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Abstract Precipitated phases, precipitated temperature and each phase content in SA508-3 steel - 0. 19C, 0.01 ~
0.22Si, 1.40 ~1.58Mn, 0.65 ~0. 76Ni, 0. 50 ~0. 55Mo have been calculated by using Thermo-Cale thermodynamic soft-
ware, and effect of Si and Mn-Ni-Mo content on precipitated phases in the steel was studied. The calculated results show
that main equilibrium precipitates in SAS08-3 steel are alloying cementite, M,C, and Mo carbide. There is no obvious
effect of Si content change on precipitated temperature and precipitated amount of each phase. With increasing Mo content
the brittle precipitated phases decreased while there is not obvious effect on alloying cementite precipitates. The optimum
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tempering temperature for SAS08-3 steel is 643 ~678 C.
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Table 1 Chemical compositions of test SA508-3 steels / %

Piaks2 C Si Mn P S Ni Mo

1¥  0.19 0.01 1.58 0.006 0.006 0.76 0.55
2  0.19 0.11 1.58 0.006 0.006 0.76 0.55
3 0.19 0.22 1.5 0.006 0.006 0.76 0.55
4*  0.19 0.22 1.40 0.006 0.006 0.65 0.50
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Fig.1 Phase evolution of SAS08-3 steel 2* during equilibrium transformation

e, B 1 R 2T ESRE, K &N
KRBT

B ER 12" 3R RS T AR A
2B A& M, C; \MoC Mo, C 1 KSI-E LY

BB AR (FeCrMn ) ,C ZEHT H IR BE YO Bl N FiE
BEREM, Fe B, Mn FBE/D, G FEE
AR K-k B TE&B R F SR FREKR L
A3, R ER At B G &8k, L2 & &t
REGEBMERLES ;Mo,C F Mo EXEARE
T W TFESHIEAENE EB BRI,
M,C; MoC 1 KSI-fkit#) . &&BMEh &Lt
R HEMN1".2" 3" WMHR, L2 Mo & B8%
HFEMR,Fe SRBAAR;MC, FEEALITTER L
&£ Mn Fe Mo Cr, H it Fe . Cr S BB AF 5, Mn,
Mo & BB A FEIK ; MC-SHP 1 KSI-BR 16 #1 i L4 &
&R 172" 3"RNEAMRF,
2.2 Si Mn-Ni-Mo Xf SA508-3 §tr A B2 I

1% 2% 3% C 0 Mn-Ni-Mo 4 & MR Si
HFRARFE, BE2 FITUFH,1".2° 35 H4E
BIHT R AT B AR/, H L Si XA AR
R R B AT B A AR /N, 4" B1AY Mn-Ni-Mo
B ERPERSR, mC.Sid &R, KSI-54L 4 f

T2 SAS08-3 W&HTH M HAYEE/C

Table 2 Precipitated temperature of precipitates in SA508-
3 steel /°C

b A Bk
¥ (FeCrMn),C
1* 539 ~678
2" 536 ~678
3% 532 ~680
4* 506 ~687
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Wl MG

Mo,C A, A,

500 ~584 500 ~642 642 ~724 723 ~735 634 787
500 ~582 500 ~645 642 ~727 725 ~737 635 787
500 ~579 500 ~644 643 ~727 727 ~738 637 792
500 ~557 500 ~644 642 ~734 - 655 798
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Table 3 Maximum content of each precipitated phase in
SAS508-3 steel /%
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1* 2.03 1.96 0.50 1.03 0.09
2 2.05 1.96 0.50 1.03 0.09
3 2.05 1.94 0.51 1.06 0.08
4* 2.15 1.92 0.51 0.91 -
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Fig.2 Precipitated driving force for MoC, Mo,C and Mo,C at equilibrium status (a) ; and for Mo, C at non-equilibrium status (b)
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