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Analysis and Application of X-ray Inspection Image Technology for Low Pressure

Casting Water-cooled Casings

Chen Xiaobin, Han Wei, Yan Jian, Ke Shijin, Zhan Zexin
(School of Mechanical Engineering, Guangzhou City University of Technology)
Abstract: The defects of low-pressure castings such as insufficient filling, shrinkage porosity and air hole often ap-
pear in the structure of aluminum alloy thin-wall low-pressure casting of water-cooled casing, as well as the in-
visible quality problems of internal structure such as sand sticking and water blockage caused by loose and broken
sand core of internal spiral water channel.Digital X-ray photography detection DR system was adopted for non-de-
structive high-precision scanning measurement to analyze aluminum alloy water-cooled casing castings, and
OpenCV image enhancement technology was used to process the images. Therefore the low-pressure castings with
abnormal internal structure can be identified, eliminated and isolated in the shortest time, achieving fine quality
control,
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Fig.1 Low-pressure casting water-cooled housing

1AL Bk 2.53pKiE

Yoks B HA :2022-04-20; 8 B FR W B H 87 : 2022-05-16

EETIH 2022 4] A48 W 38 w5 G A08 % B 50 H (A AR RBE) (2022KTSCX182)

F—1EER N ML, . 1983 A L SR HH (510800) . E-mail : 55480454 (@ qg.com

BARMEE H5. . 1963 A A IE R L ICHR I . ) JH (510800) + E-mail : sghanwei@163.com

SRR BRI, w1 U, 45, IRE i KR HLoe X G5 R AG I B R B AR 347 5 LT . e i i A (45 42, 2023,43(1) 1 119-121,
CHEN X B, HAN W, YANJ, et al. Analysis and application of X-ray inspection image technology for low pressure casting water-cooled cas-
ings[ J]. Special Casting & Nonferrous Alloys, 2023, 43(1):119-121.

119



Fefp i oA (05 &

2023 4FE4H 43 B 1

JAEHEOA AT R R P A B T E S &
B L Ot FE R B L ) B AR SR LA A L E A
PR R B 14 42 2 4R e Lo R BT

1 A& %& A R&RE

X PR 738 19K ¥ AL P98 o DL Bk s« SR FH B e
el p DR I 28 580047 # 1F Bi B 4Gz D00 7 ¥ ML e 78 T
fE & b e 5 e e iz 3l L Koy XY Sl Al 1)
AR ARG 2.

—

= il YB3
T3

B2 #MzAARTER
Fig.2 Schematic diagram of detection system
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Fig.3 Workflow chart
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Fig.4 Sand sticking caused by loose sand core in the inner

cavity of the water-cooled casing
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Fig.5 Images of shrinkage cavity in the water-cooled housing
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Fig.6 Internal view of water-cooled casing casting operated

by OpenCV image enhancement
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Fig.7 Image of shrinkage cavity of the water-cooled casing
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