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Study for Forming Limit of Pre—Coated Metal

Ho-Yoon Kim', Sin-Il Wang', Won-Byong Bae”

This study has been performed to investigate forming limit of PCM(Pre-Coated Metal) widely using

appliances. Die set was made for deep drawing test,

investigated.

In results, tested PCMs have lower forming limit than base material,
strength than base material. And two-fracture types - occurring band and flaking - of PCMs have been

investigated.
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and some PCMs were tested in rectangular deep
drawing test in no-lubricant, 20% clearance, some die materials(STD11(TIiCN),
AMOCO), and 6mm/sec punch speed. And Ericshen test was performed in regular conditions.

experiments, forming limit, forming characteristics, superior
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Table 1 Materlals for experiments

xd ,‘lr

\Iateﬂal Thi.{ram) Im SR(zm) R enlongation
Mat. A 0.78 0.68 23.49 22.16
Mat. B 0.77 1.06 19.21 24.69
Mat. C 0.75 1.63 37.08 19.56
Mat. D 053 - 22.87 18.55
| Mat E | 050 028 |2338] 2475
Mat. F 0.53 041 26.35 20.20
Mat. G 053 0.41 23.60 19.2

Mat. D has embossed surface.
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Fig. 1 Schematic diagram for general
Ericshen cupping test

Fig. 2 Tool setup for deep drawing

test
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Table 2 Experimental conditions in

deep drawingtest
Mat. A~G

Materials

STDIITICN), STD1H(HRC6E0)
STDINTD), AMPCO

Die Material

Size of Product 40(W) X 40(L) X 30(H)

Optimum shape of

Blank Shape
P 90-Diameter
Lubricant none
Punch Speed 6mm/sec
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Table 3 Stretch limit and fracture type

of PCMs in Ericshen test

L) e

Material Stretch limit Fracture Type
Mat. A 8.49 weakening coating
Mat. 7.90 occurring band
Mat. 847 weakening coating
Mat. 7.26 occurring band
Mat. 7.95 occurring band
Mat. F 811 B occurring band
Mat. G 7.74 I occurring band
Mat. A, Ci= 85mm#A %, Mat. B, D, E, G&
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Table 4 Maximum load in deep drawing

Az

ded Hege

test

Die STDI11 STDI1 STDH
. ) AMPCO

Matertal | (HaC60) (TiCN) (TD)
Mat. A | 3120000 | 2998125 | 2803.125 | 2925.000
Mat. B 3607.500 | 3095625 | 2925.000 | 3095.625
Mat. C 3607500 | 3558750 | 3388.125 | 3412500
Mat. D | 2510625 | 2364375 | 2218.125 | 2291.250
Mat. E 2803.125 | 2656.875 | 2340.000 | 2461.875
Mat. F | 2388750 | 2218.125 | 1974.375 | 2169.375
Mat. G 2486.250 | 2315625 2193.75 2364.375
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Fig. 5 Failure in the part contact-

ing with the die radius in

deep drawing test
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(a) STD1I(TIiCN) (b) STD11(HRC60)

(c) STD11(TD) {d) AMPCO

Fig. 6 Scratch for each die material
in deep drawing test

(a) Mat. A (b) Mat. E

Fig. 7 Scratch for some material in
STDI11(TiCN)
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Fig. 8 Flaking in the part
contacting with punch
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