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Meta-stable Austenitic Stainless Steel for Fine Blanking

Synopsis :

Satoshi Suzuki, Hideki Tanaka, Taichiro Mizoguchi

Extra soft and less work hardening meta-stable austenitic stainless steel “NSS304ES” is suitable for Fine Blanking Press. Decreasing in

work hardening ratio and solid solution hardness makes a good contribution to excellent Fine Blanking formability, that is resulted from

reduction of forging stress because of Cu solid soluted in matrix reducing transformation amounts from y-phase to «'-phase.
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Table 1 Chemical compositions (mass%)

Steel| C |[Si [Mn| S |Ni|Cr |Cu|Mo| N |Md30/SFE
A ]1006]05|08 0007 |80 (182 (02|013{003 | 11 | 23
B |001/03]|17]0001|80|169|32|014 /001 | —31| 44
C [005|05(0.7]0003 |84 |175]|02(004(002| 19 | 25
D 0040519 |0.004|80[174]0.2 (003002 | 27 | 23
E [004|05]07]0004 |70 |166|1.7]004 002 | 33 | 32

Md30 = 551-462(C+N)-9.28i-8.1Mn-29(Ni+Cu)-13.7Cr-18.5Mo
SFE = 2.2Ni+6Cu-1.1Cr-13Si-1.2Mn+32

PARETEIT AT Y L A-RESMER RS- -2 F-AY -5 —

R R R REIEA T — A
WEMRETT AT Y VA @Al MRS =g — A

H ¥ B9 4 £z 3 No.88(2007)



WEIREIMTHEREFT —ATF A4 PRAT VL A 67

B L U Steel BIZ LA ST, Steel C, Steel DB LY
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Table 2 Conditions for fine blanking press
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Fig.1 Schematic diagram of sample for fine blanking.
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Table 3 Conditions for conventional blanking

R FhME $18.0mm
74 ANLE ¢ 18.1mm
FHlzI 79 YA ¢ 0.05mm
HMT : ¢ 1.0mm
c/t 5%
Frifd e 0.8mm/s
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Table 4 Conditions for compression test

FRERR M ¢ 3.0mm
RE S S 45mm
O3 AHEE 1/s

R5 CPHGIR, JEARBRSM

Table 5 Conditions for tensile and compression test
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RE O FATE P L EOMTHR~ VT v A b
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Fig.2 Schematic diagrams of tensile test, compression test and test piece.
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Table 6 Mechanical properties

IR ] K R
A PES 256 647 56 166

HES 223 514 57 132
b 10%H B 495 587 41 197

5 IBRER R« JIS13B%, IBRAT I JEHE ST 24T

5|5 S 13 Steel BEESIH I LERTH70N/mm? #\v b O
@, Steel ABESIA IZHEFS0N/mMm* LW iz 7R L TH
D, Steel BOMILMALFEEABIN T 5, Steel B-
10%FEEHER 1, Steel ABESEA ICHRTH S, (it
FEWL 0D, FIRME B XM, LzAt> T,
FBINTR &AM 2 HHI L, 202, ZhAEKEZEKKT
& B REMEDTR Vo

X 3121, Steel ABESlAF & Steel B-10% & EHER D
F13 & 30001 H OFBIN Lt DA R &2 /R § o KA REIT

10mm

(a) Steel ABESIHT (b) Steel B-10% 2+ ZEAF

3 FBIILio4MHSL (300018 +TH & #)
Fig.3 Appearance of fine blanks at 3,000 shots.
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Fig.4 Relationship between shear drop shape and blanking shots.
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Fig.5 Cross sectional profiles of forged parts.
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Fig.6 Appearance of shear fractured surface of fine blanking

(see Fig.3).
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Fig. 7 Influence of shear surface ratio on blanking shots.
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(a) Steel A BESTHT (b) Steel B-10% #4144+

8  3000ME¥FTIR & DK ¥ TSt DA
Fig.8 Appearance of TiC coated tools top for ¢ 3mm hole punching after 3,000 shots.

TICHIBEHAR B & O BEFHEBYIR

(a) Steel A BEStAS

(b) Steel B-10% /& 4L+

9 3000MHFTH & DR > F bt o EK IR
Fig.9 Appearance of TiC coated tools top for ¢ 3mm hole punching after 3,000 shots.
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Fig.10 Influence of cold rolled reduction on shear drop lengths
of Steel B.
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Fig.11 Influence of n-value on shear drop lengths of Steel B.
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0 l l l l l
—-50 —40 -30 -20 -10 0 10
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®12 Md30 fii%) & & AW O BE%E2
Fig.12 Influence of Md30 on shear surface ratio.
Md30 =551-462(C + N)-9.2Si-8.1Mn-29(Ni + Cu)-13.7Cr-18 5Mo
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3 HEM DL (mass%)

%0 _@@Q ...... .7”1) 75 v 225% C Si Mn Ni
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60— 0.060 0.80 1.74 11.07
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7T T 2 A% Cr Cu Mo N
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0 | | | |
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H13 SEHE L ¥ AMTEO HHRY
Fig.13 Influence of amounts of S content on shear surface ratio.
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Fig.15 Relationship between shear stress and tensile strength.
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Fig.14 Estimation diagram of tool abrasion behavior.
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Fig.16 Compression true stress - true strain curves.
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Fig.17 Volume fraction of @'phase after compression or tensile test.
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() GIIRER (HO$ 4 0.23) (b) FEAEZTE (O3 A 0.22)

X18 Steel CoD % i1 -1 BRI S ML
Fig.18 Transmission electron micrographs of steel C
(a) after tensile deformation (0.23 true strain).
(b) after compression deformation (0.22 true strain).
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Fig.19 Transmission electron micrographs of steel E
(a) after tensile deformation (0.21 true strain).
(b) after compression deformation (0.22 true strain).
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Fig.20 Estimated transformation behavior of steel C depending on deformation strain direction.
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Fig.21 Estimated transformation behavior of steel E depending on deformation strain direction.
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Fig.22 SFE and Md30 of austenitic stainless steels.
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