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Aluminum-Silicon Carbide 
Coatings by Plasma Spraying 
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An aluminum base composite (AI-SiC) powder has been developed for producing plasma sprayed coat- 
ings on AI and other metallic substrates. The composite powders were prepared by mechanical alloying 
of  6061 Al alloy with SiC particles. The concentration of SiC was varied between 20 and 75 vol %, and the 
size of  the reinforcement was varied from 8 to 37 l~m in the AI-50 vol% SiC composites. The 44 to 140 ~tm 
composite powders were sprayed using an axial feed plasma torch. Adhesion strength of the coatings to 
their substrates were found to decrease with increasing SiC content and with decreasing SiC particle 
sizes. The increase in the SiC content and decrease in particle size improved the erosive wear resistance 
of  the coatings. The abrasive wear resistance was found to improve with the increase in SiC particle size 
and with the SiC content in the composite coatings. 
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1. Introduction 

The issues of global warming and carbon dioxide emission 
levels are forcing automobile manufacturers to reduce the con- 
sumption of fossil fuels and increase energy efficiency. Reduc- 
tion in the weight of the automobiles is one of the better 
alternatives. The cylinder block is one of the main components 
of the engine blocks that dominates its overall weight. Thus, re- 
duction in the weight of the cylinder block by replacing the cast 
iron ( p = 7.5 g/cm 3) with AI ( p = 2.7 g/cm 3) offers a reduction 
in the overall weight. Hence, a substantial amount of research is 
directed toward manufacturing the cylinder blocks with AI and 
its alloys (Ref 1,2). 

The use of A1 as a cylinder block is limited by the poor 
abrasion and wear resistance of AI; this is critical for the cyl- 
inder bores. Research efforts are being directed to produce AI 
cylinder blocks with cast (gray) iron liners (Ref 1). To im- 
prove the compatibility and remove the inherent differences 
between the cast iron liners and the AI cylinder blocks, Al 
base metal matrix composites (MMC) which have abrasion 
and wear resistance properties equal to or better than cast iron 
are an attractive solution. 

The specialized technology required in the casting of a cylin- 
der block does not permit the manufacture of a monolithic MMC 
structure, and hence, coatings or MMC liners in the cylinder 
bores of AI engines are preferred. At present, these wear resis- 
tant surfaces are formed mainly by casting or preform routes 
(Ref 1, 2). The high cost of the casting technologies, such as 
squeeze casting and die casting, and the subsequent machining 
of the liners limit the process to high priced cars (Ref 2). 
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The choice of the coating material for a monolithic A1 com- 
ponent depends on weight savings, heat transfer, compatibility, 
and performance factors (Ref 3, 4). Thus, although different 
metal matrix composites show better wear resistance than cast 
iron, AI-SiC composite coatings are gaining popularity for these 
types of applications. The composites, having a density range of 

3 2.7 to 3.2 g/cm depending on the SiC content, show heat trans- 
fer, ductility, and other properties similar to the A1 substrate. 

One important factor in obtaining a good plasma sprayed 
coating is the quality of the powder which is being used for 
spraying (Ref 5). The uniformity of SiC in the matrix of the AI- 
SiC powder determines the spatial distribution of the reinforce- 
ment in the coatings. The shape and size of the particles 
determines the ability of the powder to flow. Compared to the 
commonly used processes for producing plasma sprayable com- 
posite powders--mechanical blending, fusing and crushing, ag- 
glomeration, and sintering--mechanical alloying (MA) has a 
few distinct advantages in producing AI-SiC composite pow- 
ders (Ref 5-7). Mechanical alloying is a high energy, dry milling 
technique which can produce composite metal powders with a 
uniform distribution of the reinforcing second phase particles 
(Ref 8-11). Since the entire process takes place in the solid state, 
it can produce alloys that are otherwise impossible to produce by 
the conventional melting and casting or sintering techniques 
(Ref 12). Thus, one of the most economical processes to obtain 
uniformly distributed reinforcements, greater than 30 vol%, is 
through MA. The reinforcements can be of particulate type or 
whiskers, and fibers and their sizes may vary from 5 to 100 ~tm 
(Ref 8, 9, 12-14). 

There are relatively few literature reports on thermal spray- 
ing of aluminum-base composites. Ilyuschenko et al. (Ref 15) 
reported deposition of AI base MMC, where the reinforcing 
phase was SiC or TiC particles. The reinforcement varied from 
50 to 75 vol%. Khor et al. (Ref 16) studied plasma sprayed A1-Li 
(2.54 wt%) base MMC. The reinforcement particles were elec- 
tronic grade (submicron) sized SiC particles. The clustering 
of the SiC particles was avoided by extensive processing of 
the powders including fluidized bed mixing, spray drying, 
and milling. 
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The present work involved the synthesis of the MMC pow- 
ders with AI as the matrix and different size SiC reinforcements. 
The coatings produced from the composite powders were stud- 
ied for their microstructural uniformity, density, adhesion, hard- 
ness, abrasion, erosion resistance, and other physical and 
chemical properties. An attempt was made to optimize the wear, 
adhesion, and hardness of the coating, based on the SiC content 
and particle size. 

2. Experimental Procedures 

2.1 Powder Preparation 

Spray dried and atomized aluminum alloy 6061 powder 
(Valimet Inc., Stockton, CA) of average particle size 45 lam was 
mechanically alloyed with SiC particles (Norton Company, 
Saint Gobain, Boston, MA) of mean size 8 p.m (93% of the par- 
ticles from 6 to 10 ~m), mean size 15 txm (94% of  the particles 
from 12 to 18 ~m), mean size 22 lam (94% of  the particles from 
19 to 25 I.tm), and mean size 37 !-tm (94% of  the particles from 34 
to 40 I.tm). The blended powders were mechanically alloyed in 
alumina vials under atmospheric conditions, using a SPEX 
Mixer 8000 (Sytech Corporation,: Houston, TX) mill. Stainless 
steel ASI 52100 bearing balls from 12 to 16 mm in diameter 
were used as grinding media. The weight ratio of the powder to 
balls was kept at 5:1, and duration of milling was varied from 
1800 to 2400 s depending on the composition of the powder 
mixture. In the first stage, the powder contained 20, 30, 50, and 
75 vol% of 8 p.m SiC, the balance being A16061 alloy. The com- 
positions of the MMC are coded using volume percentage and 
particle size of SiC; for example, AI-75SIC8 denotes a compos- 
ite with 75 vol% SiC of 8 l-tm size as the reinforcement. Me- 
chanical alloying was conducted from 1 to 4 wt% additions of 
stearic acid (C18I-I3602) which acted as a process control agent 
(PCA). The PCA acted as a surfactant and altered the powder 
characteristics. In the second stage of the investigation, the pow- 
der composition was maintained at 50 vol% SiC, and the SiC 
particle size was varied using the 8, 15, 22, and 37 ~tm SiC pow- 
ders. The mechanically alloyed powders were sieved and classi- 
fied. Composite powder sizes ranging from 44 to 149 lam were 
used for plasma spraying. 

2.2 Plasma Spraying Process 

Spraying was done in air using an Axial  III (Northwest Met- 
tech Corp., Richmond, BC, Canada) plasma torch which oper- 
ated with an argon plasma gas. All  powders were sprayed under 
the same conditions except for A1-75SIC8, as shown in Table 1. 
Coating thickness varied from 120 to 220 txm. Some thick coat- 
ings (--6 mm) were also produced for the purpose of density 
measurements. Coatings were sprayed on flat, plain carbon steel 
coupons, 2.5 cm in diameter and either 1.25 or 2.5 cm long ends 
of mild steel rods (specimens for ASTM C 633-79 tensile adhe- 
sion tests), and 150 to 180 ~m thick AI, Ni, plain carbon and 
stainless steel foils (specimens for peel adhesion test). 

2 .3  Coating Characterization 

ASTM C 633 tensile test of adhesion suggests using 1.25 cm 
long mild-steel rods. Thus, although the longer specimens do 
not exactly conform to the ASTM standards, they were preferred 
to avoid the effects of  nonuniform stress distribution (Ref 17). 
The test samples were assembled using a 3M structural epoxy 
(EC 1386) as an adhesive that has a tensile strength of  120 MPa. 
A standard Instron machine (Instron Corporation, Canton, MA, 
model TTC) was used for conducting the tests. Adhesion was 
also assessed from the peel adhesion test (PAT) which is a modified 
version of the ASTM D 3167 peel test (Ref 17-21). The PAT sam- 
ples were made by spraying on the thin AI, Ni, stainless steel, and 
plain carbon steel foils mounted on copper blocks (Ref 17-21). 

The oxygen pickup during spraying was assessed from the 
height of the aluminum oxide peak, obtained on the surface of 
the coating from x-ray diffractometry (XRD). The extent of oxi- 
dation was also confirmed from the energy dispersive spectros- 
copy (EDS) analyses of  the coatings. Coating density was 
measured by helium pycnometry after removing the thick coat- 
ings (--6 mm 2) from their substrates. 

The abrasive wear test involved samples with - I  cm 2 of the 
coating, mounted in a hard epoxy resin, Epofix (Struers, Copen- 
hagen, Denmark), abraded under a constant load with 400 grit 
SiC papers in a Buehler autopolisher Model Ecomet III (Bue- 
hler, Ltd., Illinois) in a similar fashion to metallographic polish- 
ing. The test is similar to the Abrapol-2 wear test developed by 
Struers where the abrasive medium is a ceramic slurry (Ref 22). 
The uniformity of  abrasion was maintained by replacing the SiC 
papers every 180 s. To further maintain the uniformity of  wear of 
the SiC papers, independent of the MMC composition, hard 
wear resistant chromium oxide coatings were abraded simulta- 
neously along with the composite coatings. Chromium oxide 
has a wear resistance superior to any of  the MMC tested, and this 
ensured that the rate of wear of the SiC papers was uniform and 
regular. The material loss due to wear was monitored by measur- 
ing the changes in the thickness and weight loss of  the speci- 
mens. 

The erosion wear resistance was assessed by jet  nozzle type 
erosion equipment, a modification of the ASTM G 76-83 test. 
The ASTM standard suggests that the test be conducted with a 
grit flow of 0.033 g/s and conducted for 600 s. The erosion ex- 
periments were conducted using a commercial grit blaster, 
Model 3040S (Empire Abrasive Equipment Corporation, PA) 
with a constant particle velocity of 70 m/s and grit flow rate of  
0.92 g/s. The samples were obtained from coupons having coat- 
ings of 1 cm 2 surface area. The loss of material due to erosion 

Table 1 Summary of the plasma spraying conditions 

AI-20SiC8 
Plasma spraying AI-30SiC8 
parameters AI-50SiC8 AI-75SIC8 

Total gas flow, Idmin 220 220 
Plasma gas Argon Argon 
Hydrogen content, total gas % 7.5 12.5 
Current, A 180 210 
Power, kW 66 79 
Powder feed rate, g/s 0.5 0.35 
Powder carrier gas Argon Argon 
Standoff distance, mm 100 80 
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was calculated from the weight loss of  the specimens. Bulk, cast, 
and extruded samples of AI-20 vol% AI203 (having AI203 par- 
ticles of =35 ~tm diameter, in Al 6061 alloy) (Alcan, Montreal, 
Canada) were used as a reference material for the wear behavior 
of the coatings developed. 

3. Results and Discussion 

3.1 Powder Preparation 

One of  the main problems in manufacturing AI-SiC compos- 
ite powders is agglomeration of the SiC particles in the AI ma- 
trix. Mechanical alloying offers one of the better processing 
routes by which these powders can be produced with minimum 
segregation. By the use of 3 wt% PCA, the A1 particles were 
fractured and reduced from their initial size of  45 ~m to <8 ktm. 
After the initial fracture, the particles agglomerated or cold 
welded and entrapped the SiC particles. The absorption of the 
PCA within the agglomerated A1 particles allowed an increase 
in their size with increase in time of milling. The final sprayable 
composite powders had equiaxial particles ranging from 45 to 
200 ktm, Fig. l(a). In comparison, the powder milled without 
PCA for 1800 s, Fig. 1 (b), exhibited a lamellar structure with 
SiC primarily present on the surface of the MMC particles. De- 
tails on the powder production technique and powder morpholo- 
gies have been presented elsewhere (Ref 24, 25). 

Cross-sectional analysis of the powder particles, milled with 
PCA (Fig. 1 a), indicated a uniform distribution of  SiC in the alu- 
minum alloy matrix. Comparison of Fig. l(a) and (b) indicates 
that for the same duration of  milling the distribution of  SiC was 
more homogeneous with PCA. The fracture of AI in the initial 
stage of milling with PCA allowed a more homogeneous distri- 
bution of SiC within the AI matrix. The absence of  PCA limited 
the fracture of the A1 particles, and the SiC reinforcements were 
concentrated near the surface of  the MMC powder. 

3,2 Coating Characteristics 
The coatings show a dense and clean microstructure with lit- 

tle smearing and some isolated pores, Fig. 2(a) and (b). The iso- 
lated pores (darkened areas in the microstructure) may have 
been a result of  SiC pullouts during polishing. No unmelted par- 
ticles of AI 6061 alloy were encountered in the microstructure. 
Some oxide contamination was observed in the coatings and 
was confirmed by the XRD results of  the same which showed 
traces of AI20 3 formation (Fig. 3). The XRD analyses did not in- 
dicate any possible reactions between AI and SiC particles, in 
particular the formation of AI4C 3. The observed densities ap- 
proach 98% of the theoretical values indicating very little poros- 
ity within the coatings. 

The SiC in the coatings has a distribution, composition, and 
morphology similar to that in the powders sprayed. The pres- 
ence of  SiC was confirmed by x-ray analyses of the coatings 

(a) (b) 

Fig. l (a) Cross section of an AI-50SiC8 powder milled for 1800 s with process control agent (PCA) as an additive. (Art has been reduced to 43% of its 
original size for printing.) (b) Cross section of an AI-50SiC8 powder milled for 1800 s without PCA. (Art has been reduced to 42% of its original size for 
printing.) 
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which showed a distinct SiC peak in addition to the AI peak (Fig. 
3). The SiC was distributed as individual particles in the matrix 
as shown in Fig. 2(a) and (b), with limited clustering. The distri- 
bution of SiC was studied by using back scattered x-ray map- 
ping of Si. Figure 2(c) shows the Si mapping of the A1-50SiC8 
coating (Fig. 2b) indicating some clustering of SiC (areas de- 
void of white spots). The uniformity of SiC distribution in the 
coatings was assessed quantitatively by measuring the inter- 
particle distance (30 between the SiC particles. The interpar- 
ticle distance was measured by the random intercept 
technique (Ref 14). The typical distribution histograms of  the 
interparticle distance (ID) for some of the composites is 
shown in Fig. 4. 

The change in average ID with SiC content and size are sum- 
marized in Fig. 5 and 6, respectively. As expected, with the in- 
crease in the SiC content the ID decreased. The ID increased 
with the increase in the size of  the second phase (Fig. 6). The 
variation of  the interparticle distance, indicated by the standard 
deviation (SD) of the ID, decreased with increase in the content 
of SiC in the matrix. The variations are also shown on the respec- 
tive plots in Fig. 5 and 6. The AI-20SiC8 showed the highest 
variation, and the A1-75SIC8 had the least variation among the 4 
coatings with the 8 lam particle size reinforcements. Similarly, 
the variation in ID values was found to decrease with increase in 
the SiC particle sizes. Thus, the homogeneity of  the coatings im- 
proved with increase in the SiC particle size and with the in- 
crease in the volume percentage of SiC in the composites. 
Similar results were reported by Stone and Tsakiropoulos (Ref 
14). 

3.2.1 Adhesion Tests 

Tensile adhesion tests (TAT) conducted according to the 
ASTM standard C 633-79 test proved to be inconclusive be- 
cause very few failures were limited to the coating/substrate in- 
terface. Results obtained from the TAT are summarized in Table 
2. Most of the failures occurred at loads from 68 to 75 MPa and 

were located between the epoxy-coating or the epoxy-substrate 
interfaces. Due to the inconclusive nature of  the results obtained 
with 8 lam sized SiC composites, the TAT was not conducted for 
compositions other than those mentioned in Table 2. 

The peel adhesive test (PAT) results for the different powder 
compositions on different substrates are summarized in Table 3. 
A typical peel strength curve of the composite powder is shown 
in Fig. 7. The peel force curve in Fig. 7 shows significant vari- 
ations. The variations resulting from the test process itself have 
been estimated to be = 10% of the average peel strength (Ref 19). 
Thus, many of the larger variations in peel strength can be attrib- 
uted to surface defects on the substrate or macrostructure of the 
coating in that localized zone, for example, porosity and mi- 
crocracks. The values of peel strength in Table 3 include the 
plastic work done on foil during peeling and the friction between 
the foil and the mandrel (Ref 17, 21). The peel strength valuesin 

Table 2 Summary of the ASTM C 633 pull adhesion test 
results (MPa) 

Substrate 
material AI-20 SiC8 AI-30 SiC8 AI-50 SiC8 AI-75 SiC8 

Aluminum 75 72 76 68 
Mild steel 68 72 69 70 

Table 3 Summary of the peel test strength (N/m) 

Foil 
Foil thickness, AI-30 AI-50 AI-75 AI-50 AI-50 AI-50 
material (pm) SiC 8 SiC 8 SiC 8 SiC 15 SiC 22 SiC 37 
Ni 178 2460 1760 1415 1820 1925 2140 
Steel 178 950 780 595 ND ND ND 
Stainless Steel 102 530 510 510 ND ND ND 
A1 76 ND >2880 ND ND ND ND 

152 ND 3180 ND 3330  4060 4690 

ND indicates not determined. 

m) ¢b) (¢) 

Fig. 2 (a) Cross section of AI-30SiC8 coating. (b) Cross section of AI-50SiC8 coating. (c) Si mapping of the AI-50SiC8 coating in (b) 
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Fig. 8 and 9 were obtained after eliminating the plastic work and 
the work done due to friction. 

The adhesion strength of the coating was highest when A1 
substrates were used. Nickel showed the next highest average 
peel strength for a given composition of  the powder, while stain- 
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less steel (SS) showed the lowest adhesion strength. Sexsmith et 
al. (Ref 17-20) obtained a correlation between the yield stress of 
the substrate and the peel strength obtained for a given coating 
material. A low yield stress allows an easier accommodation of 
the residual stress built up at the interface during spraying and 
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thereby improving adhesion strength. Thus, the low yield stress 
of Ni, compared to that of steel is one probable reason for the 
high peel strength. 

There are two possible arguments for the high adhesion 
strength shown by AI substrates. AI has a lower yield stress than 
Ni and thus can accommodate higher residual stresses at the in- 
terface. Also, as shown in Fig. 10, there is fusion at the surface 
of the A1 foil substrates on contact with the sprayed coatings. 
The low melting point of AI (667 °C) allows incipient fusion of 
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Fig. 9 Variation of the peel strength with the SiC particle size in the 
A1-SiC composites 

the substrate, and this allows the formation of a continuous me- 
dium with the molten A1, thereby eliminating a regular interface. 

The change in average peel strength with SiC content and 
SiC particle size is shown in Fig. 8 and 9, respectively. The vari- 
ation in peel strength with SiC content and size was most notice- 
able with AI and Ni substrates. The peel strength decreased with 
increase in SiC content and increased with the increase in SiC 
particle sizes for all the different substrates used in this investi- 
gation. This can be correlated to the changes in ID, with increas- 
ing concentration and decreasing size of  the SiC reinforcements, 
as shown in Fig. 5 and 6, respectively. The decrease in the ID re- 
duces the area fraction of  metal in contact with the substrate at 
the interface. Since metallic coatings have a higher adhesion 
strength (Ref 18-20), the decrease in metal content at the inter- 
face reduces the peel strength of  the composite. Moreover, since 
the AI in the MMC only melts during spraying, there is only me- 
chanical bonding between the SiC particles and the substrates. 

3.2.2 Wear Tests 

The results of the abrasive wear tests under 35 N, using SiC 
abrasive papers, are shown in Fig. l l(a) and (b): These figures 
illustrate the changes in abrasive wear rate with SiC content and 
SiC particle sizes, respectively. The wear resistance of all the 
coatings was superior or similar to the A1-20 vol%, A1203 cast, 
and extruded reference material. The wear resistance of the 
composites showed an optimum at 50 vol% SiC content; see Fig. 

(a) (b) 

Fig. 10 (a) AI-50SIC22 coating on an AI foil showing absence of a regular interface. (b) Si map of(a) showing the distribution of the SiC. (Art has been 
reduced to 43% of its original size for printing.) 
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11 (a). Further increase in the SiC content decreased the wear re- 
sistance. In the second stage of the investigation, the abrasive 
wear resistance of AI-50SIC22 was higher than the other coat- 
ings of the same composition. By a comparison of the wear be- 
havior under different loads, experimental errors were able to be 
estimated. For example, in the instances that wear volume de- 
creased with increase in wear time can be attributed to the ex- 
perimental errors. 

Hwang and Chung (Ref 22) suggested three possible mecha- 
nisms for the SiC to break loose from the surface: brittle frac- 
ture, pull out from the matrix, or subsurface ductile fracture in 
the AI alloy matrix and the SiC particles are carried away when 
the latter detaches. The load of 35 N was not high enough to 
cause brittle fracture of the SiC particles. Besides, the AI 6061 
alloys show a good interface strength which makes them one of 
the most popular matrix alloys for particle reinforced A1 com- 
posites. Therefore, it is not likely that the SiC pulls out. The in- 
vestigation of  the abraded surfaces under SEM (Fig. 12) 
indicates the subsurface fracture to be the dominant mechanism, 
which has been confirmed elsewhere (Ref 23). Thus, with an in- 
crease in SiC particle size, the propagation of  the subsurface 
fracture is limited, and this improves the wear resistance. Simi- 
larly, the increase in the volume fraction of the reinforcements 

Fig. 12 Abraded surface of AI-50SiCI5 coating showing plastic de- 
formation of the AI matrix. (Art has been reduced to 43% of its original 
size for printing.) 

results in increased deviation of the subsurface crack and im- 
proved wear resistance. The lower wear resistance in the A1- 
75SIC8 composites is due to the reduced matrix content 
resulting in pullouts. 

The results of the erosive wear tests are summarized in Fig. 
13(a) and (b) showing the variation in erosive wear resistance 
with SiC content and particle size, respectively. The erosive 
wear resistance improved with increase in SiC content. A1- 
75SIC8 showed the highest erosive wear resistance. The in- 
crease in SiC particle size decreased the erosive wear resistance. 
AI-50SiC15 coatings showed a higher erosive wear resistance 
among the four coatings of  that composition (Fig. 13). 

Deformation and removal of  the ductile A1 is believed to be 
the dominant erosive wear mechanism. The typical wear surface 
of  the AI-50SiC15 coating is shown in Fig. 14. The extent of 
wear depends on the size and depth of the indentation left from 
the impact of the individual striking particles, and the indenta- 
tion size depends on the interlamellar spacing. The increase in 
SiC particle size increases the interparticle distance, and this ex- 
poses a greater area of the matrix AI to the erosive medium. 
Since removal of  AI is the dominant mechanism, the erosive 
wear resistance decreases with increasing SiC particle size. Al- 
though A1-50SiC8 had the least interparticle distance, it did not 
show the highest wear resistance among the coatings of  same 
composition. This could be because of the microstructural inho- 
mogeneity of the AI-50SiC8 coatings compared to that of A1- 
50SIC 15 coatings. The inhomogeneity produces clustered areas 
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in the microstructure (Fig. 2b), with high concentration of SiC 
and having other areas devoid of  any reinforcement. Thus, the 
AI-50SiCI5 coatings had the highest erosive wear resistance 
among the coatings of A1-50vol%SiC compositions. 

4. Conclusions 

An attempt was made to develop a method to improve the 
surface properties of AI by plasma spraying MMC coatings with 
SiC as reinforcements. The present work consisted of develop- 
ing homogeneous, plasma sprayable AI-SiC composite pow- 
ders, plasma spraying of  these powders, and assessing the 
properties of the plasma sprayed coatings. These plasma 
sprayed coatings include adhesion strength, density, abrasion, 
and erosion resistance. The process of  mechanical alloying us- 
ing a SPEX mixer mill was used to produce MMC powders with 
a uniform distribution of  SiC in the A! matrix. The use of PCA 
improved the efficiency of mechanical alloying. The following 

Fig. 14 Erosion surface of A1-50SiCI5 coating showing erosion 
scars and plastic deformation of the matrix. (Art has been reduced to 
74% of its original size for printing.) 

conclusions can be drawn based on the results obtained in the 
present investigation. 

• The plasma sprayed A1-SiC composite powders produced 
dense (=98% of  theoretical value) homogeneous coatings. 

• The adhesion strength of  the coatings increased with in- 
crease in SiC particle size and was proportional to the con- 
tent of AI in the composite. AI substrates showed the high- 
est adhesion strength for any given composition of the 
coating, due to formation of a metallurgical bond between 
the coating and the substrate. 

• The abrasive wear resistance of  the coatings was superior to 
the commercially available A1-20vol%AI203 composites. 
The increase in SiC content from 30 to 50 vol% of the 
plasma sprayed MMC increased the wear resistance. How- 
ever, the wear resistance decreased for the 75 vol% SiC 
coatings. Among the four SiC particle sizes with 50 vol% of 
the reinforcements used in the present investigation, A1- 
50SIC22 containing 22 I.tm large SiC particles showed the 
best abrasion resistance. 

• The erosion resistance of the AI-SiC coatings was directly 
proportional to the SiC content. Consequently, A1-75SIC8 
showed the best erosion wear resistance among the coat- 
ings with the same size reinforcement particles. The ero- 
sion wear resistance decreased with increase in the SiC par- 
ticle size. 

The present investigation indicates that A1-SiC coatings can 
improve the surface wear resistance of structural A1 components 
without producing any significant change in the ductility of the 
component. The wear resistance of the coating was comparable 
to or better than the commercially available cast AI-20AI203 
composites, thereby providing an alternative to the costly manu- 
facture of structural MMC components. Alternatively, the com- 
posites can also be used as a material for surface repair of worn 
structural MMC. 
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