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Casting Technology of High-nickel Ductile Iron Exhaust Pipe
ZHAO Xin-wu

(Xixia County Internal Combustion Engine Air Intake and Discharge Pipe Co., Ltd., Xixia 474500, China)
Abstract. The casting process of high-nickel ductile iron exhaust pipe is summarized, and the
saturation degree, which effects the spheroidization rate and mechanical properties of high-nickel
austenite ductile cast iron is discussed. When saturation A reaches up to 4.9, a casting with a good
quality of spheroidization can also be produced. Furthemore, the chunky graphite on hot spots of
high-nickel austenite ductile iron casting is solved utilizing proportional solidification technology. The
heat treatment process is verified to be reasonable when compared with that in a foreign company.
The mechanical properties of castings manufactured is far above the ASTM specification and the
tensile strength of all castings is above 400 MPa.
Key words. High-nickel ductile iron; Exhaust pipe; Casting process; Saturation degree; High
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Tab. 1 Chemical compositions of two kinds of high-nickel ductile iron w(%)
D5S <2.4 5~5.5 <0.5 34~ 36 1.5~2.5 <0.5 <0. 05 <0.03 <0.09
D5B <2.4 .5~2.8 <0.5 34~ 36 2~3 <0.5 <0. 15 <0.10
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Tab.2  Mechanical properties of two kinds of high-nickel 5~6 =80% (GB).
ductileiron 1.4 Fﬂ& ?é.’#]ﬁ%,tli
HB 1,
o,/ MPa 6.5/ MPa (%) , 5.5 mm:
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Fig. I Structure of high-nickel ductile iron exhaust pipe
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Fig. 2 Subsurface blowhole
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Fig. 5  Distribution of carbides in the centre of D35S Fig. 8  89% spheroidization in the neck of riser (1SO
(as-cast) standard)
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Fig. 7 Shrinkage porosity in the neck of riser
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Fig. 10 Microstructure of ductile iron after annealing at 260 340 4 165
870 C 230 345 3 162
. ® . & -
> e
| e’ ‘
) ,Ov « - . ..i? . “ £ '
o9 ~ . i
* : bl . ® : - " . &
. ‘Q [ s @ X : E ; dy
. % . 'Q . I ‘ -
19.% “e - ® d - ® %
. 8% q &
E : . ‘ L i’.'f " ® *n
e X 5 v Py zw h
(a) £ 5 X 100 (b) 3 #& X 200

11

Fig. 11 Microstructure of ductile iron utilizing the modified heat treatment process
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Tab. 4 Mechanical properties of ductile iron after heat

treatment by modified technolo gy
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