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Effects of Alloy Element Mo on High Temperature Strength
of Vermicular Graphite Cast Iron

TAO Dong, LI Janping, YANG Zhong, DUAN Hong-bo, YANG Wei
(School of Materials and Chemica Engineering, Xi’an Technological University, Xian710021, Shaanxi, China)

Abstract: The effects of 0-0.8% alloying elements Mo on microstructure, tensile property at different
temperatures, ratio of strength (elevated temperature strength/room temperature strength) were analyzed by
single factor method, optical microscopy, scanning electron microscopy and mechanical properties testing in
this paper. The results show that the obvious effects of aloying element Mo on graphite morphology and
vermicularity are not observed, but the slightly increasing content of pearlite, solid-soluble strengthening the
ferrite and pearlite of matrix take place because of adding element Mo. With the increase of Mo content, the
tensile strength and yield strength are linearly increased, while the elongation is decreased. Meanwhile, Mo
could improve the mechanical properties at elevated temperature effectively, especialy yied strength and the
ratio of strength. With addition of 0.8% alloying element Mo, the ratio of yield strength is improved greatly,
increasing from 0.83t0 0.94 at 400 °C /room temperatureand from 0.7 t0 0.84 at 500 C /room temperature.
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Fig. 1 Schematic for mold of compacted graphite cast iron
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Fig. 2 Graphite morphologies in vermicular graphite cast iron with different Mo contents
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Fig. 3 Microstructure of vermicular graphite cast iron with different Mo contents
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Table 1 The percent of vermiculation and pearlite content of

vermicular graphite cast iron with different Mo contents

Mo fit/% 1% HOLR &%
0 84.54 18.78
02 81.75 22.13
04 82.93 2438
0.6 83.71 26.78
0.8 82.43 30.84

[&14245001% B ASAIMo &% i S5 85k 414, Al ik —
HFEW, BEMoT mIIEN, RS PR R KR
XD, B R X, WAMA R, 7E & Mol 2
PR ILAR R BRI G 1 IX I, KRBT /DR A
KNG, XA ST RO R, 2
KSR, BEBE Mo A N, BRI PR
R AR, HESARR,

HUE—Fd R, S FeRBIE BUA B 7 4,
Molrl i 5 CA B SE A, 2R il fb ¥ . BRASA
B ITER, BN DL TE AR Tkt
) MMof EIEINE;, —For W FRAA T, HA
IR e AR TR, & Mofifb ) - 24
MoC. MoC. UK FHBmENIE KK (Fe, Mo)
3C. HMotE SR LP A S A5, SO AR BT 48
W, BEMZRRT, ZEdi B R B mikrhE .
X}0.8% Mo i S PRk RFE , ARIL YA AE R AR T 1)
BHOESI KIS R, @it EDS/ T R, AR N R 4R
W EAHmRACY), BA/DEICr, V., Mn, PE%. K
TR R B IR SE G R, R TR A AR

5IAHRY, Cr. Mo, V. Mn&:4 4 Al N i iR AL B TE
WOCE, FEEEE R RO R B T B ik,
Ja R IX P A A, n) el R AR X s T
%, ATREIE AL T & Mol U T AL 0
2.2 MoXtEiR N MHEEH N

R 2 S W4 S A B HAE — 2 e 3/ R X Jmy s 4
PEARTE W HEHTRE J7, 2 WA AT FC A 2 i 08 b e} 25 10 1
REROSE A TN, S ol R 3 S S e A v 4% 2 R
AR . 220000 Ak i) A E R B R A v 2R b 1A
R Z RN BRI, vUUE: MESEITR
Mol A B3N, ISR R AT FCRsE B AE S s AN
Mo 7 FCRd & 4129.9, i A 0.8% Mot #4 4 i A7 [ fii
BE-R176.7, HH0T Z9HBWAT, i % Mo & & iy 3 i,
PR MAROAR 22 1R B Job Fchet 3 A 3 o, X EL S Mol
RIS IMMORREFE , FLBR ARk 22 1A 1) 8 folchif i 35 B
WK N Moot % DR B (B A7 6 T 3k ep
), MoJCE MR Rm K TFresc &M, 165 5
T 7™ B F) RS IR AR 1 T i AR AR, TR BB 2 Mo 7 i
ORI, SRS A U S TORE B B, )i el TP BR Ok
R AN, SRl R A A BERG R

P16 A 06 0% R K (0 2 IR BT i B L e R A
K KMot mANME L Rk, AW, MES S
JLEMOM AN, HBrhss BEsahn, il Hi s B2 3%
Jn, AR CRFEAT . 0.8% MoH i 22 5 2k AR % T AR s in
Mo 14 i A8 % 2k LT hr o B 3 = T 29100 MPa,  Ji A5
JERE S T IE70 MPa, [HAIK 2K 4. 7%F% 5] T2.6%. Mo
i B TN A B o O AR A R B R S i, R



7SS VN B ATY i pri

o i K

(@ AEIMo

(d) 0.6%Mo

(b) 0.2%Mo

(c) 0.4%Mo

(e) 0.8%Mo
El4 S TARIMo S SR SR A R 220
Fig. 4 Microstructure of vermicular graphite cast iron with different Mo contents with high magnification
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Fig. 5 SEM analysis result of carbide phase in sample containing 0.8% Mo
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Table 2 Hardness of vermicular graphite cast iron
with different Mo contents

Mo & /% HBW HV (8 14) HV (R61k)
0 129.9 140.3 253.6
0.2 138.8 148.4 304.2
0.4 146.3 152.6 3153
0.6 167.2 153.1 317.1
0.8 176.7 154.0 321.7
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Fig. 6 Mechanical properties of vermicular graphite cast
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Fig. 7 Mechanical properties of vermicular graphite cast iron
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Fig. 8 The strength ratio of vermicular graphite cast iron with
different Mo contents
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Fig. 9 The stress-strain curves of vermicular graphite cast iron with different Mo contents
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