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Abstract

The distribution of fatigue crack growth
rate is subjected to the measuring interval and
calculated method of growth rate.

In this paper, in order to establish the method

of determining the distribution of fatigue crack
growth rate, which ignores those influences, a
series of fatigue crack growth experiments and
measuring intervals of crack length calculated
reasonable are presented. The main conclusions
obtained are summarized as follows:

1) As a result of the 4P constant test and 4
K constant test, it is thought that an
approximate measuring interval of 0.3~
0.7mm is reasonable, which allows for few
errors and is little subjected to the
calculated method of crack growth rate.
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2) After generally comparing the error
estimation by using the experimental data
of CCT specimen with the error rating of
the CT specimens, it is possible that the
fatigue test has few errors within the
measuring interval, & (4a/W)=0.0067~0.014,
regardless of the dimension of specimen

geometry.
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Table 1. Chemical compositions of material

Composition(wt %)

MATERIAL
C Si Mn P S

5541 0.18 | 0.08 | 0.61 | 0.013 | 0.012

Table 2. Mechanical properties of material

Tensile Yield .
Elongation
MATERIAL| strength | strength (%)
(kgf/mm?®) |(kgf/mm®) ’
5541 42.3 28.7 39.7
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Fig. 1 Schematic diagram of specimen
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Table 3. Load conditions of 4P constant test

Stress

Prax(kgf) | Prinlkgf) | 4 P(kgf) .
ratio

600 240 360 0.4

Table 4. Load conditions of 4K constant test

4K (kg/mm”*%) Stress ratio

65 0.4
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Fig. 2 Relation between crack length and cycle
(4P constant test)
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Fig. 3 Relation between crack length and cycle
(4K constant test)
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Fig. 4 Relation between stress intensity factor

and crack growth rate (measuring
0.lmm, da/dN calculation :
secant method)
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Fig. 5 Relation between stress intensity factor

and crack growth rate (measuring
0.3mm, da/dN calculation :
5~point polynomial method)
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from da/dN versus the AJa increment
size

-254-



Fig. 62 D. F Ostergaard®] 4¥Z%& Yeid
Aolth, 2t MBAMNE 71EPF 242
A DGl E YA o2 Parisid e 243
of AYAAEES e, dFHoz o
ol g3 £Hg d2AY AW Pt A
= o]l A Ae nstd o159 WAL A
A2 ANEAE oug sHEA 22y 443
o]z 2 Hel WollME o oulzt hud su
gtz Azbgich webd, B AFdMe g
e wye 9y

A 3ol Yl RHUAHQ Parisy"?

da _ m
dN—CAK 3)

¢ AY doled H&3te Parisdol HE 75
29704 A 1999 dsl AMaEAF C me
73 H, 4 WY 293" A4 0199 ¢4
A WA YU RE I gl 2 AYH
o] & Alole] AlolE 4 N& XA E(Simpson’s
method)& ol &3td F& ohd ASAE Apold
Fote] oAES Add 1 HEHRE 7S

= ai 1
N, f i da (4)

g7, g R AR ZYHeloly gv 1 T
&9 4o zPAolol N W ApolE
ol

Secant
point poiynominal
12

Oepbo

3
s
7

z

Pt oc .
gz— s o ) SZ
g O a a g § § o

A L A A
03 ' o4 os os o7 oB
Measuring Intervel {mm)

o1 02

a
Fig. 7 Averfe percent error in calculating N

from da/dN versus measuring intervals
(4P constant test)
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Fig. 8 Average percent error in calculating N
from da/dN versus measuring intervals
(4K constant test)
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