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Effects of Ferrosilicon and Rare Earth Compound Inoculation on the
Microstructure and Properties of High Carbon Gray Iron
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Abstract: The effect of the compound inoculation of ferrosilicon and rare earth on the microstructure and mechanical
properties of high carbon gray cast iron was studied. The results show that the morphology of flake graphite changed and
even spheroidized with the increase of the amount of rare earth when the amount of ferrosilicon is unchanged. When the
rare earth content is 1.2%, the graphite began to vermicularize, and leustenite and pearlite began to appear in the matrix.
When the amount of rare earth is 1.4%, the graphite began to spheroidize, the pearlite content in the matrix decreased, and
the amount of lestenitic increased. When the amount of rare earth is up to 2.0%, the spheroidization rate continued to
increase, and a large number of leitenitic bodies appeared in the matrix. With the increase of rare earth content, the
mechanical properties of high carbon gray cast iron show an overall increasing trend. When the rare earth content
exceeds 1.0%, the mechanical properties of high carbon gray cast iron increase significantly, and the tensile strength
exceeds 450 MPa.
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Tab.1 the chemical composition of the raw material used
in the experiment

froRk 2 FR C Si Mn Cr S P
JR A B 4.30 1.9 0.90 <0.05 <0.05
1B 0.20 0.3 0.30 <0.02 <0.02
[EPEESS 3.32 1.9 085 0.025 <0.05 <0.05
Bk - - 70.00
3373 - 72.0
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Tab.2 The chemical composition of high carbon gray

cast iron
C Si Mn P S
3.6 1.8 0.5 0.05~0.10 <0.1
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Tab.3 The experimental grouping in the experiment

i+ X

PN

WEERS 1% 2% 3% 44 SH 64 TH  8#
SLR h BORHME I OF S AL P S AT R

TEGRTE T, e oE AT R A0, R ) 1) 98 A0 P I A SE 58 i

PRE A B+ R R, R oK b e B 2 e

B, B BEAT B, BE S 43 90 B8 O R |

=R AL A i SR, A ST I S e 1 R

0 05% 1.0% 12% 14% 1.6% 1.8% 2.0%

EN10002-1 B $RATHRAEREAT 5 B0 FH A9 AR ER A8 BE 7
JESk HARR S mm, {55 2 s B #Rat A ;X0 1 4
A BOE 3 B E AR AT &, (B B4R IR iR A
FEMLOE S M B T RR , A BAYIS Y M % ; i ik
TR 4% 1) i TR T R 5 AR

2 ZWHERKITR

21 HENMBINEAREXNRRABYAEA
2al:gp A1)

2 S 56 ) FH B AN B i 45 9 8 4 i RE
FAb2E o i, 45 Rk 4,

R 4 WA . BT B 1k 2% o
HRTCENSBEEAFSLRMRITER; SHAM
ARG, 2 1 RN A8 B 15 A2 AR 4 o A7 A6
IR R B N La TR, XIS U B &
B, ARELEE, FEHMESHWLERS PRE
B Ce X La TEMERELIRERE,

W TR L FEE B G 42 E AL B X R Bk OK 7 K
ABALTE R MW AR, AL KRS 8 Hik
FEST AT SRR RIS, IR BB Sk AT
WE A 1,

HE 1B ERKEFRATHHERT ME
i L mA R, FRABOKE BEAERD;
W+ A RRE] 1.2%0, A BIESH HRE
A HUIR % 1L K 30%; M F A B E 1.6%
B, BRAC R 4R SE G 0, BRAZ A 1 KM 1) 5 2486 A
IR F) 2.0%0 , A BERAEREZ W/, WA RZE
12%UT , B FMAREHMER D KEA8h A
BEA g RORA BT FEER AR, A2
T4 eh R A8 UK UK, HLREE 6 i AR 4k 4k
e R A b A BT IR BLERR A B ERR A
BHASHFETRBESRRBAEENXR (0
KAPR), R MEMEENESSFBELHA
A UBRZEHA P A BOES, FEARLRE XM
mEESRENHR T  NABNEESE, HLHm

RAZBRPENIHEAUFERS w(%)

Tab.4 The chemical composition of each sample in the experiment

AT Fe (& Si Mn P S Mg Ce La Cr Mo

1# 94.1 3.39 1.51 0.662 0.036 4 0.049 6 0.001 5 0.002 4 <0.000 5

2# 93.9 323 1.75 0.669 0.0399 0.0716 0.0104 0.004 8 <0.006 7 0.123 0.008 8
3# 93.7 3.16 1.94 0.657 0.039 5 0.057 6 0.0131 0.094 3 0.0136 0.122 0.009 6
4# 93.4 3.24 2.12 0.680 0.038 8 0.038 7 0.0178 >0.1 0.021 9 0.124 0.0116
S# 93.1 327 2.39 0.691 0.039 5 0.0332 0.0250 >0.1 0.0176 0.122 0.0159
6# 93.5 324 2.06 0.670 0.039 6 0.042 5 0.0140 0.074 5 0.0120 0.125 0.009 2
T# 93.8 319 1.85 0.667 0.040 5 0.0390 0.0158 0.076 0 0.0109 0.125 0.008 9
8# 92.9 321 2.65 0.671 0.040 2 0.0316 0.0351 0.0210 >0.0250 0.119 0.009 9




«614- FOUNDRY TECHNOLOGY

Vol.41 No.07
Jul. 2020

(a)ft 2 X In A\ #0%

(42 X A&#1.2%

()i 148 S A 81.8%

AR Z A 1.2%0 F RH,
22 HENBINESZENSRAGHEGSA

al:b A

PR e R R L DO BT W 7N
2 L5 e KR, A SR BT A Y 8 2H & AR IR
il 5, 8 4% B BR WS B b | SR 5 0 o T T B ik
IR LR S5 R 2,
23 HENKRINSESZENSBARFHNEY

BER R

F3FiRmEgEmmtEARE 0N
P 5 B ARE BE A9 AR AL AR

M3 FH, TR RE A b b oR B 3 1
200 MPa, 47 + 4 XN AR TE 1.0%LL T 6, #8aK
FERBLHLR R A FRAER, 7 200~230 MPa 4¢
b E S 7 1 4 SO AR 1.2%0T , BBk 8k i Bt
PI5RBEA B R a3 HUhisR B 1T 450 MPa,
XS5 A JE AR AR, AR, 58 hn 34k b gk
AR BRI HER TREAAL RN TREA
FYIR AR, IS HIoR B A B B A0 T fa

(b)# + 42 X A #0.5%

(e)fi L2 XInA’1.4%

(c)f 142 Xm A #1.0%

(W) 148 SO A #2.0%

P 1 AS R B A o 18 B K 55 4 RE 1 A SR AR
Fig.l Graphite morphology of high CE gray cast iron samples with different rare earth content
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Fig.2 The matrix morphology of the test specimens with different rare earth contents
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Fig.3 Mechanical properties of each group in the experiment
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