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Effect of Rare Earth Element Ce on Structure and Mechanical
Properties of New Type Steel 616
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(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The test new type steel 616 containing Ce (/% : 0.23 ~0.25C, 0.73 ~0.78Si, 1.64 ~ 1. 70Mn,
0. 003 ~0. 0055, 0.016 ~0.020P, 0.051 ~0.061Ti, 0.026 ~0.028Nb, 0.0020 ~0.003 0B, 0 ~0.302Ce) is melted
by a 10 kg vacuum induction furnace, rolled to 5Smm thickness plate, water-quenched at 900 °C and tempered at 600 C.
The effect of Ce content in steel on structure and mechanical properties of plate of steel 616 has been studied by universal
tensile testing machine, optical microscope, scanning electron microscope etc experimental instrument. Results show that
as the Ce content in steel is 0. 096% , the refinement of grain in plate of steel 616 is obvious and the sulphide in steel is
modified from long strip to spheroid, it is available to increases the tensile strength and toughness of steel plate, the tensile
strength of 0. 096% Ce plate increases to 779 MPa from 681 MPa of non-adding Ce plate; as the Ce content further increa-
ses the more refinement of grain in plate is not obvious and the amount of inclusions in steel increases, with Ce content
0.302% the tensile strength of plate decreases to 712 MPa.
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Fig.1 Morphology and size of grains in steel plate; (a) 1* non-adding Ce, (b) 2% 0.096% Ce, (¢) 3* 0.195% Ce and (d) 4*
0. 302% Ce, water quenching at 900 C and tempering at 600 C for 0.5 h
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Fig.2 SEM morphology and energy dispersive spectrum of inclusion in steel plate before (a) and after (b) adding rare earth element

cerium

REF 2" M 0.096% Ce TR L= E M LILA
YR R BN 43 A LB R B, AT B
PR AR AERE  FEE R L INA BRI, M40+
WL EEXF 0.302% B, WP M LR Y I B
BE FHHEEEEKANBEE., BSHEENRRK
HAA 2, HERBRER,
2.3 Ce XHN SRR
2.3.1 FitIonE Ce SHNEEEKZH

#£ HV-50A R4 A B3 I ARF & & Ce
SRR RO (RS , T O A R 5 0% ER R B 2 (R B S
A0 R R AR ERRE B, I 3 i, NI 3 AT LA
E L FEENR PR L Ce SR, MRWERE
EE . REMA e, BB {EY 20. 3 HRC, 44
i Ce & & 40.096% B}, 5 B {5 423. 1 HRC; Ce
%0. 195% it , T BE {8 4525. 8 HRC; Ce 0. 302% B,
WA R27.5 HRC FER - & B, EEME S

28

27
26

TR L

0.10 0.15 0.20 0.25 0.30
Ce /%

B3 Ce HEXTMAREEEAIRM (900 °C/KHE,600 C 0.5 h
&1 K )

Fig.3 Effect of Ce content on hardness of steel plate, water

quenching at 900 C and tempering at 600 C for 0.5 h
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Fig.4 Tensile curves of steel plate with different Ce content,

water quenching at 900 ‘C and tempering at 600 C for 0.5 h
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Fig.5 Morphology of tensile fracture of steel plate with non-adding Ce, 1*(a), containing 0. 096% Ce, 2*(b), 0.195% Ce, 3"(c)
and 0. 302% Ce, 4*(d) , water quenching at 900 C and tempering at 600 °C for 0.5 h, SEM

2 CeZEX5 mm 616 R/ 4 LERIFME (900 CK
#,600 °C 0.5 h @[k )

Table 2 Effect of Ce content on mechanical properties of 5

mm plate of steel 616, water quenching at 900 °C and tem-

pering at 600 C for 0.5 h

HHRE(R,)/ BIREE(Ry,)/ WSt/
MPa MPa %

Ce /%

0 681 615 20.57
0.096 779 542 16.42
0.195 726 655 15.58
0.302 712 630 16.18
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