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 ��������)Extrusion(

��&'( )*+�� ����� ���� ,�" �� �� �+ �	'- ��.�/0 �� 1�.&	 ���� � �� 

�'2& �	 3 ���� )4	�'�( �� #$% �(��� �'6'- �� ���� �� �)-+ � �	�� 

)��'� 7�89� 7�':� �.��- � !�	)- ���;��	 �- �'%.

��	 =	 >�� �	�� )��'� 7�89� 3���?0'-�� ���;��	 �- �'%.

�7�89� �)��'� �	 =	 >�� ����� 7�':� @��'� A/�� @�" ��%� ��" -!�	) � 

@)*/� A�� @�" A�� ��" B%'0 ��	� �)% �� �	'- ��.�/0 � ... )*��".
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�)*+�� �/� �������	
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 ��������)Extrusion(

�,2�( 1'C �� �9� )L/D( =�� 10 � 30 �- )%�� �� ,2�( =��0 �	�� 

�"�-'��G	 � ,2�( �G�� �	�� 3���?0'-�� �" �- )%��.

��� =	 >�� �	'- �� #H	� 3 �I;J- �� K�0 ��H�L ��2% 4�L ,%'� 

��M� �)% � �	 N	�C	 !�� �)% � �� ��� �$�(�$- AO� ��� �- )('% � �� 

'/6 ,	)" �)% �� 7��/.& ������	 !�P(	 �)% � �89� #Q�R �'%.
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 ��������)Extrusion(

��� �	'*& 1�S- �� =	 #$% �'J( B��� ��	� A�� �� ���;��	 �	 �	'- 

��.�/0 �� >�� �������	 ���( ��	� �)% ,�	.
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 �� �!" ��
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����- ��.�/0 !�� �)% �� T�- �'%. UV� �� ���� � ����( �/�H ���� �� #H	� 

���� W��� �- �'%. �� @�-	�	 T�- �� #H	� ���� ).P*- @�)% UV� ���� ��� 

�)% � �89� ).P*- �)% �	 #H	� ���� �� ����� X���0 �- �'%.

�=	 )*+�� ��)R 10 ��	 30 ��(�Y 1'C �- @)�� �-	 �	�� 7�89� �)�Z�0 )�% �� 1  

����� A" 1'C )�$�.

�[�-'.& �	 =	 >�� �	�� )��'� 7�89� �	 50 !�� �� 25 !��'/�� ���;��	 �- �'%  

��I( ���  ��� ���'H.

��	 =	 >�� ^�� �	�� )��'� �� �	��� G�� ���;��	 �- @�'% �'L �	�� 	���� =��0    

�� #��� �*�" �G�� ���� ����- �� ���Q ,��(.
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 �� �!" ��
# $%��)Injection Molding(

�>�� ���� ���� ����� ����� �	�� )��'� 7�89� ���?0'-��3 ���;��	 

�- �'%.

��	�� )��'� �	)8� �/�H �.� �	 7�89� ,�'-�� � =�*Z." �-'��G	�" ��( 

�	 =	 >�� ���;��	 �- �'%.

��� =	 >�� )�� �� 1��*� ��"��-	��0 _/�M- �� =�R )��'� T(�- �	 ����� 

�)% �"�.�/0 #2� �	 W��� �� ���� � ��P	 ��")('�0 � �& �� �O(+ %).
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�)*+�� )��'� �� ���� ���� ����� �� 	)��	 ����- >�� ������	� ,�	. 

�	'- �� #H	� �I;J- ���R 3 K�0��- ��H�L ��M� �)% � �	 N	�C	 

!�� �- )('%. =�*Z." �� ��� �$�(�$- AO� ��� �- )('% � �� '/6 )",	 

�)% �� 7��/.& ������	 !�P(	 �)% � �� ,�O( �.�/0 �6��H �� #H	� 

���� W��� �- �'% �� �� ��� �)% @�.�/0 �89� ��O( #Q�R �'%.
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Products Made by Injection Molding
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Figure 13.22  Typical molding 
cycle: (1) mold is closed 

Figure 13.22  Typical 

molding cycle: (2) melt 

is injected into cavity. 
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Figure 13.22  Typical 
molding cycle: (3) screw 
is retracted. 

Figure 13.22  Typical 
molding cycle: (4) mold 
opens and part is 
ejected. 
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 $%�� �'�& (��)*)Compression Molding(

��	 =	 >�� ����� �	�� )��'� 7�89� ,�'-�� ���;��	 �- �'%.

�=�*Z." �	 =	 >�� �	�� )��'� �	'- ���'V-�� � 3���G �" ��( �	���;� 

�- �'%.

��	'- ���� ���� �� =	 >�� �- )*(	'� �� 7�'Q ��" _/�M- @���'0 ��@` 

@T�- B�0 ���� � .... ��'- ���;��	 �	�� )(���.



Figure - Compression molding for thermosetting plastics: (1) charge is loaded,

(2) and (3) charge is compressed and cured, and (4) part is ejected and removed.
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 $%�� �'�& (��)*)Compression Molding(

�=	 >�� ���� �� �	 >�� ���� ���� ����� �- )%��.

��� =	 >�� ���� )�� !�� �'%. =	 B�-�� �- )(	'� �	 W�C �-���-@� 

=a�� b	� � ..... !�P(	 ����.

���	'- �� �� =	 >�� �- �	'� ���� ���� @��� )*���2& �	 @3��'*� -@=�-? 

���	- !�� @)�d)�+ @���'0	 ����' � �"�-'��G	.

� �	 �/.6 7�89� �)��'� �- �	'� �� ��0 @`�� N��e ��'H	fa � ... ���%	 

���.
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 $%�� -.�/)Blow Molding(

��� =	 >�� �	 ���� 	'" �	�� #$% �"� �	'- ��.�/0 #$% �f0 ;��	��� 

�- �'%. =	 �	'- )8� �	 ���� 	'" #$% ���� 	� �� �'H �- )(���.

��	 =	 >�� �	�� )��'� 7�89� ���H'� ���;��	 �- �'% )*(�- ��9� "�.
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#R	�- !�P(	 =	 >�� �� ,��R  Extrusion Blow Molding

Figure - Extrusion blow molding: (1) extrusion of parison; (2) parison is pinched at the top 

and sealed at the bottom around a metal blow pin as the two halves of the mold come 

together; (3) the tube is inflated so that it takes the shape of the mold cavity; and (4) mold 

is opened to remove the solidified part.
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Figure - Injection blow molding: (1) parison is injected molded around a blowing 

rod; (2) injection mold is opened and parison is transferred to a blow mold; (3) soft 

polymer is inflated to conform to the blow mold; and (4) blow mold is opened and 

blown product is removed.

#R	�- !�P(	 =	 >�� �� ,��R  Injection Blow Molding



22

Figure - Stretch blow molding: (1) injection molding of parison; 

(2) stretching; and (3) blowing.

Stretch Blow Molding
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 $%�� -.�/)Blow Molding(

��	 =	 >�� ����� �	�� )��'� 7�89� 3���?0'-�� ���;��	 �- %�'.

��	'-: �/0 =/��	 ���hL @G�� �/0 @=/�0��0 �0 �� �� � �/0 ��	=/ 7G�����.

�7G':J-: N��e ��2$ N�:- �	�� ���%'( � �h� ��"G�� ���:- -@T� 

���M- ���Hi ���� j��� )2000 =���(@ ���M- @=�*� X�2�	 @���� W��  

��" 3L'� � ...
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 0�# ��� ���)Thermoforming(

��� =	 >�� `�� �" � A/�� ��" 3���?0'-�� 	� !�� ���� � #H	� 3 

���� #$% �"� 	� !�P(	 �- )*"�.

��� =	 >�� �	�� 7�	�R ��	� � !�� ���� `�� ��" 3���?0'-�� �	 

���M� ��" ���� ����� )Radiant Electric Heaters( ���;��	 �- �'%. 

��'9� ������ �� ���� �)*� �	'- _/�M- ���;��	 �- �'%.

��	�� ,H�� 7�89� _/�M- ��I( �	� @!�.R ��"����'( @�	��*J(	 ���+ 

�/H	� X�� 1�ZM � ... ���;��	 �- �'%.



 123 �� 0�# ��� ���)Vacuum Thermoforming(

Vacuum thermoforming: (1) a flat plastic sheet is softened by heating, (2) the 

softened sheet is placed over a concave mold cavity, (3) a vacuum draws the 

sheet into the cavity, (4) plastic hardens on contact with the cold mold surface, 

and the part is removed and subsequently trimmed from the web. 25
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��� =	 >�� ^�� 3���?0'-�� �" 	� �- �	'� ���� ���� ���.

��� �	'- ,�'-�� � �"�-'��G	 #��)� ��P	 ��")('�0 � �& �� #H	� 	= 

�	'- �.( �	'� =	 �	'- 	� !�� ���� � ������ ���� ���� ���.

���	'- �� �� =	 >�� �- �	'� ���� ���� ��� )*���2& �	:

polystyrene, cellulose acetate, cellulose acetate butyrate, ABS, PVC, acrylic

(polymethylmethacrylate), polyethylene, and polypropylene .
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