The optimum Design of the Multi-flight Screw using Finite Element Analysis
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Abstract-Capacities of screw are pumping, steady flow of polymer melts, volumetric efficiency,
steady volumetric throughout etc. they are affected by geometry of screw, heat flux , pressure on
inside barrel, rotating velocity, friction coefficient at screw surface etc. Also the temperature of
polymer melts by heating pad and injection pressure play a very important role in the injection
molding machine. by computation volumetric efficiency increases as rotating velocity increases,
flight number increses, and decreases as friction coefficient increases. but volumetric throughout is
differant as flight number increases with helix angle variability. so in this paper we analyze
thermal distortion and stress of screw includes pressure and temperature distributions by finite
element analysis to understand what design factors influence on thermo-mechanical characteristics

of screw.
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Table 1. The inflow of heat flux to the
sCcrew

Position ] -
Metering| Transition] Feed
Hezt fli . . .
section | section | section
type
A T05KW| 6.0KW |525KW
B 470KW | 4.0KW |350KW
C 3. 76KW | 3.2KW |2.80KW
D 2.35KW | 20KW [1.756KW
2.4x10"
2.0x10" F 4
s 1.6x10" [ //'\ .
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ué 1.2x10" {/ 1
8 »
A 8.0x10° / 1
4.0x10° o
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Length of Screw, mm
Fig. 1 Pressure distribution at inside

injection barrel
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Table 2. Physical and thermal properties of

screw and injection barrel

Material type AIZiei]l 40
Young’s modulus, MPa 205,000
Possion’s ratio 0.25
Mass density, kg/m’ 7.850
Thermal expansion coefficient at 12.9
20C., pum/m - K

Thenral conductivity, W/m - K 42.6
Specific heat, J/kg -+ K 473
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Fig. 2 Analysis model of screw conveyor
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Fig. 4 Cross sections of the screw (a)Single
flight, (b)Single-Single flight
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