T 54 FRAT VLA TR 55

BT &R
I
754 FRAT VL AR IR )5k
H & & oW o on o R = W o B Kk K OHE AT F o
Method for Formability Improvement of Ferritic Stainless Steel Sheet
Atsushi Sugama, Kenta Funamoto, Norimasa Miura, Masato Otsuka, Shigeru Morikawa
Synopsis :

At present, the market prices of austenitic stainless steel sheets (y-SUS) are rising, which is caused by the soaring nickel price. Thus
the customer needs for ferritic stainless steel sheets (a-SUS) as substitution is increasing because of lower in price than y-SUS. On
undertaking the substitution of «-SUS for y-SUS, it is important to examine not only its corrosion resistance but also its formability.
This reports on that its formability of «-SUS (NSS430M2, NSS442M3) has been examined in comparing with y-SUS (SUS304), and that
methods for improving its formability of NSS442M3 have also been examined. The results obtained from the examinations are as follows :
(1) In the process of deep drawing, NSS430M2 and NSS442M3 have the formability on the equivalent or higher level to that of SUS304.
Thus, the substitution of NSS430M2 and NSS442M3 is supposed to be possible under the processing condition close to the current condi-
tion of SUS304.

(2) In the mixed process of deep drawing and stretch forming, it has been admitted that the formability of NSS442M3 has improved by
the equivalent and higher level to that of SUS304 due to being given W-coat.
(3) As a result of examining the optimization of die shape using NSS442M3 with W-coat, in the process of forming, the formability has

improved.
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Fig.1 Schematic illustration of cross section of stainless steel
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®1 M OLFB>
Table 1 Chemical compositions of specimens (mass%)
# A C Si Mn P Ni Cr Ti Nb Cu
SUS304 0.07 0.42 0.84 0.032 0.006 8.04 18.22 - - -
SUS430 0.07 0.46 0.86 0.029 0.001 0.10 16.28 - - -
NSS442M3 0.01 0.58 0.28 0.026 0.007 0.10 18.37 - 0.42 0.42
NSS430M2 0.01 0.38 0.24 0.023 0.001 0.13 16.51 0.20 - -
x2 A OBMIEE
Table 2 Mechanical properties of specimens
- DAY | 02BN | sl s . - e s
(mm) (MPa) (MPa) (%) (HV5)
SUS304 0.8 293 683 65 0.53 1.2 167
SUS430 0.8 394 545 30 0.18 1.3 163
NSS442M3 0.8 402 498 29 0.15 1.5 163
NSS430M2 0.8 342 448 33 0.17 1.7 136
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Table 3 Conditions of measurement for dynamic coefficient of
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Fig.2 Measurement of dynamic coefficient of friction.

0.15
7L A MEA

0.10F l
3 2
8
B
.
i 2 2
=

0051

[ ] AN
W — b
[ ]
0.00
0 10 20 30 40
FA A T (N)

X3 NSS442M3D B BRI 3 LT3 0%
Fig.3 Effect of lubricant on dynamic coefficient of friction of
NSS442M3.
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Table 4 Conditions for deep drawing test
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Fig. 4 Schematic diagram of deep drawing test.
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Table 5 Conditions for stretch forming test
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Fig.5 Schematic diagram of stretch forming test.
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Table 6 Conditions for examining proper die shape in stretch
forming test
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Fig.6 Limiting drawing ratio of the stainless steels used.
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