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Table 1 ~ Spray parameters of HVOF
Powder  Carrier gas  Oxygen Combustion Spray Gun traverse Specimen
Combustion Temperature of
feed pressure/  pressure/ gas pressure/ distance/ speed/. rotation/
gas substrate/C
Rate/(kg/h)  MPa MPa MPa mm (m (r/min)
4 1.4 1.5 Propane 1.4 300 3000 <150
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Fig.4  Surface roughness of different surface treatments
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Effects of Surface Integrity of Shot Peening, Grit Blasting and HVOF
Sprayed WC-17Co Coating on Fatigue Properties of TC18 Titanium Alloy

DU Dong-xing', LIU Dao-xin', MENG Bao-li’, ZHANG Xiao-hua'

(1. College of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China; 2. Xi%n Aifgraft International Corporation,

Xi’an 710089, China)

Abstract: In order to investigate the effect of surface integrity of shot peening( SP), grigblasting( GB) and HVOF sprayed WC-17Co
coating on the fatigue behavior of Ti5AISMo5V1CrlFe(TC18)alloy, the surfag€Wmnteghiy of the surface treatment was evaluated by u-
sing X-ray diffraction (XRD), surface roughness meter, microscopic hardness fflestér, scanning electron microscopy (SEM) and X-ray
stress test instrument. The fatigue property of TC18 alloy influenced hsgabovessurface treatment was studied by using rotating bending
fatigue test machine. The result indicates that the surface integrityfafter SPtreatment is better than that after GB process. Therefore,
the fatigue life of TC18 titanium alloy increases dramatically bys&P , "hut there is no significant change of fatigue life by GB treated TC18
alloy. The fatigue life of HVOF WC-17Co coated TC18%alloy #ith)'SP pretreatment is increased six times larger than that of the alloy
substrate. This is attributed to the retained large residmal compressive stress in the SP layer. The crack initiation and earlier propaga-
tion are delayed by the residual compressive stress. ¥however, the fatigue life of HVOF WC-17Co coated TC18 alloy with GB pretreat-
ment is obviously decreased. This is due to the low toughness, large surface roughness, and pore defects of WC-17Co coating. The re-
laxation of residual compressive stress infly®iced Wy the HVOF high temperature process and the notch effect in GB layer are also the

reasons.

Key words: TC18 titanium alfoy; suffacg integrity; HVOF'; fatigue property





