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Some COMAC extruders in assembling
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THE RACE FOR FREE VOLUME
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THE RACE FOR FREE VOLUME
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THE RACE FOR FREE VOLUME

• BOTH 3-LOBE SCREWS AND 2-LOBE SCREWS HAVE BEEN WIDELY 
USED IN THE WORLD OF COROTATING TWIN SCREW EXTRUDERS

• IN THE EARLY TIMES, 3-LOBE SCREWS REPRESENTED THE 
STANDARD SOLUTION IN CONNECTION WITH THEIR MIXING 
CAPABILITIES THAT WERE SUPPOSED TO BE SUPERIOR

• BUT, 2-LOBE SCREWS ARE INDEED SUPERIOR IN TERMS OF FREE 
VOLUME, AND, SO, OF POTENTIAL OUTPUT FOR GIVEN COND ITIONS
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THE RACE FOR FREE VOLUME

****				������������������������������������������������+,��-�� �./0 1 Rc = D / d

a = ( D / 2 ) + ( d / 2 )

Rc = 1 / [ ( 2 a / D ) – 1 ) ]

Rcmax = 1 / [ ( 2 amin / D ) – 1 ) ]

amin =    3 . D / 2

�-��&�-��&�-��&�-��&

��� � �./0�./0�./0�./0 2�'�3�+����2�'�3�+����2�'�3�+����2�'�3�+����*�*�*�*�4444 '�1�'�1�'�1�'�1� @@@@'(*5'(*5'(*5'(*5

Dd

a = amin
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3-LOBE SCREWS LIMITS REACHED SOON

a screw center-to-center distance

D extruder nominal diameter

d screw core diameter

f thread depth

Rc compenetration ratio (= D/d)

��� � �./0�./0�./0�./0 @@@@'(*5'(*5'(*5'(*5

D d

a

f

�î�î�î�î � SHAFT DIAMETER IS NEVER A CRITICAL POINT; EVEN AT R cmax

�î�î�î�î � THEREFORE, 3-LOBE SCREWS ARE ALWAYS DESIGNED WITH R c = Rcmax

�î�î�î�î � BUT, FREE VOLUME PER TURN RESULTS TOO LOW ON 3-LOBE  SCREWS
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1.          MOVING FROM 3 TO 2 LOBES
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THE RACE FOR FREE VOLUME

))))				������������������������������������������������+,��-�� �./0 1 Rc = D / d

a = ( D / 2 ) + ( d / 2 )

Rc = 1 / [ ( 2 a / D ) – 1 ) ]

Rcmax = 1 / [ ( 2 amin / D ) – 1 ) ]

amin = 2 . D / 2

�-��&�-��&�-��&�-��&

��� � �./0�./0�./0�./0 2�'�3�+�2�'�3�+�2�'�3�+�2�'�3�+� )�)�)�)�4444 '�1�'�1�'�1�'�1� @@@@)(:')(:')(:')(:'

a = amin

Dd
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2-LOBE SCREWS A SEARCH FOR THE BEST

a
D d

f

a screw center-to-center distance

D extruder nominal diameter

d screw core diameter

f thread depth

Rc compenetration ratio ( = D / d )

� �./0 @)(:'

�î�î�î�î � SHAFT DIAMETER SOON BECOMES A CRITICAL POINT AT HIG H Rc

�î�î�î�î � OPTIMUM Rc =  HIGHEST FREE VOLUME  &  MECHANICAL STRENGTH 

�î�î�î�î � A HIGHER Rc RESULTS IN A HIGHER FREE VOLUME PER TURN
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2.          INCREASING COMPENETRATION RATIO

 ��) ��) ��) ��)	 			; <��; <��; <��; <��"�=�,""�=�,""�=�,""�=�,"#��-��#��-��#��-��#��-���� .��=��/;�� .��=��/;�� .��=��/;�� .��=��/; ;�.�� ;�.��;�.��;�.��  >� >� >� >���� � ��� � �"�"�"�" )(:'#�)(:'#�)(:'#�)(:'#�
<?�<?�<?�<?�#�#�#�#�> => => => = .��-/���/;.��-/���/;.��-/���/;.��-/���/; =�/" �" =�/" �"=�/" �"=�/" �" #�����������������������������#�����������������������������#�����������������������������#�����������������������������

/��?/;;@/��?/;;@/��?/;;@/��?/;;@ >�/"�<;�>�/"�<;�>�/"�<;�>�/"�<;� �/;?�"�/;?�"�/;?�"�/;?�" /=�� /=��/=��/=��"����>��/��;@"����>��/��;@"����>��/��;@"����>��/��;@ ; ,�= ; ,�=; ,�=; ,�=

�����9"�����������9"�����������9"�����������9"������	 			�$�$�$�$	 			������������	 			����������������
��;;��;;��;;��;; )88A�)88A�)88A�)88A� ,/"����������������������������,/"����������������������������,/"����������������������������,/"����������������������������

������ �� 2�'(:B�2�'(:B�2�'(:B�2�'(:B�� � � � '(BB'(BB'(BB'(BB

/;;/;;/;;/;; ������+���-������+���-������+���-������+���-	 			� =C?�� =C?�� =C?�� =C?�1� 1�1�1���="� ���="� ���="� ���="� � ,��- ,��-,��-,��-
 ?= ?= ?= ?= B8888�-�B8888�-�B8888�-�B8888�-��?/=/����!�?/=/����!�?/=/����!�?/=/����! ��/=< 0�"��/=< 0�"��/=< 0�"��/=< 0�"

/>��=�; �����.����"����  ��D�; ��./�-���" ���=�/;
��!?"�=�/;�����= �.��� � �>�=.��� �0��;;��� C?/;��@

D�=> =./���"#��/D/���@ /�!�=�;�/<�;��@

,�,�,� ,� /=��/=��/=��/=��D= ?!D= ?!D= ?!D= ?! � � � � /�� ?�������/�� ?�������/�� ?�������/�� ?�������
�-����,�>/.�;@� >��������������������-����,�>/.�;@� >��������������������-����,�>/.�;@� >��������������������-����,�>/.�;@� >�������������������
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COMAC NEW “HIGH-VOLUME” EXTRUDERS

� .D����=/�� �� .D����=/�� �� .D����=/�� �� .D����=/�� � �/�� � �/�� ��/�� ��/�� �� �� � ��� � @@@@'(E)B'(E)B'(E)B'(E)B

Remarks:

10076585244.63522Screw center-to-center (mm)

600

150, 300 (LS)

600, 900, 1200

150, 300 (LS)

600, 900, 1200

150, 300 (LS)

600, 900, 1200

150, 300 (LS)

600, 900, 1200

150, 300 (LS)

600, 900, 1200

150, 300 (LS)
600, 900, 1200Screw speed (rpm)             1.

11000482521451545975470115Torque on each screw (Nm)

32 ¸ 4832 ¸ 4832 ¸ 4832 ¸ 4832 ¸ 4832 ¸ 4832 ¸ 48L/D ratio (std. range)          2.

123947264554327Nominal diameter    (mm)

1200 ¸ 4000800 ¸ 2300450 ¸ 1700300 ¸ 900200 ¸ 50080 ¸ 20018 ¸ 60Output (kg/h)                      3.

2222222Screw         number of lobes

EBC 120HTEBC 90HTEBC 70HTEBC 60HTEBC 50HTEBC 40HTEBC 25HTMODEL

1. high speed versions: 600, 900, 1200 rpm; low speed (LS) versions: 150 or 300 rpm;
2. barrels are built-up by modules having 4D length;
3. extremely indicative and generic ranges; actual figures depend on raw materials and working conditions.
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APPLICATION FIELDS TAKING ADVANTAGE

����=/;;@����=/;;@����=/;;@����=/;;@ "D�/F���"D�/F���"D�/F���"D�/F���#�/ #�/#�/#�/
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�. ���. ���. ���. �� �-�� �-���-���-��/DD;��/�� �/DD;��/�� �/DD;��/�� �/DD;��/�� � >��;!" >��;!">��;!">��;!" ,-�=�,-�=�,-�=�,-�=� /� /�/�/�-��-�=-��-�=-��-�=-��-�= >=��>=��>=��>=��
� ;?.��� ;?.��� ;?.��� ;?.���" �"�"�" . =��. =��. =��. =��/DD=���/��!/DD=���/��!/DD=���/��!/DD=���/��!#� #�#�#�@ ?@ ?@ ?@ ? "- ?;!"- ?;!"- ?;!"- ?;! .���� �.���� �.���� �.���� �& &&&

G D= !?��� �� >�� ; =�/�!�/!!������D= !?��� �� >�� ; =�/�!�/!!������D= !?��� �� >�� ; =�/�!�/!!������D= !?��� �� >�� ; =�/�!�/!!������./"��=</��-�" ./"��=</��-�"./"��=</��-�"./"��=</��-�"

G � .D ?�!���� .D ?�!���� .D ?�!���� .D ?�!���  >�%%� =�%�� >�%%� =�%�� >�%%� =�%�� >�%%� =�%��,��-,��-,��-,��- .���=/;.���=/;.���=/;.���=/; >�;;�=">�;;�=">�;;�=">�;;�="

G � .D ?�!���� .D ?�!���� .D ?�!���� .D ?�!���  >�%�� =�%%� >�%�� =�%%� >�%�� =�%%� >�%�� =�%%�,��-,��-,��-,��- �;/""�;/""�;/""�;/"" >�<�=">�<�=">�<�=">�<�="

G ��� �	 			%���%���%���%���!=@�=;�""!=@�=;�""!=@�=;�""!=@�=;�"" �0�=?"� ��0�=?"� ��0�=?"� ��0�=?"� �


