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Synopsis :

Effects of specimen thickness and tool size have been investigated on tensile properties
and press formability of ferritic and austenitic stainless steel sheets. Contrary to the
case of ferritic stainless steels such as SUS 430, elongation at fracture and Erichsen
values in austenitic stainless steels such as SUS 304 and SUS 301 decreased with an
increase in thickness. This 1s because the thicker the austenitic stainless steel, the
higher the rise in temperature of the material due to deformation, thereby inhibiting
the generation of martensite and retarding an effective TRIP phenomenon. Drawing
depth in cupping test increases with an increase of either punch shoulder radius or die
shoulder radius. A quantitative relationship between drawing depth and tool size

factors has been empirically recognized.
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Effects of specimen thickness and tool size have baen investigated on tensile properties and press formability of

forritic and austenitic stainless steel sheets. Contrary to the case of ferritic stainless steels such as SUS 430, elongation

at fracture and Erichsen values in austenitic stainless stesls such as SUS 304 and SUS 301 decreased with an increase in

thickness. This is becauss the thicker the austenitic stainless steel sheet, the higher the rise in temperature of the

material due to deformation, thereby inhibiting the generation of martensite and retarding an effective TRIP phencmenon.

Drawing depth in cupping test increases with an increase of either punch sheulder radius or die shoulder radius. A quan-

titative relationship between drawing depth and tool size factors has been empirically recognized.
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Table 1 Chemical compositions of specimens
{ wt%)

Ni | Cr| N

Specimen

0.0222

SUS 430 |

0.022/0.004| 0.19 |16.26

0.009 18.16(0.0204

17.17(0.0206

SUS 304 0.033 9.05

5US 301 0.0270.006| 7.17

Table 2 Production condition of specimens for the experiment on the effect of sheet thickness

Prior cold rolling Final cold rolling
Meother sheet . R
. = - - e | Final annealing
thickness {mm} Reduction Thickness Reduction Thickness
o (%) (mm) (%) {(mm) _
33 2.00 40 1.2 . o o
44 L 40 L0 SU_,S_,____"BU S 850" C X 5min——A.C.
3.0 56 1.33 40 0.8
61 1.17 40 0.7 SUS 301
+ 1 100°Cx 3min-+A.C.
72 0.83 40 0.5 5US 304}
. — IR N o is R
Table 3 Mechanical properties of the specimens for the experiment
on the effect of die dimensions
~ . Thickness PS TS JH "~ _ | Er [CCV[BH[. Ny
¥ ! 'L.D.R, G.S.N.
Specimen Emmlﬁmlﬁiﬂkymm”4_ﬁymm?wbﬂl S ;(mm)(mmﬂ(mm%m |
SUS 430 05 1590 34 51 27| 034 090 86| 200 28 | 206 78
e | ] A e - : e
SUS 304 - # 165 27 : 64 .57 0.55 109 P12.2 0 271 0 40 | 2.00 | 8.2
— . o —— - PO e R . |
; | : !
SUS 301 " 193 25 77 i59 0.67 | 1.05 150 266 = 39 200 79
I | . i -
* B.H. | Bulge Height
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