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A Study on the Optimum Design of the Spindle Taper Angle by Chucking
Force of a 2-Head Simultaneous Grinding Machine
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In recent years, the machine industry has demanded high precision of the processed products and high efficiency of
production due to the rapid development of technology. The grinding machine is being studied in many countries. The
typical grinding machine is processed in the order of one side each. However, a 2-head simultaneous grinding machine
processes both sides at the same time. Therefore, it has reduced processing time and improved precision. In this study,
the overall structural analysis of a 2-head simultaneous grinding machine with high precision and high efficiency of
productivity was performed. For high precision of the 2-head simultaneous grinding machine, the spindle taper angle was
analyzed and optimized. When the spindle taper angle was 16 degrees, it had the highest chucking force. Therefore, the
spindle had high precision as the spindle taper had the strongest force to chuck the collet. The analysis results can be
applied to further develop the 2-head simultaneous grinding machine.
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Fig. 1 Schematic diagram of processing principle

g |
Y < |

Fig. 2 3D model of 2-head simultaneous grinding machine

Fig. 3 FEM model of 2-head simultaneous grinding machine

Table 1 Mechanical properties of material

Material SM4s5C S$S400 GC300

Modulus of elasticity [GPa] 206 201 122.5
Tensile yield strength [MPa] 343 245 227.5
Poisson’s ratio 0.29 0.26 0.25
Density [kg/m?] 7,850 7,860 7,300
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[A] standard Earth Gravity: 9806.6 mmmj/s?
Bl Fixed Support

(a) Boundary condition

A: Static Structural
Total Deformation
Type: Total Deformation
Unit: prn
Tirne: 1

26777 Max
2.3801

0.59504
029752
0 Min

(b) Total deformation

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

25184 Max
22386

083955
055974
027993
000012105 Min

(c) Equivalent stress

Fig. 4 Boundary condition and results for static analysis
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(c) Equivalent stress

Fig. 5 Bondary condition and results for dynamic analysis
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(c) Taper angle: 16°

Fig. 6 Schematic diagram of chucking force
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A: Static Structural
Equivalent Stress
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(a) Taper angle: 6°
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(c) Taper angle: 16°

Fig. 8 Analysis results of equivalent stress on spindle taper

Table 2 Analysis results of the spindle taper angle

Angle [degree] Equivalent stress [MPa]

6 37.026
8 38.364
16 46.726
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