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Characteristics Design on Helix Angle of the Extruder Screw
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ABSTRACT

Extruders are the heart of the polymer processing industry. The single most important mechanical element of a

screw extruder is the screw. The proper design of the geometriy of the extruder screw is of crucial importance to the

proper functioning of the extruder. If material transport instabilities occur as a result of improper screw geometry,

even the most sophisticated computerized control system cannot solve the problem. For this purpose, characteristics
design on helix angle of the extruder screw. This paper presents strength of the screw flight, optimum helix angle

versus dimensionless down channel pressure gradient,

optimum helix angle versus the power law index in

simutaneous optimization, volumetric efficiency versus helix angle at various number of flights and power

consumption versus helix angle in the barrel of screw extruder.
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Fig. 1 Screw extruder types
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Fig. 2 Screw drawn with straight flights
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Table 1 Helix angle and resulting number of pitches
per diameter

Helix angle( ¢) Pitch (P.) P,/ D
17.66 1.00 D 1.00

15 0.84 D 1.18

10 0.55 D 1.80

8 044 D 2.26

6 0.33 D 3.00

5 027 D 3.60

Table 2 Design data of standard extruder screw

Screw Name Simbols Standard
Total length L 20D ~ 30D
Length of feed section Lr 4D ~ 8D
Length of metering section Ln 6D~ 10D
Number parallel flights P 1
Helix angle ¢ 17.66°
Flight width w 0.1D
Channel depth in feed section H 0.1D~0.15D
Channel depth ratio y 2~4
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Fig. 3 Shape of extruder screw
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Fig. 5 Optimum helix angle versus dimensionless
down channel pressure gradient
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Fig. 6 Optimum helix angle versus the power law
index in simultaneous optimization
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Fig. 7 Volumetric efficiency versus helix angle at
various numbers of flights(w=0.1D)

3-5 yaMizte s 4|

Fig. 8& ~3% g7 Fol HY ¥ w& v
23 s 548 Jepdia vk whdzbe] 2
Ao} A 17.66° olstoll i AT YiliEol
o] dgg& Ao WA oAwt FH 4uE 3 3
7S o 5= gk =& 10° ot M FE 4]
7F 438 Fotstng A7 YHze 10° o)A

Power consumption {Z)

H 01D,
™

H-02D

Helix angle (®)

Fig. 8 Power consumption versus helix angle
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