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A  Closed-loop-control System for Filling Balance in the Hot Runner Mold 
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Abstract : For mass production of plastics, injection molds have multi-cavities. However, filling imbalance between cavity
to cavity always has occurred in multi-cavities mold, and this has caused low quality of plastics part. In this study, the
closed-loop-control system  which can control temperature of hot manifold and nozzle in hot runner mold for filling 
balance has been suggested, and a series of experiment about difference of filling time and weight in cavity-to-cavity was
conducted. As a result of using closed-loop-control system, a remarkable improvement in reducing filling imbalance was
confirmed.  
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2. 핫러너 금형에서의 균형 충전을 위한 

자동제어 시스템
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Fig. 1 Filling imbalances in multi-cavity injection mold

3. 핫러너 금형에서의 균형충전 실험

3.1. 자동제어 시스템용 금형 개발 및 제작
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 Fig. 2 CAE simulation for design of hot-runner mold

Fig. 3 2D drawing for bobbin mold with hot runner 

3.2. 실험 장치 및 방법 
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다수 캐비티를 갖는 핫러너 금형에서의 균형충전을 위한 자동제어시스템
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Fig. 4 Arrange of cavities in experimental mold

Tabl e 1 Injection molding condition for experiment

Variable Unit Condition

Injection time sec 1.5

Melt temperature ℃ 300

Mold temperature ℃ 70

Injection pressure(Max.1550kg/㎠) % 70

Injection speed(Max. 206㎤/sec) % 60

3.3. 실험 결과 및 고찰

Fig. 5o�Fig. 6f�?��3.J�����J����
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(a) 1st cycle

(b) 10th cycle

 

(c) 20th cycle

(d) 30th cycle
Fig. 5 Filling time of melt in conventional injection

Fig. 6 Weight difference of cavities in conventional injection
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 Fig. 7i�Fig. 8f�a��M����J��é�y�
3.J�����J����êi��J�b���Î�<. 

(a) 1st cycle

(b) 6th cycle

(c) 8th cycle

(d) 20th cycle
Fig. 7 Filling time of melt in closed loop control system
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Fig. 8 Weight difference of cavities in closed loop control 
system

  4. 결론
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