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A Study of Tool Wear Measurement Using Image Processing

R

Sumin Kim!, Minsu Jung?, Jong-kyu Park '

Abstract: Tool wear is considered an important issue in manufacturing and engineering, as worn tools
can negatively impact productivity and product quality. Given that the wear status of tools plays a
decisive role in the production process, measuring tool wear is a key task. Consequently, there is
significant attention in manufacturing fields on the precise measurement of tool wear. Current
domestic methods for measuring wear are limited in terms of speed and efficiency, with traditional
methods being time-consuming and reliant on subjective evaluation. To address these issues, we
developed a measurement module implementing the DeepContour algorithm, which uses image
processing technology for rapid measurement and evaluation of tool wear. This algorithm accurately
extracts the tool’s outline, assesses its condition, determines the degree of wear, and proves more
efficient than existing, subjective, and time-consuming methods. The main objective of this paper is to
design and apply in practice an algorithm and measurement module that can measure and evaluate tool
wear using image processing technology. It focuses on determining the degree of wear by extracting
the tool’s outline, assessing its condition, and presenting the measured value to the operator.
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[Fig. 1] Classic traditional algorithms and algorithms based on
deep learning!"!
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[Fig. 2] Applying a Positive Shared Loss Function to Determine
Tool Health
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[Fig. 4] LabVIEW program uses DeepContour to develop a tool
wear measurement module
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[Fig. 5] Use the Measurement module to perform tool condition
analysis
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[Fig. 6] An experiment to measure the curvature of a tool

Measurement Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample

sample number | No-1@ | No.1®) | No.2(@) | No2(6) | No3(a) | No3() | No.4(a) | Nod ()
Measurement New New Honing Honing New New Honing Honing

sample tool name | Endmill Endmill Endmill Endmill Drill Drill Drill Drill

Sample No. 1 (a) Sample No. 2 (a) Sample No. 3 (a) Sample No. 4 (a)

s s vsa= eas=

Sample No. 1 (b) Sample No. 2 (b) Sample No. 3 (b) Sample No. 4 (b)

s aasR) == o

[Fig. 7] Sample tool used in the measurement experiment
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® Endmill measurement results (a)

® Sample result data values

":;a:':r Average | Maximum | Minimum
T Radius Radius Radius
Sample

No. 1 (a) 8.45um 12.0um 6.0um

Sample

No. 2 (a) 16.5um | 20.7um 12.0um

Sample

No. 1 (b) 5.69um 8.0um 4.83um

Sample
No. 2 (b) 12.4um | 16.0um | 9.98um

[Fig. 8] Endmill sample measurement results

@ Drill measurement results (a) ® Sample measuring ranges

® Sample result data values

No.4 : Honing i

’:;a::{ Average | Maximum | Minimum
® Drill measurement results (b) module | Redius | Radius Radius
B - 1 = Sample
No. 3 (a) 6.5um 8.0um 4.07um
Sample
| | No. 4 (a) 15.75um | 19.4um | 13.14um

Sample
No. 3 (b) 7.0um 11.0um | 3.59um

Sample
No. 4 (b)

18.1um | 20.0um 17.7um

[Fig. 9] Drill sample measurement results
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