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Abstract

The selection of cylindrical longitudinal grinding parameters will directly affect the final machin-
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ing accuracy of mechanical products. Therefore, the optimization of grinding parameters is the
key link to improve the machining accuracy of products. Firstly, the evaluation index and its in-
fluencing factors of the machining accuracy of cylindrical longitudinal grinding are studied. Through
experiments, the influence of grinding parameters on machining accuracy is analyzed, and it is
concluded that grinding depth is the main parameter affecting machining accuracy. Based on the
grinding force model, the relationship between grinding force and machining accuracy is analyzed.
Based on this, a grinding depth optimization method based on constant force control strategy is
given. Finally, the optimization method of grinding parameters is verified by experiments. The
average diameter error is reduced by 37.76% and the cylindricity error is reduced by 55.65%,
which provides an important reference for the determination and optimization of grinding para-
meters in cylindrical longitudinal grinding.
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Figure 1. Cylindrical grinding schematic
diagram
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Figure 2. Cylindrical longitudinal grinding schematic diagram
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Figure 3. Cylindricity error diagram
3. AEEREREE
4. BHISHX BRI M TEERWERS S
N E BB ) 200 Z2 A RS RS FRE J IR FE A 0, AR T fRg e e B ) m T S 6l B2 #) 25 0n) i 2K
ST 208, TN S 8L B B TZ SR 2% . il & 5 H T ZFM[10], WEMTTZ
ZHCEH A 1 prR, o B AUREMR B

Table 1. Grinding process parameter range
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PR FER v, (m/s) 20~40
T A v, (m/s) 0.2~1

5N MK1320B 087 A0 5 BE R BEA T BRI N 5256, 1% BE IR I E BERRIE IR I 2 Ain. SLI6
SRR B4 RN 50 mm. K 500 mm [ 45 4R TR S BE SN AR .

Table 2. Main technical indexes of MK1320B CNC cylindrical grinder
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Figure 4. Effect of instruction grinding depth on actual removal depth (v,=5
mm/s, vy =35 m/s, v,, = 0.2 m/s)
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Figure 5. The influence of instruction grinding depth on machining error
of part diameter (v,= 5 mm/s, v, = 35 m/s, v,, = 0.2 m/s)
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Figure 6. The influence of instruction grinding depth on grinding accuracy
(v/=5 mm/s, vy = 35 m/s, v,, = 0.2 m/s)
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Figure 7. The influence of longitudinal feed speed on grinding accuracy (a, =
0.01 mm/s, vy =35 m/s, v,, = 0.2 m/s)
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Figure 8. Influence of grinding wheel speed on grinding accuracy (a, = 0.01
mm/s, v,=5 mm/s, v,, = 0.2 m/s)
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Figure 9. Cylindrical longitudinal grinding force diagram
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Figure 10. Comparison of simulation results and experimental results of
grinding force of parts
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Figure 11. The actual grinding depth and grinding force correlation scatter

plot
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Figure 12. Grinding force and parts machining accuracy influence each
other.
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Figure 13. Cylindrical longitudinal grinding depth optimization
flow chart
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Figure 14. Curve before and after grinding force correction
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Figure 15. Curve before and after instruction feed depth optimization
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Figure 16. Machining measurement results of parts after instruction
feed depth optimization
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Table 3. Comparison of machining accuracy of parts before and after grinding depth optimization
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