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Abstract

The modal test and dynamic characteristic analysis of high accuracy roll grinder were carried out.
By establishing the finite element model, dynamic characteristics of joints on sliding guides, ball
screws, bearings and anchor bolts were studied. The spring-damper element, which simplified
simulation of joint characteristics, was added to the model in ANSYS software. Simulation and ex-
perimental results indicate that the vibration of head frame, grinding carriage and center rack in-
fluences machining accuracy most; influences of the workpiece must be considered when analyz-
ing dynamic characteristic; the weighted spring-damper element method is useful to build joint
model; the proposed process is feasible for evaluating the roll grinder’s dynamic characteristic.
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Figure 1. Process of dynamic performance analysis
of roll grinder
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Figure 2. Principle of modal experiment
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Figure 3. Modal testing site
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Figure 4. The four modes of whole machine
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Table 1. Modal experiment results of roll grinder
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— B (H2) HEZS PR JE H (%)

A LA Jo LA EERGE Jo LA
1 73.81 69.17 5.48 13.73
2 97.40 83.76 6.30 6.28
3 116.66 114.60 6.47 10.40
4 140.30 160.91 5.74 5.47
5 162.70 225.92 3.23 4.19
6 228.78 263.50 4.98 2.65
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Figure 5. Frequency response function of roll grinder modal test
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Figure 6. The 4™ mode of grinder with no workpiece (left), and the 5th mode of grinder with no workpiece (right)
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Figure 7. Simplified model of the grinder
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Table 2. Comparison of modal test and simulation results
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BT FI 4R (Hz) i AR (H2) i FARE (%)
1 73.81 80.01 8.39
2 97.40 89.086 8.53
3 116.66 108.64 6.87
4 140.30 146.52 4.43
5 162.702 151.87 6.66
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Figure 8. Finite element model of the roll grinder
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Figure 9. Stress distribution of the whole machine under dy-
namic load (the first mode)
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Figure 10. Displacement distribution of the whole machine
under dynamic load (the first mode)
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