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The Local Fatigue Strain Distribution Near a Crack Tip by Using
. Fine Dot Grid Strain Measurement Method
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Abstract

We have carried out a preliminary study to search for the new fracture mechanics parameter
which can effectively estimate the fatigue life. In this study, the distribution of local fatigue
strains near a fatigue crack tip was detailedly revealed using by fine dot grid strain measurement
method. From these results, a single parameter (4A4), which characterize local fatigue strain field,
was nearly proposed by the authors.
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Table 1 Chemical composion of material(Wt %)
Material Si Fe Cu Mn Mg Zn Ti
Al 2024-Té6 0.07 0.14 4.06 6.67 1.27 0.01 0.06
Material C Si Mn P S Cu Ni Cr
SNC 631 0.29 0.22 0.51 0.02 0.02 0.06 0.59 { 0.70
Table 2 Heat treatment conditions of SNC 631
alloy steel
Heat treatment condition
No.
Quenching Tempering
SNC631-A 1050°, 1hr, 0.Q 600°C, lhr, O.C
SNC631-B 1050°, 1hr, 0.Q 200°C, lhr, AC
Table 3 Mechanical properties of materials
Material Yield strength Tensile strength Young’s modulus Elongation
ate (MPa) (MPa) (MPa) (%)
A12024-T6 460.1 500.2 73,300 13.5
SNC631-A 824.0 915.2 198,000 19.4
SNC631-B 1400.2 1723.5 201,000 12.6
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Fig. 1 Specimen geometry and Its dimension(mm)
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Fig. 2 Photograph of fine dot grid

S 2AYL WEHEGEAEAIN Bhk 0.1, A%

< 0.05Hz= sfod 442, dh7jFellA Ad3Ae,

Fig. 32 A¥AAY FA=clct, REH&RES
&REme BArERC] 4¥d fvhARETY
532 #de X-Y-ZF9 ol 7ted 274
of AFxZF7telebst &2 NHBBHHRS HET *
A& ol&3tich A EHBPEE FHT
Moz WRHKS Sdtd J2A4EE AAse
glo] AdAA2RE FaAA 2 ALl Ewniet 14}
o|ZF AwdF o ol BEMEE 5002
3smm G Eel AA7H ez EFERc ol
ol @Y BEMIMETS VIZFHELES o
sty @Bk RATHEIA L RS ES
it AFH AL oo, ol KEER
& HHde MOEHBEFEE S49L o835
ek

no o

(s 1@

2 | ol

1. Electro-hydraulic fatigue tester(Instron 1331, 10tonf)
2. Optical microscope 6. Ultrasonic tester
3. Light source 7. Camera

4. Camera S. Specimen

5. X-Y-Z Stage

Fig. 3 Schematic equipment of experimental system
(optical system)
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Fig. 4 Schmatic diagram of image processing system
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