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The Study on Stress Distribution of a Slotted Plate

Stress concentration mainly occurs near holes and notches.

Sam Hong Song

Abstract

Then local stress is larger than

nominal stress. It is necessary that stress concentration phenomena are studied because it can

act as a cause of fracture of material. In order to analyze fracture of material including holes,

stress concentration factor and stress distribution must be studied more carefully.

In this paper the stress concentration and distribution of a slotted plate is examined. Hardened
7:3 brass plate with 4 different slots including a circular hole is used. And ratios of slot
length to its root radius are 1,2,3.24,4. The stress distribution is measured by using strain

gages attached to the plate with variable width. And obtained experimental data are adjusted

by using calibrated gage factor.

E#l AlolA

O R W
7 PR
2k EFAe]
d  sadde 2F
wooRE
L : 2 o]
X1y X2y X3 2 '-‘né"lo*'] Az
IV ¥s 1y FAE] A
a, b E} o] Flhaol o} fEEhR o] (mm)
K :3&ddd rEos & EHEPRY
4 : JES
Onom B &t A 8 F3)-2H
E : MR CRER
e P 2ES QR E), x107°
A, Az, B2, By, Ci~Coy Di~Dy 2 &
*IEGR, SEABE BRI

L &

£

el vt MRS A1 BB HEHe BHY o
EEM o ¥ W= 7 BHER (FEE TRk
Sk =7, AR BB, FAENS Bhfsss det

AE "31}% + e}, o F FE 4 HFE 79
EE =z F4e) A0 b (stress concentration)

of Tw Et x| z°l°ﬂ Ae o] sl
FTASH RS =2 [Eho) RS o] REE o M
el BERETA B H'?; REfEIS 2 FRiRe]l sl
2 o) Bgh Foll A NE BEAY A w Fool,

o H 7t ol -2 MENHErhe] HHAL 2 mEE] o
=2 FEE BEERY BES I e Fst
BT gho TR FIES e g},

oA T EHEF HE HREE o)F mu =zl



368 R O

1950 445 Irwin®® %o 93] ol ghex] = =9
kel Ehs aRdelr FwIAE EHBKREHK
(stress intensity factor)®] #4& EASIY HEE
£5 Eirsle BB R BRI o pigies
BRA g4 T Ex xx] FHd49 fEHETd)
HE HRe oS BEEY EEE 24 s

ol BT BHE 2+ EhfErhe B fizky Wit
B Ao R AT FENE + e FEGDE
ZHe FiRel B3 PgEEE 1951 4 Frocht & Leven®
o] FIERENTAA £2& Ze T B €24/
Ak H(h/r) 2] Bkel o1& BEHEDRES] #EE
&SI 2 1960 4 Dixon®-& A wkulb7e] A2 =43
ol w5t Wi ERPRE EESL €34 E
BbAA XAl /wF /W)Y #ikdl B
T EPREY B, 19684 Durelli®&2 £&4
el Rokg ECA H7tAl BMbilgd L oo EhE
hfRge] Bes A4 gE

2]} ol Aba) g SRl BT ke WHEERE
< E2 eX4AdNA Y EHEFREREREE R 9
e O 2R FHY EHSf BHE BRe AY
obd <+ glz = 2 stelu el (parameter) 7} 2el HE
BEIL o8 o2 ENSEFREY BEL = B
ol gsi4 = TS

olB ¥ BB A £% FHY EASHE G&dh
I BFEe # F o] A3 HE - By B,

& HARAAE ol T B ksl X E ko] 4
= & 4EEY RBAS BEln BESEENT
ol A iRIEELa] B £X Ao ENESERE 2
A koAl e —EEIRSY #EE HzEsldt
E I #%RE HEY stebely g 88 JElde]
e BESHA B3 o slelel el Sl FEHES RS
47wl A= &S 443 HEEgd. = £

< “SHEBERLR BT + destd HH4
= HE - Efsle o FRME mEsisoh

ol & W ERlv #ke] XEHERI H
S 2elsh AA B BiEYd B5E FRY +
g3 2 ol B RS 2248 Al AE A
shelaL, 2 JEIEEA B BEE 207 48 *= U
¥ =25 Zt FiFd #3 Kikukawa® o] 2=3q)
Aol Al FBell A9 Aol AZE BEHEs FAHSA

2. HBR ¥ BRTE

2.1. #HE2l =g
e8] AolAR X% 2 HE TR BHS

B

7,

e HESS Hste] & H HHT kb
z2HE FRE

D #e] Brtke] d¢ A

i) 2=dqls BES =R BHEERC A EHE.)
Z At

i) el A5Y

iv) Hige] HelA = Mol LEL FHT WEL
mE 5 JEF HAREST =& A Felu w4
7ot LA Hk EAT MRE 54 Smm BEE 7:
SEFIET A8kl

Es)

2.2, ERES

£ AEE ¢ Aol ol HEY A 4
2, §94¥E 5% A ed 2 A3k Table 1
9 Table 22} 7o},

Table 1 Mechanical properties of specimen.

Tensile | Yield Elonga-
Direction | strength | strength | tion Hardness
(kg/mm?)| (kg/mm?| (%)
Rolling
P 60.2 a/bs53 15.9
direction Rockwell
Perpendic- “B” Scale
roling 62.2 | a/bse | 157 | 794
direction

Table 2 Chemical composition of specimen,

Composition (%)
Ca| zn| Pb| Fe | Sn | Ni [ Mn
TR | TR | TR | TR | TR
% TR : Trivial

Test
piece

Brass[ 60.62] 30. 36
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Rig. 1 Geometry of specimen and array of stramn gages.

Table 3 Dimensions of specimen shown in Fig. 1.

Specimen No. ‘ b7 l r | 2h l | o | o» | | % ‘ s
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Kfﬂ
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howland P
0.073 2.80 2.71 3.2
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0.140 2.64 2,55 3.4
0.277 2.38 2.31 3.8
0.382 2.26 2.20 2.7
0.482 2.18 2.13 2.1
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Fig. 2 Variation of stress concentration factors
(K:.) at the slot tip under tension, for the
2h/w ratio.

Table 5 Comparison of K. with photoelastic
results by Durelli to strain gage test for
the k/r=3. 24 slotted bar under tension.

K. (for h/r=3.24) .
2h|W Photo elastic | Strain gage Difference
by durelli (6)| exp.
0.24 3.62 3.68 1.7
0.35 3.31 3.33 0.6
0.59 2.82 2.83 0.4
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Table 6 Comparison of (gus/0nem) y-axis with
Kirsch’s theoretical solution for infinite
width to the finite width plate with cicular
hole.

(Gxx/0nom) y-axis

)

Infinite (r/d=0) Finite

(r/d=0.04)
0 1.0 3.0 2.713
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4.000. 20) 1.023 0.946
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Fig. 12 Comparison of stress concentration factors,
K.., with the equivalent ellipse of slot.
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