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A Study on the Effect and Formation of Shear Lip for Al 2024-T3 Materials
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ABSTRACT

This paper aims to examine the effect of shear lip formation from cross-sections on fatigue crack
propagation rate in order to study the fatigue fracture behavior of the high strength aluminum material (Al
2024-T3).

The following tests were achieved from this research.

1. As a result of depressing shear lip artificially by adding a side groove to a specimen, it is shown that
the propagation rate of fatigue crack is faster than that of general specimen.

2. Through the two-step load test, the phenomenon that the shear lip decreases in the part of changed
load gets observed. Consequently it is shown that the crack propagation rate gets faster.
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Fig. 1 Process diagram for Ai2024-T3 treatment

Chemical Composition Melting Specific Moisture Temperature
component ratio(mol % ) point(C ) gravity content( %) P
NaNo3-KNO; 45.8 . 54.2 218 1.9(200C) 0.2 250-550

Table 2 Chemical Compositions of Al2024-T3. (Wt%)

Table 3 Mechanical Properties of A12024-T3

COMP.ITEM Chemical composition TEST ITEM Tension Test Hardness
TEST PICE Si [Fe [CufMnjMg|{CriZn]| Ti Yield | Tensile Elongation Test
t=4.2mm ]0.28)0.21j4.1]0.55] 1.2 0.016] — 10.03 TEST PIEC Strength | Strength
t=84mm [0.06/0.14]3.8]0.45{ 1.2 }0.005] — 0. 027 kgf/mm? [ ket/mm? | % HR

0.5010.5013.810.30} 1.2 [1.10 |0.250. 15
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ig. 3 Shape and dimensions of specimen with side
groove
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Table 4 Load conditions of fatigue test

R(Stress ratio)  [Pmax(kg)| Pmin(kg) | Remark
0.1 120 12
0.2 130 26
0.3 160 48
0.4 240 96
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Fig. 6 Relationship between crack growth rate and
stress intensity factor range(R = 0.1)
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Photo. 1 Shapes of shear lip in general specimen and
side groove specimen.
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Fig. 7 Relationship between crack growth rate and
stress intensity factor range{R = 0. 35)
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