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Influence of Rare Earth Silicoferrite on Microstructure and Properties of 45 Steel Fab-
ricated by Lost Foam Casting
WANG Jiayi, LI Xin, MAN Ning, FAN Jianglei, WEI Shizhong
(Shool of Mechanical and Electrical Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002)

Abstract: The influence of rare earth silicoferrite alloy on microstructure and mechanical properties of 45 steel castings
fabricated by lost foam casting was investigated. The results indicate that the addition of rare earth silicoferrite alloy sig-
nificantly improves the nucleation rate of melt, and average grain size of casting is significantly refined with the increase
of alloy addition. Meanwhile, the introduction of rare earth elements effectively enhances the stress distribution state of
castings, reducing the degree of stress concentration. With the increase of rare earth silicoferrite content, the average
hardness and mechanical properties of castings are significantly improved.
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Tab.l1 Chemical composition of 45 steel %
Wy
C Si Mn Mo Al Cr Ni Cu Fe

0.46  0.199 0.606 0.001 0.0001 0.065 0.033 0.012
R2 BImHHULERS

Tab.2 Chemical composition of rare earth silicoferrite %

98.634

Wy
Si RE Ca Fe
50.35 30.2 2.5 16.95
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Fig.2 Microstructure of castings at the core with different rare earth silicoferrite contents
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Fig.1 Sampling position of casting and Schematic diagram of ten-

sile specimen

f B RSF . % FH Phenom XL 49 3% #1485 (SEMD X fig 3i%
53 BT (EDS) #F 47 Wr 18 50 e 20 AW ¢ 0 #r o fdE ]
DNS-100 %Y 1+ J7 G 12 56 AL I 3 45 4 v A 1k B, A
Rt & B W E b, JRE S 1.4 mm, W A8 33
0.001 s ', B AL AR I 3 YRk 45 BV 918 o R FH EUR b
600MRD-DE834 3 [% A & )+t A % 3 A 2 47 A 2 300
B, AR A A A 60 N, 4 F B[] Ry 12 s, 454> kB 3
12 BOF 31 .

2 M LRk A T AT AR L LR 69 T

N[5 A e B R 45 5 B9 B B AN TR 2 Y
BIMALIEH B 2~ 4, AT LU B, BE AR + 2k
N B DA T8 2 0 T A% DX I R AR A A T 4
BERE. XEZHNTH IR La, Ce Pra)
0B R E 8] 0o i b i Z2 B AL . R~ A HE
Hr L i 1 J0 R B9 ES I RE 0% 2 3 UL Fe-C A EURRAE , B
AER 8 AR 23 B I 47 R I A DX S R . AR SR

(¢)0.35%

(a) 0%

B3

(b)0.15%
R A 4 £ ARk S5 T 3R O 4 2R

(€)035%

Fig.3 Microstructure of castings at the middle zone with different rare earth silicoferrite contents
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Fig.4 Microstructure of castings at the edge with different rare earth silicoferrite contents
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Fig.5 Grain size comparison of castings with different rare earth

silicoferrite contents
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Fig.6

SEM microstructure of ingots at the core with different rare earth silicoferrite contents
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Fig.7 Ce mapping of ingots at the core with rare earth silicofer-
rite content of 0.15% and 0.35%
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Fig.8 Rockwell hardness comparison of castings with different

rare earth silicoferrite contents
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Fig.9 Stress-strain curves of castings with different rare earth

silicoferrite contents
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Tab.3 Mechanical properties of castings with different rare

earth silicoferrite contents

AR BLHisk g /MPa i IR58 ¥ /MPa R/ %
0.00% L 373 342 8.5
0.00% H1 395 388 6.0
0.00% 17 380 376 7.0
0.15% L7 380 367 15.2
0.15% 3 434 410 19.8
0.15% I #F 424 372 10.3
0.35% L #F 410 377 10.0
0.35% 17K 493 412 13.5
0.35% 1% 424 391 9.5
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