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Stress Analysis of Split Ring

kR E R R
(Y.M.Lee-S.W.Cho +J. W. Nam)

Abstract

Stress analysis of split ring with four different radius ratios uncier the compressive load is
made by the photoelastic experiment and the numerical analysis through the FEM.

The results of the two methods agreed well

Above results are also compared with those of the theoretical formula in order to confirm
the range in which the formula of the curved bar is applied in connection with the radius ratio.

The results of the two methods agreed well with those of the formula for the radius ratio,

3/2 and 9/7 within small errors of around 7% and 5% respectively,
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Fig. 1 Specimen of different configurations
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Tablel.

Experimentally measured material
fringe values
P 120kg P 160 kg
N.fa \N.for
Vo) N fo Yo} N fo
15.0| 2.238 | 1.0919| 10 | 3.566 | 1.0957
17.5| 1.972 [ 1.1025| 15 | 2.955 | 1.1028
22.51 1.500 | 1.0865 | 20 | 2.327 | 1.0883
25 1.238 [ 1.1064 | 25 1.667 | 1.1096
40 0.183 | 1.2129 | 30 1.117 | 1.0849
Table?. Specifications of spoxy resin.
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= g = w9 (v 0.375
A& 2] =3 = gk(fe) 1.1kg/mm
al W = 2 5kg/mm®
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Fig. 2 Schematic arrangement of photoelastic
apparatus
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Fig. 3 Photographs of isoclinics (ro/ri=3/2)
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Fig. 4 Photographs of isochromatics (r, /r,=2, 3)

3. R H BE

(1) deistt Bl #3t BRHT

A-BTie| %At A-Bio] HHEel=
slope-equilibrium method 24 K&F¢ic). ¥HEH
ol A-Bx= W/EiET o) gloera ERESHE).
=gt A-BE Fig 30| SEfge] £302 % s}
£ stress trajectory o] Fig 3ol 4] =S B
ol Exele B isotropic point 7} A- B Lol
ENTE @ 7 ok

BiE A-BellA XS o,—o,, 0,=0, 0|},
A# B-CH->- BEfAm| 2 gl ¢
7] Wi-Eell Zaladhsel elei4 Reb ghel R
FEDel vk, Fig. 92 Fig.10-2 A-BHE 2| FES
SHREE 295l Fig 112 B-CHi2l WD
SARES RolEol

(2) AR BEHE kT BT

B 9/7, 372, 2, 390 &2 Sl wiElke]
Fig. 59} #¢] modelling 3l M SAPNE F
43le] dlelelrk ANl NS AT Ko
HTSAEE 22418, EEKIT 181 <) Mg g



74/% X . e

WL st BH71&77 & Moy #
Al radet, BRERS Fig s o 2ol W
o] RERME el BrmE 737, 777, 8l°elA2) o
9, Zro] Fig. 6 o = glek

141

181

1 (i 224
3P .

Fig. 5 Mesh of model for FEM

kgf /om®

8
6t
4
2

\
-0.2}t ar

-0.4f

-0.6} .

-0.8

(a) os and or at 0=73" by FFM

(+—cross section=s)

cepo e

kg f /mm?
=
o

o &5
S

~

(b) ¢» and o, at §=77" by FEM

0.8¢+
0.6}

0.4F T :
o2t
0

-0.2F
-0.4}
0.6

-0.8

kgf /mm?

(¢) % and or at §=77" by FEM
Fig. 6. 05 and o, by FEM.

(3) RO Hk
IR o KT KRS HRERE ol
et KSR BE A-BolA A daskgch (Fig

e e e e e e e D

10). BiAE B-Coll A% Ao Ux8%et(Fig. 11).
A Foll A 0| BASIRE-L Kol 284 o, —
0. 546 kg/mm? , HREFRiE kb= 0.5397kg/mm?
o MEE 1%AT BBl ik ERES
& WEEH = 0. 804kg/mm? o) = FRBEFE A 2|3}
ol 0.82072.4 |t 3%¢ck = TFEY
& WL TANE EFRLA 09 o= b
Rl Fa Ack, |

-2 (1))
]

ao‘#ﬁ[( 1—£‘T> 1+1n L)

ra ry

— (1+ ‘;—:)m—;l]

—(1—me Yl g Ee
N (1 l'o) 4I‘o’1n re

FHEENE M=4x37 5=150kg om = W&
) 9)2] ol T o)A =0.5422ke/mm®, ),
—0.7703kg/mm? o] Rr}. o] KRB 919 T KR
fBo) Hars S o 70°~90° X4 ELEHI
VAP &+ Atk F, BRAAL 70°~90°
Aolell A ERIEA BRAEE & 5 ek EX
HEe RN ARER kI KSR}
0.0646kg/mm* 22 B AMEMELS 8% F
A 4 gl AEz zgel Lol e o

L & by FEM
\ ® by Experiment
— I by Theory

N
_Ij \




T TR

kef /mm®

Fig 7 o; on section A-B

Table 3. Comparison of results according to
radius ratios.

A

3/2 2 3 9/7
7q 3 o gt
FEMGE| ~w_-0.804 | ~~z0.38901[ ~z0.01752[~~_ 1 .83
T -0.7703~. }-0.344 -0.020™_|-1.75
s 2 1% 12% 12.5% 5%
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Fig. 12 Stress distribution on section A-D and
B-C

4. ¥ W

HBH S EREEE U SR Hie
e Wk = FRERL % EEFFS &
£ 9 dige o) B AR MES K %

MY SR ke 2 BRE 9 + dglch

(1) 90° B ol 4 BAEEM ¥ 5IREN-S WEE
o) HRERLS HRE HEY o 2 o3
shoich.

(2) F®iol =B HRERES Ry AR
R ¥ 3/2 979 A9 o =
AL o] AXES HAY 4 U &=
£ 7% Wl .

(3) XEH KR HRERDS KRS LEBm
AHA A& YAt

2EULR

(1) 8. P. Timoshenko and J. N. Goodier, Theory
of Elasticity, MeGraw-Hill Kogakusa. Ltd.
(1970)

(2) Frocht. M. M, Photoelasticity, Vol. II (1941).
John Wiley & Sons(1941)

(3) J. W.Dally and W, F. Riley, Experimental
Stress Analysis, McGraw-Hill Book Company
(1965) |

(4) Klaus-Jirgen Bathe, E. L. Wilson and F. E.
Peterson, SAPN, Report NO, EERC 73-
11 Revised(1974)

(5) Kuske, A and Roberston G, Photoelastic
Stress Analysis, John Wiley & Sons(1974)
(6) C. 8, Desai and J.F. Abel, Introduction to
the Finite Element Method, Van Nostrand

Reinbond Company (1972)



