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Belt Tension Distribution for Belt Contact Abrasive Belt Drive
Young Ho Lim, Hyunsoo Kim and Hyo Weon Ahn
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Abstract

Belt tension distribution for an abrasive blet grinding was investigated analytically and
experimentally for (1) slack side and (2) tight side blet grinding. Classical Eytelwein equation
was used to predict the belt tension distribution with dividing contact angles into (1) inactive and
(2) active angles. General friction theory was modified based on the friction force between the
belt and the support in the grinding contact area that was obtained by experiments. It was found
that analytical results were in good agreement with the experimental results. Also, the tight side
belt grinding was recommended since it could carry out more grinding load than that of the slack
side belt grinding.
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(b) Side-view (cross section A-A’)

Fig. 3 Assembly drawing of experimental apparatus
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Table 1 Parts list for the abrasive belt grinding test machine

841

1. Motor controller 20. Pillow block
2. Variable speed A.C. motor-1HP 21. Linear bearing
3. Flexible coupling 22. Cable
4. 40:1 worm gear reducer 23. Roller
5. Driver pulley (transducer pulley) 24. Roller support bracket
6. Driver pulley shaft-25mm dia. 25. Carriage plate
7. Abrasive belt-25x1524mm 26. Linear bearing shaft-¢16mm,
Alumina-zirconia, Grade 100 High Carbon Steel
8. Workpiece— 60 x 20mm, SM45C 27. Dead weight (belt tension)
9. Workpiece adapter 28. Linear bearing shaft-¢$16mm,
10. Pillow block High Carbon Steel
11. Coupling-elastic jaw type 29. Moving support table
12. Torque sensor 30. Roller support
13. Torque sensor support 31. Cable
14. Coupling-elastic jaw type 32. Roller
15. Speed control lever 33. Dead weight (workpiece normal force)
16. Variable speed A.C. motor-1/3 HP 34. Roller
17. Support plate 35. Workpiece support
18. Driven pulley shaft-25mm dia. 36. Linear bearing
19. Driven pulley 37. Support bracket
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Fig. 4 Experimental machine

Fig. 5 Transducer pulley
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Fig. 6 Belt tension versus angular position for slack

side belt grinding with 7+ 7>:=100N
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Fig. 8 Belt tension versus angular position for tight
side grinding with T+ T>=100N
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