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Multi-stage Process Analysis for Forming of a Weldless Nut Plate
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Thickening region

Fig. 1 Product Shape and thickening region
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Fig. 2 Stress-strain point data of SAPH440

YZ-symmetry

Fig. 3 Initial shape and boundary condition for the blank
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Fig. 4 Thickness distribution for the 1* drawing oper-

ation
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Fig. 5 ZX-section view for the forming operation :
(a)OP40; (b)OP50; (c)OP60; (d)OP80;
(e)OP90; (f)OP100; (g)OP110; (h)OP120

2) Making surface & Hole trimming
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1) OP60 blank

4) OP70 blank

3) Making mesh
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Fig. 6 Piercing modeling procedure and mapping result

: (a)modeling procedure; (b) effective strain
result
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Fig. 7 Thickness result for the upsetting operation

= A" E FAHAAM AdFHAE S 3t
FAE ST dAE T = 34 A A
= Fig 79 =AY, Al 207mm 74 A7}
FAYA

i
QL
32
=
ot
&y
=2

ol Rl U & Lo
_O‘L

oxl
i
)
e
)
02‘;,“
)
)
ot
o
o,

Ju—,

Ishihara, S., Mine, K. and Suzumura, T.,
"Development of Thicknening Process by Thick
Plate," JSTP, 44, 409-413, 2003.

2. AT, A, G T, A, EeheE A
o] g3 B A RIFol =g T A 7;]] " ko A
&8s FAE e F] =i, 129-130, 2009.





