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The Effect of Specimen Thickness on the Fatigue Crack
Propagation Rate
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The paper presents the preliminary results of an experimental study on crack growth under tension-
tension fatigue loading. A purpose of the study is to find the effect of the specimen thickness on
crack propagation behaviors.

The thickness of the low carbon steel specimens that are used in the experiments are 5, 10, 15,
20, and 25mm. The type of specimen considering in the present study is compact tension specimen.
Crack growth behaviors are observed and measured by travelling microscope.

From the study, the followings are found;

1. There is a certain specimen thickness that is the shortest fatigue life. The fatigue life of 15 mm

specimen is the shorter than that of any other specimen.

2. The crack initiation of the thick specimen is slower than that of thin specimen. But the crack

propagation rate is just the opposite.

3. The range which is the exponent, m of power law(Paris) is 1.98—4.59. The thicker the spec-

imen is, the higher the value of m is.
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Table 1. Chemical composition of specimen.
Wtz

C Mn P S Cu Cr Ni
0.13 0.23 0.02 0.01 0.01 0.04 0.04

Table 2. Mechanical properties of specimen.
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Fig. 2. The model of the stress level.

1. #SIABBEH0N chst 8

Fig. 3% 78 W3te] A3 HHaEBRES
asly] st zAAe] a9 EHEHREM N
BA G JeERN S, - N fhifgd A2slw EHNED
22kg ffmm® &) R ERFKH 5541 8 FHE/ML o
¢+ 9

BHwme Fd gqsbd HFHaNe] WA
B Ao AAR F Aol e AYHZA
T A HBE Atds (DR AFzA =a

L N T Y L
(X1} h
Thickness
o Smm
3ar 5 10 mm R B
0 :15 mm o
= ®: 20mm &
€ A 25mm °
_36L [} ‘1
a © -
~
£ 34k a s ©
g Ce
2 5 5
[
a
< 3 o, Ce -
o o a
S Ba0 @
O e
ue‘b ° a
30r B h a 4
)
0085 d A
Q a
00
0 0° /
8 [o1e] 4
2 600 Aﬁpguo L4
2 PN U R 1 4 1
° S
5 0 5

Number of cycle, N

Fig. 3. Fatigue crack propagation behavior
(o =22kg f/mm?).



PE =N MEmE W BRA TAY g8

a#e] smm ] EHEIIA} (DY AFzA
S doldl aYlelr 2R MEE] ¢ by B
BBl ol23= Aol EHslE ¥ Aels)t g o
Aoz K HHAAE adqAdelst 35mme] =2
A 7bx o] EHREREE ESSaelsl Fogoh
o] A3E Ak FEHFEMS TAVN £ AR
ol RBATA 15mm ¢l %71 74 o FAsL 7
A FAS 25mm ol Ayt s AA el o)
e Tt 5ol A —°r Mo EREs S
Fed ARARZE AwiA ol wid FAlZE FAYASLE A
2 SFERES RieEs St EPﬁH TRBEE REBE
7] e Folel AAgeh. =g FAl 15mm o] Al
BREA e TEBIEE KRBT ANAdd A8%E 2
o]z glon, o] AL BB FAN TAE
$oF AP TR A =] Bastw Y
AR TR E 4 F Ao a2 TS At

A e Smmel A4 29 b e Bgside
AIEHBEE o 20mmel 2 9ok wgalA Ve
Sk oolsh 2L Mie b Bk AR 99 va

T 5 QAT BRBEH A Smme] A FHEE
J1 KRB A o]s] o Foletz A== ole] A
TR Pigert e

2. ESIAUEEE da/dN2t 3320|
a2to| Bk

FHe] AAgte] =& FHIWEERS T3
st Fig.39 a- N hige] A 2+ B9 718712
A8 BES Y EER da/dN E T+ EE=Y
HRE: ANREY dAstd 2T adq4ded
WARE VEbi e o] F AAssl AsiAe ASTM
o] A A]§ seven point polynomial technique -2 &}
Eat g et

Fig. 4= 7 BBA FAol dstel EH=dME
# do/dN st 297)¢] aste] AAE dehdsieh
olsh 7 B FAY T R YA AR
BAE v 9% 2024-T3 B30 F 2dol A KX
E& 3%l Broek
weld Bl T Wil dE FEHaHER
B EHFEM sbd B He 499 FASL £

AFE o 4= gl 0w, X KR AL BRBRE 5
A7} 15mm Q1 7 37t EHBFael 7B w@A ekt
o}, ol9} o] HREEH A 156mme) RSt HEE
fyol 7b4 ZA vehdE Hiie 5 HfAA K

KO PRERS F4%E ¢+ 9o

&

E, 10 T T T - T T T T

2 E ]

€ s

E

= sl

z |

> - .

f\o 1 o A |
|

© ok 2 He -

@ v A 2

sy | a A

2L LN B

c o - O 4

o oy ®

= o o e

o 8@“ .

J ® - :
810" K =
s L (61 ® a Thickness -
oL Ty ® o Smm N
x L r?fé" 4 a 10 mm i
o ol & re & o 15 mm _4
o Coey e 20 mm |
= Ocoe A 25 mm W
L g% i
b |

2 CJI 1 i 1 1 1 i i A

27 29 31 33 35 37
Crack length, a (mm}

Fig. 4. Crack propagation rate versus crack
length (6=22kgf/mm?).
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Table. 3. Experimentally determined coefficients for dc/dN=C(4K)™

Thickness 5mm 10 mm 15 mm 20 numn 25 mm
m 1. 98 2.51 3.09 3.05 4.59
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Fig. 5. Carck propagation rate versus stress
intensity factor range (o=22kgf/mm?).
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