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2D Solutions for 2D Solutions for CoexCoex wave Instabilitywave Instability

Wave style instability



FeedFeed--block systemblock system



Velocity Profile on the Original Feedblock

Vmax= 113 mm/s
Vmax= 14.6 mm/s

Vmax= 64.6 mm/s

Central layer acceleration



Velocity profile on modified feedblock

Better 
balanced
velocities

Vmax= 82 mm/s

Vmax= 26 mm/s

Vmax= 64.6 mm/s

Central layer acceleration 64.6/26 = 2.5
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Side Fed Die

Inlet

Outlet

Through Hole
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Inlet

Restrictor

Chamber

Outlet
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MANDREL
BODY

DIE INLET

ENTRY 
PORT

DIE EXIT

INFLATION AIR
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Use periodicity to simplify analysis

0 90 180 270 360
oooo o
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Low Shear Stress
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Profile Die Design Improvement

Add Flow Restrictions
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Screw Root Shear Stress

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

0 500 1000 1500 2000 2500

MM Screw Length

S
tre

ss
 P

a_
__

200 lbs/Hr

400 lbs/Hr



��
� ���
� �#��������
�#��������
���������-�����������-���

Item Check

Feeds solids well.  Low friction resins require special geometry Considerations made

Produces melt at a sufficient rate, Yes

Balances melting and pumping eliminating starved sections, surging and dead 
spots. Yes

Produces melt in an acceptable temperature range. Yes

Homogenizes the melt. Yes

Completely melts the resin prior to mixing, metering or devolitilization.  Un-melts 
can not be processed correctly. Yes

Does not block the channel with solids causing surging. Yes

Completely melts the resin before the pressure peak, eliminating trapped air. Yes

Does not produce excessively high pressures than can deflect the screw or cause 
screw overheating. Yes

Does not exceed the pressure rating of the barrel or downstream tooling. Yes
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Item Check

Produces melt at a sufficient rate, Yes

Self cleaning design.  Lack of self cleaning can produce off color and carbon Yes

Minimizes residence time. Output rate based

Does not exceed available motor power. Yes

Does not exceed available heating or cooling. Considerations made

Screw is sufficiently strong. Yes

Hard faced primary flight tips specified. Yes

Hard surfaces specified for filled materials. N/A

Stress relieved screw material specified.  Minimizes cracking of hard surfaces. Will be added to manufacturing drawing

Proper screw and barrel clearances. Yes

Undercut in feed to prevent interference and galling. Will be added to manufacturing drawing

Cored for cooling in the feed area. Will be added to manufacturing drawing

Seal geometry in the feed throat. Yes

Properly adjusted barrier clearances.  Tight barrier clearances produce a 
higher quality melt. Yes

Shank geometry checked. To be confirmed, along with cooling hole

Overall Length Checked. To be confirmed, along with cooling hole
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