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Abstract: The forged wear-resistant steel balls in production often exhibit poor roundness and burrs, which
significantly affect their grinding performance. To solve this problem, an industrial vision inspection method
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and system is proposed. Roundness of the ball is calculated by the maximum difference between the distances
from the ball's center to its contour. For the default of burr detection, a deep learning detection model is
employed. Certain rules to distinguish burrs from the complex textures of the background regions are regulated,
which enables the model to be trained effectively. Through analysis of burr features, it is found that burrs often
appear as protrusions at the contours and exhibit stripe patterns in terms of brightness and slope. Additionally,
capturing images of the high-temperature steel balls using digital filtering imaging effectively removes thermal
radiation noise and obtains clear ball images. These images are applied to the YOLOVS instance segmentation
model, resulting in a burr detection rate of 95.3%.
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Fig.1 Grinding ball from different perspectives
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Fig. 2 Process flow diagram of forging grinding balls
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Fig.3 Possible problems when forging grinding balls with irregular square steel*>
(a) Large cross section area and blanking volume; (b) Small cross section area, suitable blanking volume;

(c) Small cross section area and blanking volume; (d) Suitable cross section area, large blanking volume.
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Fig. 4 Flash and slide types for labelling grinding balls
(a) Positive sample; (b)a burrs named flash; (c)a burrs named slope; (d)a burrs named slope.
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Fig. 5 Detect Grinding ball
(a) Segmented flash burrs using Canny; (b) Segmented slope burrs using Canny; (c) Segmented slope
burrs using Canny; (d) Segmented flash burrs using SAM; (e) Segmented slope burrs using SAM; (f)
Segmented slope burrs using SAM; (g) Detected roundness using ours; (h) Segmented flash burrs using

ours; (i) Segmented slope burrs using ours; (j) Segmented slope burrs using ours.
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Table1l The image and sample detection rate computed by flash and slope on the testing set
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