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GRINDING FACTORS AND MATHEMATICAL MODELS IN THE HEAVY
CYLINDRICAL GRINDING (3rd Report)
——The Performances of 40SH Grinding Wheel for Stainless Steels——

Hideho Tanaka and Shigeru Nakanma

The performances of 40SH wheel for stainless steels were investigated in the same manner as
in the former reports. When SUS304 and SUS403 are ground with 40SH36M8V wheel, the effects of
three factors A) work speed B) table speed and C) radial infeed of wheel on the next items 1)
wear of wheel 2) wear rate of wheel 3) metal removal rate 4) grinding ratio S5) grinding force
6) grinding power and 7) grinding cost were analyzed by using the analysis of variance. And the
mathematical models showing the quantitative relations between that 3 factors and the each items
were estimated by applying the “Design of Factorial Experiment”.
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C 3168867 | 2 | 1584433 | 193.25 | 38.39** C 20154 | 2 10077 | 8.67 | 35.95**
AxB | 122371 | 4 | 30592 | 3.73 AxB 6221 | 4 1555 | 1.34
BxC | 850152 | 4 | 212538 | 25.92| 9.95** BxC 2794 | 4 699 | 0.64
AxC 55609 | 4 13902 | 1.70 AxC 1144 | 4 286 | 0.25
e 65593 | 8 8199 e 9303 | 8 1162
(=) SUS403 (=) SUS403
ER S ¢ v Fy 0 (%) 2 HE S ¢ 14 F, 0 (%)
A 27675 | 2 | 13837 | 4.54| 0.35** A 7569 | 2 3784 | 6.66| 2.11*
B 3126660 | 2 | 1563330 | 512.57 | 50.59** B 177527 | 2 | 88763 | 156.27 | 57.75**
c 2020560 | 2 | 1010280 | 531.24 | 32.66** C 101124 | 2 | 50562 | 89.02 | 32.73**
AxB 30634 | 4 7658 | 2.51 AxB 1343 | 4 335 | 0.59
BxC | 933716 | 4 | 233429 | 76.53 | 14.94** BxC 8750 | 4 2187 | 3.85| 2.12*
AXC 4615 | 4 1153 | 0.38 AxC 4592 | 4 1148 | 2.02
e 24400 | 8 3050 e 4551 | 8 568

(3) EHIRE (q) ITXtT 308MTE (5) BFEHESL (F) iextd 3080 E

(4) SUS304 (1) SUS304
B E S ¢ vV Fy 0 (%) 2 HE S ¢ 14 F, 0 (%)
A 85| 2 42| 2.00 A 4576 | 2 2288 | 0.46
B 30051 | 2 15025 | 715.48 | 55.64** B 1496809 | 2 | 748404 | 151.41 | 75.52**
C 18241 | 2 9120 | 434.29 | 33.74** C 241084 | 2 | 120542 [ 24.39 | 11.74**
AxB 165 | 4 41| 1.95 AxB 66705 | 4 16672 | 3.37
BxC 5065 | 4 1266 | 60.29 | 9.24** BxC 69272 | 4 17318 | 3.50
AxC 157 | 4 39| 1.86 AxC 51008 | 4 | 12752 | 2.58
e 171 8 21 e 39548 | 8 4943
(=) SUS403 (=) SUS403
R S ¢ 14 Fy 0 (%) EE S ® |4 F, 0 (%)
A 141 2 70| 1.59 A 80538 | 2 | 40269 | 18.77 | 2.93**
B 46501 | 2 | 23250 | 528.41 | 60.72** B 1449781 | 2 | 724890 | 337.94 | 55.58**
C 25253 | 2 12626 | 286.95 | 32.92** C 900289 | 2 | 450144 | 209.86 | 34.45**
AxB 295 | 4 73| 1.66 AxXB | 110801 | 4 | 27700 | 12.91| 3.93**
BxC 3687 | 4 921 | 20.93 | 4.59* BxC 14387 | 4 3596 | 1.68
AxC 208 | 4 52| 1.18 AxC 27711 | 4 6927 | 3.23
e 356 | 8 44 e 17165 | 8 2145
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(6) HEEN (T) T 208

(7) BHEl=a = b (K) iexdd 24084 &

(4) SUS304 (4) SUS304
= S ¢ 14 F, 0 (%) ZR S ¢ 4 F, 0 (%)
A 551 | 2 275 | 1.51 A 9| 2 4| 0.07
B 94891 | 2 | 47445 | 260.69 | 73.86** B 29746 | 2 | 14873 | 270.42 | 54.37°"
C 18116 | 2 9058 | 49.77 | 13.87** C 19638 | 2 9819 | 178.53 | 3583
AxXB 4046 | 4 1012 | 5.56 | 2.59* AXB 78| 4 19| 0.35
BxC 5000 | 4 1250 | 6.87 | 3.34* BxC 4368 | 4 1092 | 19.85| 7.61**
AxC 3910 | 4 977 | 5.37| 2.49* AXC 220 | 4 55| 1.00
e 1461 8 182 e 47| 8 55
(m) SUS403 (=) SUS403
L) S ¢ Vv F, 0 (%) L) S [ vV F, 0 (%)
A 5153 | 2 2576 | 17.06 | 3.42** A 26| 2 13| 0.62
B 80592 | 2 | 40296 | 266.86 | 56.53** B 12480 | 2 6240 | 297.14 | 53.46**
c 46830 | 2 | 23415 | 155.07 | 32.76** ) 8400 | 2 4200 | 200.00 | 35.93**
AxB 5469 | 4 1367 | 9.05| 3.43** AxB 100 | 4 25| 1.19
BxC 1239 | 4 309 | 2.05 BxC 2045 | 4 511 | 24.33| 8.43**
AxC 1534 | 4 383 | 2.54 AxC 4|4 11| o0.52
e 1209 | 8 151 e 169 | 8 21




