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Induction of Calculating Formulae for the
Stresses of Ring Under Compressive Loading
and Check by Photo-elastic Studies

By Chisato Matsui and Hisashi Ouchida
Taga Works, Hitachi Laboratory, Hitachi, Ltd.

Abstract

Calculating formulae of the ring under compressive loading were induced from
the theory of curved beam and they were confirmed by photc-clastic studies
that in the case where the ratio of the inner diameter to the outer diameter was
greater than 0.6, the calculated values of stresses by the theoretical formulae
agreerded relatively well with the experimental values.

Furthermore, calculating formulae for the stresses of the principal parts, i,
g,, g, and ¢,, were simplified by approximate calculation, and following prac-
tical calculating formulae were introduced, which is usable only when the ratio
of tke diameter is greater than 0.6

P
g= i s oD
where
K =Coefficient to be determined by the ratio of the inner
diameter to the outer one.
I'—=Compressive load.
[)=0uter diameter of the ring.
b—=Width of the ring.

Then the results of calculation of the coefficient &~ were shown in diagrams

as referential materials for its application.
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Fig. 1 Rings on Condition that Subjected
to Compressive Loading.
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Fig. 3 Diagram of Coefficint C.
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on Photo-elasticity.
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Table 3. Calculates & Experimental
Values of Angles in Zero Stress.
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Table 2. Ratis between Calculates & Experimental
Values of Stress.
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Table 5. Calculates Values of Coefficient K.
n K, | K, K, K, n W K, K, K.
0. 60 16.50 .42 | ~98.48 | 0.78 48.75 | 32.98 | 76.60 —
0.61 17.23 8.011 24,59 @ — 0.79 53.25 | - 36.76 | 84.15 ..
0.62  18.02 | 8.564  925.85 | 0.80  58.40 | 41.15 @ 92.82 30, 44
0.63 @ 18.86 9.181 27.23 - 0.81 64.39 46.28 | 102.9 89. 94
0. 64 19.80 9.862  28.75 e 0.82 71.41 52.34 | 114.8 101.1
0.65 20.78 | 10.6 30.34 @ 0.83 79.63 | 59.55 | 128.8 114. 4
0.66 21.89 | 11.42 32,14 | — 0.84 89.46 | 68.28 | 145.5 130.3
0.67 23.00 | 12.32 | 34.09 | 0.85  101.2 78.75 = 165.5 149.5
0.68 24.41 | 13.32 36. 24 . 0.86  115.7 01.87 @ 190.4 173.3
0.69  26.02 | 14.43 38.84 | 0.87  133.6 | 108.0 w10 | 2026
0.70 27.42 | 15.65 41.17 - 0.88  156.2 | 128.7 ‘ 259.9 240.0
0.71 29.15 | 17.01 44,02 | — 0.89  185.1 155. 4 309.9 288. 1
0.72 31.1 18. 54 47,23 - | — 0.90 222.9 190.8 375.3 351.6
0.73 32.87 | 20.25 50.76 == - 0.91 274.0 | 238.9 464.1 437.7
0.74  35.66 | 22.2 54.77 e 0.92 3453 | 306.8 @ 588.3 558. 8
0.75  38.36 | 24.39 59.25 & - 0.93 448.9 | 406.4 | 769.3 736.0
0.76 41.49 | 26.93 64.46 | — 0.94  608.7 | 560.9 1049 | 1010
0.77 44.87 | 29.73 70.10 = — 0.95 873.1 819.3 1514 | 1467
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Table 6. Accuracy Comparison of Calculates Values of Stress.
g, dq Jq | g,
® | P R e e . — s
64 | B | oagp g4 OB { oo | a4 aB oo | 64 | OB ' oo
0.67 30 | 141 133 | 132.2 72.5 71 | 72 184 196 | 198.5| — — -
(100) (94.3) | (93.8) (100) (98)  (99.4)  (100) | (106.6) (108) |
0.8 5 58.3| 56.01 | 56.5 | 42 | 39.46 40.3 @ 95 | 89.01| 8.1 8 | 77.14| 76.7
(100)| (96) | (97) ! (100), (94) | (%) | (100) | (93.6) | (93.8) | (100) [ (88.6) | (88.1)
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