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Investigation on Correlating Mechanics Parameters

of Short Fatigue Crack Growth
by
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Abstract: Short fatigue crack growth tests under a large variety of stress amplitude values with
0.15 %C steel and Ti-6A1-4V alloy were carried out to study the validity of the previously proposed
correlating mechanics parameters of the short crack growth. The cyclic J integral range which
correlated the growth of both short and long cracks under both small and large scale yielding
conditions was the best parameter. The parameter o} -2b ( 04; stress amplitude, n=8, 2b; surface
crack length) correlated the growth of short cracks under large scale yielding. Effective range of
the stress intensity correlatei the growth of shorter cracks under larger stress amplitude values
than the stress intensity range. Stress intensity range for the effective crack length correlated the
growth of both short and long cracks independent of the yielding conditons, when the crack growth
rate was small.

Key words: Fatigue, Surface crack, Short crack, Crack growth, Fracture mechanics, Crack clo-

sure, J-integral

1 % B

HOWESESROGBEEMIERIZEMPTCRERINE
PEDLEYD, SREEATINHOEMTHLE, ThiX
BE2NENRSA—Y RELPRTEILHEETHD,
gALBAMFbhTE W - s el g
RTWARENENAT A=Y L LTREERERIBHE
NZA—YTHB AK Od B0k AK,,, 018, pomp
W HERIA—HTCH D J RoRE AJ NEE x5
5. $LMDSROGIIEH» SRD ShEERKS
A—F & UTH o7-2b (04; stress amplitude, n=8, 2b;
sHEX)M p, EROSHEIIRENRERES
EMATKRD2 AK P giFsha. ThsDhEN
FSA—FRECHLCBShEERREZF BV TRE S
hTBY, A-ERF—VEHLDNENI A LH
BT, ThooEMmEZERMGEEL &b I LBREL
&G DRN,

T, 0.I5%CHEE RS LM EEL L, HES
MELUTORABEIOOH 5 Ti-6AI4V 5SS I E
Lty —8BRWT, BEHERGETRREBN o B Ky
—EPLRELIRVERD SHEREA -V —OBBER

* TR LSS EMR TR
** JLRBK RS TR

OHEEDEIHMN2ERIIONT, oy BELEDNE
WIEH DS FRMOEHR 0, LV HREVEHETA
Y AEEERISHEGE T CHRIEEREZITV, L&D
ERIA-—YOEMMEEAGRAL LI E LD TR
T5.
2 AR PNk

BEARAMIX 0.15%C H|EE &2 5 LM (S15C, BRIB N
258MPa , BIRMWE 436 M Pa ) & Ti-6Al-4V & &
MERELM (HAMBZ22RSBMZEHEERED
BMatEags, 0.2%M 77 872M Pa , 5I5REE 951M Pa
Yy bz, KBRAERE Fig. 1IKRT, MR ERA
(FHRIPEEH RAMN 10 pm~3mm , Ti GEK
10 pm~2mm) CIREAR () 2, MNEEAH (SRR H
EFH KRB 150 um~8mm , TIAEN 1.5~8mm)
WIXFER (b) AWE. KRMOMEEHARABNA I
WMMIEAETHEZREL (600°C 1 KH) 21T\, &REI
KiEEW 25um BERMEL, TIASOMASRARKRA
Mo T, REZH 100pm BERTABL, ThZh
Gl Lk, REFAO D SHRARKRA XM THE
#1200 F T XY —HECHER, BERSREL (600
C 1) BTV, 5K #2000 T A Y —#ETH
LiF, BRICSHEEERL LT RV IR (40.05mm ,

FHTERFEMFRMARE F 4435 FRIFIA



2 WE A MER A

o . A
INLARGED VIEW
! OF REGION Z
/‘iL\ -.——‘—‘l=,° mm_
Material| D|R| d 3
° El 10 5 Q-& '0- E d? ¥ T ZJ free T L] L] E
e F o 3
Ti alloy] 8]4]0.16 - A 9§ 095 7.30 -
] SRR -
ST S R E: '
S . - .
“ 10"’;5 165 0.30 - 4.12 o2 =
L o FE o165 0.0 - 383 ° 8 3
SRR iR S . ]
sgo He € L0 029-23% b :' ]
1 . 0 212 0.092- 0.97 a0 |
® 212 0.014- 1.65 o &§
(a) Sygslo s 0l - 14, B o8
N E L4 o °MW E
0 = P » o
© - oo ‘9:?- 3
Drill holl N ogy w 1
— T L B o, © ‘ -
© @ B g ° of ‘. E
¥} L___ —— ™| o *’
- R-4 ' )
- E 7 e, [ E
C ° ]
3'2 ,]L - o < -
s/ 150 - ° .
— 7| 1 o daaaal o 1 i
a__</———7 105 M 50
 ~— oK MPew
(b‘) Figure 2: Crack growth rates as a function of AK in

Figure 1: Configuration of specimens.

(a)Specimens for microscopic surface crack propagation
tests. '

(b)Specimens for small surface crack propagation tests.
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Figure 3: Crack growth rates as a function of AK in
Ti-6Al-4V alloy.
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Figure 4: Fatigue daigram for 0.15%C steel.
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Figure 5: Fatigue daigram for Ti-6Al-4V alloy.
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crack length 2b and stress amplitude o, in 0.15%C steel.
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Figure 7: Crack growth rates as a function of AKesy
in 0.15%C steel.
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0.15%C steel.
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Figure 9: Crack growth rates as a function of ¢5-2b in
0.15%C steel.
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