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Assembly is a critical step in manufacturing processes of precise components. Currently, many efforts are made to change assembly processes from manually to automatically. An automatic hot embossing system for indium packaging is presented in this paper. Not like the matured temperature controlling, pressing force is applied and controlled indirectly by the heating head. Thus, control the force by the displacement of the heating head and system stiffness is presented in this paper.
The embossing system is shown in Fig. 1. The actuating motor and screw jack is mounted on the upper fixed plate.The heating head is mounted on the movable plate to exert temperature and pressing force to the parts. It is actuated by the screw jack. Meanwhile, the read head of the grating is fixed to the movable plate to get the displacement information. The objective stage is mounted on the lower fixed plate to carry the parts. A force sensor is located underneath the lower fixed plate to get and feedback the force information in real time. The force applying is indirectly control by the movement of the heating head. The heating head is move at a constant speed when it does not contacted the part. When the heating head reaches the part, the control mode change to the combination of speed and displacement. The control strategy is shown in Fig. 2, it can apply the force efficiently and avoid the overshoot. When the target pressing force is 1960 N, the maximum deviation is less than 4.9N. (250 words)
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Fig. 1 The automatic hot embossing system for indium packaging
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Fig. 2 Screw jack speed and dispalcement combination control for pressing force applying
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