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   W(���F)�:(  `8]	 =/@ % �
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+#�: ���t 
� ��/J[6 >=7�},� 9	  (   ��,�� >N(8»F� 9P u    .&
wJ�� >!
	 �	 

 T/�(
�� �/h
�� .        Th
��� >��#@ �4�! Dt#� XRj�� �	=�� Tx��')  4'!=� ±
�� q��         % D�z(� ,�@�' #��/8	 
+#�: ����#@ �
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$ �t
wU6 
7�´
�� 9�� �Th�(��� �jc    T�� �
  ���

�c� ���V}G,G ± G,}9Q  . `�� Z8� #�xJ�� Dz(�'}F>!
�� % m

�#�� 9	  . #�xJ�� ±�� �(@ �j]�� �#$ l8��'

) TU)�� #Y3�F�-�-F-u.(  
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F�-�-F-u-}-u       
²R' ���V Dz(� �Th�(�8� �
���
6}G,G ± G,}          ��/4
4R >�'�
: % 
+�

�c� !�#�� >!
�� �	 9Q 
>�]i . � Dz(�'  ��/
	 % #xJ� .           �3
U	 % ��/
w�� �/3,�	 ¦jP� X�,-�P� �U¤ #	1� X=� �b;')      �
�@ �56 X,-���� & �U�'

 �86
: !�(	 ��(@1� �	E�#�@j�.(  

F�-�-F-u-}-�          
²R' v�#U
�� �	
@ �	 .
��V !�,�; m
��� 9��}G,G ± G,}        ��J8Q� % ���/�/
$ �t
wU6 �9Q 
�/�h
:� . Z8� #�xJ�� Dz(�' `��}Fv�#U
�� �	
@ % m

�#�� 9	  .�'#�xJ�� ±�� �(@ �j]�� �#$ l8.  

F�-�-F-u-F  Í�#x��� �

�c&�  

F�-�-F-u-F-}     �xJ��� �t#Q % �.
��)8� T	
@ % ��(z(	 \+' ����)�� 0
U�) >#�J�� #Y3�F�-�-F-F-�( �
J8�� ¥��8� m
�	j	 #�xJ�� ±�� �(U� �/À �t#]8� \)TU)�� #Y3� F�-�-F-u.(  

F�-�-F-u-F-F              �'
p� % ��/
	 % ^]��' Dz(�' ���6
� �/�(3 �b `/�=� 9�)6 �'*��� 9/�)� 9�� .   �1 m
�
��'
                   �/
� �
���
6 �'*��� Dz(	 �	 `����� 9�� ��'*��� '� �'
p� TUV % �]� �',@ �/3
U	; 2
�6 ��h
���� % _�)� _

Dz(�� �*+ T/x�� 9��' �'
p�.  

F� -� -F -u -F -u    ���Õ�� Dz(�)   TU)�� #Y3�F� -� -F -F -F (        ±
�/: ��U¤ �/À ¦#���� W��*�� 0	j��
�',�
�� !�,��� . �',�
�� ��#e� Tx�� ��xJ��� ,�6'(D)� Z8� ���Õ�� 
+,�� Z�
� q�� ������ �� � % �o�,�� W
���
¥4�5��� ��
².  

F�-�-F-u-F-� v�b ,�6 2ª�(x���' �'*��� l/Y�� ��
��6 l.  

F�-�-F-�  �

�c&� N�#4;  

F�-�-F-�-}        v�#U
�� �	
@ X�,-�P
6 .��xJ� ��6�� åm&'� �#� .       9��� q�� ��6�1� .
t�#e&� ^P(�	 2�º'
 
7/8� �([L� .       ��(@ ^P(��� �*+ ¾8
� �� \]
��'}GG           �*��� W
���� ±
/�	 % >,����� �/�U���� �
xJ3&� >(: >,@(6 �
  �� �/8� ±
�� �',�
�� !�,� .                 �(�U� ����
L� �*+ %' �>,@�' >,@' �� ��6�1� .��xJ��� �h
�3 % ��

��� ,�=� &� \]
��'

  ��/���D0��/��� ��6�1� .
t�#e&� ^P(�	 \+  .  �>,�@�' >,@' �	 #w�56 ^P(��� �� ��h
���� �,@; % ���

��� !�R �b;'
 ��/��� �(U�' T�� �x/���� �*+ �¨tD0 	 \+�#c1� �jw�� �h
���� ^P(�.  

F�-�-F-�-F  �t#]�� >��#@ �4�! Tx���.  

F�-�-F-�-u                   ����j� ��� .��xJ��� !,� T�� & �/À �
+�

�c� !�#�� >!
�
6 �

�c&� .�(�c �#U� v�b ,�6
 \+ 
7/8� �([L� 9�� q�� .
t�#e&� �(U�'D1' D2' D3�*U+' � . �6(�K ��86
��� �
xJ3&� >(:' �x/���� �	 ��(´	 �
���

�/�
��� ��!
��� ��P�(6 2�� �v�#U
�� �	
L �
���
6:  

  Tk  =  100  x  Dk/D0   �/@k  = 1, 2, 3, ...   
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�/�
��� ��!
��� ��P�(6 �>�]i �/4
4R #���(: % 
+�xJ� 9�� q�� Th�(��
6 `8��� 
�/t �'�:  

  Tk  =  200  x  Dk/Do   �/@k  = 1, 2, 3, ...   

F�-�-F-�-�       ��/: 2�� v�b ,�6Tk ��P(���  .        Z��� �¥/�i !,� ­#:� {; �6#�	 ��x/����'"    % �
�xJ3&� >(:
��
/���� �'
p�".  

1Z
%8':                       ���6�� ��	 >,�@�' �8�8P �(P �#ª & �,@�' X(� l[3 �jc ��(��� Z8� !�(	 >,� �

�c� B��� 
	,��
X(/�� l[3 % v�#U
�� �	
À .��xJ�.  

F�-�-F-�  ��
�	�h
���� 9//�� ���#$' �

�c&�   

F�-�-F-�-}         �h
���� N
��¨6 T/[J��
6 �

�c&� �x/�3 "#��T1 ' T2 ' T3 ...       ��
/���� �'
p� % �
xJ3&� >(: ��/:'
�t#]�� >��#@ �4�!'.  

F�-�-F-�-F  \8� 
�� \+ �

�c&� ��
�	:  
"�J/�z �Q" :  -  �� �'
p� % �
xJ3&� >(: 9/: ��
/���¶#w�� '�   
"�J/�z" :  -   �� T�� ��
/���� �'
p� % �
xJ3&� >(: 9/:� �	 #w�� 
7�U�' }¶  
"&" :  -   ��
/���� �'
p� % �
xJ3&� >(: 9/:}T:� '� .  

Copyright © United Nations, 2009. All rights reserved



-316-

F�-�-F-�  �h
��8� �8w	�  

1A��+�� q���d��� ����� K ��A=�"� �
O 17�O �#�55��
�J/�z �Q }u F�F‘-  \h
�� 'RdT�#�3 T/�(6(���
�J/�z �Q }� \w�
� T/�(6 .�'=��6 \��� E(t
�J/�z �Q � \��� E(t -F- \w�
� T/�(6 .�(3
�U+ T/�;
�J/�z �Q }� T�'=��6 \h
�� ,/��� E(t
�J/�z �Q  ~   �T�'=��6 \h
�� ,/��� E(t��N
	 D	 Ð  
�J/�z �Q � \w�
� T/�(6 \h
�� ,/��� E(t

�J/�z � /��� E(tT�'�(� \h
�� ,
�J/�z  u  ��
6 ,/��� E(t '�,/+ -  �T/w�	����
6 D	 Ð-�
w�	  

�J/�z �Q  F�    �v/8c \��� E(t �	
@u�  D�	 �(8§ % Ð}H ' N
�	 Ðu� Ð
v/8�� �	
@ '�_/
w�8� >!
	 D	 �B4'�,/p� ,/��� E(t Ð  

�J/�z F  �T/3
�/6 ,/��� E(t '�,/+���
�/6 % Ð
  }GG  v�#U
�� �	
@  
  H�  ��(�($'#�3 \�j�  
  }  T�	�  
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 ���(�� B6 �t
���FHG�9	   
�n�,	 ±
/�	  

 ¥4�5��� ��'�RuGº  
T��  

�'
p�  
�'*���  

TU/+  
��4�5�	 W��b

)l��(  
)N
6(  
)9/4(  
)��!(  
)N
+(  
)'�'(  
)��R(  
)N
@(

 �[���.a-L-.-F  :q���d��� ����� ��
�!�  

*�_ 

>�� 

>�3 

:�# 

q�Y 

>�� ��� 
&�, 
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#�xJ��  

 
+#�: ���VFG9	   
���)�� T	
@  
�xJ��� �t#Q  

�'*���  
���)�� T	
L #n
U	 9P�

)l��(  
)N
6(  
)9/4(  
)��!(  
)N
+(  
)'�'(  
)��R(
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�´
���� ���t  
 
+#�: ���VFG8� �(��' 9	  Z}G>!
�� �	 9Q   

 >�]i �/4
4R >�'�
:)}�9Q (  
 �	 �(U	 #�xJ	G,��(��#w��� \P
Ñ .�#�3 D6�� 9Q   

#�xJ�� _/
	  
 �3R' \�h
:� �jQF9Q   

 
+#�: ���VFG Z8� �(��' 9	 }G>!
�� �	 9Q   
 �	 �(U	 #�xJ	G,��(��#w��� \P
Ñ .�#�3 D6�� 9Q 

)l��(  
)N
6(  
)9/4(  
)��!(  
)N
+(  
)''�(  
)��R(  
)N
@(

 �[���.a-L-.-U:       ���
d�� 1��3 K 1+%���) q
8��� &P��� (    #�
5�� 1��3 K�
 ���
d�� �4! w�!(�)|8=d�� &P���(  

*�_  

N
+  

:�# 

&�, >�� 

��� 

q�Y  
>�3 
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.a-L-U   ��� ��
�!"�-U  : :Y���� ��
�!�BAM

F�-�-u-}  	,�	�  

         
	 >!
	 �
xJ3� >(: ±
/�� �

�c&� �*+ X,-��� .    >!
�� % #�xJ	 �
�V; 9��'      =�/@ % ��(z(	 \+' �
       °
i#�� �	 �8�� % l�(� �� >�

� `8]	 .            °
i#�� �8�� % !(4(�� l�(x��� 9x@ % >!
�=�
6 �
xJ3&� >(: �� #n
���'

 TU�}G>!
�� �	 9Q  .(�� ������ Z8� �6
4«� �

�c&� X�,-�P� �U¤' D6#�� % !��}F TU)�� �	 FG-}.  

F�-�-u-F  !�(��' R
7s�  

F�-�-u-F-}           ��,�� �(�)	 a'�'� \P
/: #�xJ	 ��P�(6 >!
�� �xJ� 9��G,�Ñ .�#�3 D6�� �	 9Q  �(��#w��� \P

) T/�*��� #Y3�}.(  

F�-�-u-F-F      �R'�#� °
i#�� �	 T�� �

�c&� % X,-���(Trauzl) 
�7�
J��� TU)�� ��/3�(�P� ����
/�	 FGG 
   
+#�:' 9	FGG 9	  .   K l�(� 
p T�U��'   �#�: ��(F�    ����' 9	 }F�    ���x@' 9	 �} 9P u)     TU)��� #��Y3�   

F�-�-u-} .(    B6 ¼'�#�� 2i >��#@ �4�! ,�� 2��(: % \�3 B� °
i� 2[6 °
i#�� T�� Dn�[�'uHG º  ���(´	
'�GG º��(´	 .                �/À ����

�c� .��xJ� ��j� N�#4¨6 v�b' �6(
[�� °
i#�� T�� �	 ��(�� �/�(3 �	 `����� 9��' �

     
7�	 T� % X,-���}G 9P u      �(8
��� v�#U
�� �	
@ �	 )   �´
���� �t
w�},G 9Q /9Pu .(      9/: %
i ^P(�	 ¾8
� �� 2ª'
 B6 
7/8� �([L� 9�� q�� �jw�� !,����F~�9P u' uGG9P u.  

F�-�-u-u  �

�c&� ���#$  

F�-�-u-u-}     8� �
8[�� !�(�� TU)��Z     x@ �/3�(�P� ���

�c� .
��V �´/+   
7�}G 9P u     �	 �3'R(	 ����6 
7J/8]�6 
���)�� �8�� !,�' ���#�,[��� `h
:#�� . ���

�c&� .
��)8� \4�
�� #���� ¾8
�'F�,� 
7�
J���' 9	 FF,F B@ % �9	 

        �(�� % 
7�	 ,���� 
7J�(� #�: ¾8
��    ����' 9	 }F   #�xJ�8� D��/� 9	  .       R
74 % ���

�c&� ���)�� !�,�; 9��' �(U��
          >,�
:' _/
w� TU/+' ���=4 �	 l��	 2�
:' ±

� �	)  TU)��F�-�-u-F (       ����: ±

U�� �(@ l8�� "#]�� �*p'

        �#��	 �
V TUV % ��#�,[��� `h
:#�� �	)   ��(@ 
7UkG,G} 9	  (  
7z#�'�� 9	  .      D	 ±

U�� �
c!; 9�� v�b ,�6'
 Ì@ 2�
��� {; ��#�,[��� `h
:#�� �	 W(�[�� �tjQ>,�
�8� \J8�� ,[�� . ±

U�� 2����' �TU/p� ��P�(6 2�
��� _
w�'

         >,�
��� (e >(�6 ��]z ,�6 ��#�,[��� `h
:#�� �6(
3� �	 N^
6 .           �=��#	 % ���
��6 ��#�,[���� `h
:#�� �6(
3� W
: 2�w�'
   D/t� Í)c 2/�: X�,-�P
6 .         � �(�º �*�� ��
/��� #xJ�� Dz(� �_/
w��� TU/+ 23
4 �	'  Z8G,�     .�#�3 D6�� �	 9Q 

                   0�8� �� {; 2�(8�� ^
��� �
��	 % >!(4(�� ���J�� �jc �	 #xJ�� ¦jP� 2��� \� >,�
��� % �(��#w��� \P
Ñ
 �
���� #�xJ�� .          �t
�	 Ry� #�xJ�� T�ª (e Z8� 2�(8�� �
���� ^
���'}F,G   >,�
��� �� 9	  .    
+�

�c� !�#�� >!
�� 5
��'

%          Í)c 2/�: ��P�(6 m
J/Jc m
�]z 
7�]z D	 ��#�,[��� `h
:#�� �6(
3�  .    {; ��#�,[���� `h
:#�� �	 Ô�
��� �#��� ½w�'
       E(��� Ì@ 2�
��� Tc�! {; ±

U�� ^]��' Tc�,�� .          >,��� �

�c&� ���V ��
��6 2�
��� �	 �#-�� �±

U�� 2�P ,�6'

,[��� `h
:#�� �6(
3� % ��(z(��' v�*��8c�,6 W(z(�� #xJ�� D	 ���#�.  
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F�-�-u-u-F                 ��/� ­
�/�P� ¥/�� ��P .�b' TU)�� ��
)�	 ���,s� ��/:� �/4
4R .
3�(�P� % y�A �8h
��� !�(��
  
7�x@}G 9P u ��,: `�� ,�� Dz(� 
	,�� �#�xJ�� 9x@' }FTh
��� Tc�! 9	  .  N
��6; ¥/�� �(�6 N
�(�� `�� �(U�'

  (	 % #�xJ�� �=�#	 Dz .                Ì�@ °
�i#�� �8�� l�(� % �

�c&� Dz(	 ���)�� ��
��6 Dz(� ���/��� �8�� ,�,� ,�6'
W
��� .                  T
: l�(x��� `�� ,�� ��/��� �>��#L� �4�! ¼'�#�� �/À 
���#@ �4�! ^
z 9�� �t#Q % °
i#�� T�� £J�'

     B6 �>#V

	 ���)�� �
c!;}G º ' ��(´	FG º��(´	 . #4; N
���'  >,�
: {; >,���	 °
i#�� �8�� �(U� �� 2ª ��

�c&� N�
      "�1� Z8� ��(z(	 b&(J�� �	 ���[	 ��(��	 .             �j�c ��	 �#¤ �
4 �=���(� T	#6 l�(x��� % \�
��� =/L� ,���'

   �6 �
6#Q}��          \�(��� T�w�� 2�@ ��t
w�' D6#�� #��/����� % m
�/� },u� 9Q /9Pu .    #�� �8�� E#�� v�b ,�6'  ,�� °
i
 
²R' �:#�� .�#	 �j� 
7
3
4F�=�' �9]� Z8�1� ¥���� �	 ,h�=�� T	#�� �.  

F�-�-u-u-u         .j�t ��� �	 �8�U�� â#J�' #�xJ�� �
�V; 9�� .         �N
��� X�,-��P
6 �!,Ä ,�6 l�(x��� 9x@ ±
��'
 
²R' ��/� �

�� �*�� !,���� 2�º'}G\8� 
�� v�b' >!
�� �	 9Q :  

 9x@ �!,Ä ,�6 l�(x���)9Pu (- �} 
}G×  

 ��/��� �8��)9Q(  

F�-�-u-u-�  !,��8� ��/: Z8�� 9//���� % X,-���' B�#	 >!
� �

�c&� �#x��.  

F�-�-u-�  �h
���� 9//�� ���#$' �

�c&� ��
�	  

F�-�-u-�-}                TU� °
i#�� �8�� % !(4(�� l�(x��� 9x@ % >!
�=�
6 �
xJ3&� >(: �� #n
��}G    >!
��� �	 9Q  .
l�(x��� 9x@ % >!
�=�� D	 �
xJ3&� >(: ,�=� ��/�	 �
�V; >(: ,��'.  

F�-�-u-�-F  \8� 
�� \+ �

�c&� ��
�	:  

"�J/�z �Q" :  -   l�(x��� 9x@ % >!
�=��F�9P u TU� #w�� '� }G��/��� �R' �	 9Q .  
"�J/�z" :  -         �� T�� l�(x��� 9x@ % >!
�=��F� 9P u  � 
7�U� �     ��'
�� '� �Z8� ,�=}G 9P u   TU� }G   

    ��/��� �R' �	 9Q.  
"�	,��	" :  -   �� T�� l�(x��� 9x@ % >!
�=��}G9P u TU� }G��/��� �R' �	 9Q .  
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F�-�-u-�  �h
��8� �8w	�  

1A��+��  
*�
A��� &A3 K �#��?��  

)&PU/F/&v(  1+���� 18�N )&v( 5���#�  
�	,��	  H ,/	
3(6#� \h
�� 'Rd  

 �Q�J/�z  F�)�( F�F‘- \h
�� 'Rd )T�#�3'��(6(���(
�J/�z �Q  �G)�( ��=��6 -u�}- ,�R��,/+(J8P \h
��  

�J/�z  }})�( ��=��6 -u�}-  �,�R��,/+(J8P \h
���G<,�	 _�R D	 Ð  
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�U+ T/�;  
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@u-         R'
x�� & �
��6 �v�'=��6 \��� E(t '�(8�~�Ð 
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@ D	u- v�'=��6 '�(8�  
�J/�z  }G H,u  �T/	(� ,/��� E(t '�,/+~�,} Ð D	B	(�  

�J/�z �Q  �G)�(  �,�   ,/��� E(t).�,/��� (�(3
�U+(8U/P  
�Q�J/�z   u})�( ~,G T�'=��6 \h
�� ,/��� E(t  

�J/�z  F})�( ~,G  �T�'=��6 \h
�� ,/��� E(t��N
	 D	 Ð  
�J/�z �Q  F~)�( �,F \w�
� T/�(6 \h
�� ,/��� E(t  

�	,��	  �)�( �,u T/�P \h
�� .
3(6#� <
� \��� E(t  
�J/�z  }F)�( �,H T/	(� \h
�� ,/��� E(t  

�J/�z �Q  �~)�( �,~ (tT/6'#6(��� \h
�� .
3(6#� <
� \��� E  
�J/�z  }})�( ~,G T�'�(� \h
�� ,/��� E(t  
�J/�z  }} �,� T/�P�	 \h
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FGG9	   
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ASTM D56-93, Standard Test Method for Flash Point by Tag Closed Tester  

ASTM D3278-96, Standard Test Methods for Flash Point of Liquids by Setaflash Closed-Cup Apparatus  

ASTM D0093-96, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester 

Association française de normalisation, AFNOR, 11, rue de Pressensé, 93571 La Plaine Saint-Denis Cedex: 

French Standard NF M 07 - 019 

French Standards NF M 07 - 011 / NF T 30 - 050 / NF T 66 - 009 

French Standard NF M 07 - 036 
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State Committee of the Council of Ministers for Standardization, 113813, GSP, Moscow, M-49 Leninsky Prospect, 9: 
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Fig. 2: receptacle

  

  

  

  

  

  

  

20 mm

50
m

mØ 3 mm

FG9	  

u 9	  Ø �G
9	   

�[���Uf-L-F:1+��I

�[���Uf-L-.:#�$��� *®H[B #�̈?' ����� >�I�

Copyright © United Nations, 2009. All rights reserved



-441-

            �� 
7J/�[� !�#�� >!
�� 9x@ �T�� & �� ��

�c&� N�#4r �\]
��},�        
��  �/�� �(U� �� �
��� v�b' �#��    ��8�
J��� >!
    
78	
U6 ��#���� >,	 �jc �/t
� .               �h
��3 �(8�� �/]� �'! �	 m�,4 �8�(��� �

�c&� .�#�t \��� ,: ��
/@1� ��6 %'

�
�
P .�

��&� B�6 �/�
��� !(�
�� *c�� �� �

�c&� N�#4; >!
�; �!
J�' ��/�i �h
�3 Z8� �([L� T4� �	 �o/���':  

)�(  T/�
�� �(U� ��¶�

�c&� >,	 �8/$ >#t(�	 �4R
���   
)­(                  T��í�8� 
7��/86
: % Î(�8	 #o/]� �� �',@ D�� \JU� �4�,6 m��
� ���/��� 9x@ �(U� ��  

¶�

�c&� N
���  

1Z
%8':                     �,	 ,�,��� ��/��� 2/�#�� T/8� N�#4; �

�c&� ��
² ,�� \]
�� �3¨t �T�
)�� ��6 �',@ D:(��� �	 �
� �b;
o/]���!
J��� '� #o-
��� �x/�3 �,º ,: 
�� �
7
/�#� Z8� �#$ �*�� #.  

u�-�-}-u  �

�c&� ���#$  

            ��

/
@ �
/� >#J�P E�(6 �/3,��� ¥h
J[�� T�[� �� 2ª}FG .       ��Ç:,6 ��/3,��� .
�o/��� �R' �o/���'      
 �,��� & ± G,GGGF          X
ã % �(�U�� ��P�(6 T�[�� 
�
�6 �	 �8-��� ,�6 9Q         ����R;' �/�([��� E(t .�!!#��
6 T��� 

 �(�/P1
6 9�)�� .         ¥��8� �/h
/�/� �s
�	 ��� N�#4; �� W
��	&� \]
��')   õ� �×/����� '� l/Y���
� (     �� �',�L m
���	
">�
w�P�"    �/t �/��P )   '� ^/
w��
� �/8�
J�� _
� .(          (�[	 �:(w
	 �Q �(/c ��P�(6 N
�(�� Tc�! .
�o/��� `�8�� �� �U¤' ��

    B8/�r� �(8t ,�,� \�
6� �	 .    "#]�� �*p �/3,��� ¦jP1� �
���P� X,� \]
�� 
�� . % �!
��� Z8� �

�c&� �,
� �� 2ª'
                     m�,�/7Ä .
��o/��� £JL �
P
��� �6�,��� *-o�� ³ 
	 �
7/8� ,/��� ��
$ TU)� �'! ��(8/�8� �/t .#o�@ �*�� X(/�� 0J3

 �	!
��� .��

�cj� .%'                 �^��t 
7J[3 Ì@ �/3
w�� 0�]�' ��(8�� % 
78	
U6 .
�/��� �,@; 0�]� �� \]
�� �

�c� T� 
        ��	 ,�
[��� �
-
�� % �w�
w�� Z��,� �� �U¤ 
��/6 .      % 
7�8	
U6 _��Q q�� ���/�8� ��(8��� �t
L� B6 �t
��� �(U� �� 2ª'

 Th
��� ¥�P' �(8��}G9	  .o�� Z8� °#L� \]
��'Th
�8� ��,�t �� 2 .  

        ,�� �

�c&� >��#@ �4�! Z8� �Yt
�� \]
���� ± }º           �(���� >��#�@ ��4�! v��b % 
�� �

�c&� >#�t ��($ ��(´	       
�(8��8� ��
-
��.  

 ,@�' W(
P� �� T�� & >,� ��6
w�� �'#Y�� �*p ¥h
J[�� "o#�� �� 2ª)}�~ ± }��
P  .(  

   �� ��

�c&� N
7�3� ,�6'              \�/
$ '� \�
��i� #�V .�b >
V#t ��P�(6 lÇY��' �/3,��� .
�o/��� l�)� �� \]
) <,�	 �Q .(
              �/U/3
U/	 ���#�6 
7���R; 2�[� q�� 
�
�
�� �	 ��8-�8� ��n
w	 l/Y�� T/�
K X�,-�P� �U¤')     .

�oP#��� '� T�í��� ���(3

��[�8�� .(       ,+
V ��/� à
�� �� \]
�� .&
L� v8� %'      ���#��� 0J�6 �zo#�	 �Q >)      ���� �=/�#��� �>��#L� �4�! ��	=��
¥���� (      l/Y���� �(8K �� ��
��� �8�U�� ,:
t ,�,��� .         T��í��� �(�J� 9//�� N�#4; T
: ��/��� �*+ ¼#$ 2ª' .  \�]
��'

             6 T��� X
ã % �(�/P1�' �(�U�
6 
7J/Y�� �	 N
7�3&� ,�6 �/3,��� .
�o/��� �R' ,�,�    
�7J/J�' �/�([�� E(t .�!!#��
 .
T�í��� ��#P ,�,� % ��

��&
6 �,��8� �/�(��� �8�U�� *c� ,�6 ���
��� �8�U�� �t#�	 ,/J�'.  

Copyright © United Nations, 2009. All rights reserved



-442-

u�-�-}-�  �h
���� 9//�� ���#$' �

�c&� ��
�	  

  T�í��� .���5� �	 B�¸ B6 =//���� 2ª.  

u�-�-}-�-}  ��� T�í��� ��
@ % �

�c&� 9//��9Y�  

  mj�í� .
�o/��� #w�56 `8���� �8�U�� ,:
t �
���P� 2ª �9Y���� T�í��� ��
@ % . �

�c&� �x/�3 y���'
�
��� �',s� % >�(�*�� ��/��� �	 Z8�� �/3,��� ��o/��� ¥�P Z8� �8�U�� ,:
t �
� �b; �
4(	 
²� Z8�:  

 :�$;�Uf-L-F-L-F:  ��+�̈�8� �#(� 18�[�� $O�t 1=8�� ����� ����t $��  

18�[�� $O�t ������� ���t

}u,� Ð �X
�� 

F�,� Ð }�m
	(�   

uH,F Ð F}m
	(� 

�},� Ð F~m
	(� 

1Z
%8':   ���/: T�í� �,�	 ±
P� Z8� 9/��� �*+ 2���,F�9	 /��P.  

u�-�-}-�-F \�z(�� T�í��� ��
@ % �

�c&� 9//��  

   23
4 {; ¥���� % \�z(	 T�í� �,º 
	,�� `��� `�� �
�� ���	 m&,6 '� �/t 9Y���� T�í���
`/���� T�í��� ,�,��� ^�t X,-��� '� ���
���� % �
[�3 y�� �� ��/t 2�� . `��1� T�í��� E
t �b;') !n,º �(P �*��

�/t�#Q(�
�	 ���#�6 (�
4(	 
²� Z8� y��� �x/���� �¨t ��
��� �',s� % >�(�*�� 9/���  .  

 :�$;�Uf-L-F-L-.  :������� ���t $�� �NÁ�8� �#(� W7���  

�#(� �NÁ��� W7I ������� ���t
}FGm
3'#U/	 �X
�� 
F�Gm
3'#U/	 }�m
	(� 
u�Gm
3'#U/	 F}m
	(� 
�~Gm
3'#U/	 F~m
	(� 

Copyright © United Nations, 2009. All rights reserved



-443-

 <�=��UV  
 ��
�!"� C�D� *�+6��� ��>��,E  

�������  1
����� 186���0  
UV-F  '$�'1  

  ����� �
�#�� % �J�[�� D8���' !�(�
6 �8[��� ��
���' �

�c&� E#$' l/�[��� .�N�#4; W#J�� �*+ H.  

u~-F  z����x �	�
��� �8%�8� 18����� 9
��
'(� ����� �$·_  

UV-.-F  ��o��  

u~-F-}-}       X
Y3 .��

�c&� T/�! �	 W#J�� �*+ "#��>,���� 9	1� X(�/3(	1� .�#�3 >,k� l/�[��   % �J�[��� 
  �
�)��H)    9:� #Y3� >,���� 9	1� FG�}    °
�� 9UL�' }Hu   %   �/4b(���� �/�/Y���� ��hj�� .(   ���[	 �

�c&� ���#$'

 T�8���� Z8� X(/3(	1� .�#�3 >,k� �	 !
k �/86
: ,�,���m
/��b Ti�(���.  

UV-.-.  C��+��  

u~-F-F-}        �� >,�,s� .
x���� Z8� �#� �� \]
��         l�#��6 m&(�)	 
7
/�#� �
� �b; l/�[��� .�N�#4; T��8� �	,�
 9:� .�b >!
��>,���� 9	1� FG�} .T��8� ,�,4 ���	 ¢,�� T
: l/�[��� .�N�#4; �#� �� \]
��'.  

UV-.-U  *�+6��� ��>��,E  

u~-F-u-}                	 ����	 % �,6 �*�� T8���� �
� �b; 
	 ,�,��� �

�c&� ���#$ `
�� �� \]
��    �8�U�� % #)��/P �/�z(

78	
U6 .        >#�J�� % !#� 
� Zi(�� �

�c&� ���#$'u~-F-� .           X(�/3(	1� .�#�3 !
k >!
	 \+ >!
�� _3
� �b; 
	 ,�,�'

 �
�#�� % �J�[��H�

�c&� �x/�3 ±
P� Z8� �(U� �& X� �.  

u~-F-u-F   �´
���� ��(�� % �|�,��‘u ‘/3(	1� .�#�3 >,k� D/M �
�#�� % �J�[�� X(H.  

u~-F-u-u             9:� % �(�*�� 2/�#��� .�b X(/3(	1� .�#�3 >,k� �

��� �U¤ >,���� 9	1� FG�}     ���z
c ��Q 
         T�8��8� �86
: 
²� B
� �b; �/4b(���� �/�/Y���� ��hj� m
/��b Ti�(���           ,�=� .�#�3 T� ��(�K >,k1� v8� �(U� & �� ���#V �

 Z8� 
7�
�3}G �R(�
6 Ð) �6(�K 
+�

��
6X(/P
�(6 .�#�3.(  

Copyright © United Nations, 2009. All rights reserved



-444-

UV-.-L   ��O ��
�!"�-F:   z����x �	�
��� �8%�8� ����+�� c8I 1�
�~� �$·(� 1�8��O $�$%�� �
r� ��
�!�
����%8� ��$6���  

u~-F-�-}  	,�	�  

   T8��8� T6
��� !
���� �n#��m
/��b Ti�(���z(�� T8���� �,
� !
k �356 
78	
U6 ��8�� % �
)�3&
6 �/t \� .
"(L� �

�c� N�#4¨6 T8���� �	 W(��� �*p "o#��8� ��8�3 28�/P �
	 !
k T/	 ,�,� �U¤' . T8� ,Ç�(� ��

�c&� �*+ %'

m
/�t� 2�#	 "(@ % ��(z(	 !
���� �	 ��
$ % \�z(	 .; ,�6 T8���� �
)�3� �,	 ±
��'¹�(�� >��#L� �,[	 ���R�� >,.  

u~-F-�-F  !�(��' R
7s�  

u~-F-�-F-}   R
7s� �(U��) TU)��u~-F-�-} ( �/8c�,�� �!
�6� "(@ �	}�G × }�G × �GG �t#$' 9	 
¼(�J	 Z8�1� . ��6#	 .
��t .�b �U
V �	 "(L� �*+ D�[��')�,[� & b&(t �	 �(U� �� T�J� ( (e 
�(�� D8z �($

},� 
7�jP� vk' 9	 },G�' 9	  
7z#� ��b&(t �

�: �	 �mjw	 �W(�[	 �
$; Z8� =U�#}� 
7Uk' 9	 F9	  .
2P
�	 T	
@ Z8� "(L� Dz' \]
��' . �	 ^��� 
7�	 >�
� �/�� T�ª (e Z8� 
�
�ð/|��4 9x@ WR(�� q�� >,k1�'

 '� �#]i� .
��t .�b �U
V �	 W(�[	 "(@ % y�A �� \]
�� ­(�w�� �jc-T�,
�-(@ %  .�b �U
)6 ��
	 "
#]i� .
��t .�7
4 !
ªr >#���	 >�([6 >��#L� �	 �
� �,: �t(� \]
�� ��

�c&� N,6 ,��'9Y��	 T8� .  

u~-F-�-F-F  
Ø �B-��8� B�8�,6 B���#�6 Zi(�:  

N
6#7U�
6 B-���� . \h
6#7� B-�� >,@' Dz(�) >�,���F�G��'  (L� Tc�! �,[� & b&(t �	 E',�i % ,�� �"(
 �/t#$ ,@�) TU)��u~-F-�-F .( \+ �b&(J�� E',�[�� !
�6�'}�� × }�� × }G �3��,4 vk' 9	 u9	  . \]
��'

 ���#@ =4
À !
���� 0	j� & �*�� E',�[�� 23
4 ��
ã) 
7Uk ��R
� ��/Ji�9	  .( E',�[�� 23
4 ��
ã �U¤'
 ��/J[6 '� X(/�	(�1� �	 �:
:#6 >��#�8� "#����,[8� T6
��� �Q b&(J�� �	.  

R
]�� ,:�(	  . ��b&(t ��/Ji Dz(�) B6 
7Uk ¼'�#��}' 9	 u9	  ( ��ij	 �(U� �/À ��/t#$ ,@� ,�� �"(L� Tc�!
 v8��� �	 ��(�[�� �U
)8�) TU)��u~-F-�-} .( N
�6; Z8� ���!
:' "(L� T	
@ % B�
w	 ��,:(� ��/J[�� �-��'

/J[�� >��#@ �4�! B6 ���GG º' ��(´	~GG º���! #ã� >��#@ �(86 �� ���(´	.  

u~-F-�-F-u   �� >�

� ����#@ =4
@ 2�#�� �"(�8� \4�
�� 23
s� �($ Z8� �>��#L� ­#�� �'! ��(8/�8�
 ��b&(t ��/Ji) 
7UkF9	 ( ,�6 Z8� ��#$ �	 m

�#�� 9P �,�� B-���� �#ª �*�� "(L� �.  

u~-F-�-F-�  
$; �U¤�,[� & b&(t �	 �h�=4� D/M D�[6 R
7s� #�� �� . �
� �b; ��i
c �/Ø� �� #�	1� �*+'
�/U8P �U
V �	 m
�(�[	 "(L�.  

u~-F-�-F-�   �,�� �,º �*�� _:(�� T/x��' >!
�� % ��(z(	 ����#@ .
4'!=	 X�,-�P
6 �
)�3&� ±
/: �U¤
�7
4 �(i' ,�� >��#L� �4�! % Ô4
J	 W
J���� ����#L� �4'!=�� {; T�
J��.  

Copyright © United Nations, 2009. All rights reserved



-445-

u~-F-�-u  �

�c&� ���#$  

u~-F-�-u-}   >#È?� �U¤ �@(�J	 ����	 % '� ��	
��� T8���� .�R
Q ���Rr >#È1� ^J)� N
�Q _� R
7s� 2�#��
��(7�6 
7/t _�)�� �� .
@ Dz' T�J�� �	 �3¨t ��

�c&� N�#4; ,�� �
xJ3� �',@ #�c ¦
�+ 0/� �3� D	' �	 �E�' =4

mjw	 2P
�	 �
JV v/�Pj6R
7s�' �

�c&� 2:�#	 B6 �.  

u~-F-�-u-F   '� m
/h
6#7� 
	; "(L� %#$ ,@� ,�� T8���� �/8�� �,
��' �T��8� ,��� TU)�
6 �!
���
6 "(L� ?���
�j�� B
	 (+ 
�� R
]�� ,:�(� .��� % �,6 ,: !
���� �� £@j� �� {; B-���� #����' ,: T8���� �7
4 ��' T�J�
6 T8�

 .#)�3�) B6 ¼'�#�� �t
��u' 9P �m

�#�� 9P ( �8i�(	 B��� ,: ��4�,�� �
� ���#@ .

� .�b .
x���� _3
� �b;' �
B��
P B-���� . ��
6'*8� mj/	 >,k1� .,6� �b;'l/�z 2786 �� �`t#6 B-���� 24'.  

u~-F-�-u-u   ,�6FG �	 m

�#�� ��/:! T8���� �7
4 Dz(	 Tx��� �B-���� �� l:(��� . Dz(�� �*+ ,�,� �U¤'
 mjw	 ©
�� �	 ��(8�� �j�c� �Y@j�)T8���� �Q !
��8�( �/61� {; �)T8���� !
��8� .( q�� >��#L� .
4�! �3�
�� '�

T8���� ����� ^/� q�� ����#L� .
4'!=�� �	 >�'
x�	 ��'R� 
7�/
� .U¤' _:(�� T/x��' �
:�#�
6 �
)�3&� �,�	 ,�,� �
����#L� .
4'!=�� .�N�#: �	 '� . �,º �
� �b; 
	 '� B-���� l:' ,�6 �
)�3� ¦
�+ �U� ³ �b; 
	 T/x�� 2ª'

3�
78	
U6 >!
�� % �
)�.  

u~-F-�-�  �h
���� 9//�� ���#$' �

�c&� ��
�	  

u~-F-�-�-}  �� % T8���� #)�3� �b; T8��8� T6
: !
���� �� y��� �
78	
U6 >!
m
/��b Ti�(���.  

u~-F-�-�-F   T8���� #�c Z8� �(��� & !
���� �� y��� �
78	
U6 >!
�� % T8���� #)��� ³ �b;m
/��b Ti�(���.  

u~-F-�-�  �h
��8� �8w	�  

1234'  :�� X(/P
�(
��' �(JP(J��' B4'#�/��� 2��6 ,V#���� &� \]
�� Z8� !
���� >�,: ,�,� ,�� 
	 !
k % >!(4(
>!(4(�� �/h
/�/U�� !�(�� W�(3� Z8� ,���� �*+ �1 m
/��b Ti�(��� T�8����.  

1A��+�� �����"� 1t�d' )&P( �#�5��
+  �G  B4'#���� �	 2�#	 !
k X(/P
�(
��' �(JP(J��' }�-}} -FF)�(  
-  }G  �(JP(J��' B4'#���� �	 2�#	 !
k X(/P
�(
��' }�-}} -~)�(  
-  }G   X(/P
�(
��' �(JP(J��' B4'#���� �	 2�#	 !
k}�-}� -}�)�(  
-  }G   X(/P
�(
��' �(JP(J��' B4'#���� �	 2�#	 !
kF}-}� -}�)�(  
+  �G   X(/P
�(
��' �(JP(J��' B4'#���� �	 2�#	 !
k}F-}F -}~)­(  

  )�(  ,��(8� Z8� �(�º.  
  )­(  !
�	 Z8� �(�º �� T�� ,��(8U�� �
�3 �U�' �±
����' _�
6(U�� �	 �8/´z #�}�h
�� % .  

Copyright © United Nations, 2009. All rights reserved



-446-

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 ��6#	 ��b&(t ��/Ji) 
7�8z �($}�G B6 ¼'�#�� 
7Uk' 9	 }' 9	 u9	 (  
 R
Q �,:(	)mjw	 ����6 '� (8U/� W(3 �	(  

 >��#L� �	 E�' =4
@) vkF9	 (  
 T	
@)28i �

�: �	 mjw	 W(�[	 
7z#� }� 
7Uk' 9	 F9	 (  

 \U
V "(@)�!
�6� }�G × }�G × �GG9	 (

)l��(  
)N
6(  
)9/4(  
)��!(  
)N
+(

 �[���UV-.-L-F  :1'�I# K X�
H' k�$O
' �' |[
\ �
3  

:�#

&�,

>��

*�_

>��

Copyright © United Nations, 2009. All rights reserved



-447-

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 �,[8� T6
��� �Q 28[�� '� X(/�	(�1� �	 ��/Ji) 
7Uku9	 (  
 ��R
� ��/Ji) 
7Uk�9	 (  

	 ��/Ji �,[8� T6
��� �Q 28[�� '� X(/�	(�1� �) 
7Uku9	 (  
"(L� % B-���� R
74 Dz(	

)l��(  
)N
6(  
)9/4(  
)��!(

 �[���UV-.-L-.  : |����p[�� X]d��� Y�p,) ��$���.Q/��� (  

&�,>��*�_

:�#

Copyright © United Nations, 2009. All rights reserved



-448-

UV-U  9
�H�8�� ���
�_� 9
�H�8�� ?8t �������  

UV-U-F  ��o��  

        � B��� q�� .�N�#4r� W#J�� �*+ "#��   X(/w/8�� .
3(�� 
�jc' X(/w/8�� =8t l/�[�� 
�7�

�) X
:�� #Y3�
	1��>,���� 9 uGHG' u�~G' u�~} T[J�� �	 ��
���� �i
�� X
U@1�' u-u �	 �/4b(���� �/�/Y���� ��hj��.(  

UV-U-.  C��+��  

u~-u-F-}             Z8� .��

�c� X(/w/8�� .
3(��' X(/w/8�� =8t .
��
�6' 
�jc Z8� �#�      B��UL� % ­(�8��� (����
  Bi
��}~~ ' FuG    T[J�� �	 u-u   �	   �/4b(���� �/�/Y���� ��hj��           .
���
�
�� '� 
��j�� ��	 B�	 W(3 T�3 T
:  .

�/@
3 �	 ��

�c� �#4 W(3 �� l8�A q�� .
��
�
�� '� 
�j��':  

)�(           '� 2�
��� 2���� ��8�� �]� �.
��
�
��' �/�'1� 
�j�� ��
@ %      �(�8�� '� 24(�� 2���� 
 Z8� ,�=� �
��6 \h
6#7U��G,} '� 9Q FG ¶y�� 
�7o�� �8�U�� �	 �h
�� %   

)­(             ��(�� % �]� ���)�� >!
�r �86
��� .
��
�
��' 
�j�� ��
@ %-  Z8� ,�=� �
��6 ��
P FG % 
 �	 #w�56 ^�(J�� % >!
�R '� �h
��FG'� ¶�h
�� %   

)�(  �� �/]�¹���

�c&� �h
�3 Z8� m
�!
	 #.  

�6(8��� .��

�c&� 
7/8� �#�' m�,�,4 m
�(3 y���.  

                    %j��� �	Rj�� .�(��� *-�� ��

�c&� .
$�#�V� �	 #w�� '� m�,@�' .
��
�
�� '� 
�j�� �	 W(3 N
J/�P� X,� ��
@ %'
�c� T
: v�b' �6#x��� T)t {; .o!� q�� �([��� �4� '� �4'
,�,4 �	 ���
�
�� '� �/8�� �
.  

u~-u-F-F  �� "�#Q1�/�
��� l��
���� X,-��� �l/�[�:  

X(/w/8�� �	 �
Mr� �(��� :�� % X�#]�
6 X(/w/8�� �	 �(��� W(�����
�
�� 
7�	 �(U�� q�� 
�j.  

���
�6 :h�! Th
P(6 m
/h
6#7� mj/i(� 
7�/6 
�/t �Ç8i(	 #w�� '� >,@�' �/8c� 
7�	 ���.
	j���' T/i(��� ��#$�' �j]�.  

1Z
%8':    >!
� Z��� q�� .�,@(��".
��
�6 ��(��" (battery packs) "�/
/�#� .�,@'" )modules (  '�"  .
��/��
.
��
�6" "battery assemblies" 
�6 �
+�

��
6 T|	
�� �#c� .�,�� �:
�8� �,[	 �t(� �/�/h#�� 
7�J/I' �(U� q��' .
��

�/�/Y���� ��hj�� �*+ "�#Q1.  

o�=�� ���
�6 '� �/8c :
+#�: �� T	
)�� 
7�
J��� T�� ��#h�! >�]i ���
�6 '� �/8c.  

�/8�c :     �JÇ8]	 >,/@' �/h
/�/�#7� >,@')    \h
6#7� 2�: 
p')!'#�U�� (  Í8P #cd' a
ª; (       B�6 ^�(�t E#�t ,4(�'

7/t#$ .    ' �/�/Y���� ��hj�� �*+ 24(�'             l��#�� #�i
�� �JÇ8]�� �/h
/�/�#7U�� >,@(�� %(��� 
	 �,�6 �3¨t �T/�,�� �*+

Copyright © United Nations, 2009. All rights reserved



-449-

"�/8c"      y��� 
²¨t �
�+ !��(�� "�/8c"   0/�' "���
�6"         Z��� >,@(�� _3
� �b; 
�� #Y��� �]6 �"���
�6"   '� " >,/@' �/8c" 
T/�,�� �*+' �/�/Y���� ��hj�� E
�3 ��
c.  

#[���� �/8�� : ��(z(	 �/8c���
�6 %.  

>�'! :��)�� >!
�r �86
: ���
�6 '� �/8� T	
U�� ¾�#J��� É T	
U�� ��)�� �	 >,@�' ��6
��	 �8�8P.  

vUJ� :                    v8��� �	 �U
V ���
�6 '� �/8c �	 N=4 �� �	 �
8i >!
	 �/t E#�A �
U	 % E=Ä '� 0/J��)   X(�/�	(�� v8P
 �#�: �n,8	G,F� 
7�t
w� �U
V % 9	 � '� �P� #��/����� % ¦j ( ,�6 Z8� ��(z(	F����
�
�� '� �/8�� �	 9P  .  

�6#���� >!
�� :
7�	 ­o#�� '� 
7/t 0/J�� �',@ ,�� ���
�6 '� �/8c �	 �#Ó �*�� R
]�� '� Th
��� .  

{'1� >�',�� :D/�[��� .
/8�� D/M �
�U�P� 2��� >�'! �'�.  

T	
U�
6 �3(�)	 :r �86
: ���
�6 '� �/8c9/�[��� 2�@ >�n,��� 
7�:
$ {; T[� Ì@ m
/h
6#7� _���V ��)�� >!
�.  


o	; T	
U�
6 �Q#J	:  

 ¶m
	
Ä >�n,��� 
7�:
$ ���Rr m
/h
6#7� _Q�#�t ���
�6 '� �/�o'� �/8c  
|[�� T
f: �	 !n,�� �c1� _�(J�� {; m
/h
6#7� _Q�#t ��)�� >!
�r �86
: ���
�6 '� �/8c '�D��.  

>�
� ���
�6 : Z8� ,�=� �/�
M; �8�U6 X(/w/8�� .
3(�� �	 ���
�6 '� X(/w/8�� =8t �	 ���
�6}F9]� .  

 >�
� �/8c :            Z8� 24(�� 2���� % X(/w/8�� �(�K ,�=� X(/w/8�� =8t �	 �/8c}F         ��/8c '� �T	
U�� ��)�� ��
@ % m
	�#Q 
��' �,��/ Z8� ,�=� ��
P}�G��' /% ��
PX(w/8�� .
3(�� �/8c ��
@ .  

­#�� :���
�6 '� �/8c �	 !�(�� ­#��.  

 X(/w/8�� �(�K :              2����� % X(�/w/8�� ��8�� ©�� �/8�� ��
@ %' �X(/w/8�� �U/
P' X(/w/8�� =8t .
��
�6' 
�jc Z8� `
���
             
	,�� �/�n'1� �/8�� % ±
��' �X(/w/8�� �U/
P '� X(/w/8�� =8t �/8� 24(��          ��/8�� % ±
���' ¾�#J��� ��
@ % �/8�� �(U�

      T	
U�� ��)�� ��
@ % ��)�� >!
�r �86
��� .            % X(�/w/8�� �	 �(��� .
	�#Q W(�� �'
�� X(/w/8�� �	 ���
�
�� �(�K'
���
�
8� �3�(U�� 
�j�� .  

    X(/w/8�� .
3(�� ���
�6 '� �/8c :     !
�r �86
: �/h
/�/�#7� ���
�6 '� �/8c       Í8���' a
ªr� �
/h
6#7U�� �

���� �(U� ��)�� >
    B����	 B
�#�	 
7/t)             \h
6#7U�� 2���� >!
	 �U/
V % ��b �
V '� <(�� TUV % 9���� X(/w/8�� ,4(� (  �',6 _|���i'

      B/h
6#7U�� B
���� �	 �� % <,�	 X(/w/� .       >#�
���� X(/w/8�� ���
�6 '� �/8c D�A')#�/�(6 (q��      N
�/�/� 
�7/t X,-��� 
X(/w/� .
3(�� ���
�6 '� �/8c 
+�

��
6 �/�/Y���� ,��(�8� �
�+ �(i(�� (���� Z8� �X(/w/8�� .
3(�� .  

Copyright © United Nations, 2009. All rights reserved



-450-

�8�U�� ,:
t : �',s� % >!��(�� X
:�1� R'
x�� �8�U�� % �
[�3u~-u-F-F�
3!�  . `
�� �>!(�J�� �8�U�� �/�� ±
/: �/]6'
�
��� N�#4r�:  

)¦} -¦ F(  
,:
t �8�U�� )Ð=  ( 

¦}  
x }GG  

¦ �/@}¦' �

�c&� T
: �8�U�� (+ F�

�c&� ,�6 �8�U�� (+  . �',s� % >!��(�� X
:�1� >!(�J�� �8�U�� R'
x�� & 
	,��'
u~-u-F-F �3� y��� "�8�U�� % ,:
t �,º ³".  

 :�$;�UV-U-.-. :18�[�� $O�t #�$3  

18�[�� $O�t #�$3 [�� 18� -1����
�� �_ 1�8]8�
G,�Ð  ¦>,@�' X�#Q 
G,FÐ  >,@�' X�#Q  ¦> �.
	�#Q 
G,}Ð ¦ � �.
	�#Q 

�/�o'� :m
/h
6#7� 
7��V !
�� '� ��)� �/À ���[	 _�/� ���
�6 '� �/8c.  

   ���()�	 ���
�6 '� �/8c :     j/���	 �jUV 
+
t#$ ���
�6 '� �/8c�      ��
��R�(�	' �
�'
��	' �
�
)�	   
7�
3�(4'
Wjz1� ��R�(�	 .  

 ��
�L� Th
P' :                 % `t,��� �
/��� T�� '� ��
/��� `t,� D��� q�� �
/��� .�!,K' �/h
�w�� .
	
�[��' .��7[�� Tw	 Th
P'
�/h
6#7� >#h�! % �
/��� `t,� �	 o,� '� �^�t ,@�' �
��.  

>�n,��� �:
��� :�
	1
6 ����
�6 '� �/8c �:
$/�� ���
P�f���� 
+!,º �^�(t ���3' >��#@ �4�!' T�L 
7��#��6 
7P
/: ,.  

��)�� >!
�r �86
: :m
/h
6#7� 
7��V !
�/� ���[	 ���
�6 '� �/8c.  

E=Ä :                    �*: 0/�' ­#�� '� l)� �� #J�� \4�
c '� \8c�! 2
P �� ��
3 ���
�6 '� �/8c �jQ % \U/3
U/	 T��
�
8i !�(	 .  

�
o/��� #[: :�8/i(��
/��� `t,�� m

�#�� ��#Ji �	'
�� �
�	 .�b ���
�6 '� �/8� 2�
��� �#���' 24(�� �#��� B6 >#V

	 .  

>�]i ���
�6 : Z8� ,�=� & �/�
M; �8�U6 X(/w/8�� .
3(�� �	 ���
�6 '� X(/w/8�� =8t �	 ���
�6}F9]� .  

 >�]i �/8c :       (/w/8�� �(�K R'
x�� & X(/w/8�� =8t �	 �/8c     24(�� 2���� % X}F        �/8c '� �T	
U�� ��)�� ��
@ % m
	�#Q 
 R'
x�� �,��}�G��' /X(/w/8�� .
3(�� �/8c ��
@ % ��
P.  

W(��� :.
��
�
�� '� 
�j-8� �
�/�	 \h
�=/t 9/�[�' \h
/�/� \h
6#7� X
Y3 .  

Copyright © United Nations, 2009. All rights reserved



-451-

�Qn#J	 �Q :m
/h=4 '� m
/8� ân#J� ³ �/�'� ���
�6 '� �/8c .  

0/J���� :vUJ��� '� E=���� D�� 
7�/�[� "�#Q�' Z)��� ���#�6 ���
�6 '� �/8c �	 ,h�=�� \8c�,�� ^]��� 0/J��.  

  ��(�
6 �n,��� #�,��/��
P   ��(�
6 ��� #n
|��' �/         �
	1
�6 ���
�
8� '� �/8-8� >�o,��� �:
��� ­#�6 2��' ��
P/   % ���
�P

p \kr� ^�(J��.  

u~-u-u    W(3 y�Ó 
	,��                y��A q�� .
��
�
��' 
�j�� ��
@' !,� �(U� �\h=s� W#J�� �*+ 24(� ���
�6 '� �/8c 
��z(�� �/�U�
6 \8� 
��:  

)�(   �	 .��

�c&� �
$; % �/�'� .
��
�6' 
�jc �

�c� ,��} {; �\8� 
	 y�Ó �:  

‘}‘  ¶�Q#J	 �Q \+' 
�jc #)�  
‘F‘  ¶T	
U�
6 �Qo#J	 \+' 
�jc #)�  
‘u‘  ¶�Q#J	 �Q \+' >�]i .
��
�6 D6��  
‘�‘  ¶T	
U�
6 �Qo#J	 \+' >�]i .
��
�6 D6��  
‘�‘  ¶�Qo#J	 �Q \+' >�
� .
��
�6 D6��  
‘�‘  T	
U�
6 �Qo#J	 \+' >�
� .
��
�6 D6��.  

)­(   �	 .��

�c&� �
$; % ��)�� >!
�r �86
: .
��
�6' 
�jc �

�c� ,��} {; �\8� 
	 y�Ó � :  

‘}‘  ¶T	
U�
6 �3(�)	 \+' �{'1� >�',�� % �
�jc #)�  
‘F‘   ¶T	
U�
6 �3(�)	 \+' �{'1� >�',�� % �>�]i .
��
�6 D6��  
‘u‘   ,�6 >�]i .
��
�6 D6���G ¶T	
U�� ��)�� ��
À \7��� >�'!   
‘�‘  ¶T	
U�
6 �3(�)	 \+' �{'1� >�',�� % �
��
� �
���
�6  
‘�‘  
��
� �
���
�6T	
U�� ��)�� ��
À \7��� >�'! ��#)�' ��Ñ ,�6 �.  

)�(   �

�c&� % ��)�� >!
�r �86
���' �/�'1� 
�j�� �

�c� ,�����z(�� .
/�U�
6 \8� 
	 y�Ó �:  

‘}‘   �Q 
�jc 0Ñ ��/�'1� 
�j-8�¶T	
U�
6 �Q#J	 
�jc 0Ñ' �Q#J	  
‘F‘   ��/�'1� .
��
�
8� �3�(U�� 
�j-8� �Q 
�jc 0Ñ¶T	
U�
6 �Q#J	 
�jc 0Ñ' �Q#J	  
‘u‘             �
��6 {'1� >�',�� % 
�jc 0Ñ ���)�� >!
�r �86
��� 
�j-8��G    >�o,��� �:
��� �	 Ð

9/�[��� 2�@¶  
‘�‘               �
��6 {'1� >�',�� % 
�jc 0Ñ ���)�� >!
�r �86
��� .
��
�
8� �3�(U�� 
�j-8��GÐ 

o,��� �:
��� �	9/�[��� 2�@ >�.  

Copyright © United Nations, 2009. All rights reserved



-452-

               ��

�c&� ,/: ��)�� .&
@ �	 ��
@ TU� ���

�c� 
�jc #)� X=8� ����()��� 
�j�� {; �
���
6
               
��jc 0Ñ Z8� N�#4r� */J�� �U¤ �/À ��j�� �t(i(�� ����� .��

�c&� �	 m&,6 v�b'

           Z8� 
�jc 0Ñ Z8� �8[J�	 �J[6 �*/J��' ��/3&(��� �'
�� Z8� �#c1� �'
�� .   ���
@ T� %'
>,@�' _/�J� �/8��� &; �

�c&� �/8c D�A &.  

)!(   �

�c&� % ��)�� >!
�r �86
��� .
��
�
�� �

�c� ,�����z(�� .
/�U�
6 \8� 
	 y�Ó �:  

‘} ‘  ¶T	
U�
6 �3(�)	 \+' {'1� >�',�� % ��)�� >!
�r �86
: >�]i .
��
�6 D6��  
‘F ‘  D6��¶T	
U�
6 ��)�� ��
À \7��� >�'! B�Ñ ,�6 ��)�� >!
�r �86
: >�]i .
��
�6   
‘u‘  ¶T	
U�� ��)�� ��
À {'1� >�',�� % �
��
� �
���
�6  
‘�‘   ,�6 �
��
� �
���
�6F�T	
U�� ��)�� ��
@ % \7��� >�'! .  

          �� �	 ��
�À >!o'=�� �Q .
��
�
�� �

�c&� �*+ �#)� D�A &    X�,-�Pj� ��o�[��' ,h�=�� ��)
��
�L� �*+ ¥/�� .
��
�6 ��/�� % ^�t.  

)+(   ,���

�c� �

�c&� % ��)�� >!
�r �86
���' �/�'1� 
�j�� ~��oz(�� .
/�U�
6 \8� 
	 y�Ó �:  

‘} ‘  ¶T	
U�
6 �Q#J	 \+' �/�'� 
�jc #)�  
‘F ‘  � >�',�� % ��)�� >!
�r �86
: 
�jc #)� ¶T	
U�
6 �Q#J	 \+' {'1  
‘u ‘  T	
U�
6 �Q#J	 \+' \7��� >�'! B�Ñ ,�6 ��)�� >!
�r �86
: 
�jc #)�.  

)'(  ,��            �(U� 
	,�� �
4(�� ­
�:1� D/M % X(/w/8�� �(�K �
M; 
7/t �(U� .
��
�6 ��/�� �

�c� 
      Z8� ,�=� & �T	
U�
6 �3(�)	�GG        ��� �,�	 
7/t ,�=� & '� �9Q ��(/     Z�8� ��
�PFGG � 

��'/��
P     X(/w/8�� .
3(�� ���
�6 ��
@ %             D�/M .R
��4� .
���
�6 '� 
��jc �	 ����' �
             .��
�
�c&� E
�3 % T	
U�
6 �3(�)	 >,@�' .
��
�6 ��/�� y�A ���
���� .��

�c&�u ' � 

'�    �

�c&� v�*�' ��        U� ���)�� >!
�r �86
��� .
��
�
�� ��/�� ��
@ %      ,�: ���/�x��� �(
 .��!F�T:1� Z8� >�'! .  

                 �
�M; 
7/t �(U� .
��
�6 ��/�� T¹U)�� m
/h
6#7� �8[�	 ��
���� .��

�c&� D/M .R
�4� q�� .
��
�
�� �(U� 
	,��
             Z8� ,�=� T	
U�
6 �3(�)	 �(U� 
	,�� �
4(�� ­
�:1� T� % X(/w/8�� �(�K�GG      �(�� �,�	 
7/t ,�=� '� X�#Q �/ ��
P

  ��FGG � ��' /                  >!n'=�	 _3
� �b; ��/�x��� �*+ �

�c� {; X(�� & �4
L� �¨t �X(/w/8�� .
3(�� .
��
�6 ��
@ % ��
P
                    '� >��#L� % ��#t; ��' ��/�x��� .
��
�6 B6 ¾�#J��� ��#t; '� #h�',�� #[: .&
@ D�	' ��/�x��� �
:�#	 Z8� �!
: X
Y�6


�� ��/�� % ��)�� %.
��
�.  

Copyright © United Nations, 2009. All rights reserved



-453-

UV-U-L   ��
�!"� 1���D  

          �	 .��

�c&� .
��
�
��' 
�j�� W�(3� �	 W(3 T� Z8� �#x��} {; ~ .  .��
�
�c&� N�#4; \]
��'
  �	}   {; �      
��b ���
�
�� '� �/8�� Z8� D6
���
6  .    ���

�c&� N�#4; \]
��'� ' ~ E#�6 y�A ³ .
��
�6 '� 
�jc X�,-�P
6 

�#c� . ; R(ª'   �

�c&� N�#4�            ��	 .��

�c&� % 
7	�,-�P� `
P >�#��	 �Q .
��
�6 X�,-�P
6 }   {; �   "�#�Q1 
>�',�� .
��
�
�� �

�c� .  

u~-u-�-}  N�� �

�c&�-} :W
J��&� >
�
K  

u~-u-�-}-}   "#]��  

  �J-��� ^]��� �'#I % �(s� T���� �

�c&� �*+ \�
º.  

u~-u-�-}-F  �

�c&� ���#$   

         ^]z _� �

�c&� .
��
�6' 
�jc �=A}},�          .
�
�P _P �� T�� & 
� T:� '� �
UP
6(8/� 
 ���/K >��#@ �4�,6)FG º��(´	 ± � º��(´	.(  

u~-u-�-}-u   �#�)��  

           �v�UJ�' �0/�J��' �­#��' ��8�U�� % �
[�3 �,º ³ �b; �#)�� �*+ .
��
�
��' 
�j�� %(���
    �b;' �`�#@' �E=Ä'             �� �

�c&� ,�6 ���
�6 '� �/8c TU� �@(�J�� >#h�,�� �/��(t T�� ³HGÐ      �*+ N�#4; T
: 
7�/��(t �	 

>#V

	 �

�c&� .T	
U�
6 �Q#J	 \+' �

�c&� .
��
�6' 
�jc Z8� `
��� & �/��(J�
6 `8���� �#)��'.  

u~-u-�-F  N�� �

�c&�-F :&� �

�cL����#  

u~-u-�-F-}  "#]��  

  ��         �/8c�,�� �/h
6#7U�� .ji(��' ­#���� D�	 X
U@; �	jP �

�c&� �*+ 9/ .     �
�
�c&� �*�+ �#ª'
.��]� ��,@¨6>��#L� .
4�! % �]�
6' ���#P .  

u~-u-�-F-F   �

�c&� ���#$  

                  �'
��� ����

�c� >��#@ �4�,6 .
�
P _P �� �T�� & 
� �

�c&� .
��
�6' 
�jc �=A      
�� ± F º	��(´       �'
�� ���

�c� >��#@ �4�,6 .
�
P _P �� T�� & 
� �=A É � - �G ± F º��(´	 .  >#��J��'

         \+ �

�cj� �([��� >��#L� .
4�! B6 �([��� �/�	=��uG ��/:!  .    N�#4r� �*+ �#U�'}G  
+,��6 �=A .�#	 
      >,� �

�c&� .
��
�6' 
�jc D/MF�      ��/K >��#@ �4�,6 ��
P )FG ± � º��(´	 .(      
��j�� ��#��� >#�t 
	�

 �� �T�� &� \]
�/t �([��� >��#L� .
4�,� >�
U�� .
��
�
��'}F��
P  .  

Copyright © United Nations, 2009. All rights reserved



-454-

u~-u-�-F-u  �#)��  

           �v�UJ�' �0/�J��' �­#��' ��8�U�� % �
[�3 �,º ³ �b; �#)�� �*+ .
��
�
��' 
�j�� %(���
       �@(�J�� >#h�,�� �/��(t T�� ³ �b;' �`�#@' �E=Ä'         �� �

�c&� ,�6 ���
�6 '� �/8c TU� HG      �*+ N�#4; T
: 
7�/��(t �	 Ð

>#V

	 �

�c&� .�
�6' 
�jc Z8� `
��� & �/��(J�
6 `8���� �#)��'T	
U�
6 �Q#J	 \+' �

�c&� .
�.  

u~-u-�-u  N�� �

�c&�-u : R�=�+&�  

u~-u-�-u-}   "#]��  

  � N
��� % R�=�+&� �

�c&� �*+ \�
ºT���.  

u~-u-�-u-F    �

�c&� ���#$  

                  R�=�+&� T���� \� v�b' 
�j�� ��()� �'! R�=�+&� ��d �[�	 % m
�UK m
�/
w� .
��
�
��' 
�j�� _
w�
 m
�/:! m&
��3� .           B6 ¼'�#�� \����
Q(� �,� �/
/4 �4(	 TUV % R�=�+&� �(U�'� ' FGG     {; !(��' =�#+ �    >#�t % =�#+ 

}� �/:! � .    >�',�� �*+ �n#U�'}F      
+�,: �/�
M; >,� >#	 u   �/8-8� >,	
���� ��jw�� W
z'1� �	 Dz' TU� .
�
P  . 2ª'
�#��� ¥�P Z8� m
�!(�� R�=�+&� .
+
�� ,@� �(U� �� .  

      �
��� (���� Z8� \����
Q(8�� !!#��� �,	 �(U�' :      
+��,�	 W�
�� >'�b Z8� £t
º1gn   �,
� !!#� �,�� �  6�   \7���' =�#+ 
 6}~ =�#+  .       �]�

�� R�=�+&� ��P Z8� Z�
� ÉG,~  98	 )},�R�=�+&� �,	 �
M; 98	  (    �,��	 ¾�8
� Ì�@ !!#��� !�=�'

 ��'�b W�
��8 gn) �Gm

�#�� =�#+  .( �]�

�� W�
���� >'�b Z8� £t
º É8 gn {; !!#��� !�!=� Ì@ FGG=�#+ .  

u~-u-�-u-u   �#)��  

  %(���         �v�UJ�' �0/�J��' �­#��' ��8�U�� % �
[�3 �,º ³ �b; �#)�� �*+ .
��
�
��' 
�j�� 
                �� �

�c&� ,�6 ���
�6 '� �/8c TU� �@(�J�� >#h�,�� �/��(t T�� ³ �b;' �`�#@' �E=Ä'HG      �*+ N�#4; T
: 
7�/��(t �	 Ð

>#V

	 �

�c&� .
�jc Z8� `
��� & �/��(J�
6 `8���� �#)��'T	
U�
6 �Q#J	 \+' �

�c&� .
��
�6' .  

u~-u-�-�  N�� �

�c&�-� : �	,[��  

u~-u-�-�-}  "#]��  

  T���� N
��� % ��U��� X,[�� �
�d �

�c&� �*+ \�
º.  

u~-u-�-�-F   �

�c&� ���#$  

                �� ¥�P� D/M ,��� 28i _/
w� T	
@ ��P�(6 �

�c&� ��d {; �

�c&� .
��
�6' 
�jc _
w� _/
w�
�

�c� ���
�6 TU� . ��'�b W�
��6 �/
/4 l[3 ��	,[� ���
�6 '� �/8c T� D�A'150 gn ¾8
� �
3 >#�t' ��/3
� \8	  .

Copyright © United Nations, 2009. All rights reserved



-455-

       ���jw�� D�z�(�� % Í8���� �
�&� % .
	,i �j� 
7/8� a
ªr� �
�&� % .
	,i �jw� ���
�6 '� �/8c T� D�A'
 �/8�� _/
w� Dz�(	 �	 >,	
���� ��(�� 
� v�b' ����
�
�� '�}~�	,i .  

 ��'�b W�
���6 �/
/4 l[3 �	,[� D�A >�
U�� .
��
�
��' >�
U�� 
�j�� �� �Q50 gn ¾8
� �
3 >#�t' }}�/3
� \8	  .
                   �� �	 ,@�' TU� Í8��� �
�&� % .
	,i �j� 
7/8� a
ªr� �
�&� % .
	,i �jw� ���
�6 '� �/8c T� D�A' Dz�(

 .
	,[�� W(�� ¾8
�' ��/8�� _/
w�� >,	
���� ��jw��}~�	,i  .  

u~-u-�-�-u �#)��

               �v�UJ�' �0/�J��' �­#��' ��8�U�� % �
[�3 �,º ³ �b; �#)�� �*+ .
��
�
��' 
�j�� %(���
                �� �

�c&� ,�6 ���
�6 '� �/8c TU� �@(�J�� >#h�,�� �/��(t T�� ³ �b;' �`�#@' �E=Ä'HG  t �	 Ð    �*+ N�#4; T
: 
7�/��(

>#V

	 �

�c&� .T	
U�
6 �Q#J	 \+' �

�c&� .
��
�6' 
�jc Z8� `
��� & �/��(J�
6 `8���� �#)��'.  

u~-u-�-�  N�� �

�c&�-� :�/4�
�� >�[��� >#h�,��  

u~-u-�-�-}  "#]��  

  + \�
º�/4�
c >�[: >#h�! �

�c&� �*.  

u~-u-�-�-F  �

�c&� ���#$  

  U� 
p \4�
�� �j]�� >��#@ �4�! ¾8
� �/À ��6
� >��#@ �4�! .�b �

�c&� ���
�6 '� �/8c �(
��± F º��(´	                   ��� 
�7o/�
M; �T�� �/4�
c �	'
�� >�[: >#h�! ��
L v�b ,�6 ���
�
�� '� �/8�� D�A É G,}  X'� 

 >��#@ �4�,6 ��± F º��(´	 .     
� �*+ >�[��� >#h�,�� ��
@ #����'          >��#@ �4�! >!(� ,�6 >,@�' ��
P �� T�� & 
       {; ���
�
�� '� �/8-8� \4�
�� �j]����± F º��(´	 .          �� T
: �#c� .
�
P _�� ���
�
�� '� �/8�� �
:�#	 \]
��'

m
/7��	 �

�c&� y��� .  

u~-u-�-�-u   �#)��  

             
���#@ �4�! R'
x�� ³ �b; �#)�� �*+ .
��
�
��' 
�j�� %(���  �/4�
��}�G º��(´	    �,�º ³' 
�

�c&� N
7�3� ,�6 .
�
P _P �jc `�#@' E=Ä' vUJ�.  

u~-u-�-�  N�� �

�c&�-� :X,[�� #��  

u~-u-�-�-}   "#]��  

  X,[�� #�� �

�c&� �*+ \�
º.  

Copyright © United Nations, 2009. All rights reserved



-456-

u~-u-�-�-F   �

�c&� N�#4;  

  �(P ¥�P Z8� �3�(U	 �/8c '� �/8c \+' �

�c&� ��/� Dz(� .Dz(�' �#�: 2/�: }�,~ y� 9	 
��/��� =�#	 . 
²R' �8�� Z�8�'H,} W
J��� �	 .
	�#Q(8/� �} ± F,���/��� Z8� 9P .  

 <&(��� �(�� Z8� m
�!(��' �(��� ¥��8� m
�R�(	 <&(��� 
+�(K �(U� �/À X,[8� ���()�	 '� �/3�(�P� �/8c D�A
 �#�: ¾8
� �*�� ±o(��� 2/���� ¥���}�,~ 9	 �

�c&� ��/� =�#	 % W(z(��' . ���()��� �/8�� >��!; m
��� �n/���'

 ��'�=6HG`/���' ��#��� �

3
s� X,[8� D�Ó �/À <&(��� 
+�(K �(@ �4�!  .>,@�' �	,[� ��/� T� D�A' .
�	,i TU� �8[J�	 .
�/� X,-���'.  

�� �(U� �/À �R '� ��,�3 ���: TUV % ��(�[	 �/8c X,[� ¥�P �(U�' �(��� ¥��8� m
�R�(	 ��/�8� �(��� ¥��
 �#�: ¾8
� �*�� ±o(��� 2/����}�,~
+=�#	 % m
�(z(	 9	 .  

u~-u-�-�-u   �#)��  

   �/4�
�� 
���#@ �4�! R'
x�� ³ �b; �#)�� �*+ �3�(U�� 
�j��' 
�j�� %(���}�G º��(´	 ³' 
3� ,�6 .
�
P _P �jc `�#@ '� vUJ� �,º�

�c&� N
7�.  

u~-u-�-�  N�� �

�c&�-� :,h�=�� ��)��  

u~-u-�-�-}   "#]��  

  
�r �86
��� ���
�
�� >�,: �

�c&� �*+ 9o/��,h�=�� ��)�� T�� Z8� ��)�� >!.  

u~-u-�-�-F  �

�c&� ���#$  

  D��[�� �	 �6 Zi(�� Z[:1� #����� ��)�� �
/� l�fz ��)�� �
/� �(U� .(J�� �(U�' 
/3,�� �/��
\8� 
�� �

�cj�:  

)�(   �� D��[�� �	 
� Zi(�� ��)�� �/��(t ,�=� & 
	,��}~ �

�c&� �/��(t �(U� �_�(t 
 '� ���
�
8� �([��� ��)�� �/��(t �	 B�#� T:� 
/3,��FF¶_�(t   

)­(   �� D��[�� �	 
� Zi(�� ��)�� �/��(t ,�=� 
	,��}~� �/��(t �!
�� �_�(t  
/3,�� �

�c&
 % �([��� ��)�� �/��(t ­#z Ti
@},F.  

��/�� >��#L� �4�,6 .��

�c&� �#� . \+ �

�c&� >#�t'F���
P .  

Copyright © United Nations, 2009. All rights reserved



-457-

u~-u-�-�-u   �#)��  

  ,�6 X
�� ��
P �jc `�#@ '� vUJ� �,º ³ �b; �#)�� �*+ ��)�� >!
�r �86
��� .
��
�
�� %(��� 
�

�c&� N
7�3�.  

u~-u-�-~  N�� �

�c&�-~ :�#���� ¾�#J���  

u~-u-�-~-}   "#]��  

  
�r �86
: �/8c '� �/�'� �/8c >�,: �

�c&� �*+ 9o/���#�: ¾�#J� T�� Z8� ��)�� >!  .  

u~-u-�-~-F   �

�c&� ���#$  

  Ti�(�	 �
/� �,[� ��(��� Z8� 
78i' `�#$ �� ��/�� >��#L� �4�,6 m
�#�: m
]�#J� �/8c T� â#J� 
 ��(:}F� ¾�#J��� �
/�� ��'
�	 >(�6 �,
� _�(t D��[��� 23
4 �	 !,�� Z[:1.  

�

�c&� �/8È m
/��(�	 mj/i(� B
P
�	 ��P' 9x@ �b X'
�	 Tã Ti(6 !,�� ¾�#J��� �
/� Z8� �([L� 9��' . T� â#J�'
 �/�	R >#�J� m
�#�: m
]�#J� �/8c).
�
P (	 
p >�#��� ����� �'
���

�c&� �
/� Z8� �	(�� �'1� )�
	1
6.(  

u~-u-�-~-u  �#)��  

   ��
P �jc `�#@ '� vUJ� �,º ³ �b; �#)�� �*+ ��)�� >!
�r �86
��� '� �/�'1� 
�j�� %(���
�

�c&� N
7�3� ,�6 X
��.  

Copyright © United Nations, 2009. All rights reserved



Copyright © United Nations, 2009. All rights reserved



������ >?;�  

 1�8���� ��
�!"� W���D  
��+�� ��$�B  

  

Copyright © United Nations, 2009. All rights reserved



Copyright © United Nations, 2009. All rights reserved



-461-

������ >?;� ���
�g  
<�=��  1%=6��  

L/-  ������ >?;� 1'$�'............................................................................  ��u  
�G-}  "#]��.......................................................................................  ��u  
�G-F  E
����.......................................................................................  ��u  
LF-  ��� Y�o�� �����3� 1�
�+�� ����p68� ´
��� |'�+�$�� 9$6�� ��
�!��	�+��� �#$�.................  ���  
�}-}  �	
� .
	(8�	................................................................................  ���  
�}-F  ��9/�[��� % 
� ¼(���� .�#á/]�...............................................................  ���  
�}-u  �

�c&� >=74�...............................................................................  ���  
  

Copyright © United Nations, 2009. All rights reserved



Copyright © United Nations, 2009. All rights reserved



-463-

 <�=��L/  
������ >?;� 1'$�'  

L/-F  ��o��  

�G-}-}   ��(���� ���
7[8� �(���' \	
��,�� X,[�� �

�c& >,���� 9	1� 9Y3 T/�,�� �	 D6�#�� N=s� Xo,��
 #i
���� >!,���� R
]�� .
�'
@') W#J�� #Y3��}' T/�,�� �*+ �	 �-�-F-}H-}' ��-�-u-}�-} ��-�-�-}�-} �

'�-�-�-}F-}	 � ��/4b(���� �/�/Y���� ��hj�.(  

L/-.  C��+��  

�G-F-}  �/4b(���� �/�/Y���� ��hj�� �/���� 
	,�� N=s� �*+ % >!��(�� �

�c&� `h�#$ `/
�� \]
��.  

  

Copyright © United Nations, 2009. All rights reserved



Copyright © United Nations, 2009. All rights reserved



-465-

 <�=��LF  
�� 9$6�� ��
�!� 1�
�+�� ����p68� ´
��� |'�+�$  

�	�+��� �#$���� Y�o�� �����3�  
LF-F  1'�I ��'
8�'  

�}-}-}  #�               To�� Z8� #i
���� >!,���� R
]�� .
�'
@' ��(���� ���
7[�� >�,: .

�; {; �*+ �

�c&� ���#$ \	
       .�#�J�� �/���� 
�� ��($ X,i �
�d�-�-F-}H-} ' ��-�-u-}�-}  ��-�-�-}�-}� '�-�-�-}F-}  �	 

 �/4b(���� �/�/Y���� ��hj��  

�}-}-F        [� T� Tw¤ �*�� ��o'1� �b(���� D�Ó'           \�J� #�i
���� >!,���	 R
Q ��'
@' �(��	 ��#7[� 9/�
  l�#��6"��'
L�"          X
� % >�!
[�� .
�'
L� �	j�� �/�',�� �/:
J�&� 24(� }H�F        X,[��� �
�
�c& ����o,��� 
7�]/[6 �

�

�c&� �*+ .
/���	 Í8�' �(��� \	
��,�� . ��8��� �	 "#]�� �*p >,���	 �´/+ �

�c&
6 X(�� �� 2ª'�[�-��.  

LF-.  &�76��� K �b �
7d�� ����̈o���  

  %
z; �

�c� N�#4; �'! ��

�c� `
P �o'� �b(��6 �3�
�	 .
�'
L� 9/�[� % �/�
��� .�#o/]��
6 ¥���:  

LF-.-F  1���+�� ����p6��  

)�(       Z8� ,�=� & "
Jä�}G        �� ,�=� & '� �h
�� % FG        .��]� �x/�3 ������ % �h
�� %  %
¶�(���' #����  

)­(  ¶
� ¼(���� �([��� �/�
Mr� �8�U�� % "
Jä�  
)�(  ¶9/�[��� 2�@ >��#L� �4�!' ^]��� �� �8���	 �v���� % >!
�R  
)!(                    % ��6 ¼(���� R'
x�� '� �'
�� 
� ¼(���� >�,��� >(: �� �#)6 �D�[�� >!
	 W(3 % �]�

¶y�-�� �
���� ��#7[��  
)+(  � #á/]��3
/[�� .
��t' .
+(J�� �
U	 T�,�� '.  

LF-.-.  �	�+��� �#$��' ��Y�v �����3  

)�(  "
Jä� % 
p �
��� >��#�8� �/�o'1� �([��� .
4�,�� % ¶v���� % #o/]� �'! �9/�[���  
)­(  @ >��#�8� �/�o'1� 
/3,�� .
4�,�� % W
J���¶v���� % #o/]� �'! �9/�[��� 2�  
)�(  ä�� % "
J¶�([��� �/�
Mr� �8�U�  
)!(   R'
x�� & ����� % "
Jä�}G�t 94
3 �h
�� % ¶�(��� '� #���� % .�#o/]� �	 ^  
)+(  \8� 
	 `�� ���#V �3
/[�� .
��t' .
+(J�� �
U	 T�,�� '� �]�:  

Copyright © United Nations, 2009. All rights reserved



-466-

‘}‘  ¶��
�L� �(��	 0J3 Z8� Î
JL�  
‘F‘  ��
7[�� �3
�	 ­
�@ % X
:�� ��(�� �(P� �
���P�¶�  

)'(  z�
��� !,� % W
J���¶.��o(��8� >,o�-�� ¼�(�1�' .
  
)R(                    (	 
�� ¥���� q��� !',�L� % v����� TY� �� ���#V ��,s� vk % >!
�R .
J�i�         

¶X
�8�� .�N�#4;  
)¼(     % "
Jä�    T/])�8� �6 ¼(���� Z[:1� ^]���   :1� ^]��� '� �    #o/]� �'! �T/])�8� Z[

¶v���� %  
)�(  �R\8� 
	 �
���P� N�o#4 �	 �=��� 9Y3 �/�
�t >!
:  

‘}‘  '� ¶��R
��� >!
�� 0J3 vk >!
�R  
‘F‘  ¶T�t� �=� .
J[6 l[�� �J8�§ ��R
� >!
	 vk 0J3  

)�(  y�-�� ³ q�� T/])��� .�,�	 % \8� 
	 #t(�� �� ���#V T/])��� .�,�	 �/]�:  
‘}‘         �(��	 0J3 {; T[�' �
��U�� 0J3 % �(U�     .�,��� N�!� .
��Ji�(	  >!(4(��

¶�(���� �*+ �o,��� '�  
‘F‘  ¶
7�8��' >!(4(�� .�,��� 9x@ 0J�6 �(U�  

)¦(  \8� 
	 `ö�� �#)6' �
$r� '� N
�(�� N
�
� �J8�§ �/�(3 �	 �(U� �� Z8� �>!
�� 0J3 X�,-�P�:  
‘}‘           �� �/�(��� .�b >!
�� �*p 9/�[��� .
6
�@ �h
�3 Z8� 2ª    9/f��� �(P� �
���P
6 ��J8�-

              ��/�(�8� 9/�[���� ­
�@ �h
�3 {; T[� �� ��/�(��� v8�� �/�Æ� .
Ji�(�8� >!,��
¶
+R'
x�� '� >!(4(��  

‘F‘  �8�,
�� �/�(��� �*� X
�8�� .�N�#4; .
Ji�(	 ¥���.  

LF-U  ��
�!"� �?p,_  

LF-U-F  ��
�!"� 16̈+'  

        	 N
�6 �� �

�c&� �o[�	 �(U� ,:             �#�z �'! �t(�i(�� >(��� 0J3 �	 �	,i \��8� Z8� �!
: 2P
�

²
U	 % 
7�/
w�' �

�c&� ,/: ��'
L� 2/�#� D	 ��
� .\8� 
	 �

�c&� �o[�	 % #�t(�� �� 2ª':  

)�(              ­#:� ��
w	 �(U� �56 �

�c&� ,/: ��'
�8� ¥��� �/À T�U)�� ��    �#��� �	 �U¤ 
	
¶X,[8� "o#���  

)­(    ��               ��/�',�� ��Y��� �
/�� m
�
$ �

�c&� ,/: ��'
L� _/
w�� m�,/4 T��� >=74� ��6�56 >=7� �(U�
 \P
/��� ,/@(�8�)ISO. 1161:1984 (Series 1 Freight containers - Corner fittings-Specification(¶  

)�(  ��hj	 X,i >,� ¥��� X,[�� D:' l/J-�� �8/P(6 >=o7� �(U� ��.  

Copyright © United Nations, 2009. All rights reserved



-467-

LF-U-.  9$6�� ��$3E  

�}-u-F-}  \8� 
� X,[�� �,º �� 2ª:  

)�(  X�,�i�'� ¶��6
� �8�U6 �

�c&� �o[�	   
)­(  ��#��	 �8�U6 �

�c&� �o[�	 X�,�i�.  

�}-u-F-F                  T� =n7� ���,�,L� vU��� .
6#� �	 #w�� '� B��(i(	 B�6#� �	 �JÇ��	 ��6
w�� �8�U�� �(U� 
	,��
 l/JA �8/P(6 �6#�X,[�� D:' .�6#� T� % T	�#t 2/�#�' .
6#��� B6 T-8A �� ���R; 9��'.  

LF-U-U  ��Ad���� ������ 9�2�  

�}-u-u-}                   \�P
/��� ,/@(�8� �/�',�� ��Y��� ��
�� T/x����' ±
/��� X
Y3 ,o/��� �·5� 
	 �jc Z8� ��� ³ 
	
(Road vehicles - Measurement techniques in impact tests - Instrumentation) ISO 6487:2002.  

�}-u-u-F  �

�cj� �/�
��� .�,��� #t�(� 2ª:  

)�(          �� 
�7P
/: ��P T�� & W�
��8� �
P
/�	FGG   ß!1� 
Ø!!#� ,@ R'
x�� &' ��}  &' =�#+
      �� Z8�1� 
Ø!!#� ,@ T��GGG u =�#+  .        ,/: ��'
L
6 W�
�� ±
/�	 T� ^6� X
U@; 2ª'

�

�c&�                 B/8J����� B��'�=��� q���: ��	 Í3
s� ¥���� Z8� '� \4�
�� �#��� Z8� 
	; 
    X,[�� �,[	 �	 ­#:1� B��'
x��� .         % W�
����� ±
/�� m
�	 W�
���� \P
/�	 ^
z 2ª'

  ��'
�8� �(��� �(�� .   ' ����	 2/�#� ��/J[6 ±
/�	 T� ^6� \+ �8o�J�� ���#���'  `[��
'�=�� q���6 B��/J[��¶B��  

)­(  �#���� �

�c&� �o[�	 ��#P ±
/�� �8/P'¶X,[�� _:' ��#���� �8�U�� '� �  
)�(                TUV % X,[�� �� �M
��� .
6�#�z&� T/x�� D/���� .
3
/
�� D/�x�� \�:� {; \8�
Ä X
Y3

          �� T�� & !!#� ��o/�6 �	=�
6 ^
�#�� W�
��8� TxPGGG } =�#+  .      X
�Y3 �o����� �� 2ª'
D/��  !!#� ,�,� D	 .
4#���� ��(��� #I
��	 ��J-�	 .�!!#� ¥oV#	 .
3
/
��  % 
��'=�� FGG 

 ' ß!� ,�� =�#+FG   ��� & ¾��#J� �,��	' �Z[:� ,�� .
�o/��� *c� �,�	 �	 �h
�� %       T
 ���G¶�/�(i ��
$ T� �� T
��!   

)!(           �U�; TUV % ©	=�� D6
���� T6
�	 W�
���� TxP ��=-�� �8/P'      ��
4#��P� ��U¤ �/À <'#
m
�@& �8/8�'.  

LF-U-L  >��,y�  

�}-u-�-}  �
��� (���� Z8� 
+,�6 '� �o[��� _/
w� T
: �

�c&� ,/: ��'
L� ��V �U¤:  

)�(   ��(���� ���
7[�� :          (��6 �$(]�	 �Q >!
	 �� '� N
�
6 ��#7[�� ?���H�      ����P �	 �h
�� % 
     m
$(]�	 ��#7[�� �(U� &' �

�c&� N
��� .      NT	 m
6(Q#	 �U� ³ �b;'H�      ������� �	 �h
�� % 
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          �8�� �(U� �/À ��#7[�� NT	 9�/t ���(�L� >!
�R 2
�6    �

�c&� ,/: ��'
L�)  �Q�
J�� �8�U��
�����' ( �([��� >�o,��� �8�U�� �	 �U¤ 
	 ­#:�)R(¶  

)­(     #i
���� >!,���� R
]�� .
�'
@ :   J�6 #[�� T� ?¤        �$(]�	 �Q >!
	 �� '� N
�� �	 �/�U�� 0 .
                �([���� >�o,��� �8�U�� �	 �U¤ 
	 ­#:� �(U� �/À #i
���� !,���� R
]�� ��'
@ ?Ä')R( �

    R'
x�� �&� Z8�H�    
7��P �	 �h
�� %  .        �$(]�	 #i
���� >!,���� R
]�� ��'
@ �(U� �&� 2ª'
 �

�c&� N
��� .    @ NT	 ­(8��� �	 0/�'         ��Q�
J�� 
7�8�� _3
� �b; #i
���� >!,���� R
]�� ��'


 �� ,�=� '� �'
��HG >�o,��� ����� �	 �h
�� % )R.(  

�}-u-�-F  >y|�-�� ��'
L� �8�� Tox��' ±
��'.  

�}-u-�-u      �	�#i .��

�c&� ,V1 
7��#��� �

�c&� ,/: ��'
L� �/4(� 9��' .  �o[��	 Z8� ��'
L� 2/�#� 2ª'
&�                    D�/M % 
7��#@ ,//��� 
��'R D�: D6�� �
���P
6 
7�/
w�' X,[8� "o#��� �#��� �	 �U¤ 
	 ­#:� �(U� �/À �

�c

.
+
�&� .                  �o[�	 �	 X,[8� "o#��� �#��� % _/
w��� >=74�' �

�c&� ,/: ��'
L� 
��'R D�: B6 �4#t �� �/8�� 2ª'
�

�c&� .�c� T��� ¦|#��� �,�,���
6'
X,[�� ,�6 ,�#�� >#@ �	,[�� �
.  

�} -u -� -�      X,i ��,@; 2ª)  #Y3��} -u -F(            �	,[�8� T��J�� !'!� l�/$ ½���	 �'
�� �/À �        
)  #Y3��} -u -� -} (               R'
�x�� '� �>,@�' �	,i {; �
���
6 �X,[8� "o#��� �#��� % 
��'=�� \��: ,�� y|�-��

        ß!1� .
	,[�� Z8� T�J�� !'!� l/$ ½��	    TU)�� % �o/
��}         �	 E
���� % .�!!#��� D/M {; �
���
6 u  =�#+ 
  {;}GG =�#+  .        #Y��� 2ª �U� �x/���� �*+ {; Toi(�8� .
	,[�� ��#U� ��'#��� �	 �(U� ,:' �

�c� �h
�3 %

>,@ Z8� X,i T�.  

�}-u-�-�          % �(i(�� (���� Z8� X,i �� 2��'�}-u-�-�     � ,/: ��'
L� ��t 9�� �    T/x���' �
�
�c&
�h
���� .                     
��� ��
���Pj� 9hj	 �Q �8�ª �� �35V �	 9h�! �#z '� �o()� '� ­o#�� �� #7Y� �&� 2ª ��

�c&� ¼
÷r'

�#c� {; T�3 �8/P' �	 ¾�#J���' _/
w���' ��'
��� .

8��� ,o/��� �� 2ª.  

LF-U-Q  �p8�8£� �����
�� 1;��'  

�}-u-�-}  
�� �/8�� X
Y3.
3
/  

)�(                   Z�8� T��J�� !'!� l/$ {; �	=�� T6
�	 W�
���� TxP �5)6 >
�: T� .
3
/6 �/8�� 2ª
             !!#��8� ����,� �n,��� Ôt
U�� _6
w�� W�
���� TUV % �
/$1� "#� �	 ,�5���' .
	,[�� .
              !!#���� W
���3� ���3 T� �� W�
���� >'�*� �([��� ��8��� W�
���� ��/: T/x�� 2ª' .

 2ª'�/�
��� ��
��� .
3
/
�� �/8�� D
�� ��:  
‘}‘               `�8��� 
�/t �	=�� T6
�	 W�
���� Tx�� ��o�[�� .
3
/
�� ±
/: 2ª �N
��:&� ,��

 % �o/
�� N�#4r� �
���P
6 X,[�
6�}-u-�-F¶  
‘F‘                  `�8��� q��� >#��J�� ©	=�� D6
���� T6
�	 W�
���� TxP �� .
3
/
�� T�)� �� 2ª       

 D	G,G� �/3
� ' X,[�� N,6 T
:F,G¶�,�6 �/3
�   
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‘u‘      	 T/8���� R'
x�� �� 2ª      B6 ¼'�#�� �*�� .�!!#��� �,F ' }GG     �� 2ª 
�� �=�#+ 
           �
$; % .
	,[�� Z8� T�J�� !'!� ½��	 �
�3 ­
�@ 9��uG     !!#���� W
��3� ���3 

�/�(i ���: T� �� . ���3 T� T�wÄ �� 2ª'm�!!#� �,�� % W
��3�¶m
/�/
$   
‘�‘   
+�,: ,/�A �
�3 �
���P� 2ª�¶T/8���� % �h
�� %   

)­(              �
3!� �(i(�� (���� Z8� �

�c&� % �	,[8� T�J�� !'!� ½��	 �
�3 ­
�@ �#ª . �
���

t
\8� 
� X
/��� 2ª �!o!#�8� W
��3� ���3 T� {;:  

‘}‘         �3 D/M �
���P
6 ��@�R«� �/
�3 9/f: �t(J[	 ­
�@     .jc,	 �� �´V
��� .
3
/
�� �

�/�
��� ��!
��
6 �3
��P&
6 �©	=�� D6
���� T6
�	 W�
���� TxP % .
	,[��:  

  

  �/@:  

Δt =  ¶W�
���� 9/f: B6 �	=�� E�
t  
ωn =   ,n�|-�	 �Q \�/
$ !!#�)���� l[3 
��'=�
6��#(¶  
ωd =   ,n�|-�	 \�/
$ !!#� =ω ζn 1 2−  

kx��  =  KthW�
���� .jc,	 ��/: ¶  
ζ=  ¶l/J-��� �
�3  
i =   B6 ¼'�#�� �T	
� !,�}¶W�
���� .jc,	 �
�3 !,�'   
k =  ' #Ji B6 ¼'�#�� (+' D�s� Ti
@ % T����� #�	��
6 �/�
L� ��/���� i.  

‘F‘          >(���� �� �´V
��� �@�Rr� 9/f: �
���P
6 �/
���� .
��
���� �	 �t(J[	 ­
�@‘} ‘
�/�
��� ��!
��� % �j��:  

  

‘u‘            >(��� �� �´V
��� �t(J[�8� �([��� ��8��� W�
���� ��/�6 Î
J�@&�‘F ‘ �
���
6
#Y��� ,/: !!#��� W
��3� ���3 {; .�/��� �*+' T�J�� !'!� l/$ ½��	 ���3 ¥
[� �

         !!#��� W
��3� �
�3 �	 ,�,���
6 ������ �*+ {; �
���
6 �	,[8� .    ��#�U� 2�ª'
 >(���‘} ‘M 9//�� 9�� Ì@ \�/
$ !!#� T� ��\�/
��� !!#��� W
��3� �
�3 D/.  

‘�‘  �

�c&� �	 .
	,[�� Z8� T�J�� !'!� l/$ ½��	 ,/�(�.  

�}-u-�-F  ^
�� ���#$.
�'
L� �8�� �h
t '� ��3 ��(��� ©	=�� D6
���� T6
�	 W�
���� TxP 9/f: ±
/:   
   �8�U�� (+ �

�c&� ,/: ��'
�8� �Q�
J�� �8�U��' �

�c&� TK ��(�L� �8�� DM Ti
@ �U� ³ �b;

� T6
�	 W�
���� .
P
/: Z8� ���,� T	
�	 `/
�� 24' ��

�c&� ,/: ��'
�8� �([��� >�,��� {; �
���
6 ©	=�� D6
���
�
��� (���� Z8� �

�c&� ,/: ��'
L�:  

[ ])(�tsin
�t k)(i�t�

0d

n

�
ki

d

i

k
k eX −−= −−

=
� ωϖξι ��

( ) ( )[ ] ( ) i
22

nd

kitn
i

0k
kni 12kitcosext2 ξζωωζωξ

ζω
−+−Δ�Δ=

−Δ−

=
����
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   �©	=�� D6
���� T6
�	 W�
��8� ���[�� 9/��� 2����Acc(t) (corrected) D6
���� T6
�	 W�
���� ±
P� Z8� �
�/�
��� ��!
��� �
���P
6 ±
��� ©	=��:  

  

  
  �/@:  

Acc(t) (measured) =  � ±
��� �	=�� ��/:¶\8�J�  
M1 =  ¶�

�c&� ,/: ��'
L� �'! ��

�c&� �o[�	 �8��  
M2 =   �/8�J�� �

�c&� �8��)�Q�
J�� �8�U�� 
7/t 
� (¶�

�c&� ,/: ��'
�8�  
R =   �([��� >�o,��� �8�U��)�Q�
J�� �8�U�� 
7/t 
� (¶�

�c&� ,/: ��'
�8�  
ΔM=  R - M2¶  

   9/: �	 .
	,[�� T�J�� !'!� l/$ �

�c� 9/f: ,��(�'Acc(t) (corrected).  

LF-U-a  1
���� ���#(�  

                  ��	 �	,[8� T�J�� !'!� l/�6 
7�/�[� �U¤ �´$
c W�
���� ±
/�	 �	 >
�8��� >�
Vr� _3
� �b;
            T�J�� !'!� l/$ �(U� �� ���#V �/�
��	 .
	,i �j� ,�6 \J/I(�� W�
���� ±
/�	       .
	,[��� �	 �	,i TU� �	,[8� 

�	,[8� T�J�� !'!� l/�� ß!1� ½���� E(J� '� �'
�� �jw��.  

LF-U-f   ��
D ��DE ��x 1�
�+' ����p	 ��
�!� 1'��	 ��%6�� 18�$� 1���D./z�'$O   

�}-u-�-}   �*+ % _�÷ q�� �#c1� .
�'
L� �� m��w� l8�Ó �

�c&� ,/: ��#7[�� 9/�[� �
� �b;  �
�
�c&� 
  !'!� l/�� ß!1� ½���� �'! TY� 
7�U� �$(
�	 .
k 9�� _�n�� q�� �	,[8� T�J�� !'!� l/$ .
/���	 _3
� �b;'

�
��� (���� Z8� �/�
��	 .
	,i �j� N�#4; ��
@ % m&(
�	 �	�#[�� �

�c� �

��� �U�/t ��	,[8� T�J��:  

)�(          �	 Z8�� �'1� X,[�� ��#P �(U� ��HG   % 
�7/�; �
)��� �4#L� ��#��� �	 �h
�� % 
�} -u -� -F¶  

)­(           �	 Z8�� ��
w��' <
w�� B	,[�� ��#P �(U� ��H�         % 
7/�; �
)�� �4#L� ��#��� �	 �h
�� % 
�}-u-�-F.

�}-u-�-F     % �t(i(�� �8�,
�� ��#:r� ���#$ {; N(x8�� 9�� &�}-u-�-}  ,��,� Ü ,: �
� �b; �&; "  ��#����
�4#L�"  m
J8P �o[��8�  .                 Z�8� �([���� 
��,�: {; .
	,[�� l/JA Th
P' 
7/t T[� q�� ��#��� \+ �4#L� ��#���'

              �R'
�� '� �	,[�8� T�J�� !'!� l/�� ß!1� ½���� Z8� >!
� �([L� 9�� 
+,�6' ��:
��� °
[�	�' �
��3&� .  !n,��'
      �� T�� & 
» m
:j�3� �4#L� ��#���       �J8�§ ���
7i ��Ñ Z8� ����(	 .��

�c� ��Ñ  .     0J3 �
���P
6 �

�c� T� �#ª'

.�N�#4r�' ±
/��� X
Y3' .�,���.  

Acc t Acc t
M

M M

corrected measured( ) ( )( ) ( )= ×
+

+

1

1
1 2
Δ
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LF-U-V  �����
�� ��Ad�  

  ¶N�#4r� �*+ `/
�� �,� T:1� Z8� �/�
��� .
3
/
�� Tnx|���  

)�(  ¶�

�c&� �
U	' �t#]�� >��#@ �4�!' ��	R' �

�c&� Ï��
�  
)­(  ��¶>y|�-�� ��(�L� �8��' �([��� >�o,��� �8�U��' ��'
�8� �Q�
J�� �8�U  
)�(  ¶.,4' �; .
Ji�(��' ����(�� 9/�[��� R(	�' ,4' �; 
78/x�� 9:�' 
7�(3' ��'
L� D3
i  
)!(  ¶�

�c&� �o[�	 �8��  
)+(  ¶X,[�� ��#P  
)'(  ¶��'
L
6 `8��� 
�/t X,[�� �
��  
)R(  /8�� TxP �X,i TU�R
7S >!,K ��'�R ���: TU� ©	=�� D6
���� T6
�	 W�
���� .
  

  

  

  

  

  

  

  

  

  
  �j�� �	,[8� T�J�� !'!� l/�� ß!1� ½���� ,/�(�� ��!
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�5,��� : W.J. Dixon and F.V. Massey, Jr. "Introduction to Statistical Analysis, McGraw-Hill Book Co., Toronto, 1969.  
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1" BSP PARALLEL

MACHINING/ASSEMBLY SEQUENCE

1.  SCREW JN0003490:B2 INTO PRESSURE PLUG BODY
2.  SCREW JN0003490:A2 INTO JN0003490:B2
3.  DRILL AND TAP M3 * 0.5P * 7 DEEP HOLE
4.  SCREWCUT 1" BSP PARALLEL THREAD ON PRESSURE PLUG BODY.

M3 SMALL CUP POINT HEXAGON 
SOCKET SET SCREW - 1 REQUD

HOLE 2.5 ∅ * 7.8 DEEP.

TAP M3 * 0.5P * 7 DEEP.

REMOVE 1st THREAD.

�[���*�_f-U:��7A���

4900003JN

A3

0003490JN

B2

0003490JN

A2

0003490JN

A1

0003490JN

B1
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M3 SMALL CUP POIN T HEXAGON  
SOCKET SE T SCRE W. 
EN D OF SET SC RE W T O BE M/C ND  FLAT

CHAM 0.5 ∗  0.5 

INS ULATIN G SLUG TO BE
M/C ND FROM PEEK GF 30

O
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 C
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5.
5

m
m

CHAM 0.5 ∗ 45 DEG

44
 N

O
M∅2.2

∅2.1

∅1.2

∅2.85
∅2.80

A2A3 

�[���*�_f-Q:*�_ >?;� U *�_ >?;�� .

CHAM 0.5 * 45 DEG
∅12.0

∅3.05
HOLE 3.00 ∅ * 32 DEEP.
C/DRILL  3.3 ∅ * 12 DEEP.
TAP M4 * 0.7P * 10 DEEP. 
REMOVE 1st THREAD.

6.
5 

∅
 T

O
 B

O
T

TO
M

 O
F 

U
/C

U
T

∅
6.

45
∅

6.
40

∅
1.

2

M8 * 0.7P
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CHAM 0.5 * 45 DEG

BOTH ENDS SAME

M4 * 0.7P  
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