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The Effect of Thickness of Plate on Fatigue Crack Propagation Behavior by Indentations

% A4FE=d A3,

S. H. Song (Korea Univ. Dept. of Mechanical Engineering),

3 AZx TN )

J. H. Choi *(Korea Univ. Graduate School)

Keywords : Fatigue(¥] 2), Indentation(3}-Z), Fatigue Crack Propagation Rate(®| 2 ¢ @1 54 &), Crack Opening
Load(# € € ¥ 3%), Effective Stress Intensity Factor Ratio(-F+& & & &t 7l 4u]), Residual Stress(Z+#-89)

Abstract : Making Brinell indentations facing each other near the crack tip is very effective method in increasing fatigue

life. In this paper, fatigue test was performed after indentation to investigate the effect of thickness of specimen. The

results show that fatigue lives increased by making indentation and retardation cycle is inverse proportional to thickness of

specimen.
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Table 1. The chemical composition of POSTEN 60RE (Wt %)

C Si Mn P S
0.097 0.268 1.479 0.021 0.0054
Table 2. The mechanical properties of POSTEN 60RE
Yield Stress | Tensile Stress | Elongation Poisson's
(MPa) (MPa) (%) Ratio
542 638 29 0.28

g AgHe BAS do| 150mm, & 50mmE 7+FE
the, o 72 230mm3.10mm, 4.05mmZ 3t} FE 7t
23 % FA 05mme YAHZ 14mme] = XE IF
NzpsFew sbgste HE x% AP H(Single Edged
Notched Specimen)2 2 AlHEZ At o, AHHE
2ofm x$E Fig 19 @oh

22 4% 24

Age Zztel AgH il =X AdolA 4mm7HA]
g4 sEAEAElAM =2 APe st ¥R 29
Mol g, AEH FEA AE 1ommd FHTE
ey AEAS AYE GBolA 46kNel FHE2R EE
FAATe] gEE JHEE F IR A¥E FHYsUE,
B APoME GE/BA BFEAY wEZgd HHAAF

Lo

150

e

50

- @

23 .
\2-912.5 |

-

Fig. 1 Specimen configuration

-827-

of uEt T Lotrrl ssA BFAS
3.10mm, 405mmE HshAH 4Qe A

sz A% A 4E shEol A% #d d¥H =B
o Hu ASHe BAS gorrv] AN 2d dHE
satgot, 79 dYe APE ZHo FYANAE
sato] Mg A58 2o dolA hE AEE FHES
ADAHHE ol AEEE AMejste] A HF-AL R
o] e FHIY HE T Yotk

B AR AgE AgrlE ATSLA A% &F A
Hr)2 A WHE SEE 0HolW, As £ $¥ul 02
2 "Aadn, wx Mohlae] gHTTiALES aKT
AYARA 28 MPaym 7t HIEE stk 22ln #4972
o= 00lmm7tAl EHol sH5E F4nFLR HAS

ek

2.35mm,

ks

I
=
-

3. AAY »F

3-1. I 24P ¥}

26
A
24 | A
FsY
Fay
A
a
22+ ; A
— L]
€ H .
€ : g ]
© e © ,
. oF s 3
= : &
© . N PNV
c ° Aa0d
§ £
= 18F
Q
jid
(&)
16 I —a— 2.35 mm
—a— 310 mm
-—o— 4.05 mm
14 | -—e— No indentation
1 2 1 't 1 e | [
00 10x10° 20x10° 3.0x10°  4.0x10°
Number of Cycle, N
Fig. 2 Crack length and number of cycle with various

thickness



B3tAAAM dEAL o] F@Dolst
+2ke] BAE Fig. 200 HEbAGl =T, &) 7t
FHA 2 AgHI vz B o APE FA BA

3 2ZE AgHAAM FEo] v1EE Z
ol 18mmo|F FE27F HVAAAE o] dofut ¥2
+3o] FA4E AL g+ slod, oAy AdH ofF
oAl FEH I FUketr] AAET o] mf AR, F
vgey FAEATE AEY FACN gFEeE vl AHA
AEHE FA 235mme] FEE s AAATe] A o
% 3.10mm, 4.05mm¢] ot}

Y27 g duzde] o vIZaygse v F ¢
oty 7] f13ted, Fig. 3o ¥|2# Y Hua4E§ stEtEs
of i vtebuigich ¢FEeo] shEEA 2 AlEHE A
o} HIAHEY QFEo] FEE AYHAY FERY A
o AQFEEE, dEol 12H 18mmolAM ¥|2FE Mt
e VEEE AadERe TAREE,
tA] ke YR, Zeln oA

jial}
aQd

NEXS z]cﬂ—‘,w}oﬂ/\-]
T
FEBO ol slzsel B
Zhzke] AlHHol Aol

4z rzlJ

i
or Hr &

< FAE + Sded,
e HYRE ZAE 4+ Aok

1.0x10°
--4— D 2.35mm
~ sox10” —e—B 3.10mm
- —o--D 4.05mm a
> . .
8 --o— D No indentation [|5
E |
-~ 8
Z 60x107 o o §
3 L o a
E 8 ! :
n A

; |
g § . 2
g a0’ t 8 n 2
< o . a
=4 -

g, !:_ » ﬁ
© = [ ] A
2 . 8
2 20007 | A
o
~ [ ] A
S I A
@ = N
— . A
O -

00 LY.V YN A—A§
1 1 I 1 1 1 1

0 100000 200000 300000 400000

Number of Cycle, N

Fig. 3 Crack propagation rate and number of cycle with

various thickness
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Fig. 5 Crack propagation rate and crack length with

various thickness
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