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Fig. 1 Anti-loosening washer; (a) operating principle, (b) outer
friction surface, (c) inner wedge surface
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Fig. 2 The result of indentation stamping with material thickness
change; (a) initial thickness of materials is 1.3 mm, (b) 1.5
mm, (c) 1.6 mm, (d) 2.0 mm
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Fig. 3 Concept of stamping with controlled material flow
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Fig. 4 The result of stamping with controlled material flow; (a)
forming results of wedge pattern, (b) enlarged wedge pattern,
(c) load-displacement curves
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Fig. 5 Concept of multi-stage forming using preform; (a) initial
stage, (b) after prefoming, (c) final forming stage, (d) mea-
surement method for non-forming area of the wedge shape
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Preform Process Design to Form Sharp Wedges on Both Surfaces of Anti-loosening Washer
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