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Abstract: The influence of different vermicularizing rates (55%, 70%, 90%) on thermal fatigue behavior of vermicular
graphite cast iron was studied by heating and cooling and V-notched sample. The results show that the thermal fatigue
resistance of vermicular graphite cast iron increases first and then decreases with the increase of vermicular graphite. When
the vermicularizing rate is 70%, the thermal fatigue resistance of vermicular graphite cast iron is the best. The mechanism
of crack initiation and propagation of vermicular graphite cast iron is significantly different with different vermicularizing
rates. When the vermicularizing rate is 90%, the V-notched crack is obviously initiated, and the main crack generated a
secondary crack along the vermicular graphite. Finally, the V-notched form a collapse trend. However, when the creep rate
is 70% and 55%, the cracks near the V-notched are significantly reduced, and only a small number of tiny cracks are
generated in the tip of the spheroidal graphite and the matrix, and the cracks do not expand significantly, with a low
tendency to generate cracks, and the V-notched depression does not form collapse.
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Tab.1 Chemical composition of the vermicular graphite
B (2017 cast iron
KCT-05) ; (2018ZDM-GY-137) C Si Mn P S Cu Sn
(1981-),

3.6~40 2.0~22 03~0.5 =0.07 =<0.03 0.4~0.6 0.02~0.03
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Fig.1 Shape and size of thermal fatigue sample ,
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Fig.2 Graphite morphology of samples with different content of vermicularizing agents
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Fig.3 Graphite morphology of samples with different content of vermicularizing agents
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Fig.4 Microstructure morphology of V-notched specimen
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Fig.5 Thermal cycle number-crack length curves

mechanism of vermicular graphite cast iron



Vol.40 No.11

70%

«1152- FOUNDRY TECHNOLOGY Nov. 2019
o A\ o
( . . . )
, 1] . ,
[J1. ,2018,67(12):1095-1098.
2] , .
° [J1]. ,2018,39(06):83-90.

Yue Wu;Jianping Li;Zhong Yang;Yongchun Guo;Zhijun Ma;Minx-
ian Liang;Tong Yang;Dong Tao.Creep behavior accompanying ox-
idation of compacted graphite cast iron [J].Materials Science and
Engineering: A.2018:174-181.

M Moonesan, AH Raouf, F Madah, et al. Effect of alloying ele-
ments on thermal shock resistance of gray cast iron[J]. Journal of
Alloys & Compounds, 2012, 520(4) : 226-231.

X Tong, H Zhou, L Ren, et al. Thermal fatigue characteristics of
gray cast iron with non-smooth surface treated by laser alloy-
ing of Cr powder [J]. Surface & Coatings Technology, 2008, 202
(12) : 2527-2534.

A Ktari, N Haddar, A Koster, ML Toure. Numerical computation
of thermal fatigue crack growth of cast iron[J]. Fatigue & Fracture
of Engineering Materials & Structures, 2011, 34(7) : 498-509.

> 5 s

UL .2017,66(12):1322-1325.

. ,2004,44(11):1460-1463.

(

(7]

(8]

9]

(1) 0.42% .0.48%  0.54%,
90% .70%  55%,
+ H ,
(2) 2000 90% ,
,V ;
55%,V ,
b 9V
(3) 70%
55% , 90%
1143 )

tensile properties of cast Al-Mg,Si metal matrix composite [J].
Mater Sci Eng A, 2008, 490 (1-2): 250-257.

Emamy M, Khorshidi R, Honarbakhsh Raouf A. The influence of
pure Na on the microstructure and tensile properties of Al-Mg2Si
metal matrix composite [J]. Mater Sci Eng A, 2011, 528 (13-14):
4337-4342.

Farahany S, Ourdjini A, Idris M H, et al. Effect of bismuth on mi-
crostructure of unmodified and Sr-modified Al-7Si-0.4Mg alloys
[J]. Trans Nonferrous Met Soc China, 2011, 21(7): 1455-1464.
Farahany S, Ghandvar H, Nordin N A, et al. Effect of primary and

[10]

[11]

eutectic Mg,Si crystal modifications on the mechanical properties
and sliding wear behaviour of an Al-20Mg,Si-2Cu-xBi composite
[J]. J Maters Sci Technol, 2016, 32(11): 1083-1097.

X F Wu, Z Wang, G A Zhang, et al. Effect of Bi modification treat-
ment on microstructure, tensile properties, and fracture behavior of
cast Al-Mg,Si metal matrix composite [J]. China Foundry, 2013,1
(10):18-23.

X F Wu, Y Wang, K'Y Wang, et al. Enhanced mechanical proper-
ties of hypoeutectic Al-10Mg.Si cast alloys by Bi addition[J]. J. Al-
loys and Comp, 2018, 767:163-172.

S>PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDDY

P3IIIIIIIIIIIIIIIIIIIIIDDY

"4

€

( )

(9,]
Y

;6. . .
N
029-83222071,

113609155628

AN
.
€ CCECCCCCCCCCCCECCCCECCECCEE

€€ €€ € CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC®



