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Experimental investigation of surface finishing in cracked aluminum
plates reinforced by composite patch under fatigue loading
Mahdi Najafpour Mollabashi, Majid Safarabadi*, Mojtaba Haghighi Yazdi

School of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran
*P.0.B. 14155-6619, Tehran, Iran, msafarabadi@ut.ac.ir

Keywords Abstract

Composite patch, To prevent fatigue damages in cracked equipment and structures, the repair is known as a proper method.
Fatigue crack propagation, One of the best practices for repairing cracked plates is using polymer composites with adhesive bonding
Roughness, joints. In this paper, the effects of surface finishing on fatigue life of repaired plates with the composite

Cohesive joint,

) ! patch were investigated. The single edge cracked plate was made of aluminum 1050 and the repair was
Stress intensity factor

applied for one side of the plate. The woven fiberglass was used as a patch and it was jointed to the
cracked plate by Araldite adhesive. In this case, the roughened surface by sandpaper No.40 increased the
plate properties by 55%. Also, the experimental results revealed that making low roughness on the
cracked plate using sandpaper No0.600 increases the life cycles by 7%. However, a higher value of
roughness reduced the life cycles of repaired plates compared to the base case (plates without roughness)
up to 25%
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Table 2 Results of roughness test
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Fig. 2 Fixing test pieces in the fatigue machine
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Fig. 1 Manual layering (top right), Suction system (top left) and
cracked piece with composite patch (down)
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Table 7 Experimental results of lifetime of unrepaired samples in the
fatigue test
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Table 8 Experimental results of lifetime of repaired samples in the
fatigue test
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Fig. 13 Experimental results of effects of adhesive properties on
lifetime of repaired samples
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Fig. 12 Fracture steps in the fatigue test-the beginning of the test (top
right), the actual cracks (top left), the growth of the cracks and the end
of piece thinning (middle right), the final failure and separation (middle
left) and fatigue fracture breakdown section in the simple sample
(down)
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Fig. 14 Experimental results of fracture in repaired samples- sample
without roughness (top right), sample with sanding number 600 (top
left), sample with sanding number 400 (middle right), sample with
sanding number 100 (middle left) and sample with sanding number 40
(down)
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