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Table 1 Chemical composition of furnace charges wg/%
okt C Si Mn P S A Ti
Qlo4:%k 4.39 0.54 0.06 0.022 0.013 0.01 0.03
Atk 421 0.09 0.04 0.031 0.005 0.01 0.01
N 0.16 0.17 0.61 0.015 0.009
F2 EUF. BEFLZRSS
Table 2 Chemical composition of vermicular and inoculant wy /%
JiH Si Mg RE Ca Ba Al MgO
Tk 44 ~ 47 1.0~4.0 6.5~9.5 08~12 1.0 0.4
ZER 65~175 1~12 1.8~2.5 0.6~1.0
3 EEHHUFERS
Table 3 Chemical composition of vermicular cast iron wg /%
C Si Mn P S Mo Cu Mg RE
33~38 22~29 0.4~09 <0.03 <0.02 02~0.6 0.4~0.9 0.006 ~0.014  0.01 ~0.03
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Fig. 2 High temperature tensile specimen size
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Fig. 3 Thermal fatigue specimen size
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Fig. 4 As-cast metallographic structure of vermicular graphite cast iron
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Fig. 5 Effect of austenitizing temperature on tensile strength of
vermicular iron (A=1.5h, DT=290 °C, Di=1.5h)
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Fig. 6 Effect of austenitizing time on tensile strength of vermicular iron
(AT=915°C,, DT=290 C, Di=1.5h)
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900 C. of vermicular iron (AT=915 °C, Ar=1.5h, Di=1.5h)

100w m

(a) 270 °C (b) 290 C

&
IOOtJ;m IOOEm

(¢)310C (d) 330 C

.Ln.u- pm

(e) 350 °C (f) 370 C
B8 AREFRE FHIEIEAR

Fig. 8 Metallographic structure at different austempering temperatures
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Fig. 9 Effect of austempering time on tensile strength of vermicular
graphite cast iron (AT=915 °C, A=1.5h, DT=290 C )
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Table 4 High temperature mechanical properties of
austempered vermicular graphite cast iron

FE TR/ °C BURigREE/MPa /%
300 956 1
1# 400 786 15
500 601 3
600 263 4
300 1015 2
o 400 857 25
500 582 3
600 278 4
300 959 15
. 400 828 3
500 538 4
600 281 5

(a) 300 °C x 3 hf5-7E Al
Bl 1U'FgF

Fig. 10 Metallographic structures of austempered vermicular iron samples at 300 °C

(b) 300 °C x 3 ik
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Fig. 11 Metallographic structures of austempered vermicular graphite cast iron samples at 400 °C

RS MBEREEXERENSHERE (HBW) B0

Table 5 Effects of heating temperature and time on hardness of austempered vermicular graphite cast iron ( HBW )

RAS I 2! 3
i 361 362 369
300 Cx1h 360 360 358
300 Cx3h 358 356 354
400 Cx1h 341 342 343
400 Cx3h 342 341 342
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Fig. 12 Macroscopic morphology of cracks at the surface of vermicular graphite cast iron sample
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Fig. 13 Micromorphology of crack at the cross section of vermicular graphite cast iron sample
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Fig. 14 Macroscopic morphology of crack at the surface of austempered vermicular graphite cast iron sample
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Fig. 15 Micromorphology of cracks at the cross section of austempered vermicular graphite cast iron sample
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Experimental Study on Austempering Process and Properties of Vermicular
Graphite Cast Iron

YU Guang-yuan, XIAO Gong-lin, XU Xiao-hui, Qian Kun—cai
(CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

Taking vermicular graphite cast iron as the research object, the effects of austempering process on room
temperature mechanical properties, high temperature mechanical properties, thermal stability and thermal
fatigue properties of vermicular graphite cast iron were studied. The results show that the optimum
austempering process is: (850-880 °C )x1.5 h+290 °C x1.5 h; the tensile strength of austempering vermicular
graphite cast iron increases by more than one fold from room temperature to 300 °C and decreases more at
600 °C ; the metallographic structure of austempering vermicular graphite cast iron at 300-400 °C is basically
independent of holding time, and the thermal fatigue property of austempering vermicular graphite cast iron is
better than that of ordinary one.
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austempering vermicular graphite cast iron; high-temperature properties; thermal stability; thermal fatigue
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