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Ground surface structures and contact fatigue behavior of 52100 steel
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Fig.2 Burned surface temperature vs residual stress, fatigue and tress corrosion behavior of 4340 steel
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Effect of laser-impact on fretting wear
behavior of 7075 — T6 Al alloy
RE KL 1 /MPa /I B /K
Kt 96.5 501 000
96.5 408 000
116 236 000
ot 96.5 32090 000
—>106 16 300 000
—>116 259 800 48 649 800
96.5 15 076 000
—>116 384 000 15 460 000

(a) Surface multi-initiations
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(b) Subsurface single initiation
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Fig.5 Fracture surface of 300 M steel plated Cr
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Investigation and Development Status of the Application
Technology to Improve Fatigue Behavior of High Strength Alloys
Zhao Zhenye
(Beijing Institute of Aeronautical Materials , Beijing 100095, China )
[ Abstract] Investigation and development status of the surface integrity application technology to improve

fatigue behavior of high strength aluminium alloy, titanium alloy and ultra-high strength steels is reviewed.
Fatigue behavior of the high strength alloys mentioned above is sensitive to surface stress concentration, as that
in the case of a reduction in the surface integrity, their fatigue stress and stress corrosion property are reduced
heavily by surface residual tensile stress and damage caused by abusive final mechanical processes such as grind,
particularly the machining heat which occurs during machining practice. Some advanced mechanical treatments
in surface integrity make an outstanding improvement on fatigue behavior of the high strength alloys. For
example an increase of about 89% , in the tensile-tensile fatigue life for laser-shocked 7475-T761 specimens and
an improvement in da/dN of about 1500 times for laser-shocked 7070-T76 specimens were obtained. Ultrasonic
shot peening resulted in low-cycle fatigue strength increase of about 50 % for HP-310 grade ﬁltra-high strength
steel and about 15% for Ti7Al4Mo in high-cycle. An advanced surface duplex hardening treatment caused also a
30 to 35-fold increase in contact fatigue life for vasco X-2 grade gear steel.

[Key words] high strength alloys; surface integrity; laser-shocking; surface duplex hardening
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