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Combined punching process for series of ultra-wide and multi-shaped hole
products based on improved bending machine

Shu Jiangjiao', Shu Junping®, Yang Yucheng', Zhao Song”, Yan Qiufeng'
(1. School of Electrical Engineering and Automation, Nantong University, Nantong J226019, China;
2. Zhejiang YiLiDa Science and Technology Co. , Ltd. , Taizhou 318014, China)

Abstract: Through the expansion of product seriation, three volute product diagrams were introduced. The process optimization on the
three types of volute plate process machining diagrams was carried out to replace the group holes of original product with economical and
regular group holes. In order to solve the stamping process problem of ultra-wide and multi-shaped holes for the volute plate after seriation
expansion, the hydraulic bending machine was systematically improved to become a usable electro-hydraulic servo bending machine,
which provides the processing equipment guarantee. After analyzing the stamping process of three types of volute plate, an electro-hydrau-
lic servo bending machine was proposed to match a set of combined punching die controlled by slide row position and with mobile skip step
for the maching of group holes. Group hole machining can be realized through the of deduction group hole list. It is proved that the pro-
cessing of ultra-wide hole spacing and multi-shaped hole for volute plate after optimization meets the requirements and the quality is im-
proved. Compared with the original manual machining, the efficiency of machining can be significantly improved with the combined punc-
hing die and the improved bending machine. It is shown that the equipment improvement combined with die optimization is a good way to
achieve “cost reduction and efficiency increase” .

Key words: volute plate; serialization expansion; punching; ultra-wide and multi-shaped holes; mobile skip step; slide row position
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Fig. 1 Product diagrams for three types of volute after seriation expansion of a fan volute
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Fig. 2 Process machining diagrams of three types of volute plate after flattening of volute
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Fig. 3 Original process machining diagrams of three types of volute plate after flattening of volute
(a) 1120 type  (b) 1250 type  (c) 1400 type
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Table 1 Original processes of three types of volute
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Table 2 Optimized processes of three types of volute
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Fig. 4 Structure diagram of electro-hydraulic servo bending machine improved by original hydraulic bending machine
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Table 3 Corresponding of stamping parameters of group holes and action parameters of combined punching die for three

types of volute plate
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Fig. 5 Schematic diagrams of coupling structure for electro-hydraulic servo bending machine and combined punching die

(a) 2D schematic diagram
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(b) 3D schematic diagram
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Fig. 6 Overall structure of combined punching die under adaptation of electro-hydraulic servo bending machine
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Table 4 Manual processing hours of original three types of volute plate after seriation expansion
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Table 5 Optimized processing hours of original three types of volute plate during stamping after seriation expansion
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