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Design of automatic detection device for grinding burn of
bevel gear tooth surface
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Abstract: Aiming at the detection of grinding burn of high performance bevel gear after grinding, the automatic detection device for
grinding burn of bevel gear tooth surface is developed. The detection device is composed of mechanical structure, Barkhausen noise
detection module and test software. The detection device completely relies on the mechanical system and electrical system of bevel gear
tester to realize automatic detection. The mechanical structure shares fixture with gears, by introducing flexible shaft design, which can
meet the requirements of a variety of bevel gear detections. And the detection process of spiral bevel gear can be simplified. AST
RollScan350 magnetic elastic instrument is employed to collect the Barkhausen noise signal of measured bevel gear. The collected signals
are analyzed using detection software run in the host computer. Experimental results indicate the high repeatability of the detection device
for quality control in gear production.
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Fig.1 Schematic diagram of bevel gear tester and

detection device
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Fig.2 The evaluation model for grinding burn
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Fig.4 Schematic diagram of detecting coordinate system
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Fig.5 Schematic diagram of the tooth line projection

during the rotation process
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Fig.8 Structure of detection device
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Fig. 10 Mechanical structure of detection device
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Fig. 12 Gear transmission form and performance tester
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Fig. 13 Automatic detection device for grinding burn
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Table 2 The basic parameters of gear geometry
and performance tester

St RS HfH/mm
X A5 200
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Table 3 The parameters of specimen
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Fig. 15 Results of equivalent stress analysis
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Fig. 16  Detection of driven wheel
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Table 4 Results of repeated measurement

SE/ At/ MR/ A/
FE ﬂfﬂ% AR fn% FrE igm% B4 fn%

1 1.229 0.554 4.829 10 1.247 0.566 4.821

2 1.249 0.551 4.835 11 1.292  0.557 4.800
3 1.255 0.570 4.668 12 1.287 0.576 4.694
4 1.283 0.550 4.665 13 1.263 0.577 4.780

5 1.259 0.550 4.698 14 1.237 0.556 4.818
6 1.264 0.574 4.676 15 1.262  0.564 4.728
7 1.226 0.555 4.727 16 1.240 0.557 4.800
8 1.233  0.577 4.673 17 1.247 0.558 4.822

9 1.240 0.558 4.710 18 1.271  0.558 4.669
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