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Stress Concentration Analysis of Round and Flat Test Specimen with Fillets

Nao-Aki NODA, Takeshi YAMASAKI,
Katsunori MATSUO and Hironobu NISITANI

In this study, the interaction effect among cracks and fillets in a round and flat test specimen
under tension is analyzed using the body force method. The stress field induced by a ring force acting
in the radial and axial directions in an infinite body and a point force in a semi-infinite plate are used
as a fundamental solution to solve these problems. The stress concentration factors of the fillet in a
stepped round bar are systematically calculated under various geometrical conditions. Through the
comparison of the present results with those of previous research studies, it is found that the
Peterson’s stress concentration charts based on photoelastic tests give stress concentration factors
underestimated by about 13%. The stress distribution at the narrow section of the test specimen
without cracks and the stress intensity factor of the test specimen with cracks are systematically
investigated and the geometrical condition whereby the interaction effect between the fillet and crack
disappears is discussed.

Key Words: Elasticity, Body Force Method, Stress Concentration, Stress Intensity Factor, Interac-
tion Effect, Fillet, Stepped Round Bar, Stepped Flat Bar, Round Test Specimen, Flat
Test Specimen, Tension
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h/p h/o h/p
2n/p| 1 Z T Jen/o[ 1 Z i |2n/p[ 7 Z 3
1.112 1.106 1.167 b;
0.2 (-0.5) 0.2 (-0.4) 0.2 (=0.1)
1.0 1.111 1.109 1.107 1.105 1.103 1.102 1.166 1.165 1.165
0.5[(-0.6 )|{(-0.8 )[(=1.0 )| 0.5|(-0.6 )|(-0.7 )|(-0.8 )| 0.5|(-0.3 )|(-0.3 )| (0.4 )
T.118 T.107 T.167 X
0.8 (0.4 ) 0.8 (0.4 ) 0.8 (=0.2 ) FL= e S
1 |
% 5 MAz#HRFT2NERBRR OLHILEREED 1(a)T(-00,c=00Dk &] KBLTILHEPRE
HEEME FH( ) MIERNEC £ 2 BARER] K, #5848, Peterson DG ETHERICIZH
he(=2¢/d) | 0.05 0.2 0.5 KT I3%REDBREND S ZENBES LIk o7z (K
Frleew [10]] 4,950 1.261 1.940 4).
2/d= T.145 1.299 1.934 X
0.25 (1135 1| (1.282) | (1.966) (2) 74vy bREET 2BMNAUESL X VTR
0.5 (LUD L (1.262) | (1.943) D3I&RY [M1(a), (b)Tl>w,c=00E&E]itH
1.0 (1.147) | (1.260) | (1.947) W/ EIc B 25N 0. BL Vo, 2

RIHER7 1V y MERE D d2RBER e IALET
&, ko272 550 0 BIZIZ—KRTH B LAhE
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11 HEAYXRE 2 DOIBCREL &R

3(¥7, 8).

(3) 74vy bEEETINESRBRE B L UFK
HEF DF15RY [K1(a), (b)Tc=0] ixBWVLTH
BRI I8 T 200 0. B Jd=1 % 5 iF—
KTHsLia2¥2(H9, 10). 2 -MEASHEETS
JERB R D5 IRD (K1(a)] BXURAIERNES
L5 HREBA DOFI5RY (K1 (b)] kBWT ld=1
DFEIGIEABEIE [=c0 & L TFHERIEETH D,
Z4Vy MREESBOTBHRIZFZIZERTELHD
EEZOND(FL6), £, 2HEFTLHBRHA
(K1) DIGHTERFHIE S B E W E DS %
BE L GAMRCHETE % (£5),

RIFRIGFREFARAL R - AKRILES), #E
HE—RE  AIRR) OB HEB/. £/, FEDO—
HIRBTLTEI VBRI, ELRST 5.

ft &
FABUIR & % & DIEICRE L 1 RO HILKHF

74Uy NREET 2 IMES L CERRBRF OIS E PR 2411
%7 FHBEYIRE 2L ONEBCRE L 2 BOBHEARE F
(CEAYIR 2 DBE(E11), Fi=K/(on/rc), 62=4P/(nd*))
Fl A Fi/f a0
c/h
- 0.1 0.2 0.4 0.6 0.8 1.0 | 7= 0.1 0.2 0.4 0.6 0.8 1.0 |—==
r=2(c+h)/D [10]

— 0.0[11] 0.863[1.018[1.102[1.119[1.122}1.122|1.122[1.000[1.000[1.000{1.000{1.000{1.000/]1.000
0.1 0.90711.080(1.167{1.189{1.198(1.194(1.180/1.051[1.061|1.059(1.063}1.068}1.064(1.052
0.2 0.967(1.148(1.2501.27311.28111.281(1.261(1.121[1.128}1.134{1.138}1.142}1.1742[1.124
0.5 1.532{1.77911.916{1.952{1.966(1.972(1.940(1.77511.74711.738[1.745[1.753[1.75711.730

TP ¥(X11) COMEREBRMEOER BT 2]

REIBEHZ VB EFEHOMEBELEELCEETH

S 3, RTRYIRBICEHEET 5 EALKREZ HOR

BHEBHEOSEIICBWT, SBEX c LYIREX K

T X DM A=2(c+h)/D % —FW LU CEHEX LYIRES
P =l

7 D c/h #EAL S R 1B E O EREREBIT B T 2 HK

¢ h TUALIC IR RS F DEE2 R LI b DTHSB, 22T

3 Fi/Filico 13, A@AF T F O & A—RBROIK

&L XZEET L HEBRDORE Fli="? & O FHENE

\LP ThH3, XTrobd3s5C F/Fliwidchizds

FIEFARCE->THRELZ Db 3, kB, YIRE
DOFARDSEFLAD & & %, TAIYIR & % b DFEIRIC
RELZHOMETY, AFLBRIBO K,
D E»LKIL O LD RHEBRF OBRTACIS IR
IR ER—FEROVIKRE & sH2HT 2 FERK
D Fo tMAEHERBETIAEDOSIED OFEFICLD
B7: Fi/Flico LOBRICLOKRDZ ZENTE S,

X R
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