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Abstract: In order to investigate the formation of porosity defects in water-cooled centrifugal ductile iron pipe, the
influence of air humidity and pipe mold cracks on the incidence of porosity defects in cast pipes was statistically ana-
lyzed. The surface morphology and element distribution of porosity were characterized by SEM and EDS, and time to
solidus of outer surface and critical uplift size of bubble were calculated combined with simulation. The results indicate
that the percentage of waste pipe with porosity defects in the rainy season is 0.68% , which is about twice as much as
that in other periods. The incidence of porosity within 1.5 m to socket part in cast pipe is 20% ~40% higher than that of
the middle part. According to the pipe mold repair process, pipe mold at the socket is cracked seriously, and the gas in
the crack of mold suffers thermal expansion under the action of high-temperature ferrofluid, leading to bubbles and
invading the ferrofluid. Meanwhile, CO, H,, N, in the ferrofluid are diffused to the bubble in the crack to promote
growth, resulting in the formation of invasive pores. Simulation calculations reveal that time to solidus of outer surface
of DN150 cast pipe is about 0.3 s, and the critical diameter of bubble desorbing from the crack of pipe mold is 1.4~2.8 mm.
When the wetting angle of molten iron is 90° to 180°. Within 0.3 s, bubbles in the crack whose size exceeds the critical
diameter will not be captured by outer surface of cast pipe to avoid formation of surface porosity. On the contrary, it

will be retained in the outer surface of cast pipe to form the porosity defects.
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Fig.1 Position and morphology of pore defects on ductile iron

(a) “CALBBEE (0 B

pipes
’l 2 S LB BE A R B . R HE DI HIPLRE <AL
g g iR FL O U E L 10 mm X 10 mm X 10 mm
F R, UL I 2a, (AL N 0 2 88 L 15 B S FL AR, T



KV B LB EERE TALB R R I 0 dr £ 9 4%

(a) HIFE R

1

(b) LB R

ARSI
—

(c) ALBH T iR

B2 Al HErER

Fig.2 Schematic diagram of preparation for porosity defects
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Fig.6  Profile morphology and elemental surface scanning of pores
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Fig.13 Ring-like protrusions on the outer surface of cast pipe
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