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System for Secondary Dendrite Spacing Measurement Based on Metallographic
Images and OpenCV Technique

Li Shengmin', Xie Yao', Li Junyi®, Yin Yajun', Shen Xu', Ji Xiaoyuan', Wang Dongxin®, Zhou Jianxin'
(1.State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University of
Science and Technology; 2. Northwest Rare Metal Materials Research Institute Ningxia Co., Ltd.)
Abstract : In order to solve the problems of over reliance on experience, long operation time and lack of profession-
al software in traditional measurement methods, a method of automatically analyzing metallographic images and
measuring secondary dendrite spacing was proposed using the OpenCV, and a corresponding automatic calculation
system was developed. The efficiency and accuracy of the system were verified by 50 sets of metallographic meas-
uring experiments. The results indicate that the measurement error between the measurement system and tradi-
tional method is less than 15% , and the time consumption is reduced by more than 75% , compared with tradi-

tional methods.
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Fig.1 Flow chart of secondary dendrite spacing measurement
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Fig.2 Metallographic structure of secondary dendrite
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Fig.3 Binarization metallographic structure of secondary dendrite
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Fig.4 Image with white on dark background after

binary processing
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Fig.5 Scale outlines
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Fig.6 Captured scale information
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Fig.8 Enlarged view of selection area
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Fig.9 Image after binarization
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Fig.10 Display of secondary dendrite spacing measurement

system
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Fig.11 Distance error diagram between system measurement

and traditional measurement
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Tab.1 Partial measuring results

Hits  RGEMELR/pm BEWELSR/pim RGEMEFEN /s
1 23.9 25 30
2 26.4 28 15
3 37.7 40 15
4 39.9 40 15
5 37.1 38 15
6 30.1 33 15
7 29.1 30 15
8 24.8 26 15
9 21.0 22 15
10 33.6 35 20
11 33.4 35 15
12 23.8 25 20
13 34.2 36 20
14 17.9 19 15
15 18.8 19 20
16 20.3 20 15
17 15.5 17 20
18 21.0 21 20
19 30.9 32 20
20 21.2 20 15
21 15.3 18 20
22 20.1 20 20
23 17.7 17 20
24 22.2 23 20
25 23.7 23 15
26 16.0 16 15
27 31.3 30 20
28 16.8 16 20
29 27.2 29 15
30 19.9 22 15
31 20.3 21 20
32 18.8 18 15
33 22.0 22 20
34 21.2 20 15
35 16.7 17 20
36 31.0 31 20
37 38.7 34 15
38 23.5 23 15
39 21.0 22 15
40 18.8 19 20
41 23.8 25 20
42 21.3 24 20
43 20.6 23 20
44 19.4 19 15
45 19.9 20 15
46 23.8 23 15
47 22.0 22 20
48 24.8 24 15
49 17.5 19 20
50 22.3 22 15
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