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Introduction of Calculating Formulae for the Deflections
of Ring Under Compressive Load and
its Experimental Check

By Chisato Matsui

Toga Warks, Hitachi, Ltd.
Abstract

Caluculating formulae for the deflections of ring under compressive load were
newly introduced from the theory of curved beam and by experiments using steel
ring, it was confirmed that the values calculated from the formulae coincide comp-
aratively well with the experimental ones when the ratio of the inner diameter to
the outer one was larger than 0.0.

Furthermore, by simpliling the formulae, the fallowing practical calculating form-
ulne were introduced, which is only usable when the ratio of the diameters is 0.0
to 0.9,

2
f"i':C'—I-f‘
bl
C = Coeflicient determined by the ratio of the inner diameter to the outer one.
P =Compressive load
I =Modulus of Elasticity
b= Width of the ring
The calculated values of the coeflicient C are shown in this treatise rafersuce for

its application.
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Scheme for Analysis of

Deformation of Curved Beam
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Table 1 Calculated Values of £ and C

n | k | &
0. 60 0.0216 15.02
0.61 0.0202 16. 49
0.62 0.019 18. 03
0. 63 0.0177 | 19.9
0.64 0.0165 21.97
0. 65 0. 0154 | 24. 25
0. 66 0.0143 26.93
0.67 0.0133 29. 91
0. 68 0.0124 33, 15
0. 69 0.0114 3. 3
.70 (. 0106 4]1.55
0.71 (). 00976 46. 8
0.72 (). 00897 H2. 88
0.75 0. 00823 59.95
(. 74 0.00754 68. 15
0.75 (). D068Y (7.8
0.76 0. 00626 89. 56
0.77 0. 00563 103.3
(). 78 . 00514 119.7
0.79 0. 00463 139.7
0. 80 (). 00415 164. 2
0. 81 0. 00369 195. 1
0.82 (0. 00328 232. 5
0.83 0. 00289 280. 4
(.84 0. 00253 341. 6
0. 85 0.0022 420. 9
(). 86 0. 00189 027.4
0.87 0. 00162 665
0. 83 0.00136 365. 6
.89 0.00113 1137
0.90 (). 006922 1539
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Table 2. Relative Error C and C,
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n | 0.6 i 0.65 | 0.7 | 0.75 0.8
G \ 15.02 | 24.25 | 41.55 | 77.80 | 164.2
G 1 15.53 | 24.85 | 42.38 | 78.74 | 165.5
e(%) | 3.4 9.5 i 2.0 f 1.2 0.8
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Experimental Values and Calculated ones
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Table 3. Kelation between Compressive Load and Deflection of Steel Ring (#- 0. 6)
JE # #r iR A 2 dE 0 (mm) (& & fiD | & & 5 H
| e iy _ il #
P (kg) qr W A [ 1 S — (B i) o3 (kg/mm?)
100 0. 005 | 0. 006 | +0.001 | 2. 79 i :
200() 0.01 i 0.014 40. 004 5.58
300 0.015 | 0.019 +0. 004 8.37
400 0. 024 | 0. 025 +0. 001 11. 16
500 0.03 1 0.031 4 0. 001 13.96 I
6O 0.038 | 0. 038 () 16.73
800 | 0.049 : 0. 050 +0. 001 22.32 !
1000 (. 064 j (. 063 - 0. 001 27.9« - uue | & PNICRRRIRRE & 72
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1400 | 0.091 ; 0. 088 —0.003
1600 0.108 | 0.10 —0.008 |
1800 ; 0.121 | ¢. 113 | —0. 008 | |
2000 ; 0. 138 !l 0. 125 —-0.013 I |
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Table 4. Kelation between Compressive

Load and Deflection of Steel Ring (n=0.85)
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GIH)
Kelation between Compressive Load and Deflection of Steel Ring (n=0.818)

JE i i TR ] P oig 5 I & e R - 18 e 2 M o» W (mm) T G|
Pt ) | (PP t) (in) (mm ) (a) (b) (¢) (r3(kg/HII]12')
I i
0.15 - 4. 4985 — —— = - 9.7
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