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Fig.1 SEM microstructure of the tested steel as cast
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Fig.2 SEM (a) and TEM (b) images of the tested steel after

tempering at 200 C
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Fig.3 SEM microstructures of the tested steel after tempering at

300 ‘C (a)and 400 C (b)

I, M/A B & REMR, BPIRAZUES C LA,
NG INZEFL

Bl 4 2SR 2 500 CARYE 1 h A1k TEM
F BT A RERE I . AN 4a AT LLE Y, DL AR BL =44
SRS FORECBUREIR B AL ) . ] 4b 2 ] 4a
WORL 1 RERE I, S5 A REE T, UON R T R
HEeBwAgs, H i R WA RE R T R
T IR B A DR A A . AN 4e TTRLE
e, RIS B IR, AR DA S B, 500
C [l AT A 2 v 2 B AL RS A7 AE . B 4d PT LU
t, 500 “CIEIK I AR KDL AR R 3 AR 57 W] W 1K &
IHFM% .

Kl 5 2SN ZE 650 “C R 1 h [AIK ) TEM
J KA AR RE T I, o, 18 Sa 2Tt AHTK TEM
MR, B s 2 Sa TR 1 IREIG . AT L, R4
B e FETH AR AT AE R AL P RORL, BB 2 BT 3R W B AL 4
THAEICE LM TRT, H 650 °C Al KB Bk )
FERSFAR K o B 5c 7 M2 21 (1) A7 45 3T 7% T8 1R A7 4 33
MV, W] 650 CInl kI 48k A W] i ] 52 I
%o B 5d S A BRI — 2B RO, R LI I R A A Y
o OPATINh . H T DL IRk 25 4 v o T R ) e S
HomE T AL, Wi KR e Y, g
AR v B[] I A s A e A ) R AT T DL PG AR R
TR P A A T DR ST 2 ol A T e ) B KR
M, SR B A S R KBRS, o AHA W] B8R AL T 45



ey T A A e UL AT PR e 6 [ et v () 2 0 2 - 1263

Intensity/a.u.

4 SEEGAKN 500 CIEl k) TEM 14 K B0KL 1 ¥ EDS i
Fig.4 TEM images (a, ¢, d) of the tested steel after tempering at 500 ‘C and EDS spectrum (b) of the particle 1 in Fig.4a
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Fig.5 TEM images (a, c, d) of the tested steel after tempering at 650 ‘C and EDS spectrum (b) of the particle 1 in Fig.5a
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Fig.7 XRD patterns of the tested steel after tempering at different
temperatures (a) and relationship between volume fractions of

retained austenite and corresponding tempering temperature (b)
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Microstructure Evolution of Low-Alloy Bainite Wear-resistant Cast Steel
with Rare Earth in Tempering Process

Ji Yunping'?, Ren Huiping'?, Hou Jingchao®, Song Yanging', Liu Xinhua'?
(1. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. Key Laboratory of Integrated Exploitation of Bayan Obo Multi-Metal Resources, Baotou 014010, China)
(3. Wuyang Iron and Steel Co. Ltd. of Hebei Iron and Steel Group, Wugang 462500, China)

Abstract: The cast samples of low-alloy bainite wear-resistant cast steel 20MnCrNi2Mo with lanthanum-cerium mischmetal were
tempered at 200, 250, 300, 350, 400, 450, 500, 550, 600 and 650 °C for 1 h. The microstructure was observed by QUANTA-400
environmental scanning electron microscope and JEM-2100 transmission electron microscope, the precipitation was qualitatively and
quantitatively analyzed by physicochemical phase analysis, and the retained austenite after different temperature tempering was measured
quantitatively by D8 ADVANCE X-ray diffractometer. The microstructure evolution during the tempering was investigated. The results
show that the microstructure of the tested steel as cast is granular bainite. The precipitated equilibrium-phase carbide during the tempering
is alloying cementite with a trace amount of solid-solution rare earth. The recovery is not been found during tempering at 500 °C. The
subgrains become distinct and the recovery is observed clearly during tempering at 650 °C. The M/A islands do not decompose when
tempered at 200 °C; however, with the increase of the tempering temperature, the M/A islands gradually decompose, and the amount of the
M/A islands decreases so obviously that it cannot be detected when the tempering temperature is up to 450 °C.
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