Vol.40 No.09
Sep. 2019

FOUNDRY TECHNOLOGY

<991 -

o BB Material Propertiest ®

DOI:10.16410/j.issn1000-8365.2019.09.028

BES SR IE S HER

X B EUNE L BIRE L R BTFER?
(1. B% TAKE b TRFE, BB B 710048; 2. iT 5 & AU L &4 2 A FRA 8], 325 i1 111000)

#  ZE X 0.8Cr-2.2Mn-0.3Mo-1.0Si-0.004B-0.45C (1%Si 8 ) 1 0.8Cr-2.2Mn-0.3M0-2.0Si-0.004B-0.45C (2%Si 9 )
TR e A T R < 0L AT < R 4 A RN RE B 0 3K, R B R BiE TMatPro RRALUER 1 X B ik A 4 B R AT R e A8 A g 2k
RETHEE A5 20 T A 4 B A PR 2H A | T 22 % 78 it 4k (CCT) R iz M il 28 Jominy) . 45 53R W1, 1%Si 49 114 W I 4K 1 573
JEH Ac=754 "C, A¢=695 C . 2%Si Y B [C AR AL B I FH 6 A2 R E ) A =780 C, A=717 C, WRIZHHEETE 1 C/s I
DL & @ Bk L SUR AR TR, DL IR BURBR A B IO 2 HoJy AP re i . s VA PE R AR
VAR S TR B 88 P44 A T (AR R b 20 3 0/, T IR B R T e A R R T S B e, 7 B A K TET 0~2 em B DR
BTV Z% TERE B 2~ 10 om I 80U ek

KB B WAL RS &1k CCT ihk ; Vieid 1k

hESES: TG156.3 XEFRIREG A X EHS:1000-8365(2019)09-0991-05

Parameters of Simulated of Heat Treatment of Alloy Steel Containing Silicon
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Abstract: Metallographic analysis and hardness test were performed on two kinds of silicon-containing wear-resistant alloy
steels, namely, 0.8 cr-2.2 mn-0.3 mo-1.0 si-0.004 b-0.45¢ (1%Si steel) and 0.8 cr-2.2 mn-0.3 mo-2.0 si-0.004 b-0.45¢ (2%
Si steel). Phase transformation and mechanical properties of silicon containing alloy steel were calculated by using JMatPro
simulation software of materials properties, and the equilibrium phase composition, continuous transformation curve (CCT)
and hardenability curve (Jominy) of alloy steel were obtained. The results show that the critical austenitic temperature of
1%Si steel is A =754 ‘C and A=695 ‘C. The critical transition temperature of austenitization of 2%Si steel is A ==780 C
and A=717 C. When quenching cooling rate is 1 ‘C/s or above, the quenching structure and mechanical properties of
alloy steel tend to be stable, mainly martensite structure and residual austenite, and its mechanical properties are better. The
martensite quantity decreases with the increase of the distance from quenching end face, the yield strength, tensile strength
and hardness decrease obviously. At 0~2 cm away from the quenching end, the reduction tends to be flat, and at 2~10 cm

away from the maximum reduction.
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Tab.1 Chemical composition of the testing Samples
A C Cr Mo B Si Mn Fe

1%Si ] 045 0.8 0.3 0.004 1.0 22 ARk
2%Si N 045 0.8 0.3 0.004 2.0 22 A

55 BE AL (45 MP-2B) 45 1 06 , S8 J5 FHE 7K s
R T, T 4% R0 TR TG RS HE A 75 TR ok R 3R TR
BB AR I, S Z) W KR RS vh e, 9 B Sz %1
W, WESMHAL , HeMHALEILE 1 (a)f
(b), MRS MHALER,E 1(a)Fl(b)¥H K &M
FH 4 3R A RIS il (AR A o, T i il 22 B 55~60° ¢ £ 11
i DA H T 22 S0R B e MR SR e R BITR DL IR
El T 1(b) A L (a) , FR AR B B il /D | 2 40
0 B0k 6 X S0 2 (B 22 A8 K BV AT fig 2 4
Z 1 Si R ABRRIKPTE, S I QRS B 3T
(7445 5 HR-150A ) X FF & 1 47 A B2 0 3k, ) 3
ik 5 A RE R HCP R, 455N 1%
Si F)FE 5 B BE A 47.9 HRC, 2%Si B9 FE & 6 FE Ny
44.6 HRC,

2  JMatPro it E

FERAMR S
HH TMatPro B4 Wl &5 ik i 15 45 < T
BAREAF EAT B AL R A T3 7 W IRIRAE T, 1%

2.1

(a)1%Si

Si B A A e, FEA 94.66%M 8k R Ik,
1.06% 1) B ik ,2.38% 1) M,C;,1.86% 1) M2(C,N) A
HA TR 0.04%11) M3B2 FHZH AL, 2%Si F4 14 - 5 ]
B b, FEA 94.66% 108 E K | 1.0% 095 iRk
2.52%H M-C,,1.78%H M2(C, N) K H:4x i 0.04%
(1) M3B2 AHZH BT, w] U 7 ol ol 2 6 5 T T - A4
o7 b2 A TR

T 5 TR AT T 5 ke S 0 ) S A7 A R
A E A TR R S G A R [ 3R R P A A ] 4 AR
Bl ER 2(a) T A SN AR IR 1470 C,
TEZ I BE B e e Bk AT i, Y A Ok B [ A
LR 1375 CHY, & & i ) B AR5 AR | RT
TRAL I P AR IR E R A =754 'C,A=695 C, &
WRARTE 730 ‘CHESE W, [RIBT7E 750 “C B 5 Ak A
M3B2 W AR AR 7ER 2(b) h H G &8y
AR BE N 1453 °C, 16 1% I B i i iR 2k Z AR T
WM A SR AR A LR E 1350 CHE, &4
TE I ) B8 QAR AL AR | B AR AR i 5 4 20 1 2 Ay
Ac=780 C ,A¢=717 'C, BIRAKRLE 757 CH}E 2%
fi#, MITE 769 “CH iR LA M3B2 ¥ fift A B R AR
T I AR TR RE T B, 2 R 2%Si A A H 1%Si 1Y
B4 A B FC AR AR DX B B, T A s A A ¢ 11 A5
AR AT $E i, U B R TR R AR A 1 I A

AR SN AR

R Rt LR A A
Fig.1 Microstructure of alloy steel containing Si
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Fig.2 Equilibrium phase composition and phase inversion temperature
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Tab.2 The effect of 1% Si steel on quench structure of the
different cooling rate
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B Fe M A

0.01 100 0 0 0 0
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1 0.03 0.1 0 98.1 L.77
10 0 0 0 98.22 1.78
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Tab.3 The effect of 2% Si steel on quench structure of the
different cooling rate

o KIS /C -5 2%Si 9 1V KLU B (%)
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1 0.06 0.03 0 97.51 2.4
10 0 0 0 97.6 2.4
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Tab.4 Calculated mechanical properties of 1% Si steel at
different cooling rate
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