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Abstract

To solve the problem of structure deformation of MD7660 magnetic material double-end grinding
machine during operation, this paper puts forward a main structure analysis and optimization
strategy based on finite element method. ANSYS workbench is used to establish a simplified finite
element model of the whole machine, including the machine body and feeding components. Through
static analysis, modal analysis and harmonic response analysis, the action mechanism of preload on
machine deformation, stress distribution, contact stiffness and dynamic response is discussed. The
results show that when the preload increases from 1000 N to 5000 N, the maximum deformation of
the whole machine decreases from 0.153 mm to 0.088 mm, with a decrease of 42.5%; The contact
rigidity of the connection surface is increased from 2.1 x 107 N/m to 8.9 x 107 N/m, with an increase
of 305%; the first six natural frequencies are increased to 68.3 Hz, 88.4 Hz, 100.7 Hz, 172.6 Hz, 199.5
Hz and 257.3 Hz respectively. Comprehensively considering the static stiffness, stress distribution
and dynamic characteristics, 4500~5500 N is determined as the optimal preload interval, in which
the stress distribution is the most uniform and the structural stiffness is optimal. The research re-
sults provide a theoretical basis for the assembly process optimization and performance improve-
ment of double-end grinding machine.
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Figure 1. MD7660 three-dimensional design drawing of magnetic double-end grinder
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Figure 2. The finite element model of magnetic material double-end grinder
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Figure 3. Static analysis results of magnetic grinding special machine tool
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Figure 4. Variation law of deformation of different parts with bolt preload
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Figure 5. Maximum stress of special machine tool for magnetic material grinding
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Figure 6. Variation law of deformation of different parts with bolt preload
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Figure 7. Variation law of contact characteristics of joint surface with preload force
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Figure 8. Modal analysis results of magnetic grinding special machine tool under standard operating condition
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Table 1. The first six natural frequencies of the machine tool under different preloads (Hz)

% 1. FRFE N FHURATANEBHEH2)

T J1(N) 1By 2 3Hr 4B 5 [ 6
1000 63.2 82.1 94.5 165.3 191.2 248.6
2000 65.8 84.6 97.2 168.2 194.5 251.8
3000 67.1 86.3 98.9 170.1 196.8 254.2
4000 67.8 87.5 99.8 1715 198.3 255.9
5000 68.3 88.4 100.7 172.6 199.5 257.3
6000 67.6 85.9 98.2 169.2 198.1 255.8
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B M 94.5 Hz 1T+ 2 100.7 Hz; 25 4 B [E G SR M 165.3 Hz 18+ 2 172.6 Hz; 25 5 B [a B A M 191.2
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Figure 9. Frequency response curve of main shaft position
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