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GRINDING FACTORS AND MATHEMATICAL MODELS IN THE HEAVY
CYLINDRICAL GRINDING (4 th report)
—The Performances of 19A Grinding Wheel for Stainless Steel—

Hideho TANAKA, Shigeru NAKAJIMA, Ken'ichi KORE'’EDA and
Haruhisa TOMONO

The performances of 19A wheel for stainless steels were investigated in the same
manner as in the former reports, When SUS 304 and SUS 403 are ground with 19A
36M8V10W wheel, the effects of three factors; work speed, table speed, and radial in-
feed of wheel on the following seven items ; wear of wheel, wear rate of wheel, metal
removal rate, grinding ratio, grinding force, grinding power, and grinding cost were
analyzed by means of the analysis of variance. The mathematical models showing the
quantitative relations between the 3 factors and each of the seven items were estimated
by applying the “Design of Factorial Experiment”,
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(1) BERER (W) IS8T 5 SHOTE
(1) SUS304 @ SUS403
s@| S [¢| V| R [ E®| s [$| v | F | e
A 78453 | 2 39226| 4.56| 1.50* A 6925 | 2 3462 0.82
B 17174 | 2 8587 1.00 B 207595 | 2 | 103797| 24.65| 5.97**
C 3688517 | 2 [1844258|214.37 {90.01** C 2924548 | 2 |1462274| 347.25 [87.35**
AXB | 150455 | 4 37613 4.37| 2.85* AXB 40796 | 4 10199 2.42
BXC 21954 | 4 5488 0.64 BXC 83356 | 4 20839 4.95| 1.99**
AXC 53412 | 4 13353] 1.55 AXC 41335 | 4 10338] 2.45
e 68824 | 8 8603 e 33963 | 8 4211
(2) WEEREE (W) S0 59MANE
(4) SUS304 (@ SUS403
ZR S $ 4 Fo o (%) ZH S ¢ 4 Fa o(%)
A 25246 | 2 12623| 0.43 A 15780 | 2 78901 0.51
B 5901861 | 2 [2950930| 101.03 | 42.59** B 5065686 | 2 |2532843|164.12 |41.72**
C 5386990 | 2 [2693495| 92.21 |38.84** C 4575891 | 2 |2287945| 148.25 [37.66**
AXB 61861 | 4 15465| 0.53 AXB 28865 | 4 7216| 0.47
BXC |1963883 | 4 | 490970( 16.81 [13.46** BXC |2145702 | 4 | 536425| 34.76 [12.27**
AXC | 146429 1| 4 36607| 1.25 AXC | 113865 | 4 28466| 1.86
e 233672 | 8 | 29209 e 123471 | 8 15433
(3) EMIBE (q) KT 2HMAE
(4) SUS304 (@ SUS403
Z2H S ¢ 14 Fo p (%) 2R S 4 |4 Fo o (%)
A 4247 2 2123 0.96 A 2914 | 2 1457 0.39
B 1940755 | 2 | 970377 | 439.88 [66.01** B 2122230 | 2 |1061115( 285.32 |69.39**
C 838113 [ 2 | 419056 | 189.96 [ 28.42** C 763033 | 2 | 381516|102.59 |24.79**
AXB 17216 | 4 4304 | 1.96 AXB 13106 | 4 3276 0.88
BXC | 109736 | 4 | 27434 | 12.44 [ 3.44** BXC 98675 | 4 24668 6.63| 2.75*
AXC 5836 4 1459 0.66 AXC 17892 | 4 4473 1.20
e 17648| 8 2206 e 29756 | 8 3719
() BRI (G) KNTBHBANE
(4) SUS304 @ SUS403
s@ | s |[¢] V| FR |e% =@ | S |[$| V| F |e%)
A 5870 | 2 2935 2.23 A 652 | 2 326 0.65
B 7414 | 2 | 3707 | 2.81 B 45233 | 2 | 22616 | 45.41(23.77**
C 29742 | 2 | 14871 | 11.29 |37.09** C 117570 | 2 | 58785 |118.04 |62.63**
AXB | 13989 | 4 3497 2.66 AXB 11182 | 4 2795 5.61| 4.94*
BXC 245 | 4 61 | 0.05 BXC 6993 | 4 1748 3.51
AXC 5278 | 4 1319 | 1.00 AXC 527 | 4 131 0.26
€ 10542 | 8 1317 e 3984 | 8 498




14 BERBAXFIXHEHRABE £ 255 (1983)
(5) BHEUEH ( Fr) i@ d 2 985S
(1) SUS304 @ SUS403
2R S $ %4 F, (%) 3 S ¢ %4 Fo o (%)
A 175301 | 2 | 87650 | 32.57 | 7.29** A 51874 | 2 | 25937 8.38| 4.85*
B 1950253 | 2 | 975126 | 362. 37 | 83. 40** B 686319 | 2 |343159 [110.88 |72.23**
C 125962 | 2 | 62986  23.40 | 5.17** C 81534 | 2 | 40767 | 13.17| 8.00**
AXB 17802 | 4 | 4450| 1.65 AXB | 70769 | 4 | 17692| 5.72| 6.20*
BXC 35792 | 4 | 8948 3.33 BXC 6828 | 4 | 1707| 0.55
AXC 5246 [ 4 [ 1311| 0.49 AXC | 19519 | 4 | 4879 1.58
e 21535 8 | 2691 e 24767 | 8 | 3095
(6) HEEH (T) IHT 25HHHE
(1) SUS304 (@) SUS403
ER S |¢| v | F | p(%) ER| S [¢| Vv | F | p(%)
A 4706 | 2 | 2553 | 22.41 | 4.21** A 2173 | 2| 1086 | 4.62 | 3.57*
B 96113 | 2 | 48056 |457.68 [89.81** B 36166 | 2 | 18083 | 76.95 |74.82**
C 3001 |2 | 1500 | 14.29| 2.61** C 3587 | 2| 1793 | 7.63 | 6.53*
AXB 1163 | 4 290 | 2.76 AXB | 2693 | 4 673 | 2.86
BXC 819 | 4 204 | 1.94 BXC 271 | 4 67 | 0.29
AXC 138 | 4 34| 0.32 AXC 936 | 4 234 | 1.00
e 843 | 8 105 e 1886 | 8 235
(7) WHEIa R b (K) I3 2 989hE
(4) SUS304 (@ SUS403
= S $ %4 F, p(%) = S $ %4 F, p (%)
A 943 | 2 471 | 9.61| 1.94** A 331 |2 165 | 1.46
B 26378 | 2 | 13189 |269.16 |60.45** B 24597 | 2 | 12298 |108.83 |62.61**
C 9112 | 2 | 4556 | 92.98|20.73** C 7836 | 2 | 3918 | 34.67 |19.55**
AXB | 2183 |4 545 | 11.12| 4.57** AXB 996 | 4 249 | 2.20
BXC | 4147 | 4 | 1036 | 21.14| 9.09** BXC | 3812 | 4 953 | 8.43| 8.63**
AXC 312 | 4 78 | 1.59 AXC 48 | 4 112 | 0.99
e 399 | 8 49 e 905 | 8 113
* % VBEE
* BBEE



