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Investigation the effects of Dressing and Truing of grinding wheel on surface
guality and grinding accuracy of chrome-molybdenum steel rolls in cylindrical
grinding process
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Keywords Abstract
Grinding Grinding is one of the final processes on the ground part that improves surface quality. Grinding wheel
Dressing must be sharpened before surface quality damaged. Dressing parameters must be well adjusted in order

surface roughness

- - to achieve the best conditions of grinding wheel surface. In the present research an experimental study
design of experiment

has been performed to analyze effect of dressing parameters on surface quality of chrome-molybdenum
rolls. Firstly, dressing was performed on grinding wheel and topography of wheel, wheel surface quality
and surface quality of ground part were compared before and after grinding process. Further, a
parameters study was carried out to determine the effects of dressing speed, feed rate and dressing depth
on the surface roughness of the ground part. Here, 20 experiments were designed by use of central
composite design and response surface methodology to determine effects of parameters on the final
surface roughness and also identify optimal parameters. In the parameters study obtained results
indicated that in minimum dressing feed rate and in minimum dressing depth and in maximum dressing
speed are the most effective parameters among process parameters. Finally, the desirability approach
function has been used to optimize surface roughness simultaneously.
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Table 1 Mechanical properties of chrome-molyhdenum steel roll
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Table 3 Experiment design matrix and obtained values

€30 Ges e s o Lo
b Sy Sorim Sl
Ra (um) dod (um) f (mm/min) N (RPM)

1/598 25 10 20 1
1/51 25 10 40 2
171 25 20 20 3

1/574 25 20 40 4
1/64 35 10 20 5

1/736 35 10 40 6
1/82 35 20 20 7

1/793 35 20 40 8

1/704 30 30 20 9
1/668 30 30 40 10
1/562 30 10 30 11
1/78 30 20 30 12
1/615 25 30 30 13
1/69 35 30 30 14
1/645 30 30 30 15
1/645 30 30 30 16
1/645 30 30 30 17
1/645 30 30 30 18
1/645 30 30 30 19
1/645 30 30 30 20
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2 Central Composite Design (CCD)
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Table 4 Variance analysis for modeling surface roughness

N &= s
P F Slupe ool ol ")
000002 1272 0/012 9 1 Joe
000418 2374  3/94x10° 3/94x10° A
0/0001 4207  0/039 1 0/039 B
0/0001 4891  0/046 1 0/046 C
01197 171  1/64x10° 1 1/64x10° A2
02305 025 2/29x10* 1 2/29x10* B?
02107 0/26 2/49x10* 1 2/49x10* c?
000405 3/90 3/38x10° 1  3/38x10° AB
0/0065 11/80  0/011 1 0/011 AC
0/0546 2770  1/84x10° 1  1/84x10° BC
934x10° 10 9/34x10°  S.ulel,
185x10° 5 934x10° T iilssue

18370 s ey s 897 o e 19128

! Design Expert

2 Variance analysis

% Sum of squares (ss)

“ Degree of freedom (Df)

% Mean squares (Ms)

® Residual

7 Lack of fit

8 Coefficient of determination (R2)
° Adjusted-R2

0 predicted-R2
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Fig. 5 Effect of rate speed on surface roughness in dressing process
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Fig. 4 Effect of wheel speed on surface roughness in dressing process
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Fig. 8 Wheel surface profile image, A) before dressing
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Fig. 9 Electron microscopic observations of wheel surface image, A)
before dressing, B) after dressing
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optimization
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Table 6 Optimal Results to minimize surface roughness
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Fig. 10 Electron microscopic observations of workpiece surface
image, A) before dressing, B) after dressing
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