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Study on On-Machine Grinding Burn Depth Estimation Technology

goboooN.coTooooooos. MURAKAMIOOOOOOT. KAWAHARA

Grinding can achieve high-precision finished surfaces but is prone to grinding burn caused by heat
generated during processing. Components affected by grinding burn can suffer premature failure due to
reduced fatigue strength. Non-destructive testing evaluation is critical to avoid such issues. This paper
describes a non-destructive method to measure grinding burn depth using an eddy current sensor. It also
presents a method for estimating grinding burn depth based on the amount of heat that induces the
softened layer, by quantifying the cooling capacity using the grinding wheel spindle power. The developed
technology allows for rapid evaluation of the presence and depth of grinding burn. The measured burn
depth showed accuracy equivalent to Nital etching. It also became possible to quantitatively estimate the
margin before grinding burn occurs under given machining conditions.
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Principle of eddy current sensor measurement
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Complex plane representation
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Appearance of grinding burn depth measurement system
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Evaluation conditions of eddy current trajectory
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Eddy current trajectory on the complex plane under various conditions
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Method for calculating grinding burn depth
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Measurement results for grinding burn depth
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Schematic diagram within contact area
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Y signal of eddy current during softened layer formation
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Evaluation results of softened layer under each
processing condition
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Method for estimating depth of softened layer
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