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HVOF Spray Coating of Co-alloy(T800) for the Improvement of durability of
High Speed Spindle
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i Abstract }

Micron size Co-alloy(T800) powder was coated on Inconel 718 by HVOF thermal spraying for the studies of the
improvement of durability of high speed spindle by using Taguchi program for the parameters of spray distance, flow
rates of hydrogen and oxygen and powder feed rate. The optimal coating process was determined by the studies of
coating properties such as micro-structure, porosity, surface roughness and micro hardness. Friction and wear behaviors
of coatings were investigated by sliding wear test at room temperature and IOOOOF(538°C). At both room temperature
and 538°C the sliding wear debris and friction coefficients of the coating were drastically reduced compared with
the surface of non-coated parent material. This shows that Co-alloy powder coating is highly recommendable for the
durability improvement surface coating of high speed air-bearing spindle. At high temperature wear traces and friction
coefficients of both coating and non-coating were drastically reduced compared with those of room temperature since
the brittle oxides were formed easily on the surface, and the brittle oxide phases were attrited by the reciprocating
sliding wear according to the complicated mixed wear mechanisms These oxide particles, partially melts and the melts
play role as lubricant and reduce the wear and friction coefficient. This also shows that Co-alloy powder coating
is highly recommendable for the durability improvement surface coating on the surface vulnerable to frictional heat
such as high speed spindles.
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Table 1 Chemical compositinon of T800(wt.%)

Co|Mo| Cr| C S O |Fe|Ni| P | Si

bal. {28370{17.550{0.019{0.003(0.021{0.680{0.6500.009|3.100

Table 2 Process parameters of HVOF Co-alloy T800

coatings

Oxygen |Hydrogen| Ratio | Distance |Feed Rate

(FMR) | (FMR) | (OyHy) | (inch) | (g/min)
1 34 60 0.57 5 20
2 34 65 0.52 5 20
3 34 70 0.42 5 30
4 34 75 0.44 5 30
S 38 60 0.63 5 20
6 38 65 0.58 5 20
7 38 70 0.54 5 30
8 38 75 0.51 5 30
9 42 60 0.70 5 30
10 42 65 0.66 5 30
11 42 70 0.60 5 20
12 42 75 0.56 5 20
13 46 60 0.77 5 30
14 46 65 0.71 5 30
15 46 70 0.66 5 20
16 46 75 0.61 5 20

* IFMR = 12 scth
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Fig. 2 SEM micrographs showing microstructure of
coating of Co-alloy T800 ; (a) surfaces and (b)
cross section
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Fig. 3 XRD results showing the phase composition of
Co-alloy coating
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Fig. 4 Variation of roughness with spraying parameters
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Fig. 5 Variation of hardness with spraying parameters
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Fig. 7 Hardness of coating(Hv) and wear traces; (a)
738, (b) 610, (c) 480 at room temperature, (d)
738, (e) 610, (f) 480 at high temperature of 53
8T

Fig. 8 Wear traces of counter sliding SUS304 ball
sliding with : (a) non-coated at room temperature,
(b) non-coated at 538°C, (¢) coated at room
temperature and (d) coated at 538°C
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