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A Study on the Reliability Evaluation of Shot Peened Aluminium Alloy
Using Accelerated Life Test
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Abstract

In this paper, the concept of accelerated life test, which is a popular research field nowadays, is applied to
the shot peened material. To predict the efficient and exact room temperature fatigue characteristics from the
high temperature fatigue data, the adequate accelerated model is investigated. Ono type rotary bending fatigue
tester and high temperature chamber were used for the experiment. Room temperature fatigue lives were
predicted by applying accelerated models and doing reliability evaluation. Room temperature fatigue tests
were accomplished to check the effectiveness of predicted data and the adequate accelerated life test models
were presented by considering errors. Experimental result using Arrhenius model, fatigue limit obtain almost
5.45% of error, inverse power law has about 1.36% of error, so we found that inverse power law is applied

well to temperature-life relative of shot peened material.
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Table 1 Chemical composition of Al 7075-T6

(Wt%)

Ti +

Mn Si Fe Cu | Mg Ti 7r

Cr Zn

0.14 1015 (029 [1.60 | 24 0.03 [0.25 |0.19 | 5.7

Table 2 Mechanical properties of Al 7075-T6

Ultimate Strength | Yield Strength | Elongation
Element (MPa) (MPa) %)
Values 635 578 9
specimen masking tape
R57.25
@
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Fig. 3 Rotary bending fatigue test specimen

Table 3 Shot peening process conditions

Contents Shot peening
Shot ball diameter 0.8 mm
Shot velocity 40 m/s
Time 6 min

Coverage above 100%

(AiArrl;zr? 2gs}tlrtip) 0.269 mmA
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Fig. 4 Rotary bending fatigue testing machine
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423K 155.14 153.73 -0.90 423K 155.14 155.63 +0.32
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Table 6 Saving time by accelerated life test

Stress N373K+N423K+N473K NRT Saving time
(MPa) (cycles) (cycles) (%)
350 351,490 213,900 -
300 721,480 1,154,020 375
250 3,168,830 1E7 68.3
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