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Abstract: The production efficiency of plastic gears is high, and their batches are large; while the
traditional manual inspection is low and the accuracy is poor. To ensure product quality and
production efficiency, a rapid sorting and inspection system for plastic gears was developed. The
system was combined with a production line and used a conveyor belt for loading, a glass rotary for
transmission, and a pneumatic device for sorting. Plastic gear images were captured using an
industrial camera, and basic parameters such as the tip diameter, the hole diameter, and the
concentricity were measured by a machine vision method; the tolerance ranges were compared, in
order to judge the product quality. By using algorithms such as image segmentation, edge extraction,

feature extraction, and defect identification, surface defects such as missing teeth, black spots, and
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burr were inspected. Finally, the system separated good and defective products according to the test

results. The system could carry out fast, online, automatic, and non-contact separation and

inspection. The test results showed that the measurement repeatability of the system was less than

0. 005 mm, the inspection speed was greater than 150 piece/min, the defect identification and sorting

functions were accurate, and the system could run stably for a long time. Hence, the proposed system

can meet the requirements of large-scale, high-efficiency, and high-reliability sorting and inspection at

a plastic gear production site.

Key words: plastic gear; machine vision; on-line inspection; dimension measurement; defect inspection
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Mechanical structure of the system
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AN TR R AR 988  0.0012  0.005
AN A AL TR O B 007  0.0010  0.004
FALER 047 0.000 6  0.002

oo Ul

W 45 R 0 R 5 2% I 8 0 A2 00 o 4 SR G R
2 /NF 0,001 2, W ZHHE 0. 005 mm LI,
R I A R AR FE PR /N T 0,005 mm,
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Tab.3 Comparison of measurement results

PR T o B
(/1>/min)
TR 21.078 0.006 9 0.019 1
FARAL 21.091 0.003 9 0.011 0.5
¥ &ERS  21.087 0.0007 0.002 150

GBS NS D RPNOE Rl EA R A0l A 51 I R N
N e P At 9 b A 000 705 A /1 s A 22 AR 22
FR R G ) JRE A 5 R AR I UL R BN
A S S A M 5 AR SCHR M R ARG 0 AR 0 R
2E°0°0.002 mm , 555K JBE d vy o G 00 3 BE A
5.3 KE R

RGN0 PR 8] phy B0 T3, DARE BIL Ak &z 4 RO 4R
THIS, 2 G A 3] 58 145 FI 0 5 S 4R, 4R
WNTE 15 o, A S A FE S B HTIE 0. 33 s, B
iy FAE 0. 35 s, PRI S 12K 000 2% 458 140 A 00 2 K1
150 4>/min,

0.400

—=— K ]
037sf ¢ TR
3 0.350¢ P
= //l\ /
§0325F E_* g e oS0
- SN N
&
Z 0300
0275F
0250575345 ¢ 7 % 9 10 1l

Inspection frequency
& 15 e )

Fig. 15 Inspection time
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Tab. 4 Gear defect inspection results
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A% 30 30
BEAR 27 27
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