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Strength of Rotating Discs of Brittle Material like Cast Iron

By Yasuo SATO and Fumio NAGAI

Bursting tests of rotating discs of cast iron were carried out and the experi-
mental relation between the bursting speed v and the ratio y of the inner to the
outer diameter of the disc was obtained as shown in Fig. 4. In this figure, the
data can be separated into two groups by curves I and II.

The conditions of the yielding of mild steel are well known, so we have
discussed the experimental data by comparing it with that on the yield point of
the rotating discs of mild steel which is shown in Fig. 7, and we concluded the
following:

(1) The phenomenon of the rupture of brittle material like cast iron is similar
to that of the yielding of mild steel and they are influenced by stress
distribution.

(2) In case the gradient of the stress distribution is not so sharp, the
rupture takes place as a problem of the whole section.

(3) In case the gradient of the stress distribution is sharp, the rupture takes
place locally at the point of the maximum stress.

In Fig. 4, the curves I and II show respectively the rupture in the cases of

(2) and (3). Concering the condition of the rupture, it is already known in the
case of (2), but not yet known in the case of (3).
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1 200 ] 0 34,800 364
2 " ” ” 34.800 364
3 n " " 34.800 364 361
4 " ” " 34.400 360
5 " 7" " 34.400 350
6 200 2.0 0.01 31.400 329 353
7 " " " 36.000 377
8 170 3.5 0.02 38.800 345
9 200 4.0 " 32.400 339 346
10 " " " 30.800 322
11 " n” " 36.000 377
12 200 20 0.10 30.000 314
13 7 ” " 30.800 322
14 n " ” 30.400 318 318
15 202 n 0.099 30.000 317
16 " " " 30.000 317
17 202 40 0.198 27.600 291
18 ” " " 29.200 308 305
19 " " ” 28.800 304
20 " ” ” 30.000 317
21 202 60 0.297 30.000 317
22 " " " 28.000 296 290
23 ” ” " 25.400 268
24 " ” " 26.400 279
25 202 80 0.396 25.200 266
26 " ” ” 28.400 300 289
27 " ” " 28.400 300
28 200 100 0.5 24.400 256
29 " ” " 24.400 256
30 " " " 25.200 264
31 " " " 26.200 274 265
32 " ” ” 26.600 279
33 ” " " 25.800 270
34 ” ” " 25.000 262
35 125 75 0.6 40.400 264
36 " ” n 37.200 243 251
37 " " n 37.400 245
38 202 140 0.693 23.200 245
39 ” " n 24.800 262 241
40 " " " 20.400 216
41 " " " 22.600 239
42 202 160 0.792 21.800 230
43 " " " 21.400 226 226
44 " 17 n 21.000 222
45 202 180 0.891 19.400 205
46 n ” " 18.400 195
47 1] ” " 19.800 209
43 n ” " 21.400 226 214
49 ”n " n 21.200 224
50 " " 17 21.000 222
51 " " 0.90 20.200 211
52 " " " 20.800 218
53 190 180 0.947 21.400 212
54 147 140 0.953 26,800 206 207
55 " " 1 26.600 205
56 " ” " 26.700 205
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