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Development of Precipitation Hardening Stainless Steel Including

Low Retained Austenite

Chihiro Furusho, Hiroyuki Takabayashi, and Shigeki Ueta

Synopsis

Precipitation hardening stainless steel SUS630 is typical high strength and high corrosion resistance stainless steel and is

typified by adjustability of its strength-toughness balance with heat treatment. For these features, SUS630 has been used as a

material of a flexure elements in load sensors (e.g. weighing scale, load cell) or pressure sensors (e.g. water or gas manometer)

in recent years. The dimension stability of the flexure elements influences the measurement accuracy of these sensors. The
influential factors of the dimension stability are the hysteresis loss of the stress-strain and the temporal change of its dimension.
Therefore, it is expected that the soft phases such as delta ferrite phase and austenite phase and the stability of austenite phase

are important factors for measurement accuracy of the sensors. The delta ferrite phase can be reduced by homogenizing heat

treatment, but the retained austenite phase can not be avoidable after solution treatment and aging treatment.

Therefore, a new alloy was developed based on SUS630, which includes low retained austenite. The developed steel is
reduced Si, Mn to raise Ms point for reducing austenite phase which retained in solution treatment. In addition, Mn, Ni and Cu,
which stabilize austenite phase, are reduced to raise austenite transformation temperature (4s point) for reduction of reverse-

transformed austenite phase which is produced under aging treatment. Mechanical properties of the developed steel are

equivalent to those of SUS630. The austenite phase of the developed steel can not be observed after solution treatment and aging

treatment (H900).

1. #&

M RE LRI A 7 > L A8l CTd % SUS630 &, 1RZ17%
EE - BNAEEA T L AMTH Y, FEELELER
(ST : Solution Treatment 2L F ST & 29 ) 1% D By ALEE
(AG : Aging treatment LL' T AG &\29) &L ->T, A
LI LHE - NG RICTHETE S L) BN
V7Y Zo k) M, 4R, fEPu— L E
Vo eEY o —, TARRKEZNET LT~
Y — OETEFEAMENFIH S N HFADHEZ T 5.

WEY =R =1k, WETLWE, ThH

][

IZ& o TERERICHEET HAHEDT AL VDTAT =TI
LoTHIEL, BONHEOTAELOMESLIE %
BHLTW5, LD -> T, BEAAKOTEREE
TR b LMY EREE TOIRT) - O FADL AT ) VA
IR TEORBLLIE b o — ORISR & T 5
FCEELHAEEEEZONDL. T, ThH0
BRI DMK T & L CIREMHOBFEIEE +— A 7
T4 NOMEEE L EBT HUEND 5.

SUS630 D AG # O E MMk E~ VT 44 A,
F—ATF A MBIV 7514 METERSINLS.
IDIBF—ATFA MABLU S 7 =T 4 MHIZIKE

20154E 5 28 H A+

% K EAS TR SRERIE 78 B S8 AER (Daido Corporate Research & Development Center, Daido Steel Co., Ltd.)



52 ELAEM 86K 15 20154

HTHY, BEETEHEE TOBNERIZ L BI5T] - EA
D AT Y ABENOFENTFHEENL YT $12
F— AT FA MHEREZERI TR VT A b
BRI L 2 TEORBEASFHEINE., DB S
T4 MEIZOWTIE, BUERCEY) L &
Wi+ & TRIEENDLDOD, F—2AFF 4 MHIZOW
TIE, STHOERE L — AT F 4 N RLEERh L 12 A4 5
T HWERES — AT F A N DR AT R AT
5. L72hoTC, BEAKDFEMBLD72D121E SUS630
DB A — AT F A MAL WAL — AT F 14 MADA
AT A EFEELEZ OND.

% Z T SUS630 [R5 D sk it % e L D D5 4 — X
TIFA NEBEEF AT F A bRPHITLZET, W
E - ENe v —0REMRICHE L AT LR 2 5 o L
28 % BFE L 72D TEDOREEBAT S,

2. AENETRE

BHFESH & SUS630 DL E#Ik % Table 1 127”7, Fi%E
1% SUS630 & N — AL T o #EHEA (1), (2) 0
&, B Lo R L% X o 72,

Table 1. Chemical composition of experimental steels
(mass%).
Alloy C | Si|Mn|Cu|Ni|Cr|Mo[Nb| N | Fe

Developedio 0s/0.2|0.3(3.03.0{15.0]0.1{0.3(0.04| Bal

SUS630 |0.05/0.3|0.9|3.3|4.0(16.0/0.2|0.3|0.04| Bal.
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Schaeffler diagram.
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Fig. 2. Phase diagram of developed steel (a), SUS630 (b)

calculated by Thermo-Calc.
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4. 1

Table 2. Volume fraction of austenite measured by XRD
and Ms point measured by Formaster test.

Volume fraction of austenite [vol%]

Ms point
Aoy | . |ST-AG|STAG|ST-AG| [0]
H900 | H1025 | H1150
Developed
steel 0 0 1.1 3.1 197
SUS630 | 8.2 6.4 11.8 20.3 98
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Fig. 3. Microstructure of developed steel and SUS630 after
ST(1040 °C, 0.5 h) and AG (H900, H1150) treatment.
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Fig. 4. Tensile properties of developed steel and
SUS630 after ST (1040 °C, 0.5 h) and AG (H900,
H1025 and H1150) treatment.
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Fig. 5. Result of Charpy impact test of developed steel
and SUS630 after ST(1040 °C, 0.5 h) and
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Fig. 6. Relation of apparent nominal strain after fatigue
test and volume fraction of austenite phase in

developed steel and SUS630.
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Fig. 7. Appearance photographs after humidity cabinet
test (49 °C, 100 % RH, 96 h).
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Fig. 8. Appearance photographs after salt spray test
(35 °C, 5 % NaCl, 96 h).
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Table 3. Pitting potential (V'c100) at current density

100 pA/cm?.
Pitting potential(V'c100) [mV]
Alloy ST-AG | ST-AG | ST-AG
H900) H1025 H1150
Developed steel 167 149 158
SUS630 130 135 133
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