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Fig. 1 Section drawing of EMD series of low alloy cast iron piston
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Fig. 2 Schematic diagram showing sampling positions on piston
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Tablel Chemical composition requirements of EMD series of alloy cast iron piston W /%
C Si Mn Ni Mo Cu Cr S P
3.1~3.3 1.75~1.95 0.6~0.8 0.8~1.0 0.4~0.5 0.5~0.6 0.3~0.4 0.08~0.10 <0.08
F2 REARWMBEFRS
Table 2 Chemical composition of five kinds of compound inoculant W5 /%
ZE IR Si Al Ca Sr Mn Ba Cr Re Fe
75SiFe 75 Sl
Si-Ba 72.41 1.39 1.45 2.54 At
Ca-Ba 64 1.24 1.45 10.5 A
RE-Ca-Ba 42.18 1.47 1.27 9.07 5.45 431 5.76 P
Si-Sr 74.5 0.34 0.066 0.96 Aim
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(a) 75SiFe (b) Si-Ba (c) CaBa

(d) RE-Ca-Ba (e) Si-Sr
E3 XEREZREXEINEMDRIFESE (A2) B

Fig. 3 Optical metallographic structures of EMD pistons inoculated by five kinds of inoculant
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Fig. 4 Optical metallographic structures of EMD pistons inoculated by different amounts of Si-Sr inoculant
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Table 4 Effect of added amount of Si-Sr inoculant on the
shape and amount of graphite in EMD pistons

ZPE RIRhE A EIBA AEERE wm
75SiFe 90% A 10%6HeRAT 2~3
Si-Ba 95% A 5% AR AT 25 3~4
#5Ca-Ba 95% A 5% HUTR AT 3~5
RE-Ca-Ba  95%A 5% IR A 2 3~5
Si-Sr 99% A LT A 4~5

(a) WHZE

(b) EILRR A E
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Fig. 5 Optical metallographic structure of EMD pistons inoculated by
Si-Sr inoculant and different inoculation methods
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Table 5 Effect of inoculation method on the shape and
amount of graphite in EMD pistons

AHE AR FaE 7 AR wm
WHAAE O 9B8%A  ZR2%RHuR A 3~5
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Effect of Inoculation on Graphite Distribution in Alloy Cast Iron Pistons

PAN Duo-long, DU Tian-bin, FENG Xue-ping, ZHANG Jun-xin, LIAO Zhi-dong

(CSR Qishuyan Locomotive & Rolling Stock Technology Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The influence of the type and amount of inoculant, and inoculation method on the shape, amount and
distribution of graphite in the alloy cast iron piston was investigated. The results show that the inoculant
containing Sr has a better inoculating effect on the alloy cast iron with high strength. This inoculant can
effectively improve the shape, and distribution uniformity of graphite in the alloy cast iron pistons via adding
proper amount of inoculant in the alloy cast iron and choosing an effective stream inoculation process that
pours iron melt from a ladle to another ladle before pouring into the molds.
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