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Mechanical Properties and Dimensional Accuracy on Precipitation Hardening Stainless Casting Steel SCS24
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Precipitation hardening cast stainless steel SCS24 is a material with the high tensile
strength of 1,000-1,300 MPa. However, based on the chemical composition and the heat
treatment conditions in casting, its microstructure, transformation point, mechanical
properties, and material dimensions could be altered. Therefore, SCS24 steel’s dependence of
the chemical composition on the microstructure and the heat treatment were investigated.
The original simulator taking chemical compositions into consideration was developed, and
made it possible to predict the microstructure of SCS24. With regard to heat treatment, it
was found that the yield strength was decreased dramatically beyond the transformation
point, As, during aging treatments, resulting in the shrinkage of the dimensions for raw

materials substantially. These effects were considered to be caused by the residue .
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Table 1 Chemical composition range of JIS SCS24

(mass%)
C Si Mn Ni
~0.07 ~1.0 ~1.0 3.0~5.0
Cr Cu Nb
16.5~17.5 25~4.0 0.15~0.45
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Table 2 Chemical composition range of samples for microstructure
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Fig.2 Example of microstructure on this experiment
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Table 3 Chemical composition range of Ms, As and Cu point tested

examination (mass%) casting steel (mass%)
Examined element Other element Examined element Other element

C 0.11~0.15 Si 0.44~0.61 C 0.11~0.16 Si 0.44~0.54

Ni 1.9~5.0 Mn 0.48~0.69 Ni 3.0~53 Mn 0.48~0.69

Cr 11.7~17.6 Cr 14.2~16.3

Cu 0.1~3.8 Cu 2.1~4.2

Nb 0.9~21 Nb 1.5~22

N 0.066~0.092 N 0.066~0.105

The number of samples: 31

The number of samples: 31
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Fig.3 Example of measurement result of Ms point
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Fig.4 Example of measurement result of As and Cu point

18 HiI£E#HR Vol. 31 (2015)

2.4 55RHABR

AT DAL T L7zA v Ty ho/hTay 7%
1,038C x 1 WE [ PRH##2, Wi E TR T D BARILLRE &
FTEDIRIE T 4 BB PR3 % RERLEE 2 17 - 72#%, JIS4
Gl 2RI, HiRTo5 R FEhi L 72

2.5 <TEBE

T DAL T L2 A ~ Ty b T ML 2 92
L CTWARWER LM ONAT ey 78 X0N1,038C x1 B
MR, WiLE TREGT 2B MMELE 217> 72/h T ey
TS, FNEN G 6 mmxX45 mm DO RER 2RI L,
RAVLB I O RFHMOSEEbE~ A 70X -5 —T
W L7z RERPALBET#2 O ~EZALICH L CTid, CuiED
WL IBREDOREIIOVWTHELZ. CuROEED
FBT ORI S I PRFFIEE 580°C, PR IRF[H] 4 g [
&L, IERNREDOERTORFFRE L 4R E Lz, &b
N FE TORRPIII KGR & 7228, SRR ot
MR L e RN D B 72, AREERTIIKEZH
AN E W72,

3. RBHERBIVEE

3.1 {LERPOEE

LS BAIC & - T o B Ms QLR N 27 TF
W ZEE, 0 mRPRALREIILEMHBOEITH L7720, 4
RO TlE 7z £, EHAFROLFER S D EETH 5,
HETRLZE I, HEAMIEEESEED72DII NbE
CEEHEAL, NIREMREICKRAD»SHERT 5, Nbidik
Wb L OELWIERREASR <, RE(EE LT, il
5o TD72®, EEROFR G0 5 REW E LT
ENBNb, C, NO%BRWS OIS
Eeb, T, BHEFHE Y 7 M7 27 Thermo-Calc
ZHWTNb S REAME LTHEREESNENT VAR,
(([C%]+[N%] *x086) x9—[Nb%]) ZH ML\ 22T
X% CNNb & W§ %, CNNbIEASIEDHA 13 Nb &
BETHCBLUONDART H725, Nb H I 12 [ 7
L, CNNb A OBEICBLUN AT S Nb A
ART 25720 CBLONPEBFICEET S & 2EK
5%

ZAREOALFE B L O CNND fili & 6 & % FIlJR 4
L7z#ER, o mIELTo (1) TSN D, Ms B, As i,
Cu JIZ2W T, §m & RIS & CNND i %
M zEERSAICLY, (2) 3) @ RTEENSE, £R
TYMLGEMEFEMNEEZRS~8IIRT, 2T,
R5ICRT LI mOEFEMBADMHEEZRTHELDH
o TNy ALV RELRRBIZR -T2 LERLTY
HICHERVOT, MR 6 ROFHEMEAEDDH DT
FH L7,

01t (%) =-31.3—[Ni%]x4.9+ [Cr%]x 4.1-[Cu%]x1.5
—[CNNb]x 7.9 <+ (D)



MHEEEEI R 7 2 L 2§580 SCS24 MHEMAVIEE &< iEiEAE

5
Fig.5

Actual measurement of Ms point (C)

< 16

IS Correlation coefficient: 0.962

o e
12 O

=

° (@]

>

i) O

5 8

€ @)

£

o 4

32

%]

3 o, KOO

E olo Q

S -8 -4 0 4 8 12 16

31

< Calculated value of & volume (vol%)

o ENETHE & FAlE
Calculated values and actual measurements of 3 volume

250

Correlation coefficient: 0.873 ‘ @)

200 «

150 o o

100 CRe}

50
50 100 150 200 250

Calculated value of Ms point ('C)

6 Ms mDETHEEEXEIE
Fig.6 Calculated values and actual measurements of Ms point
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Table 4 Result of other researchers’ Ms and As point

Eichelman, Hull Irvin This study
Element 18Cr-8Ni 0.12C-12Cr 17Cr-4Ni-3Cu
Ms point As point As point Ms point
1%Cu - - 0T 0T
1%Ni -61°C -30C -27°C 61°C
1%Cr -41.7C - 0C -41°C
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Fig.9 Effects of aging temperature on tensile and yield strength
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Fig. 10 Effects of aging temperature on elongation
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Fig. 11 Effects of Cu contents on dimensional change
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Fig. 12 Effects of aging temperature on dimensional change
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