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Effect of mach peening treatment
on fatigue crack growth retardation in structural steel alloy
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Abstract

Mach peening treatment is one of the various kinds of techniques to improve the

fatigue properties. The mach peening process gives high-level work hardening and

compressive residual stress near the surface layer, improving the fatigue strength. In

addition, this treatment reduces slip bands that initiate the fatigue cracks near the

surface. During impingement, a plastic indentation surrounded by a plastic zone is

formed. Mach peening treatment characteristic

is less energy consumption and is an

environmental friendly processing methods that is not accompanied by pollution. It is

machining process that can prevent fatigue

fracture beforehand in structure using

already as well as process of production. The test results showed that fatigue crack

propagation delay appeared by drilling type 43%, mach peening type 110%.
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Keywords : Fatigue crack growth retardation, Fatigue life, Compression residual
stress, Shot peening, Mach peening
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Fig. 1 Schematic of compressive residual stress
created by a single shot peen dimple.
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Fig. 2 Material surface (a) Unpeened surface (b)
peened surface.
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(b) actual nozzle
Fig. 4 Special nozzle for mach peening.
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Table 1 Chemical compositions (wt%)

C Si Ni | Cr { Mo | Mn| S Fe

044|024 174 { 080} 0.17 | 0.71 |0.018] bal.

Table 2 Mechanical properties of SNCM

5388 735 15 270

Oy : Yield strength(MPa)
0 7¢" Tensile strength(MPa)

6 Elongation(%)

HV : Micro vickers hardness
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(b) drilling.
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(d) schematic of specimen. {(t=5mm)

Fig. 5 Specimen configuration for fatigue test(mm).
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Table 3 Conditions of mach peening.

Content Condition

Shot ball diameter (mn) 0.2mm
Shot ball velocity (") 400™s

Air pressure {(atm) 70atm
Exposure Time (s) 180sec
Stand-off distance (mm) 10mm
Project angle 90°
Nozzle diameter (mm) 4o

=#F), A6H AZ,
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Table 4 Measuring condition of residual stress.

X-Ray diffraction Condition
Target Cr-v
X-Ray source Voltage 30kv
Current 10mA
o} 0°, 15°, 30°, 45°
20 140°~170°
Diffraction Sé‘x:l:“’“

Fig. 6 Fatigue testing machine.
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Fig. 7 Comparison of fatigue life by normal, drilling
and mach peening treatment.
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Fig. 8 Diagram showing typical fatigue fracture
surface appearance for mach peening condition.
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Fig. 9 Compressive Residual Stress
Distribution of Specimen Surface.
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