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Review on the Pretreatment of Substrate for Thermal Spray Process
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Abstract: Pretreatment on substrate was extremely important as a result of the bond strength of mechanical
occlusion between coating and substrate. The technical characteristics of currently and widely used grit blas-
ting were reviewed, and the two main drawbacks including grit embedment and damage to substrate for the
grit blasting process were pointed out. The effects of grit blasting on high temperature single crystal substrate
and ultra high strength steel were discussed. Free grit blasting treatment was recommended for the deposition
of HVOF WC coating on relatively soft substrate. Meanwhile, the current research focus on other pretreat-
ment processes on substrate, including high pressure water jet, mechanical roughening and laser treatment
was introduced. The principle of the process, process characteristics and their applications in the pretreatment
of thermal spray process were emphasized in the introductions to these processes.
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Fig. 1 Cross— sectional morphology of the AM3 substrate/

coating interface at 0. 3 MPa grit blasting
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Table 1 Bond strength between WC coating and different substrates in polished and blasted treatment (MPa)t'*

300M ultra-high

AZ31 7075 aluminum Brass Q235
strength steel
Polished Blasted Polished Blasted Polished Blasted Polished Blasted Polished — Blasted
35.0 36.0 46.0 57.0 61.0 64.0 52.0 72.0 42.0 78.0
Bonding strength 32.0 31.0 57.0 48.0 65.0 66.0 40.0 80.0 39.0 75.0
33.0 32.0 59.0 56.0 60.0 61.0 46.0 74.0 46.0 77.0
Average value 33.3 33.0 54.0 52.0 62.0 64.0 46. 3 75.3 42.3 76.6
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