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Design of pneumatic wheel with progressive mesh abrasives
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Abstract: A method to process pneumatic wheels with progressive mesh abrasives is proposed to over-
come the shortcomings of traditional pneumatic wheels in abrasive grains fallen off easily and lower
processing efficiency. On the basis of the idea of different abrasive layers layered progressive polis-
hing, this method coats mesh abrasive layers with different thicknesses and mesh numbers on the sur-
face of a pneumatic wheel. Then, it makes the tests of abrasive dropping amount and processing sur-
face-quality to determine the grinding time and thicknesses of different abrasive layers. Finally, it
processes pneumatic wheels with progressive mesh abrasives and researches their geometric precisions
and the surface quality of processed workpieces. The experimental test shows that the optimum abra-
sive meshes of different layers should be 180 # ,120 # and 80 # with the thicknesses of 2 mm,0. 21
mm and 0. 3 mm respectively. Moreover, the thickness of each layer prepared meets the design re-
quirement,and the error is within 5%. In processing,the outer abrasive layer wears off effectively lay-
er by layer at the deal time. When the press amount is 2 mm and the rotating speed is 1 250 r/min,
the pneumatic wheels implement the preliminary processing and the efficiency has improved more than

19%. These results demonstrate that the processing method improves significantly efficiency and au-
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tomation by pneumatic wheels with progressive mesh abrasives.

Key words: pneumatic wheel; progressive mesh abrasives; laser hardening surface; layered progres-

sive polishing; abrasive dropping amount;processing efficiency
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Fig. 1 Processing schematic diagram of pneumatic

wheel with progressive mesh abrasives
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Fig. 2 Preparation system of pneumatic wheel with

progressive mesh abrasives
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Fig. 3 Real figure of pneumatic wheel with progressive mesh abrasives when preparing
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Fig. 4 Pneumatic wheel finishing experimental platform
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Tab.1 Pneumatic wheel finishing experimental parameters
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Fig. 5 Workpiece surface roughness-time diagram of

different mesh pneumatic wheel
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Fig. 6  Abrasive dropping amount-time dia-
gram of different mesh pneumatic

wheel
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Tab. 2 3 finishing methods complete different

finishing requirements - time
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Fig. 7 Sectional view of pneumatic wheel with progressive mesh abrasives
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Tab. 3 Different layer thickness of pneumatic wheel with progressive mesh abrasives (mm)
N =
PRED  \gpg cupi snpR 19BE mRll FHRE/Y
FB 2
180 # 2.101 2.076 2.104 2.090 2 4.6
120 # 0.223 0. 209 0.207 0.216 0.21 2.7
80+ 0. 308 0.297 0. 309 0. 301 0.3 1.75
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Fig. 8 Real fatigue of pneumatic wheel with progressive mesh abrasives when polishing
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Fig. 9 Workpiece surface-roughness-time when finishing
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Fig. 10 5 groups workpiece surface topography by different processing method
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