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Injection molding is the most common method of molding thermoplastic resins. However, various defects occur in injection 
molding. It is considered that the cause of defects was influenced by the melt state of plasticized resin. Furthermore, it is 
considered that the melt state is influenced by the behavior of screw in the plasticization process. Therefore, the screw retracting 
speeds during the plasticization process in injection molding was investigated to understand the stability of the resin melt. In this 
study, the influence of the condition of rotational speed, back pressure and heat in the injection molding on the screw retracting 
speed was clarified. From experimental results, it is thought that the screw retracting speed is affected by the melt stability of the 
resin. In addition, the relationship between experimental conditions and screw retracting speed was clarified. 
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Fig. 1. Schematic diagram of plasticization parts. 

（    ）34

下楠薗壮・田中達也・笹田昌弘・紀藤駿介・関川玄徳156



 

Table 1. Specifications of screw. 

Table 2. Experimental conditions for varying screw 

rotation speed. 

(a) 60rpm 

 

 

 

 

 

 

 

 

(b) 80rpm 

 

 

 

 

 

 

 

 

(c) 100rpm 

Fig. 2. Backward behavior of screw due to difference in 

rotation speed. 

 

Screw rotation speed [rpm]
Cylinder temperature [°C]
Injection speed [mm/sec]

Back Pressure [MPa]
Measuring stroke [mm]

5
96

1008060
170
15

Screw Diameter φ24
Flight Pitch 24
Flight depth 2.0 (Metering) 4.9 (Feed)
Zone Length 84 (Metering) 120(Compression) 276(Feed)

                             (mm)
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(a) 60rpm 

 

 

 

 

 

 

 

 

(b) 80rpm 

 

 

 

 

 

 

 

 

(c) 100rpm 

Fig. 3. Torque of plasticization motor due to difference in 

rotation speed. 

 

 

 

Table 3. Experimental conditions for varying back 

pressure. 

 

 

 

 

 

 

 

 

 

(a) 2.5MPa 

 

 

 

 

 

 

 

 

(b) 5.0MPa 

 

 

 

 

 

 

 

 

(c) 7.5MPa 

Fig. 4. Backward behavior of screw due to difference in 

back pressure (60rpm). 

 

Screw rotation speed [rpm]
Cylinder temperature [°C]
Injection speed [mm/sec]

Back Pressure [MPa]
Measuring stroke [mm]

2.5 5 7.5
96

60 100
170
15
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(a) 2.5MPa 

 

 

 

 

 

 

 

 

(b) 5.0MPa 

 

 

 

 

 

 

 

 

(c) 7.5MPa 

Fig. 5. Backward behavior of screw due to difference in 

back pressure (100rpm). 

Table 4. Experimental conditions for varying cylinder 

temperature. 

 

Screw rotation speed [rpm]
Cylinder temperature [°C] (Heater1-3)
Cylinder temperature [°C] (Heater4)

Injection speed [mm/sec]
Back Pressure [MPa]

Measuring stroke [mm] 96

170 200
170

15

60 100

5
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(a) 170℃ 

 

 

 

 

 

 

 

 

 

(b) 200℃ 

Fig. 6. Backward behavior of screw at different heater 

temperatures (60rpm). 

(a) 170℃ 

 

 

 

 

 

 

 

 

 

(b) 200℃ 

Fig. 7. Backward behavior of screw at different heater 

temperatures (100rpm). 
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(a) 170℃ 

 

 

 

 

 

 

 

 

 

(b) 200℃ 

Fig. 8. Nozzle pressure at each condition (60rpm). 

 

 

 

 

(a) 170℃ 

 

 

 

 

 

 

 

 

 

(b) 200℃ 

Fig. 9. Nozzle pressure at each condition (100rpm). 
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