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Fig. 1 A certain type of flange casting product schematic diagram
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Fig. 2 Schematic diagram of casting process for a certain type of flange
casting ( before modification )
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Fig. 4 Physical photographs of porosity defects
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FEERIE TR IAIRE 91 390 °C, 3EATEN10~12 s,
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Fig. 3 Location of porosity defects ( bottom of flange in box show )
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Fig. 5 Test block 2CO0—CO,+C (2)
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Fig. 6 Electron microscopy analysis result
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Tab. 1 Composition analysis table of test block 1

JLE JA—fb it 5 0% ST 5380 %
c 81.14 91.90
Fe 12.95 3.15
0 5.70 4.85
— si 0.21 0.10
IR eI B Bt 100.00 100.00
At E B E TSFLAEBEE S NS TR D 2 NEGBESITERI N, HRigRERAE, |

AC. O\ Fe, REEESKEEBETRNFEAIKR FLR BB R A ST I ZRMAVRIL; NFRIZEZRART
R REIRILE R LR EIFHEEEA™, R DiTRE, [ELRERD EENFe. CHIO=MTT
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Tab. 2 Composition analysis table of test block 2

TR F— A il 50 5% SS9 550%
¢ 86.41 94.25
Fe 9.21 2.16
0 4.38 3.59
ST 100.00 100.00

®3 XHIMA IR
Tab. 3 Composition analysis table of test block 3

LR Al 5 5% JET 550U %
Fe 67.17 31.65
c 28.09 61.54
3.35 5.50
Si 1.39 131
Mt 100.00 100.00
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Tab. 4 Composition analysis table of test block 4
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JLH 93—k i 53 550 % JF 53 50%
C 96.34 97.71
2.37 1.81
g5 Fe 1.29 0.28
AR ShRE RN Bt 100.00 100.00
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Tab. 5 Chemical composition of molten iron W /%
MBS TiH c Si Mn P S Mg
TR 3.80+0.1 1.25+0.1 <0.20 <0.035 <0.015
QT400-18 (A) L N
LR 3.6+0.1 225+0.1 <0.20 <0.035 <0.012 0.048 + 0.01

#x6 HEFREHEPHO. NFIHEE
Tab. 6 Contents of O, N, H in molten iron before/after
optimization

=) pe
1 2 3 1 2 3
[0]x10° 25 24 30 25 28 30
[N]x 10° 95 90 88 95 85 88
[H1x10° 13 15 12 13 12 12
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Fig. 7 Schematic diagram of casting process for a certain type of flange
casting ( after modification )
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Fig. 8 Casting process simulation diagram before modification
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Fig. 9 Casting process simulation digram after modification
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Fig. 10 Scrap before and after improvement
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Rapid Analysis and Improvement Methods for Subsurface Blowhole in
Castings

SHI Ji-zhi*, WU Shao-qi', CHEN Chong-sheng', ZHANG Shi-yu', YANG Chao**®

(1. XCMG Precision Industry Technology Co. , Ltd. , Xuzhou 221600, Jiangsu, China; 2. School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China; 3. Inner Mongolia Research Institute, Shanghai Jiao Tong University, Hohhot
010010, Inner Mongolia, China)

Abstract:

Subsurface blowhole is a common casting defect in ductile iron, which can disrupt the continuity of the casting
structure, reduce the effective load-bearing area of the casting, and weaken the ability of castings to withstand
loads during application. Moreover, these defects are difficult to identify with the naked eye before machining,
posing a significant risk. In this study, scanning electron microscopy/energy-dispersive X-ray spectroscopy
(SEM/EDS) was utilized to analyze the morphology of subsurface blowholes and the elemental distribution
near the blowholes in flange castings. Combined with MAGMA flow simulation software analysis, it was
found that the first inflow of low-temperature iron liquid accumulates in a fixed area, and the gas generated
by the entrainment and oxidation of the iron liquid fails to be expelled in time before the iron liquid solidifies,
leading to the formation of subsurface blowholes with relatively fixed defect locations. Based on this analysis,
an improvement method is developed, which involves increasing the pouring starting temperature from 1 390 °C to
1410 °C and changing the closed pouring system to a semi-open pouring system, thus avoiding the prolonged
stay of low-temperature iron liquid in a fixed area. Through pilot trials and mass production verification, the
yield rate of the flange castings is increased from 70% to over 98%, effectively controlling the subsurface
blowhole defects. The interdisciplinary technical integration approach of this study may shed light on the
analysis and control of casting defects.

Key words:
subsurface blowhole; electron microscope analysis; pouring temperature; pouring system
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