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Fig. 1 3D model and finite element mesh diagrams of
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grinding wheel dresser
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Time:6 s Time:6 s
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Fig.3 Experimental stiffness test
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Fig. 2 Deformation, strain, stress diagram of dresser
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Fig.4 Dresser mode shapes
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D:Static Structural
Total Deformation
Type:Total Deformation
Unit:mm
Time:6 s
2025/4/8 8:27
0.000 492 31 Max
0.000 437 61
0.000 38291
0.000 328 21
0.000 273 50
0.000 218 80
0.000 164 10
0.000 109 40
5.4701e-5
0 Min

a) 130 mm

C:Static Structural
Total Deformation
Type:Total Deformation
Unit:mm
Time:6 s
2025/4/8 9:13
0.000 415 20 Max
0.000 369 07
0.000 322 93
0.000 276 80
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0.000 184 53
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C:Static Structural
Total Deformation
Type:Total Deformation
Unit:mm
Time:6 s
2025/4/7 20:59
0.000 424 10 Max
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0.000 329 86
0.000 282 73
0.000 235 61
0.000 188 49
0.000 141 37
9.4244e-5
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C:Static Structural
Total Deformation
Type:Total Deformation|
Unit:mm
Time:l s
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0.000 300 30
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0.000 225 23
0.000 187 69
0.000 150 15
0.000 112 61
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Fig.5 Deformation of dresser with different roller diameters
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Fig. 6 The clamping device structure before and after optimization
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Total Deformation
Type: Total Deformation
Unit:mm
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0.000 382 91
0.000 328 21
0.000 273 50
0.000 218 80
0.000 164 10
0.000 109 40
5.4701e-5

0 Min
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E:Static Structural

A:Static Structural ¥

Equivalent Elastic Strain Eg::_’;l:l‘;‘;vitl‘;sts
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Time:6 s Time:6's
1.1645¢-6 Max 2025/4/10 9:58
1.0351e-6 0.371 75 Max
9.056%¢-7 0.33045
7.7631e-7 0.289 14
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5.1754e-7 0.206 53
3.8815e-7 016522
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1.8956¢-13 Min 22‘7‘}1 13:8Min

d) fefe)m s

E:Static Structural
Total Deformation
Type: Total Deformation
Unit:mm k
Time:6 s Time:6 s
2025/4/10 15:30 2025/4/8 8:30
1.3732e-6 Max
0.000 433 8 Max
1.2207e-6
0.000 385 6
1.0681e-6
0.000 337 4 T
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Fig. 7 Comparison of deformation, strain and stress before and after clamping device optimization

D:Static Structural

Equivalent Elastic Strain
Type:Equivalent Elastic Strain
Unit:mm/mm
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Equivalent Stress
Type:Equivalent
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Unit:MPa
Time:6 s
2025/4/10 15:33
0.300 73 Max
0.267 32
0.233 90
0.200 49
0.167 07
0.133 66
0.100 24
0.066 83
0.003 341
1.7002e-8Min
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Analysis of Dynamic and Static Characteristics and Structural Optimization of

Grinding Wheel Dresser

CUI Menghui', ZHANG Gongxue', CAO Shaogiang

(1. School of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi’ an 710021, China;
2. Qinchuan Machine Tool Co., Ltd., Baoji Shaanxi 721009, China )

Abstract: In order to ensure the processing accuracy of the core components of packaging machinery and
improve the performance of the grinding wheel dresser, a three-dimensional model of the wheel dresser is constructed
in SolidWorks and imported into ANSYS Workbench to carry out stiffness and modal analysis. The simulation
settings are completed by defining the boundary conditions, material properties, constraint loads and mesh division,
and the Block Lanczos method is adopted for modal solution to obtain the deformation, stress, strain and vibration
characteristics of the dresser under the stress state. Based on the simulation data, the weak structures of the dresser
are identified, and the structural optimization design is carried out for the weak structures. The results show that the
deformation of the dresser structure is reduced by 11.9% and the stress is reduced by 19% after the optimization. This
study verifies the effectiveness of the structural improvement and improves the stiffness and overall performance of
the dresser.
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