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Design of multi-station transfer die for fingerprint lock shell part based on AutoForm

Yu Jian', Yi Zihong®, Zhang Yingben’
(1. School of Mechanical and Electrical and Transportation, Jiaxing Nanyang Polytechnic Institute, Jiaxing 314031, China;
2. Die Development Department, Jiaxing Ruyi Intelligent Technology Co. , Ltd. , Jiaxing 314031, China;
3. Technical Department, Zhejiang Xietong Optics-electronics Co. , Ltd. , Jiaxing 314031, China)

Abstract: The forming process of fingerprint lock shell part was simulated and analyzed using finite element software, the reasonable process
scheme was obtained, and a set of multi-station transfer die based on servo mechanical hand feeding was designed. Then, in view of the dif-
ficulties in material feeding, positioning and taking out caused by the inverted characteristics at the edge part of barrel mouth after side clo-
sure forming, the working parts were designed into a movable module structure at the side closure, side shaping, side punching and cutting
stations, and the multiple sets of guiding systems outside and inside the die were used to guide the movement components of the upper and
lower dies and inside the die. After trial production, the results show that the die work is reliable, the surface quality and dimensional accu-
racy of the parts meet the technical requirements, and the production efficiency is significantly improved compared with the original single-
process die. Thus, it can provide reference for the process scheme optimization and the die structure design of similar products.

Key words: fingerprint lock shell; side closure forming; multi-station transfer die; movable module; dimensional accuracy
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Fig. 1 Part drawing of fingerprint lock shell
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Fig. 2 3D model of fingerprint lock shell part
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Fig. 3 Simulation diagrams of drawing formability

(a) Forming limit diagram  (b) Forming nephogram
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Fig. 4 Maximum failure nephogram of drawing
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Fig. 5 Simulation diagrams of drawing formability with flange rounded
radius of 4 mm for drawing die

(a) Forming limit diagram  (b) Forming nephogram
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Fig. 7 Finite element analysis model of side closure forming
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Fig. 8 Simulation diagrams of side closure formability

(a) Forming limit diagram  (b) Forming nephogram
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Fig. 9  Forming station diagram of fingerprint lock shell part
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Fig. 10 Multi-station transfer die structure diagram for fingerprint lock shell part
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Fig. 11 Schematic diagram of material feeding motion
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Fig. 12 Movable module structure of side closure station

(a) Movable module position during die opening
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Fig. 13 Die structure of side punching station
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Fig. 14  Die structure of cutting station
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