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Effect of Material Properties and Forming Conditions on Formability

in High-Puerility Ferritic Stainless Steels
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Abstract

Applications of high-purity ferritic stainless steels are expanding, because of the steels’ excellent
corrosion resistance and high r-value. This report shows that high-purity ferritic stainless steels
present satisfactory formability better than SUS304 by selecting forming conditions to utilize the
high r-value characteristic. It is desirable to change forming conditions from n-value dependent
budge forming to r-value dependent drawing. Moreover, high-purity ferritic stainless steels indi-
cate hole expanding ratio better than SUS304. The reasons are: 1) less deterioration of formability
resulting from lower work-hardening at the time of hole punching, 2) good local elongation by high

r-value.
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#1 KFRMEK (Mmass%)

Chemical composition

C Si | Mn | Ni Cr Cu Nb N

NSSC 180 0.013 10.5|0.1 03| 193 | 0.5 | 04 |0.0115
SUS430 | 0.078 |03 0.6 | - | 16.1 - - 10.0293

SUS304 | 0.056 | 0.4 | 1.1 | 8.1 ] 18.1 | 0.2 - 10.0374

#F2 BIRFMAERR (HERA1JIS135B,RD)
Results of tension test (specimen: JIS13B, RD)

0.2%PS TS EI
n-value
(MPa) (MPa) (%)
NSSC 180 331 505 31.4 0.09
SUS430 305 511 26.7 0.18
SUS304 325 757 50.8 0.46
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1 SUS304 &NSSC 180N EC H—EFE A#FX
True stress-true strain curves of SUS304 and NSSC 180
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Sample after limit drawing ratio test

#F3 rlECRTERHEER
r-value and forming properties

r-value L.D.R. Er value
average
NSSC 180 1.4 2.25 9.6
SUS304 1.0 2.05 13.1
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Comparison of forming properties by FEM simulation

Punch:100 X 100mm, Corner r20mm, rp10mm
Die:103 x 103mm, rd5mm
Lubricant:#122wax, BHF : 300kN
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Thinning (engineer value)

h=48mm
(No Crack)

(a) SUS304

Conditions (by PAM-STAMP 2G)
Blanksize: 240 x 240mm
Punch Size:100 X 100mm,
Corner r20mm, rp10mm
Die Size: 103 X 103mm, rd5mm
Friction Coefficient: (a),(b)0.10,
(C)0.05
Thickness:0.8mm
B.H.F:200kN

Min = -0.15
lax = 0.42

Thinning (engineer value)

(b) NSSC 180

Thinning (engineer value)

h=48mm
(No Crack)
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(c) NSSC 180
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Effect of friction condition on square formability in NSSC 180

Punch:100 x 100mm, Corner r20mm, rp10mm
Die:103 x 103mm, rd5mm, BHF:300kN

No Crack

Friction: Thin Film with #122wax
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Result of low friction condition on square formability
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Effect of punch shape on hole expanding ratio in NSSC 180
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Effect of punch hole direction on hole expanding ratio
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