy � �utQxOqOqnv"t�{R½`{Ry_v�¼~p"q_rur`}^v � pn{Ry`}�qs¹É¼�p � �§}�qnvã���Ov �^� q_r_z"½ãÝ � q � vup"qO½
|np"t_p�¼�vfysvft�}Q{ � �np"qO¹_vQrãÝ {�x � �´pn{Ã¹_pfy_vupft_vQp$Ý;· � �_pn{�y � w_vut_v � psz � xnzQpfy_vQr�� à � Ç
yQ�_vut_vf�svft_vOv6Æ�{»{Ry_p"y_v�¼�v"qOy»· � {�� � xÊz"r»Ë_pftO½�Ý }f{�q�Æ�yut�}�¹f�sy�p"q_ruyQ�nvftsvQ� � t_vu{ � ¼�v � �
yQ�_v�� � zOz � Ç§}4qs¹¸r`}Q{ � x�{O{s} � q�}Q{�Çst � qs¹c�à � Ç~p"w � xsy¸yQ�nvu�`}�yQy�}�qs¹ 
"xnvn{Ry�} � q�� � �npfy�r � t_vQ�sv"t_vOv+¼�vOp^q�{Éws½�ÄOÄe�`}�y
y � ¹_vfyQ�nv"tn�6ÆOÆ'µ � yQ�nv�|np"|nv"tu�_pn{�y � w_v �^� ¼n| � {^vQr�}�q´p�tQ�O½^¼
}�qs¹�Ë_vft`{"vO� Ü qs½Q� � Ç�Ý
¹_v � ¼�vfyOt`} � psz�vQ�O�sv � y`{Ãpft_v�|npftQy � � 	_v"½Qq � zfrn{ÀqOx"¼nw_vft  et_vfË`}^v"Ç��_z^x�}Rr�¼�v � �np^q§} � { '
�
� v^q � v$ÝhyQ�_v¶vQ�Q�sv � y`{ � ��yf�nvu¹spfy_vupft_vOp¶{�� � Ç�{�yQ�np"y¶· � Ë_p"t�}^vn{Ãpn{�ÇnvszQzup^q_r»�npn{Ãy �
wnv¸t_v � psz � xÊzfpfy_vQr�� � � ÇO�np"yÂ}f{¶}4q �"� q�{O}Q{Ry_v"qOyn� � � Ç¶r � yQ�nvn{"v´{"v^qsy_v"q � vn{Àq � y��`}�y
y � ¹_vfyQ�nv"tn�
�?Y�];°non\Rg ZHX@a�¤�Ù ® � � Ì ZHm_bdY_l�ZHmn\RZ�bkZ���Uf�_jÍ�M `X�\)�"UOUs�MbÍ�sX4\�ZHUTbkYn�_bdS4\RZeX�bdVWV)X��sbÍ\RZeX4jk�MZemn\^ZZem_X�[�X�X�ÙQ�n\RZHbkUfYn[�\^aHX?]njkU"Z�ZeX��;bkYH��bk�f�_aHX��nosaH\^Zem_X4a�Zemn\"Y��c\"bÑZHbkY_��ZeUWZHm_X�Y_X@ÛQZ.[eX4S�ZebdU"Y; ÊX@giU"aHX
aeX@giX@aHaebdY_��ZeU ��bd���n²
��jÍ[�UÊo_VT\^lObdY_�)Zem_X � F �,\^ÛObÍ[�U"Y;Zem_bÍ[��faH\"]_mMjdU"�Q\^aHbÑZHm_VWbdS��cU"�_jÍ�MmnX@jd];�faeX�\RZHjk�TbdY([�m_UR��bdY_��Zem_X
�sb!�`X4aeX4YnS�X�[�bkYhZemnX�Zem_aHX@X�]_�nV)](S¡mn\"aH\fSÈZHX@aHbd[�ZebÍS@[4²
.sv"qsy�} � q§}�qs¹ÃyQ�nvu�`}�¹Qxstsv �"� xÊzfr�w_vu¹ �Q� r~}RrsvOp�wOxsyÁ¾Ãr � q�Æ�y´p"¹Ot_vOv�Ç§}�yf�u½ � x�p"w � xsy
yQ�_v´z � ¹Á{ � pszQv$Ý ¾Ãr � q � y~{"vOv�p"qs½¸wnv^qnvQ�`}�yÊ{6�
�?Y�]A²�® � \Rg ZHX@a.¤�Ù(®"® ��¥�m_X�[eU"jd�sZebdU"Y�U^g6¤�Ù(®f®�aeX�Ùf�nbkaHX4[�gi�_jdjAbdYsgiU"aHVT\RZebdU"Y;U"Y;ZHm_X��sbdX�S4\"[�ZebdY_�VT\"S¡m_bdY_X����.S4S�UfaH�sbdY_��ZeUWZHm_bd[�V)Us�sX4j o_Zem_X�VT\"S¡mnbkY_X�S¡mn\"aH\fSÈZHX@aHbGF4X4�T O����VT\RÛ§o �?VW\^Ûh\^YÊ�MZHm_X
X�Ûs]`U"Y_X4YfZ�bdY(¤�Ù(®f²$¥�m_X���UfaH�_bkY_�)U^g
Zem_bÍ[�[eX@YQZeX4YnS�Xfo_m_UR�cX@ÚfX@a�ofVWbd�"mQZ� ÊX�bdYn�sbÍS@\^ZebdY_�)Zemn\^Z�Zem_X4aeX
bd[�[eU"VWX?bkYsgiUfaeVT\^ZebdU"Y�ZHU� `X�mn\"�MU"YMZem_X�VT\"S¡m_bdY_X�U^ZHm_X@acZemÊ\RZcZem_X�[�X�ZemnaeX4X?]n\"aH\"VWX�ZeX4aH[4² Ì �sU)Y_U^Z
Zem_bdY_lMZemn\^Z�Zemn\^Z�bd[���mÊ\RZ�Zem_X�\"�sZemnU"a¡[�bkYQZeX4Yn�§o_ n�sZ�Zem_bÍ[�bÍ[�S�UfYsgi�n[ebkY_�Ê²
³ �§}Q{�}Q{»vfá_p � y_z"½�ÇO�np"y�yf�nv¶p^xsyQ� � tÊ{¸}�qsy_v^q_rsvQr�� ³ �nvÉ¼ � rOvsz»r � vn{Éq � y �"� q_�`}�qnvfr
y � p�{�|nv � }��`} � vfáQ| � qnv"qsy � t´�"xOq � y�} � q�ÝTwQxsy¶tspfyQ�nvft¸¹`}�Ë_vn{�zn}È¼
}�y�}�qO¹ � pn{"vn{��
ºOËsvftO½�r`}^v � pn{�y�}�qs¹�¼�p � �§}�qnv � p"q�Ë_pftO½¸wnvfyfÇnvOv"quyQ�_v¸yfÇ � vfáOyOt_v�¼�v»�fxOq � y�} � q�{1Ýhpn{
r`}f{ � x�{O{^vQr´}�q¶yQ�nv�|np"|_vftc� � v^q � v$ÝW¼ � t_v�}�q_� � tR¼�pfy�} � q�}Q{�qnvOvQrOvQr¸� � t¶vOp � �
}�qsr`}�Ë�}Rr"xnpszÃr`}Rv � pn{Ry�}�qO¹�¼�p � �§}4qnv��
]À® � � Ì ZHX@Yn�hZHUW�_bd[H\^�faeX4X?��bkZem;ZemnX�]_aeX4VWbd[eX4[�U"g
ZHm_X��sbÍ[eS@�n[e[ebdU"YhgiU"jdjkUR��bdY_�W¤�Ù(®��s² Ì ZHm_bdY_l�ZHmn\RZ
�?VT\RÛh�sX4]ÊX4Yn�_[�VWUfaeX�[�ZeaHU"Y_�fjk�TUfYMZHm_X�VT\"S¡m_bdY_X�[ebGF4X?ZHmn\^Y(�sUOX�[��ãVT\RÛ§² Ì Y��"X@YnX@a¡\^j o���VT\RÛhbd[
Zem_X�bdYQZeX4Yn[�bkÐÊS4\RZebdU"Y;]_aHX4[H[��naeX�ZemÊ\RZ�U"YnX���\^YQZ¡[cZeUT\"S¡m_bdX@ÚfX��_�_aebdY_�T[eU"jdbd�sbkÐÊS4\RZebdU"Y1o_\^Yn�hZemnbd[
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Section A.4. Referee 3

[em_U"�_jÍ�hY_U^Z.S¡mn\"Y_�"X�V#�ÊS¡m;��bkZem;ZHm_X�VT\"S¡m_bdY_X�[�b F@Xfos��m_X@aHX4\f[cZem_X�S@jd\"VW]_bkYn��giUfaHS@X"oOZHm_X�]_aHUO�_�nSÈZ
U^g
Zem_bÍ[�]_aHX4[H[e�_aeX�\^YÊ�h]njd\^Z�ZeX4Y(\^aHX"oO�"UOX4[��n]A² �?YMZHm_X�U^ZHm_X@a�mÊ\^Yn�§on��m_X@Y;U"Y_X�mn\f[�jd\"ae�fX@a�\^aHX4\#ZeU
VT\^lfX�jÍ\^aH�"X4acS4\"[�ZebdY_�nosUfY_X���\^YQZH[�ZeUTbdYnS@aeX�\"[eX.ZHm_X�Ú"Ufjk�_VWX@ZeaHbdS 
nUR�¶aH\^ZeX�U^g�V)X@ZH\"j1[�U)ZHmn\RZ 
nUR�
a¡\RZeX�U"g
VWX�Z¡\^j1[eU)Zemn\^Z�ÐnjkjAZebdV)X�[���bdjkj§Y_U"Z��"UW�_]���bkZem;Zem_X�VT\fS¡m_bkYnX�[eb F@X"²�£�UfVWV)UfY_jd�"oOZemnX�[�m_U"Z
[ejkX4X@Ú"X�bÍ[�jd\"ae�fX@a�oO��m_bkjdX�ZemnX�VW\^ÛsbkV��_V×]_bÍ[�ZHU"Y�Ú"X4jkUsS@bÑZ����sUOX�[�Y_U^Z�S¡mn\"Y_�"X�V��nS¡mA²
� v"t_v»yQ�nv»t_vQ�sv"t_vOv´}Q{ �"� qs�fx�{s}�qO¹´{ � ¼�p"qs½�r`}R�Q�svft_v"qOy �"� q � v"|sy`{+yf�npfyÁ}�yuÇ§}"zOz
y_p Þ v�p»ÇO�§}^zQv»y � vfáQ|ÊzQpn}�qÁ}�yu|st � |nv"tnz"½c�<,nzQvOp_{"v»�`}�q_r»�nv"t_vup¶pfyQy_v�¼n|sy¸y �
vfáQ|nzQpÊ}�qÁ}�y¸wst`}^vQ�_z"½�� ³ �nv~}�qsysv"q�{s}R�Ê} � pfy�} � qÉ|st_vn{O{�xst_v��np_{Ãq � yQ�§}�qs¹�y � r � Ç§}�yQ�
yQ�nv�|CB D r`}^pf¹Qt_p�¼.� ³ �nv»|CB D r � vn{Éq � yu�npfË_vÉ¼nx � ��y � r � Ç�}�yQ��yQ�nv
{ � z_}Rr`}R�`} � pfy�} � qÃ|st �\� vn{O{��7¾�yÁ}Q{�rsvn{s}�¹QqnvQrÃq � y¶y � �np"Ë_v+¼nx � �uÇ§}�yQ��yQ�nv
{ � z_}Rr`}R�`} � pfy�} � q�� ³ �nv�}�qsysv"q�{s}R�Ê} � pfy�} � qÃ|Ot_vn{O{�xOt_v¶}Q{À¼nx � ��zQp"tO¹_vft¸yQ�_p"q ��� ��� � ¾
¹�}�Ësv»xQ|�ßOß7¾�yuÇ � xnzfr¸y_p Þ vup¶z � qs¹�r`}Q{ � x�{O{s} � q»y � y_vOp � �u½ � x¶yQ�nv¸�fxOqsrsp�¼�v"qOy_psz_{� �uyQ�nv�|CB;D r`}^pf¹Otsp�¼~p"q_r¸yQ�nv¸r`}Rv � p_{Ry�}�qs¹Ã|st �\� v_{O{6� 
 � x �^� q_�fx�{^v�{ � ¼�p"qs½
yQ�§}4qs¹`{ÉyQ�np"yÂ}�y¿}�¼_| � {O{s}4wÊzQv�y � xOqOt_pfË_vsz¶}�y´pOzOzu� � tu½ � xÂ}�q�p~{�� � tOy¸|npft_p"¹Ot_p"|O�c�
,nzQvQpn{"v�t_vOpfr�·"�np"|sy_v"t�â � t´vfË_v^q�w_vfyOy_vft¸tsvOpQr¸yQ�nv�ÇO� � zQvÃw �O�fÞ �
��jÍ[eUnoOgiU"jdjdUR��bkY_�T¤�Ù(® �noOZem_X�\"�sZem_UfaH[�[em_U"�njd�hbkYÊ�sbdS4\RZHX���mn\RZ�ZHm_X@��VWX�\^Y� O�ÉÎ�VWbÍ�_�sjdX�aH\"Y_�"X�Ï#U"g
ZemnX � F�YO�_V� ÊX4aH[4² Ì Z�bd[�Y_U^Z.S@jkX�\^acgiaeUfV ��bk� �)m_UR�´S�jdUf[eX�U"Y_X�Y_X4X4�_[cZHUT�"X�Z�ZHU � F�� � giU"a�ZemnXZemnaeX4X�S@�_aHÚ"X4[cZHUTS�U"YOÚfX@aH�"X?\"�f\"bkYA²
³ �_v�¼`pfyQ�nv�¼`pfy�} � pOzÃv 
fx_pfy�} � q`{Épft_v¸¹�}�Ësv"qÁ}�q¶yQ�nv�|np"|nv"tc� ³ �nv"½´p"t_v»Ë_vftO½~{s}�¼_|ÊzQv
yQ�np"y�½ � x � p"q�x�{"v��np"q_r � pOz � xÊzQp"y � t�y � �`}4q_r»� � Ç�¼nx � � � z � {"v»½ � xuqnvOvfruy � ¹ � y �
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Chapter A. What The Establishment’s Scientists Say
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Section A.4. Referee 3
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Chapter B. My Relationship with Die Casting Establishment

� $@�"/��1�_+d+-�"��+J��� �t	������#���"���
� ZeX4Ú"X�	?�sÚR\^a¡�s� 	��?¢�£ �#o
¯�
 � ®�Ó X�[�Z
�.bk�f�"bdYn[ ��Uf\f�§o � �_bkZeX�°f° ���Uf[eX@VWUfYfZ�o Ì�� � � � ®4°�� 
�
��_® ­f\"YO�n\^aH� � �_o§®�¯"¯f°
� �_  ¦ X�SÈZ�� �?�_X4[�ZebdU"YÊ\^ _jdX?X@Zem_bÍS@[
¢.X�\^a�©(a�²�	.�_Ú�\"aH�_���
Ì \"V×��aHbÑZHbkY_�WZHUWX�Ûs]_aHX4[H[�V��hS@U"YnS@X@aHYn[�\^ `U"�sZ�]`Uf[H[�bd _jdX�bkVW]_aHU"]_aHbdX�ZebdX4[�bdY;Zem_X���\��WZemÊ\RZ
	��?¢�£ �Á\���\^a¡�_[caHX4[eX4\^a¡S¡m��faH\"YfZ¡[@² �.[.\�	 �.¢�£ �~VWX@V� ÊX4a4o Ì  ÊX4jkbdX@ÚfX�Zemn\^Z�Zem_X�[�X�]`Uf[H[�bd _jdX
bkVW]_aHU"]naebdX�ZHbkX�[�S�U"�njd�haeX�[��njÑZ�bdY�VW\"lObkY_��ZemnX��sbkX�S4\"[�ZebdY_�WbkYÊ�s�n[�ZeaH��jkX�[e[.S�U"VW]`X�ZHbÑZHbkÚfX?ZHmn\^Y;ZHm_X
]_jÍ\"[�ZebÍS@[�\^YÊ�hU"Zem_X4a�aeX4jd\^ZeX��MbdYn�s�n[�ZeaHbdX4[4² Ì g��fU"�M��\^YQZ�ZeUTX4Y_mn\"YnS�X�ZemnX�S�U"VW]`X�ZHbÑZHbkÚfX@Y_X�[e[�U"g
ZHm_X
�sbdX�S@\"[�ZebdY_�WbdYn�s�n[�ZeaH�"o_�fU"�hU"�_�fmfZ�ZHU�[��_]n]ÊUfa�Z��sbdX�S@\f[�ZHbkY_�WbdYn�s�n[�ZeaH��X@Zem_bÍS@[�\"Yn�;\^Yn[e��X4acZem_X
ÙQ�_X4[�ZebdU"Yn[cZHmn\RZ.\"aeX�a¡\^bÍ[�X���m_X4aeX4bkY1²
© \^YO��U"g
ZHm_X�aHX4[eX4\^a¡S¡mM\���\^a¡�_[caH\"bd[eX�[�X4aebdU"�n[�ÙQ�_X�[�ZHbkUfYn[�\^Yn��S@U"YnS@X@aHYn[�\^ `U"�sZ�ZHm_X�X�ZHm_bdS4[�U^g�Zem_X
]_aHUOS@X4[H[�\^Yn�;S@\f[�Z�ÚfX@aH�M[�X4aebdU"�Ê[c[emn\f�sUR��[cU"YhZem_X�bdYQZeX@�faebkZ��TZHm_Uf[eX�bkYOÚ"UfjkÚfX4�MbkY;ZemnX�]_aeUsS@X4[H[@² Ì Y
Zem_X�giUfjkjdUR��bdY_��]Ê\^a¡\^�"a¡\^]nmn[ Ì ��bkjdjA[e]ÊX4jkj§Uf�sZ�[�UfV)X�U"g1ZemnX�Zem_bdY_�f[ Ì mn\�Ú"X?giU"�nYn�§² Ì [e�_�f�"X4[�ZcZeUW�"Uf�
\^Yn��\"jkj�ZHm_Uf[eX�S�U"YÊS�X@aHY_X��h\" ÊUf�sZ�Zem_X��sbdX�S@\f[�ZHbkYn�)bdYn�s�Ê[�ZHae�MZemn\^Z��fU"�`¬�Zem_X4�M[em_U"�_jÍ�hm_X@jd];ZeU
S�jÍ\^aHbÑgi��Zem_X�[�X�ÙQ�_X�[�ZHbkUfYn[@o_\"Yn�hX@jdbkVWbdYn\RZHX�U^ZemnX@a�]_aHU" _jdX@VT[�bkg
ZHm_X@�hX�ÛsbÍ[�Z�bdY;UfaH�_X@acZeUTbdYnS�aHX4\f[�X?ZemnX
�sbdX�S@\"[�ZebdY_�WbdYn�s�n[�ZeaH��Ò [�]_aHU^ÐnZH[�\^YÊ�;S@U"VW]`X�ZebkZebdÚ"X4Y_X4[H[���bkZem�U^ZHm_X@a�bdYn�s�n[�ZeaHbdX4[4² Ì \^jÍ[eU)�cU"YÊ�sX@a
��mO� 	��?¢�£ �~�_X@VWU"Yn[�Zea¡\RZHX4[�Y_UT�sX�[�bdaHX?ZHUT]n\^aeZebÍS�bd]n\^ZeX�bkYhZemnX�bkVW]`U"aeZH\^YQZ.\fS¡m_bkX4Ú"X4V)X4YQZH[ Ì mÊ\�Ú"X
VT\"�sXf²
�?Y � X@]sZHX@V� ÊX4a�� �_o§®�¯"¯��_o Ì bdYsgiUfaeVWX4�@	��?¢�£ �~Zemn\^Z ��\^aH ÊX4a4Ò [cV)Us�sX4jAU"YhZemnX�S�aHbÑZHbdS4\^jA[ejkUR�
]_jd�_Y_�"X4a�Ú"X4jkUsS�bkZ���bÍ[��_YsgiUf�_Yn�sX��§on\"Yn�§oOZemnX@aHX�giU"aHX�[�UÊosbd[�\"jkjAZem_X�U"Zem_X4a�aeX�[�X�\^a¡S¡m� n\"[eX4�hU"Y
��\^aH ÊX4a4Ò [�VWUs�sX@j�¨ �sU"YnX� O�;¢.a�²$Ø�aHX@ÚObÍS¡lTgiaHU"V �?m_bdU � ZH\^ZeX�	.Y_bkÚfX@a¡[�bkZ��_±È²$¥
U)V����"aHX4\^Z�[��_aH]_aHbd[eX
Ì jdX4\"aeYnX4�MgiaeUfV Zem_X�©«\^a¡S¡m`¬)�.]_aebdj6®4¯f¯�
�bd[H[��nX�U"g6¢?bdX�£c\"[�ZebdY_�T¤ãY_�fbkY_X4X@acZemÊ\RZ�	��?¢�£ �Ámn\"[
U"YnS@X�\"�f\"bkYM\���\^a¡�sX��T¢.a�²$Ø�aHX@ÚObÍS¡lW��bÑZHm;\#�"a¡\^YQZ�ZHU)S@U"YQZebdYO�_X?mnbd[caHX4[eX4\^a¡S¡mTbdY�Zemnbd[�\"aeX�\_² ��jÍ[�UÊoO\
�"X�\^a�\Rg ZHX@a��fU"��[�Z¡\RZeX���ZHmn\RZ.\)aHX@]`U"aeZ�U"YhZem_X�aHX4[e�_jkZH[cgiaHU"VÅØcaHX@ÚObÍS¡l`Ò [�S�Uf�_jd�h `X�U" sZ¡\^bdY_X4�MgiaeUfV
	��?¢�£ �#onY_UTUfY_X�Zemn\^Z Ì lOY_UR��U"g�mÊ\"[� `X@X@Y(\" _jkX�ZHU�ÐÊYn�;U"a�U" _ZH\^bdYhZem_bÍ[�aHX@]`U"aeZ4² Ì \"Yn�;VT\^YO�
U^ZHm_X@a¡[�mn\�Ú"X?ZeaHbdX4�hZeUW�"X@Z�Zem_bÍ[�aHX@]`U"aeZ4oO _�sZ?bkY;ÚR\^bdYA² Ì Z�jkX�\�Ú"X�[�VWX��cU"Yn�_X@aHbkY_�)��m_X@Zem_X4a�[�UfV)X4U"Y_X
�sUOX4[�YnU^Z��c\"YQZ�U"Zem_X4aH[cZHUWlQYnUR�¶\^ `U"�_Z�Zem_bÍ[�aHX4[eX4\^a¡S¡mA² Ì ��bdjkj1]n\����A� � ZHU)Zem_X�Ðna¡[�Z�]ÊX4aH[eU"Y;��m_U��bkjdj§gi�_aHY_bÍ[�m�VWX���bkZem;Zem_bÍ[�aHX@]`U"aeZ4² Ì \"jd[eUWjkX�\^aHY_X4� ¨ibdYH	��?¢�£ �#Ò [?¢.X�S�X@V� ÊX4a����_o§®4¯"¯�

]_�_ _jdbÍS@\RZHbkUfYÊ±�ZemÊ\RZ�U"YÊS�X�VWU"aHX 	 �.¢�£ �Á\���\^a¡�sX4�h¢.a�²$Ø�aHX@ÚObÍS¡l���bkZem(\^Y_U"Zem_X4a��"a¡\^YQZ�ZeUT�sU
aeX�[�X�\^a¡S¡mMUfYMZHm_bd[.[e\"V)X�ZHU"]_bÍS�giU"a�\"Y_U^ZHm_X@a� _�n�_�"X�Z��fX4\"a�¨�®4¯f¯"°f±�²���aHX�¢?a�²ãØ�aHX@ÚObÍS¡l�Ò [caHX4[e�_jÑZ¡[
aeX�\^jdjk��Zemn\^Z�bkVW]_aHX4[H[�bdÚ"X�Ö��.\f[�m_X�S¡mn\^Yn�"X4�Mm_bÍ[�VWUO�_X@j Ö�Ó¸mn\RZ�bÍ[cZemnX�S��_aHaeX4YQZ�VWUs�sX4jÍÖ�Ó¸mO�
mn\�Ú"X��cX�Y_U^Z�m_X�\^a¡�M\" ÊUf�sZ�bÑZÈÖ
Ì \"jd[eU)jkX�\^aHY_X4�hbkY;ZHm_X�[e\"VWX�bÍ[H[��_X�U"g6¢?bkX�£c\f[�ZHbkYn�W¤�Y_�"bdY_X4X@acZemn\^Z.¢.a�²ãØcaeX4ÚObdS¡l�\"Yn�;m_bd[
S�UfjkjdX4\"�"�_X�[�mÊ\�Ú"X� ÊX4X@Y(\���\^a¡�sX4��\"Y_U^ZHm_X@a��faH\"YQZcUfYhZHU"];U^g�Zem_X�U"Zem_X4aH[cZHUT�sUWaeX�[�X�\^a¡S¡mMU"YhZemnX
ZeUf]_bdS�X4YQZebkZejdX4��Îe¢?X@ÚfX@jdU"]_VWX@YQZ�\^YÊ�h¤�Ú�\"jk�Ê\RZebdU"Y;U^g
Zem_X � X@Yn[eU"a � �s[�ZeX4V;² Ï Ì YhZHm_X
� X@]_ZeX@V� ÊX4aÈ¬ ��SÈZHU" `X@a�®4¯f¯�
�bd[H[��nX"o_�cX�jkX�\^aHY_X4�MZemn\^Z.©(a�²���\"ae���ãaHbk O�Oj osS¡mn\"bkaHVT\^Y;U^g
Zem_X
	��?¢�£ � ��aeUsS�X�[e[c¥
X4S¡m_Y_UfjkUf�"�T¥�\"[el ��aeUf�_]AoObd[c]n\"a�Z�U"gAZem_X�aHX4[eX4\"aHS¡mTZHX4\"V;²$¥�m_bÍ[�©(a�² �ãaHbk O�OjÊbÍ[
Zem_X�S¡mÊ\^bdaeVT\^YhU^g
Zem_X�ÚfX@aH��S�U"VWVWbkZ�ZeX4X���m_bdS¡mhgi�_Yn�_X4�hZem_X�aHX4[eX4\"aHS¡m1² �.g6S�U"�naH[eX"o Ì \"VC[e�_aeXfoOZem_bÍ[
S�Uf�_jd�hY_U"Z� ÊXf² Ì ¦ �n[�Z���Uf�_jÍ�MjdbklfX.ZHUWm_X4\"a��"U"�nacX@Ûs]_jd\"Yn\RZHbkUfYA² Ì [�bÑZ�jdX@�fbÑZHbkVT\RZHX�¬RX�ZemnbdS4\^j�ZeUWmn\�ÚfX�\
VT\^Y�U"YhZem_X�S@U"VWVWbÑZeZeX4X�\��c\"aH�sbdY_�#Zem_X�S¡mn\"bkaHVT\^Y�\)�"a¡\^YQZ¡Ö
Ó UfaelObdY_�WU"YhZem_X�[H\^VWX�aHX4[eX4\^a¡S¡mM]naeU ¦ X4SÈZ���bkZem;Zemnbd[�© a4² ��aebd O�Qj���\"[�¢?a4²ÊØ�aHX@ÚObÍS¡lT��m_UT\^jÍ[�U

4<QXU�MT587 ZX2�9x�� v�� �T��� vtW<MW�`5ib �*=�5Es-��367E5 �����A�0���<���0�q���6�" j�G #¡����P¢Y��£¥¤�¦F���Y¢¦��T§��`¨B�!�\�q���#�.�!¦6�:�G©N¤6ª �<«!£ ���K£ ¢: `© ¬ � N



aHX4S�X4bkÚfX4�h\W�"a¡\^YQZcVWX4YfZHbkUfY_X4��\" ÊURÚfX"² Ì [cZem_X4aeX�\WS�UfY_Y_X�SÈZebdU"Y; `X�Z��cX@X@Y;ZHm_X�gª\"S�ZcZHmn\RZ ��\"ae�
�ãaHbd Q�Oj§S�UOUf]ÊX4aH\^ZeX4�h��bkZem(¢.a�²nØ�²_ØcaeX4ÚObdS¡l�UfYMZHm_X�[eX@Yn[eU"a�]_aHU ¦ X�SÈZ�\^Yn�h�"Uf�;�_X4S�bÍ�sbdY_�WZeUWaHX@Y_X4�
¢?a4²nØcaHX@ÚObÍS¡l`Ò [c�"a¡\^YQZ�U"YhZem_X�S@aebkZebÍS@\"jA[�jdUR��]_jd�_Y_�fX@a�ÚfX@jdUOS@bÑZ��M]_aeU ¦ X4S�Z¡Ö Ì ��Uf�_jd�hjdbklfX?ZHUWjkX�\^aHY
��mn\^Z�Zem_X�aHX4\f[�UfY_bkYn��giU"a�S@U"YQZebdYO�_bdY_�)ZeUWgi�_Yn��¢?a4²ÊØ�aHX@ÚObÍS¡l�\Rg ZHX@a��"Uf�hmÊ\"�hjkX�\^aHY_X4�MZemn\^Z�m_bÍ[
aHX4[eX4\^a¡S¡m���\"[�]_aHU" njkX4VW\^ZebÍS^²
�.�n�sbÑZHbkUfYn\^jdjd�"o Ì jkX�\^aHY_X4�MZemn\^Z.©(a�² � ZeX4Ú"X 	.�sÚR\"aH�s�M�c\f[��"bdÚ"X@Y�\)jd\"ae�fX�\"VWU"�_YQZ�U^g6VWU"Y_X4�TZeU
[�Ze�n�s�;�sbÍ[�Z¡\^YnS@X�S@U"VWV#�nY_bdS4\RZHbkUfYn[@² Ì \^VC[e�_aHX�Zemn\^Z.©(a4² 	?�sÚR\^a¡�s�hS4\^Y;X@Y_mn\"YnS�X�	 �.¢�£ ��Ò [
\^ nbkjdbÑZ��TbdYh�_bd[�ZH\"YnS�X�jkX�\^aHY_bdY_��\"Yn��ZHmn\RZcZemnbd[�bÍ[c��mQ�TmnX?��\"[c\��c\"aH�_X4�WZHm_bd[c�faH\"YfZ�² Ì \^V×\^jÍ[eU)[e�_aHX
ZemÊ\RZ.©(a�²�	.�sÚR\"aH�s�Mmn\"[�\"jkj�ZHm_X�S�aHX4�_X@YQZebÍ\^jÍ[cY_X@X��sX4�hgiU"a�[e�nS¡m;aeX�[�X�\^a¡S¡mA²��?Y_X�S@\^Y�UfY_jk�M��UfYn�sX@a
��mO��m_bÍ[�]_aHX4[eX@YQZH\^ZebdU"Yh�c\f[�Y_U^Z.\f�_�sX4�MZeU)ZHm_X
	��?¢�£ �~]naeUsS�X4X4�sbdY_�Q[@² �?Y_X�VT\��M\^jÍ[eU)�cU"YÊ�sX@a
��mO�TZemnX@aHX�bd[�\)Y_X4X4�hZeU��sUT[e�nS¡m;aeX�[�X�\^a¡S¡mM��m_X4Y;[eUWV#�nS¡m�aHX4[eX4\^a¡S¡m�mn\f[�\^jdaeX�\"�s�T `X@X4Y(�sU"Y_X�bdY
Zemnbd[�\"aeX�\# O�TZHm_X��cU"aHjd�§Ò [cgiU"aHX@VWUQ[�Z�X4�s�ÊS@\RZHbkUfYn\^j§X@Ûs]ÊX4a�Z¡[@²ã© \��O `X�bÑZ�bÍ[� ÊX�S@\"�n[�X��_bd[�ZH\"YnS�X
S�UfVWV#�_Y_bÍS@\^ZebdU"Y;��Ufaels[��sb!�`X4aeX4YQZejd�TgiU"aI	 �.¢�£ ��² Ì [�Zem_X4aeX�\WS�UfY_Y_X4S�ZebdU"Y; ÊX@Z���X4X@Y(©(a�² � ZeX4Ú"X
	.�_Ú�\"aH�_�� ÊX4bkYn��\��c\"aH�sX��TZHm_bd[��"a¡\^YQZ�\"Yn�hm_bd[�m_U"jÍ�sbdY_�T\�]`Uf[ebkZebdU"Y(\"[ 	 �.¢�£ ��Ò [�aeX�[�X�\^a¡S¡m
�sbdaeX�SÈZHU"aÈÖ Ì �cU"�_jÍ�hjkbdl"X�ZeUWjdX4\"aeYhZem_X�aHX4\f[�UfYn[c�"Uf�hÚfU"�nS¡mn[H\RgiX?Zemnbd[�VWUfY_X@�TZHUT©(a4² 	.�sÚR\^a¡�s� � Ì
\^jÍ[eU)�cU"�njd�hjkbdl"X�ZHU)lOY_UR�¶bÑg$©(a�²�	.�sÚR\"aH�s��Ò [��s�sZHbkX�[�\"[��sbdaHX4SÈZHU"a�U^g6X4�_�nS@\^ZebdU"Y;bkYnS@jk�Ê�sX
lOY_UR��jdX4�s�fX�\"Yn�;aeX�[�X�\^a¡S¡m�bkY;ZHm_bd[.\^aHX4\_² Ì g$[�UÊos��mQ�hbd[cZHm_X@aHX�\)Y_X@X���ZHUT]n\��M©(a�² 	.�sÚR\"aH�s�
\"�n�sbÑZHbkUfYn\^j§VWUfY_bkX�[cZeU��sU)ZHm_X���UfaelWZHmn\RZ�mnX��c\f[�mnbkaHX4�hgiU"a�bdY;Zem_X�ÐÊaH[�Z�]_jd\fS�X�Ö
Ó X.�cX@aHX�bkY_giU"aHV)X��T O�T©(a4²fÓ \"jklObdY_�^ZHU"Y�UfYWZem_X� `X@mn\"jÑgAU"g 	��.¢�£ �¶bkYTZHm_X 	.URÚf�O¢?X4S�®�¯"¯A��bÍ[H[��_X
ZemÊ\RZ�\^aHU"�_YÊ�M© \"aHS¡mhU"a ��]_aHbdj$®4¯"¯�
OoO�cX?�cU"�_jÍ�hmn\�Ú"X?Zem_X�[eU^g Z���\^aHX.UfYMZHm_X�S�aHbÑZHbdS4\^jA[ejkUR�u]njk�_Yn�"X@a
Ú"X4jkUsS@bÑZ��f² Ì [cZHm_X@aHX�\WS�UfY_Y_X4S�ZebdU"Y; ÊX@Z���X4X@Y;Zemnbd[�[eU^g Z���\^aHX"Ò [c\^]_]n\"aeX4YQZ��_X@jÍ\��"X4�h\^]_]`X4\"aH\"YnS�X�\^YÊ�
ZemnX�gª\"SÈZ�ZHmn\RZ�ZHm_X�aHX4[eX4\^a¡S¡m�bdY �?m_bkUWmn\f[�]_aHUO�_�nS�X���ZHU^ZH\"jkjd��bdYnS�UfaeaHX4S�Z�\^Yn�hU��Ê�Q n\f[�X�aHX4[e�_jkZH[¡Ö Ì
\^VÅ[��_aHX�Zemn\^Z�Zem_X4aeX�\"aeX�aHX4\"[eU"YÊ[�]naeX4Ú"X@YQZHbkY_� 	��?¢�£ �~giaeUfVCS�UfV)]njkX@ZebdY_��\^Yn�h]_�_ njkbÍ[�mnbkY_�WZHm_bÍ[
[eU^g Z���\^aHX � Ì ��Uf�_jÍ� ¦ �n[�Z�jkbdl"X?ZeU)lOY_UR�¸��mn\RZcZemnX@�M\"aeXf² Ì \"V×\^jÍ[�U)[��naeX?Zemn\^Z�ZHm_X��_\RZHX.ZHm_bÍ[�\^aeZebÍS�jdXS@\"VWX�Uf�sZ#¨�	.URÚn¬R¢?X4S)®4¯f¯A�f±���\"[cU"Y_jd�hS@U"bdYnS�bÍ�sX4YfZ¡\^jdjk�TbdVWVWX4�sbÍ\RZHX@jd�h\Rg ZHX@a Ì [�X4YQZ��fU"�;V#�h]n\^]`X@a
\^YÊ�M]_aHU"]`Uf[H\^j§UfYMZHm_X�[em_U^Z�[ejkX4X@Ú"XT¨ � X@]sZHX@V� ÊX4a�®4¯f¯A�f±�²
Ó¸mÊ\RZ.�sUW�"Uf�MZHm_bdY_l_Ö
� bdl"X4��bd[eX"o Ì jkX�\^aHY_X4�MZemn\^Z�©(a4²6ÓÀ\^jdlObkY_�"ZeUfYAosU"Y_X�U"g1ZemnX��fURÚ"X4aeY_UfaH[�U^g 	��.¢�£ ��oÊ\^jÍ[�U)aeX�S�X4bkÚfX4�M\
�"a¡\^YQZ�² Ì [cZHm_X@aHX�\WS�U"YnY_X4S�ZebdU"Y; ÊX@Z���X4X@YhZem_bÍ[��"a¡\^YQZ� ÊX4bkYn��\��c\"aH�sX��WZeU�© a4²sÓÀ\^jdlObkY_�"ZeUfY;\"Yn�Mmnbd[
]`Uf[ebÑZHbkUfYÊÖ�Ó¸mn\^Z.\^ `U"�sZ�ZemnX�S�U"YnY_X4S�ZebdU"Y; ÊX@Z���X4X@Y�m_bÍ[�aeX�S�X4bkÚObdY_�#ZHm_X��"a¡\^YQZ�\^Yn�;m_bÍ[cgiU"aHVWX@a
]`Uf[ebÑZHbkUfY;\f[cZem_X��sbdaHX4SÈZHU"a�U"g 	��?¢�£ �ÁaeX�[�X�\^a¡S¡mÊÖ Ì \"VC[��naeX�ZemÊ\RZ��"a¡\^YQZ��c\f[�\��c\"aH�_X4�� Ê\"[eX4�hU"Y
VWX@aHbÑZ�UfY_jd�"² ��UR�cX@ÚfX@a�o Ì mn\�ÚfX�[eX@aHbkUf�n[�S�UfYnS�X4aeYn[�\" ÊUf�sZ�m_bÍ[�aeX�[�X�\^a¡S¡mA² Ì \^V�[��naeX?Zemn\^Z�Zem_X�[�X
S�UfYnS�X4aeYÊ[c\"aeX��_Y_giU"�_Yn�_X4�§o_ n�sZ Ì �cU"�njd�hjkbdl"X�ZHUTlQYnUR����mn\^Z�© a4²$ÓÀ\^jdlObkY_�"ZeUfYAÒ [�S@aeX��sX@YQZHbd\"jd[�\^aHX
bdYhZHm_bÍ[�\^aHX4\�U^g�aeX�[�X�\^a¡S¡mA²
¥�m_X�ZHm_aeX4X�V)UQ[�Z�bdVW]ÊUfa�Z¡\^YQZ.\^aHX4\f[�bdY��sbkX�S4\"[�ZebdY_�T\^aHX�Zem_X�S@aebkZebÍS@\"jA[�jdUR�u]_jd�_Y_�fX@a�Ú"X4jkUsS@bÑZ��foOZem_X
]��g^u�sbÍ\^�"a¡\^V�os\^YÊ��ZHm_X�ae�nY_Y_X@a�[e�s[�ZHX@VC�_X4[ebk�fYA²ã¥�m_X�aHX4[eX4\^a¡S¡mM[e]ÊUfYn[eU"aHX4�� O�@	��.¢�£ ��U"Y;ZHm_X
S�aHbkZebÍS@\^jA[ejdUR��]_jd�_Y_�fX@a�Ú"X4jkUsS@bÑZ��TbÍ[�\^ Ê[�Ufjk�sZHX@jd���_YsgiUf�_Yn�sX��; ÊX�S@\^�Ê[�X�bkZ�ÚQbdU"jÍ\RZHX4[cZHm_X� n\"[ebÍS?]nmQ�s[ebdS4[
jÍ\���[@²$¥�m_X�bdVW]_jkX4VWX@YQZH\^ZebdU"Y;U^g�Zem_X�]�� ^ �sbÍ\^�"a¡\^V bÍ[�\"jd[eU)\" n[eU"jd�sZeX4jk���nYn[�Uf�_Yn�; `X4S@\"�n[eX�\"�f\"bkYAo
bkZ�ÚQbdU"jÍ\RZHX4[�ZemnX� n\"[ebdS�]_mO�s[ebdS4[�jd\���[4² �?Y_X�U^g1ZHm_X�\^ Ê[��_a¡�sbkZebdX4[�U"g1ZemnX�]_aeX4ÚObkUf�n[cV)Us�sX4jAbÍ[cZem_X�bÍ�sX4\
ZemÊ\RZ�]_jd�_Y_�fX@a��sbÍ\^VWX�ZHX@a�mn\f[cZeU��sX�S�aHX4\f[�X�bkY�UfaH�sX4acZeUWbkYÊS�aHX4\"[eX�Zem_X��Q\RZHX�ÚfX@jdUsS�bkZ��"²$¥�m_bÍ[
S�UfYnS�jd�n[ebkUfY ¨ªU^g�Zem_X�]naeX4ÚQbdU"�Ê[�VWUs�sX4jÍ±cÚObdU"jÍ\RZeX�[�[�X4Ú"X4aH\"jÊ]_mO�s[ebdS4[�jd\���[4²��.[�\W�sbdaeX�SÈZ.S@U"Yn[eX4ÙQ�_X4YnS�Xfo
ZemnX��sX4[ebk�fYhU"g
ZHm_X�aH�_Y_Y_X4a�[��s[�ZeX@V ¨ª\"[�]n�_ _jdbd[em_X4�;bdYH	��.¢�£ �~jdbÑZHX@a¡\RZH�_aeX�±�bd[4on\RZ� `X4[�Z4o
X�ÛOZHaeX4V)X4jk�M�c\f[�ZHX�gi�_j ²
�.[��"U"��\^jÍ[eU�lOY_UR��o 	 �.¢�£ ��oC	 � �cosZemnX�¢.X4]n\^aeZeVWX@YQZ�U"g�¤ãYnX@aH�"�"os\"Yn�;U^ZemnX@a¡[�[�]`U"Yn[eU"aHbdY_�
aHX4[eX4\^a¡S¡m�bdY;Zem_X�[�X�\"aeX�\"[cX�Û_S�X4X4�MZem_X�ZHX@Yn[�U^g
VWbdjkjdbdU"Yn[4on\^YÊ�M�fX�Z�]_aHUs�s�nS�X�X4aeaHU"Y_X4U"�n[�aHX4[e�_jÑZ¡[@² Ì
\^V×Zem_X�UfY_X���m_UT�sbÍ[eS@URÚ"X@aHX4�TZem_X�S@U"aHaeX�SÈZ�]_aHUOS@X4�s�naeX�bkY� `U^ZHm�\"aeX�\"[4² Ì Z�mÊ\"[� `X@X@Y�V��

�-ç s �����A�&���A���f�:�T�6�� j�G #¡����P¢Y��£¥¤�¦F���Y¢¦��T§��j¨B�6�d�q���#�.�!¦6�:�G©g¤6ª �<«!£ ���K£ ¢.�A© 4�QXU<MF587 ZX2�9x�� v�� ���T� vtW<M��`5ib_�*=�5Es-��367E5



Chapter B. My Relationship with Die Casting Establishment

S�UfYfZHbkYO�_Uf�n[�\RZeZeX4V)]_Z�ZeUTVT\^lfX 	 �.¢�£ �~]n\^aeZ�U^g�Zem_X�[�X�\fS¡m_bdX@Ú"X4VWX@YQZH[4²��ãX@Z4o_�fU"��[�ZHbkjdjAmn\�ÚfX?YnU^Z
aeX�[�]`U"YÊ�sX4�MZeUWV#�MaeX4]ÊX�\RZeX��MaHX4ÙQ�_X�[�Z¡[cgiU"a�\)�"a¡\^YQZ�² Ì [cZHm_X@aHX�\�aHX4\f[�UfY�ZHmn\RZ�bkZ�mn\"[�Z¡\^l"X4Yh�fU"� ®����"X�\^a¡[�ZHUT�"bdÚ"X�VWX�\�YnX@�f\^ZebdÚ"X�\^YÊ[��cX@aÈÖ Ì [�Zem_X4aeX�\WS�UfY_Y_X�SÈZebdU"Y; `X�Z��cX@X@Y(\"YQ�MU^g1ZHm_X�\^ `URÚ"X
bkY_giU"aHVW\^ZebdU"Y�\^Yn�;m_UR�¶jkUfY_�WbÑZ�mÊ\"[cZH\"l"X4Yh�fU"�ÊÖ
�ãjdX4\f[�X�[�X4X?ZHm_X�bkVW]_aHX4[H[�bdÚ"X�]n\"a�ZHbd\"j �OjkbÍ[�ZcU^gAZHm_X�Zem_bdY_�Q[�ZHmn\RZ Ì mn\�Ú"X�\"S¡m_bdX@ÚfX4�§² Ì \"V Zem_X�U"YnX?��m_U
giU"�_YÊ����\"ae `X@a�Ò [�V)Us�sX4j§ZeUW `X�ZeU"ZH\^jdjd�M\^Yn��\" n[�Ufjk�_ZeX@jd�T��aHU"Y_�Ê² Ì \^VÅ\^jÍ[�U)ZemnX�U"Y_X�aHX4[e]ÊUfYn[�bd _jdX
giU"a�ÐnYÊ�sbkYn�WZem_X�]�� ^ �sbÍ\^�faH\"V bkVW]_jdX@VWX@YQZ¡\RZebdU"YhZeUT `X���aHU"Y_�Ê² Ì \^VCZem_X�UfY_X���m_UWbd[
aeX�[�]`U"YÊ[�bd _jdX?giUfa�ÐnYn�sbdY_�WZHm_X�S�UfaeaHX4S�Zc]�� ^ �sbÍ\^�faH\"V bkVW]_jdX@VWX@YQZ¡\RZebdU"Y1² Ì \^VCZem_X�UfY_X���m_U
�sX@ÚfX@jdU"]`X4�MZem_X�S@aebkZebÍS@\"jA\^aHX4\WS�UfYnS�X4]sZ4² Ì \^V ZHm_X�U"YnX���mnU��sX@ÚfX@jdU"]`X4�MZem_X�X�S�U"YnU"VWbdS4\^j�aH�_Y_Y_X4a
�sX4[ebd�"Y�S�U"YÊS�X@]_Z4² Ì Y�V#���fX4\"aH[cU^g6aHX4[eX4\^a¡S¡m�bdY;Zem_X�\"aeX�\#U"g6�sbdX�S@\f[�ZHbkY_� Ì mn\�Ú"X�Y_U"Z.S�U"VWX�\"S@aeUQ[e[
\^YO��aHX4[eX4\"aHS¡mMZemn\^Z��c\f[c[e]`U"Yn[eU"aHX4�M Q�@	��?¢�£ �~��mnbdS¡m;�c\f[�S�UfaeaHX4S�Z�\"Yn�Ê¬�Ufa���m_bdS¡m;]_aHUs�s�nS�X��
�n[eX�gi�_j§aHX4[e�_jkZH[�� � Ì [cZemnX@aHX�\"YQ��S@U"aHaeX4jd\^ZebdU"YT `X�Z��cX@X4YMZHm_X�gª\"SÈZcZemÊ\RZ�\^jdj`Zem_X�bdV)]`U"aeZH\"YQZ��_bd[HS�URÚfX@aHbkX�[
¨ ZHmn\RZ Ì \^V�\��c\"aeX?U^gH±cmn\�ÚfX� ÊX4X@Y(�sbÍ[eS@URÚ"X@aHX4��Y_U^Z�bdYO�Q n�sZ�U"�sZ¡[�bÍ�sX�U^g�	��?¢�£ ��Ö Ì �cU"�_jÍ�Mjdbdl"X�ZeU
m_X4\"a�\^ `U"�sZ.\"YO�fZHm_bdY_�WbkY;V#�;\^aHX4\�U^g
X@Ûs]ÊX4a�ZHbd[eX�[��n]_]ÊUfa�ZHX4�h O� 	��?¢�£ �~��mnbdS¡m�bÍ[��n[�X@gi�_j1\"Yn�
S�UfaeaHX4S�Z¡Ö Ì [cZemnX@aHX�\)S@U"Y_YnX4SÈZHbkUfYh `X�Z��cX@X4Y;Zem_X�giUfaeX4�"U"bdY_��bd[H[��nX4[�\^YÊ�MZHm_X�gª\"S�Z�Zemn\^Z.[�UWVT\^YO��U"g
Zem_X��_bkX�S4\"[�ZebdY_�WX@Y_�fbkY_X4X@a¡[ Ì mn\�ÚfX?VWX@Z.�sUTY_U^Z� `X@jdbkX4Ú"X�bdY([eS@bkX4YnS�X�Ö
©(U"aHX�aeX�S�X4YfZHjk�fo Ì mÊ\�Ú"X�jkX�\^aHY_X4�MZemn\^Z��"Uf�_a�[�X�S�aHX�ZH\"ae�n¬^\"[H[�bÍ[�Z¡\^YQZ4oQ¥1aHbÍS�bÍ\)©«\^aH�"X@j oOmn\"[�YnUR�� `X@X@Y
\��c\"aH�_X4��UfY_X�U^g6�"Uf�_a��"a¡\^YQZH[�\^YÊ�hbÍ[��sUfbkY_�WaHX4[eX4\"aHS¡mhU"Y;]ÊUfjkjd�sZebdU"Y1² Ì \"VC[��naeX�ZemnX��"a¡\^YQZc��\"[
�"bdÚ"X4Yh n\f[�X��MUfY;ÙQ�n\"jkbkÐÊS4\RZebdU"Y�\^YÊ�hVWX4aebkZ�U"Y_jd�"² Ì ��Uf�_jÍ�MjdbklfX�ZeUWlOY_UR����mn\^Z.© [4²ã© \^aH�"X4j Ò [
S�aHX4�sX4YQZebÍ\^jÍ[�bkY;ZemnX�]ÊUfjkjd�sZebdU"Y�aHX4[eX4\"aHS¡mM\"aeX�\�\"aeX�Ö��.\f[�[�m_X��_U"Y_X�\^YO��aHX4[eX4\"aHS¡mMU"Y�]ÊUfjkjd�sZHbkUfY
 ÊX@giU"aHX�Ö Ì g$[em_X�mn\"[��_U"Y_X�aHX4[eX4\^a¡S¡m�bdY;Zemn\^Z.\^aHX4\_oO��m_X4aeX���\"[�bkZ�]_�_ _jdbÍ[�m_X��nÖ�Ó¸mO�M��\"[eYAÒ Z�m_X@a
aeX�[�X�\^a¡S¡mM�cU"aHlT]_�_ _jdbÍ[�m_X��nÖ Ì g6bÑZ?�c\f[�]n�_ _jdbd[em_X4�Ao_��m_X@aHX�S@\"Y Ì U" sZ¡\^bdY;\TS@U"]O�TU^g�ZemnX�aeX�[�X�\^a¡S¡mÊÖ
Ì [�Zemnbd[�ZHU"]_bÍS�]n\^aeZ�U^g$© [4²ã© \^aH�"X4j Ò [��s�sZebdX4[.\RZ�m_X@a ¦ Uf ÊÖ Ì g$[�UÊosbd[eYAÒ Z�Zem_bÍ[�\W�sUf�_ _jdX�]n\��OV)X4YQZ¡Ö
�?a�]ÊX4aemÊ\^]n[4os�c\f[cZem_bÍ[�\"YhX@ÛQZHaH\W[eX@]n\"aH\^ZeX���]n\��OVWX@YQZ¡Ö;Ó¸mnX@aHX�S@\^Y Ì U" sZ¡\^bdYMZHm_X�ÐnYn\"YnS�bÍ\^j
aeX4]ÊUfa�Z�UfYhm_UR��Zem_X�VWUfY_X@�h�c\f[c[e]`X@YQZ¡Ö
¥1Uf�"X@Zem_X4a���X�V#�Ê[�Z�]_aHU"VWU"ZeX��sbkX�S4\"[�ZebdY_�WlOY_UR��jkX��s�"Xf² Ì \^V��sU"bdY_�WV#�M�sZeVWUf[�Z�ZeUWbdYnS�aHX4\f[�X�ZHm_X
S�UfV)]`X�ZHbÑZHbkÚfX@Y_X�[e[�U^g1ZHm_X��sbdX�S@\f[�ZHbkY_�WbdYn�s�n[�ZeaH����bkZem�U"�na�\^a¡S¡mMaHbkÚR\^jÍ[��6Zem_X�]_jÍ\"[�ZebÍS@[�bdYn�s�Ê[�ZHae�foOZem_X
S�UfV)]`Uf[ebkZeX�VT\RZHX@aHbd\"j`bdYn�s�Ê[�ZHae�fon\^Yn�hU^ZHm_X@a�bdYn�s�Ê[�ZHaebdX4[4² Ì \"VCS@\"jkjdbdY_�WU"Y;X@Ú"X4ae�fU"Y_X?ZeU ¦ UfbkY�VWX�ZeU
\"�sÚR\"YnS�X�ZemnX�lQYnUR��jkX��s�"X�U^g
Zem_X��_bkX�S4\"[�ZebdY_�W]_aeUsS@X4[H[@²
¥�mn\^YnlM�"Uf��giUfa��"U"�na�S�U"YÊ[�bÍ�sX@a¡\RZHbkUfYA²
� bdYnS�X4aeX4jk�fo
��X@Y_bÍS¡lhØ�\"a��s©(X@bda4o��ãm1² ¢�²
�/�a� 	 �.¢�£ �ÁØcUf\"aH�MU^g���URÚ"X@aHY_UfaH[	 �.¢�£ �~VWX@V� ÊX4aH[

�.YO�"U"YnX���mnUWS4\^aHX�\" ÊUf�sZ.�sbdX�S@\f[�ZHbkY_�WbdYn�s�n[�ZeaH�

4<QXU�MT587 ZX2�9x�� v�� �T��� vtW<MW�`5ib �*=�5Es-��367E5 �����A�0���<���0�q���6�" j�G #¡����P¢Y��£¥¤�¦F���Y¢¦��T§��`¨B�!�\�q���#�.�!¦6�:�G©N¤6ª �<«!£ ���K£ ¢: `© ¬ � �



� ���a���#' $&�&/��e�"/��`�>��),+
�����(�����}���	�,���o�"�
F\=FV T �k5l= T Q"vh3!5n7 ;`9A2�31mOQ�5:U[3�5 Ha7E5B3�4A9RQ�5*Q/mk4<QfUgU(VFD!7 4G=�9:7 QXD�;`=�9"{¡}_�wq#}_b#SJ26= £�3"9A5O7 3�H&9RQNUTVFW T 7 ;�2=�5P9:7 4 T 3�; =FW!QXV�9`4!5O7 9:7 4G= T ;<2�Q"v�;<2�Q!9L; T 3�3�£�3(=FD6H@9A2�3&U]\5^�H�7 =�Z\5K=`Up9A2F5BQ\V�Z\20{¨}_�wq#}�U1=�ZT=���7ED�3(b�n3!5K3e7 ; =FD(3A�!=`U(U T 3�Q]mwU#MCW�=�9>9 T 319RQ�UFVTW T 7 ;<2"9A2�3(=!5B9:7 4 T 3@5K3�ZT=�5lH�7ED�ZCU]\ ^ b�
JQXV�¤:V�HTZ�3%v�2�3�9A2�3�5{¨}_�wq�} 26=�;�W!3G3!D�3�DG9A2FV�;q7 =�;R9:7 41=FW!QXV�91UTVFW T 7 ;�2!7ED�Ze9A2!7 ;%¬�7ED6H&Q/mh7ED-mOQ�5EU�=�9:7 QXDHb�{`£�3�D�= ml9R3!5j�C5ib�k5l= T Q"vh3!5*;Y=�7 H@9A26=�912�3%vhQXV T HgUTVFW T 7 ;<2@7 9nS*2�=6H&9RQ04�QXD�9:7EDTV�3[U[M�;R9A5�V�ZTZ T 3`b
��
�������
�
�������� �"!$#&%&')(*�+(�
������,%.-/#0
1! ���32)2)2

} 9j^-5K;R9%SX;?3�DG9_= T 3�9>9R3!5-9RQS�f5ib_�k5l= T Q"vh3!5ØoC}_V�Z � � v ����� s(t�j
�$\^�njA©+²_ØcaH\"jkUR�cX@a
	��?¢�£ �#oÊ¤��sbÑZHU"a
¯�
 � ®�Ó X�[�Z
�.bk�f�"bdYn[ ��UQ\"�§o � �nbÑZHX�°"° ���UQ[�X4V)UfYQZ4o Ì�� � � � ®4°�� 
�
��_®¢?X4\^a�© a4²ãØca¡\^jdUR��X4a��
�ãjdX4\f[�X?ÐnYn�;X4YnS�jdUf[eX4�MZ���U(¨ �"±�S�Uf]_bdX4[�U^g
Zem_X�]Ê\^]`X@aTÎe¥�mnX�VW\^Zem_X4VT\RZebÍS@\"j�Zem_X4U"aH��U^g
Zem_X�](� ^
�sbÍ\^�faH\"VWÏ)[e�_ _VWbÑZeZeX��h O��V��s[�X4jÑg�giU"a��fU"�_a�aHX@ÚObkX4��²$¥�m_bd[�]n\^]`X@a�bÍ[�bdYfZHX@Yn�_X4�hZeUW `X�S�U"YÊ[�bÍ�sX@aHX4�
giU"a�]n�_ _jdbdS4\RZebdU"Y�bdY�46587:9<;>=@?A58BDCFE<B@C<58BG7D7@H,²
�_Ufa��"Uf�_a�S�U"YOÚfX@Y_bdX@YnS@X Ì bdYnS�jd�n�sX�\W�sbÍ[�l;¢�� � giUfaeVT\RZ���bkZem(©(bÍS�aHUf[eU^g Z�Ó � �.¢�giU"a���bdYn�sUR�
giU"aHVT\RZ�¨i]�Ù �s² ��bd�Ê±cU^g�Zem_X�]n\"]ÊX4a4os]`Uf[�ZH[HS�aHbd]sZÈ¬R]_bdS�Z�ÐnjkX�[�U^g
Zem_X�ÐÊ�"�_aHX4[�¨iÐn�"�_aHX4[�®�\"Yn���f±È² Ì g
ZemnX@aHX�bÍ[�\"YQ��Zem_bdY_�)Zemn\^Z Ì S4\^Y��sUWZeUWm_X4jk]�]_jdX4\f[�X��sUWY_U"Z�m_X4[ebkZH\RZHX�jkX@Z�V)X�lOY_UR��²
¥�mn\"Y_l��"Uf�MgiUfa��"Uf�_a�bkYQZeX4aeX�[�Z�bdY;U"�_a��cU"aHl�²
��X�[�]`X4S�Z�gi�_jdjk�;[��n _VWbÑZeZeX4�Ao
¢?a4²���X4Y_bdS¡lhØc\"a��s©(X@bda
�/�a� � \^aHaH�TÓ¸bkY_lOjdX@a\)[em_Ufa�Z��sbdX�S@\"[�ZebdY_�Wjdbd[�Z
X@YÊS�j�� ¢?UsS��_VWX@YQZ¡[@o¢?bd[el
�n3�H�7 H�D�Q!9�5B3G;<U!Q\D�HT3GH@9RQ@9A2�7 ; T 3�9>9R3!5>va;?Q�SX;Y3!D�9[2�7aUp=FD@=6HTHa7 9:7 QXD6= T QXD�3"QXDW�k3�4<3/U�W!3!5�Itv ��� � sfb
�$\^�njA©+²_ØcaH\"jkUR�cX@a
	��?¢�£ �#oÊ¤��sbÑZHU"a
¯�
 � ®�Ó X�[�Z
�.bk�f�"bdYn[ ��UQ\"�§o � �nbÑZHX�°"° ���UQ[�X4V)UfYQZ4o Ì�� � � � ®4°�� 
�
��_®¢?X4\^a�© a4²ãØca¡\^jdUR��X4a��
Ì mÊ\�Ú"X�Y_U^Z�aHX4S�X4bkÚfX4�M�"U"�na�aHX@]_jd�TZHU)V���S�X4a�ZHbÑÐnX��MVT\"bkj�ZHU)�fU"�;�_\RZHX4�@���_�f�n[�Z�� � o§®4¯f¯�
�bkY;��m_bÍS¡mÌ X@YnS@jkUQ[�X���ZHm_X�]n\^]`X@a�Ïf¥�m_X�VT\RZemnX@VT\RZHbdS4\^j�ZemnX@U"aH��U"g1ZemnX�]�� ^ �_bd\"�"a¡\^VTÏ�\"�sZemnU"aHX4�� O�hV#�s[�X4jÑg
giU"a��fU"�_a�S@U"Yn[ebd�_X@a¡\RZebdU"Y ¨ª\TS4S?��\"[�\"jd[eUW[�X4YfZ�ZHU � \^aHaH�TÓ¸bkY_lOjdX@a�giaHU"V �.\^aeZ>F4X@jdjÍ±�² �ãjdX4\f[�X
S�UfYn[ebd�sX4a�]_�_ _jdbÍ[�m_bdY_�WV#�h]n\^]`X@a�bdY;Zem_X�X�\^aHjkbdX4[�Z�]ÊUQ[e[ebk njkX�bÍ[e[e�_Xf² Ì  `X@jdbkX4Ú"X�Zemn\^Z�Zem_bÍ[�]n\"]ÊX4a�bd[�U^g
X�ÛOZHaeX4V)X�bdVW]ÊUfa�Z¡\^YnS@X?ZHUWZem_X��_bkX�S@\f[�ZHbkYn��ÐÊX@jÍ�§²
Ì �_Yn�sX4aH[�ZH\"Yn��ZHmn\RZ��fU"�;mn\�Ú"X� `X@X@Y�ÚfX@aH�T _�n[e�M��bkZem;Zem_X�jÍ\"[�Z�X�Ûsm_bd _bkZebdU"Y(\^Yn�;S�UfY_�"aHX4[H[4²
��UR�cX@ÚfX@a�o Ì ZemnbkY_lMZemn\^Z�Zem_bÍ[�]n\"]ÊX4a��sX4[eX@aHÚ"X�[�\W]_aeUfVW]sZ�m_X4\"aebdY_�n²
Ì �sUWY_U^Z.\"�"aHX@X���bÑZHm;�fU"�_a�[�ZH\^ZeX@VWX4YfZ�bdY;�"U"�na�¢.X�S�X@V� ÊX4aI�_oA®�¯"¯���jdX�Z�ZHX@a�ZHUWV)X�[�ZH\^ZebdY_�)Zemn\^Z
Ï"¥�mnbd[�]n\"]ÊX4a�bd[�m_bk�fm_jd�TZeX�S¡m_Y_bÍS@\^j!� ZeUOU)ZeX4S¡mnY_bdS4\^j§��bkZem_Uf�sZ.\)jkX�[e[�� ZeX4S¡mnY_bdS4\^j� n\fS¡lQ�faeUf�_Yn�

�-ç�� �����A�&���A���f�:�T�6�� j�G #¡����P¢Y��£¥¤�¦F���Y¢¦��T§��j¨B�6�d�q���#�.�!¦6�:�G©g¤6ª �<«!£ ���K£ ¢.�A© 4�QXU<MF587 ZX2�9x�� v�� ���T� vtW<M��`5ib_�*=�5Es-��367E5



Chapter B. My Relationship with Die Casting Establishment
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Chapter B. My Relationship with Die Casting Establishment
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Chapter B. My Relationship with Die Casting Establishment
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Chapter B. My Relationship with Die Casting Establishment
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Chapter B. My Relationship with Die Casting Establishment
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Chapter B. My Relationship with Die Casting Establishment
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Chapter C. Density change effects
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