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Fig. 1 Dimensions of cast and heat-treated specimens
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Tab. 1 Composition of multielement hypoeutectic high-chromium cast iron W /%
WiH C Cr Mo Si Mn Ni \Y, B S p
BT 3.30 20.00 1.80 0.50 0.80 1.00 2.00 0.50 <0.03 <0.03
SRR B 3.32 20.66 1.89 0.55 0.82 1.02 2.04 0.53 <0.03 <0.03
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Fig. 2 CCT curves of multielement high chromium cast irons at different quenching temperatures
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Tab. 2 Heat treatment processes of specimens

G VEJGRIEIC IR R/ B
1 950 1 k¥
2 1000 1 K
3 1050 1 K&
4 1100 1 K%
5 1150 1 K

1.3 EREALRMR

HNEFELKAERNEFERBETKAREM™R, B
PRAXCYtZ Z145% ( Optical Microscope, OM ) BUI
AL, SZF3Sigma 500 VPAUG A SHAE FEME
(SEM) ISl EHMEBLRFBIRETmBITERLT, o
SR AIBEENEMANT I EZERIE,
BRTESEGE ST (EDS ) RIFTTEEAL P
f5; {EASmartlab 9 KWEIXEFELHTE 7Y ( X-ray
diffraction phase analysis, XRD ) SepitAF4BLRRIEME
ST, 740 kVAN40 mARICU-K o 325 ™ R/E, 20°F!
100°FY205CEIIELEIT, $£130.02 (°) /s, R
E10 (°) /min,

1.4 HEHEEFNTIEENI
FAHR-150AZLEEEEITNEEWEE, M1
SERE 150 kg, NNEATEIALS s, fEilFERmERE
MA7T =, ElEsXe/ME, ERSSAFIEE
NETESRFRNENEE; FRHV-1000ZE EH5&
EitNEEMEEINZESERE 500 of, (RITAIE
7910 s, FENERFREER T R iER X ENRN

- 100 pm *

Vol.74 No.9 2025

BEERFHEENMRUHDSEREHIERE; E/H339-
GSR | A2 BREE BT A RIFKIBE T10 mm x
10 mm x 15 mmAgitEdiTEsERAR (E3) , &
REIVEFE304EENEK ( B1R: 9.525 mm£0.05 mm ) ,

A NI0 N, BEERENLIO mm/s, BERAKITF
£260 min, EREHBESE, FERABEN.L mgly
MBR-ASB-220-C2EL T K FEXIF mifE, MSHER
2, ANEteREUmEEIHhETERIIEER
BIEMEIRE, MELHRERSEE.

l 4

i)

i

E3 ERidln=E
Fig. 3 Schematic diagram of wear test
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Fig. 4 As cast structures of multi-component high chromium cast irons
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Fig. 5 As cast XRD of multielement high-chromium cast iron
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Fig. 6 Metallographic microstructures of high chromium cast irons after quenching
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Fig. 7 SEM morphologies of multielement high-chromium cast irons at different quenching temperatures
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fEi4 8041 892 901 065 012 071 018
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Fig. 10 Effect of quenching temperature on the hardness of multielement high-chromium cast iron
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Effect of Quenching Temperature on Microstructure and Performance of
Multielement Hypoeutectic High-Chromium Cast Iron

GAO Chang', ZHANG Shao-yun', CHEN Kun’, LI Si-yang®, CHENG Xiao-l¢’

(1. CHN Energy Changyuan Wuhan Qingshan Co-Generation Co., Ltd., Wuhan 430080, Hubei, China; 2. Wuhan Branch of National Energy
Group Science and Technology Research Institute Co., Ltd., Wuhan 430070, Hubei, China; 3.College of Electromechanical Engineering,
Xi'an University of Engineering, Xi'an 710048, Shaanxi, China)

Abstract:

The effects of different quenching temperatures on the microstructure and properties of 3.3C-20.0Cr-0.5B-
2.0V-1.8Mo (wt.%)high-chromium cast iron were investigated using an optical microscope, a scanning
electron microscope, an X-ray diffractometer, a Rockwell hardness tester, a microhardness tester, and an
abrasion tester. The results show that the microstructure of as-cast multielement high-chromium cast iron is
mainly composed of austenite, martensite matrix and eutectic carbides (M,C,, M,;C;), and the HRC hardness
reaches 49.0; when quenching treatment is carried out, during increasing the temperature from 950 °C to 1 150 C ,
the eutectic carbides appear in the forms of lumps and connected with each other to present a reticulation
distribution, and there is a secondary carbide (M,;Cs) precipitation, and the matrix is transformed to martensite
from austenite, containing a small amount of residual austenite; when the quenching temperature are increased
from 950 °C to 1 100°C , the HRC hardnesses are increased from 42.7 to 58.6, and then being decreased to
HRC 53.0 at 1 150 “C ; the wear resistance of the high-chromium cast iron specimen through treatment of
1100 °C x1 h+water-cooling is increased by 53.4% compared to that of one through treatment of 950 °C. x1 h+water-
cooling.
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