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Table 1. The details of the study for the conditioning process. ¢BN: cubic boron nitride; heq: equivalent chip thickness;

SiC: silicon carbide.

Wheel diameter
cBN grain size
Grain density

Workpiece material

150 mm
250 pm
~14 grams#cm2

C1023 (nickel base superalloy)

Grinding speed 80 m/s
Test name Test1 Test2 Test3 Test4
Depth of cut (mm) 04 0.3 0.15 0.15
Feed rate (mm/min) 630 605 850 1040
heg (Hm) 315 227 18 195
Cutting fluid Qil-based high pressure
SiC grain size 68 pm
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Table 2. The significance of each parameter under different levels of confidence for the study of wheel wear.

k=1 k=2 k=3
Parameters Significance Parameters Significance Parameters Significance

Sske(-) 6.396 Ssk 4.776 Ssk 3.157

Sz (um3/mm?2) 1.143 Sz 0.642 S 0.384
Sz (um3/mm?2) 1.010 S 0.610 Sur 0.262
Sprt (%) 0.837 Sa2 0514 Sp 0.230
Spk (um) 0.630 Sy 0.444 Sa1 0.140
Syk (um) 0625 Sp 0.400 S22 0.018
Sp (um) 0.570 Spk 0127 Sm2 -0.021

S5 (um) 0.11 Sm2 0.033 S, -0.179
Smr2 (%) 0.087 Sg -0.130 Sz -0.329
S, (um) 0.058 S, -0.136 Spke -0.375

Sg (pm) 0.013 S, -0323 S, -0.559
S, (pm) -0.088 Si -0.329 Sie -0.753

Sy (pm) -0.232 Sie -0.492 Sk -0.761

EENEEKET, REELNEE cBN R EREREEZNSEH. H3IRER H-0.058, *
TAOXHEE. NEREREGHETNRE 9 i, MiZIREIME, O+H AT SEF 0 10 mm3,
ATH¥O0RNES5 0 REIS T,



Figure 9. The Sg, value corresponding with the five wear

states of the wheel.
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Figure 10. The SEM pictures of fractured grains next to

untouched grains.
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Table 3. The significance of each parameter under different levels of confidence for the study of wheel conditioning.

k=1 k=2 k=3

Parameters Significance Parameters Significance Parameters Significance
s, 0.074 Sz -0.084 Sm2 -0.102
s, 0.080 Sz ~0.086 S, -0.188
Sp -0.020 Sk -0.112 Sy -0.238
Sz -0.031 Sp -0.166 Sp 0311
Spr -0.079 Spk -0.277 Soke -0.474
Sq -0.154 Sq -0.334 Sq -0.515
Ss -0.158 Sa -0.359 S -0.560
Sue -0.194 St ~0.482 St ~0.754
Smrt -0.210 Sk —0.488 Sk ~0.757
Sie -0.218 Sue ~0.520 Sy ~0.845
Sa2 -0.304 Sa2 ~0.784 Saz ~1.263
Sat -0.626 Sat ~1.412 S -2198
Sar -1.351 Sar -4.000 Sak -6.650

53R 2L, FEMRINEEMEEER, RAGEERREN 1N AIE. XERNERMFEL
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Table 4. The correlation coefficient of each parameter for the study of wheel conditioning.

Parameters rGB
Sa 0.812
S 0.800
Sz 0.744
Smrt 0.739
Syk 0.685
Smr2 0632
Sq 0625
s, 0.448
Sp 0.164
Sa1 0126
Ser -0.095
Spi -0.129
Se2 -0.211
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Figure 12. The power consumption of the four tests during

the first 600 cm?3 of removed material. The black circles

mark the two conditioning processes.
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Figure 13. The power consumption of the four tests during
the first 600 cm3 of removed material. The lines in dots are

the extensions of the curve before the first conditioning.
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