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A Study on the Improvement of Formability of
Stainless Steel Sheets

W.B. Bae, B.W. Heo, H.Y. Kim and J.Y. Han

Abstract

In order to obtain optimum process variables during the drawing of stainless steel sheets, rectangu-
lar cup drawing tests were carried out with several technically available stainless steel sheets. As
parameters on testing, materials for die and punches, lubrication and blank holding forces were select-
ed. Testing parameters played an important role if the deformed material was thin. Effect of material
properties on the deformation behaviors was also discussed by using testing parameters selected in
this experiment. From the test results, we suggest the appropriate conditions to be applicable to the
actual manufacturing processes

Key Words : Stainless Steel Sheet(2#]¢18]2 #A)), Formability(484), Deep Drawing

1.M B webA] B Ao ME HAAEe] B zolE 2H|
dejz wAle] 4B BIANI] AE 7|2ATE 5
gutd oz ~H¢EA HAE 2 AFY BA KT} PolAct o] 712 e g 4718 HE2d 3 E
a2 4¥4ol olxinkn geA Yo 4? 2y WAy Folo] e Agets 2 APl 2 2L 5 UEF
9 BAA T} Bola] AAEZT ML vRsld o 4 A JEzAEEANE, 398N, 7844, B2 &
JEoklA 1 $E7F A FE T Uk o]el whet B o, &821)¢ stshe Roltt,
0 £ T4 AT d1 A A BAE BEHO
2 A7) EiA 2EdE 2 BAle) AR A 2.4 ¥
71 Aol wj¢- Hag Agolch
add) 282 A% FFA Bg AT Fopr 2.1 Ay
71 g, e wAe ¥4 B dFERE f¥8s Aol A 2AE AAR AR E] Akl A] ALg
Wol 23 o] A EC - To]7] wj o] WAL olel e MErl 22 529 ~H g2 B (STS304BA,
o} A}, STS304BRB, STS430BA, STS430J1L, STS434BB)o|t},

© st 7By
*LGAR(F) A EAE
o FadEta vt

BILMIIBHEX/ATA A58, 1998 /445



(a) Blank

(b) Product

Fig. 1 Shapes of a blank and a product

Table 1 Dimensions of the product

Bottom Area(l*w) 40mm+*40mm

Corner Radii of a die
6mm
and a punch(R)

Forming Depth(h)

Until Fracture
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Table 2 Experimental conditions

STDIN(TD), STD11(HRC60),
STDII(TICN), AMPCO,
Beryllium,

Materials of
die and punch

Lubricant WD40, Rapid Drying Oil

Die Clearance 10%, 20%

Blank Holding

600, 1000kgf
Force
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Fig. 2 Effect of clearance on load distribution
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Fig. 3 Effect of die material on load distribution
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Fig. 5 Effect of lubrication on load distribution

Table 3 Maximum load and drawing depth for various forming conditions
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1000kgf 600kgf
Mat. Thi. Lub. STDINTD) STDII(HRC60) { STDI1H(TiCN) AMPCO Beryllium, STDIKTD)
Load |Depth| Load Depth Load {Depth| Load {Depth | Load |Depth| Load {Depth
WD40 | 4139 | 20.30 | 4036 | 285D 2847 | 18.30 A0 | 3700 | 19.30
STS304BA | 05 S
RDO | 3996 | 27.60 / 3732 [ @448 3794 | 26.40 | 4546 | 31.80
WD40 | 4139 | 17.00 | 3673 [ 1B ' .
STS3M4BB | 05 e ﬂ
RDO | 4115 | 27.90 2950
WD40 | 4618 | 2240 , 2350
STS430BA | 0.7
RDO | 4761 | 2745 | 5051 | 27.35 27.10
WD40 | 8302 | 2096 29.80
STS430J1L| 12 .
RDO | 7044 | 29.45 2956
WD40 | 9140 |88 . 29,60
STS434BB | 12 e
RDO | 9307 | 8438 | 9761 | 16.17 4 9067 | 32.90 | 9039 | 24.00 | 9140 | 3335

(Thickness, Depth : mm, Load : kgf, RDO : Rapid Dried Oil)
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