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[ABSTRACT] In view of the complexity and diversity of Invar alloy mould plate shape, the low efficiency and low qual-
ity of traditional processing methods, on the basis of actual production and referring to the experience of ship hull plates
forming process, the adaptability of the rotary square punch and non-pair stamping technology on Invar mould plate form-
ing was studied. The material characteristics, shape characteristics and forming process of Invar alloy are analyzed, and it

is indicated that the rotary square stamping punch combined with the large tonnage oil press can effectively form the Invar

alloy mold plate, and the forming error is less than the production demand.
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Table 1 Main mechanical properties of domestic Invar steel (4J36)

P R KR B R
s,/MPa s/MPa /% pl( g cm™) E/GPa
440 241 40 8.1 124 123
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Fig.1 Bending area of two mold plates
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Fig.2 Schematic diagram of theoretical limit bending radius
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Table 2 Relationship of limit bending radius and head size
rotation angle (19.05mm thickness)

e WMIRE A2 R,/mm
piil
(o ) | 60mm JE3k | 80mm &3k | 100mm &3k | 125mm JE3k
30 117 159 202 255
35 102 140 177 224
40 92 126 160 202
45 84 115 146 185
50 77 106 136 172
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Fig.3 Segmentation of a mold surface
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Fig.4 Bending deformation of beam
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Fig.5 Forming process by hydraulic press

Eeo =#HBEEZHHLIMT
Fig.6 Forming process by 3D CNC bending machine
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Fig.7 Plate was processed by 3D CNC bending machine
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Fig.8 Transversal section of sheet
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Fig.9 Template drawings
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Fig.10 CNC bending machine process
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Fig.11 Edge modification
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Fig.12 Working accuracy check by template
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