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A Study on Thermal Behavior Characteristics of Multi-flight Screw in

Injection Molding Machine by FEM

Seung Hyun Cho * Young Suk Lee * Sung Won kim + Chung Kyun Kim
Tribology Research Center, Hongik University

Abstracts - Screw in injection molding machine is affected by heat flux, pressure on inside

barrel, geometry of screw including flight number, pitch and flight angle. Volumetric efficiency

increases as the flight number increases, but it didn't show steady tendency according to

helix angle of the {light. Heat flux from heating pad and injection pressure play a very

important role on the thermal behavior characteristics. The increased number of multi-flight is

merits and demerits for a screw efficiency. So, we have to optimize flight number of the

screw considering temperature, displacement, distortion and stress of the screw.
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Table 1. Physical and thermal properties of screw

Material type AISI 4140 Steel
Young’s modulus, MPa 205,000
Tension strength, Yield, MPa 400
Poisson’s ratio 0.25
Mass density, kg/m’ 7,850
Thenrfal expansion coefficient 12.2

at 20C, pm/m- K

Thermal conductivity, W/m + K 42.6
Specific heat, J/kg - K 473

Table 2. The inflow of heat flux to the screw

Position |Metering| Transition| Feed
Heat flux section | section | section
A 7.05KW | 6.0KW |5.25KW
B 4 70KW | 4.0KW |350KW
C 3.76KW | 32KW |2.80KW
D 2.35KW | 20KW |1.75KW
2.4x10" T T T T T
20x10'
£ 16x10'f /./' 'l‘.\
g ¥ N
E 1.2x10" _/ Ky 4
p, 80x10 /’(, \\
40x10° v y .
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Length of Screw, mm
Fig. 1 Pressure distribution of injection barrel
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Fig. 2 Cross sections of the screw (a) Single
flight, (b) Double flight, (c) Triple {flight, (d)

Quadruple flight
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Fig. 3 Comparison between factors affect on
maximum displacement of the screw(Heat flux
types is A, Flight number is 2)
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Fig. 4 Comparison between factors affect on
maximum stress of the screw(Heat flux types

is A, Flight number is 2)
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Fig. 5 Temperature distributions on the screw
(Heat flux types is A, Flight number is 2)
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Fig. 6 Temperature distributions of the screw
as heat flux types of the heater bands with
variable flight numbers
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