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Abstract; A kind of eutectic high chromium cast iron was simulated and designed by JMATPRO software ,and the effect of heat
treatment process on the microstructure, hardness and wear resistance of eutectic high chromium cast iron was studied. The
results show that the carbon content in the eutectic interval decreases with the increase of Cr content,and the carbon content in
the eutectic interval is 0.2% . In the composition design of eutectic high chromium cast iron, it is determined that the Cr content
is 19% ~20% ,the corresponding carbon content is 3.45%~3.65% ,which is eutectic and meets the design conditions of Cr/C
ratio in 5 ~6. When quenching temperature is 1 000 C and 1 050 “C ,and when tempering temperature is 250 C and 400 °C,
the wear weight loss of eutectic high chromium cast iron does not change obviously. At 400 ~ 500 “C tempering will appear
secondary hardening phenomenon, hardness increases rapidly , wear weight loss greatly reduced. When the tempering temperature
is higher than 500 °C ,the martensite decomposes seriously, the hardness decreases rapidly,and the wear weight loss increases
rapidly. The optimal heat treatment process of the experimental material is 1 000 “C quenching for 2 h air cooling and 500 C
tempering for 2 h air cooling, and its structure is mainly tempered martensite, M7C3 carbides, secondary carbides, residual
austenite. The Vickers hardness value of the experimental material under the heat treatment process is 843 HVI,and the wear
loss is 4.9 mg.
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Tab. 1 The chemical composition of the experimental material alloy elements
JLE C Cr Mo Si Ni Mn \Y P S Cu Fe
T 3.650 19.700  0.937 0.538 0.123 1.150 0.316 0.028 0.040 0.937 A
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Fig.4 XRD pattern of high chromium cast iron
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Fig. 5 Microstructure of as-cast and quenched specimens
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Fig. 6 Microstructure of the samples after quenching and tempering
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Fig. 7 Hardness curves under different heat treatment processes

0.040
—=—1000 C %k
0.035F ——1050 C# X
0.030F
0.025F

0.020F

I 40 2K /g

0.015r

0.010F

0.005+
200250 300 350 400 450 500 550 600 650
(5] K i BE/C

Bl 8 N[ b FE T2 fr AR 2k 7 %
Fig. 8 Wear weight loss curves under different
heat treatment processes
MIE 7 & 8 v UL, 8] ki EE R 250 C g, 1 000 C
HKE 1050 °C ¥ kR BE | it 5 M A8 A K, 7
400 ~500 C Ak ,1 000 CH A IRFEFEEHAREET
1 050 C ¥ kiR, FLRE B f2 5 O 843 HV, X4 [a] k



- 666 - FOUNDRY TECHNOLOGY

Vol. 42 No. 08
Aug. 2021

R BE T 500 C e, B BE i S L AR AT 2 B RR A
{51000 °C ¥ URE B B2 BEMG 5 1 1 050 C K
URERERE . ] WL SRR VA AR E Y T 55 , Bl
Y e Ru RS SRR R R AP e TR
FRAKRFIRSRE M , B KR BN OR B AR AR R ER A 1Y
B ARSI AR RIS RS s b, T
5 AR A ) B R RE ] 5 T REAA, 5 A KR
i 15 5 R A RO, AR T 11000 C A2k, 1 050 C
BB H GBI S AR LUK, DA X #e
R EAEE W ERERE B B T R
2.3.2  FRACTRT 200 B A R

MEBE 7 FIE 8 ] i, 1 000 CHEKARIE 2 b 5
Ze AR KR, £E 250 C 2 500 °C [a] K 3 B, fif 2
BRI AR R AR K, 1T 1 050 °C ¥ K 5 R
i 2 h J5 AN AR ] 2k, £ 250 °C 3 500 °C A 2
Se T RE)E EJt BERUR AR AN K, 7E 250 °C [m] K
BH) A2 B K D AR + M7C3 + ZIRERALY) + 0 i
FRARRIRK, S5 Ek b & KBRS R VH%S S
EICHK , RERE I = ER AR A 43 (A — E TRUEE T
BEARAEA K B, 2 B3R M7C3 gL BHA &
B, v S PRV RR I, BN D ER AR b PR S KT
PR R . [8] KR BETE 400 ~500 C, B4 1] K
TRLEE B T T A 5 ER AR 2 b7 AR AL ), S 3 4
AL RERS 15 3] R 4 A B0, (HLRE HE 2 B B R 72
gy, B0 K T2 WD, i SR R R
M7C3 7 B 101 e B G 78 ) 7 B o A o e e
& (B T K BEALBLR , 7E 5 MR A # i K
BRACH) , TEBE B A b, ORDIR — KBRSk 185> A
£ 5 AR S Ak 38— I ETFLIE T (75 5 R IR 7E
PEA I P R OB MR AR TR T T 8, AR b B
R T, DA TTT(E 75 75 WURE 2 | ifif B 1 8 A e S i
Fidtiio BEA 500 °C [l JC i BE T 5, 2 [R A 43 A BT
BRI 2, 5 IR IE J7 BERRAIR, < FRAR S i
BEE, O FRAR Pk i OROKRRAR, BRIE I TE «- Fe
AR ETFLAE FH B 2.0k 5585 LA % oo T (s 45 AR LA A T
KIMRIE . 75 500 C LA L 8] K S5 14 55 560 b4 LA 5
G R, AR R N

3 &R

(1)Fe- Cr- C & 3% 5 X [8] 5 Bk 4k JE [B Bl Cr

SR TSR R DU R R G R LA X JE] A B
B/H0.2% . TEARRSCHERABES T Mt
A R4S RS LA

)L EBHFEHREXRE N 1000 CF
1 050 “CH},250 °CH1400 °C [a] kB, fifi i B 451 2k
AL AN 5., £E 400 ~ 500 °C [a] k23 4 B kAL R
G, 0 8 TR T, S 408 K T RO BE v /) , [l ok i BE
T 500 CH, 5 FAR oy fif 7™ 2, B 5 GH T B, BB
51 2% FE TR

(3) FeAEMALFE T2 H:650 CHEHE 1 h +
1000 CHK x2 h 25¥% +500 Clalk x2 h 25¥%, 1
RAHBUH R D AR + M7C3 4L + —kikik
Yy + D RRAR AR IZ AL HE T 22T LR bR
A FOASE BE(E 2 843 HVI UK E 2 4.9 mg.

SE 3k

(1] FESCH, 800, OO, 5. K TER C20 55 5 gk 41 4 e
JIFPERERG R (], $Un T.T02,2020,49(22) :143- 146.

(2] EEILRERE, MR, S S0k R0 H T 20 & i %k
MRS B )]. &8 A5 ,2018,43(2) :31-34.

[3] SINGH K K,VERMA R S,MURTY G M D. Optimizing wear re-
sistance and impact toughness in high chromium iron Mo-Ni alloy
[J]. Journal of materials engineer and performance 2009 ,18(4) .
438 - 440.

[4] SUN T,SON R B,WANG X. Abrasive wear behavior and mercha-
nism of high chromium cast iron[ J]. Science Direct,2015,22(2) :
84-90.

[S] Fhal, MIEMR, A 4842, 55, B Sk AL B T 2B SBR[ ]
PN T T2,2012,41(14) :178-179.

[6] s, skRUE. $AAb BT 2%t Cr26 B 5t o5 B4l U Pk B Y
W[ J]. ¥k ,2017,66(4) 408 -410.

(7] BREREE A5, & & oT R 3@ s b i i
SO FEERE (D], $UIn T T2,2016 ,45(8) :34- 40.

(8] D4V, Refwe, 5%, 5. 2SI C31 m s HH%
AL ()] . B IF ST 441k , 2011 ,23(8) :41-48.

[9]  SRmeht, BUMG2E. TR 4 i 250 i 1o % 4 kA A 55 0 4
MR )], SRR PR 5 TR, 2019 ,42(4) 45- 48.

[10] Zeili, X B, B s, 55, BB Bt AL B T2 s B o ek N
SFPERERIRE IR [ J]. R Hab 3, 2017 ,42(9) :138- 142,

(11] AEARAR, BRAE RS, 00, 45 5 4% W Bk B BR AL 000 3R % 0 24
RS [ )] . v o % 7 5 H R 2007 (2) :23-25.

(12] BREeP), T meir , 0 & £ I s ) X6 e 6 5 4k 2 2 R R 1) B
W[ J]. RRIETCRHE K :2#4R ,2018,28(6) :665- 667.

B e e e e e T e L L e e e ot T T N S e S o S S e s e o =0

E R EpR S :52 -64 B 5h % 175 : M855

e o ST S

R F| Lk B (A )T 2021 F(#4EHA)LE

REM :25 T/ &

i ST S R S DU SR PTG SR ST ST SRS O R ST U SOR JONE SO S S SN S (Y0 S R S SO SO ST S, SN S ST TS R IO W O

FINEMN 25 ETT/F

o S



