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Abstract

Aluminum alloys are being employed in automobile parts as strive to reduce overall vehicle weight to
meet demands for improved fuel economy and reduction in vehicle emissions. Al-based composites
reinforced with ceramic(Al,0;, SiC. TiC and B.,C) applications in a variety of components in automotive
engines, such as liners, where the tribological properties of the material are important.

In this study, Al-base composites reinforced with TiC particle powders has been developed for
producing plasma spray coatings. The composite plasma spray powders were prepared Al-13Si-
3Mg(wt%) alloy with TiC(40, 60 and 80wt%) particles(0.2~5um) by drum type ball milling. The
composite powders(36~76um) were sprayed with plasma torch. Plasma sprayed coatings were heat-
treated at 500C for 3 hours. The wear resistances of the plasma sprayed coatings were found to
decrease with increasing TiC content and improved with heat treatment. AlSiMg-40%TiC heat-treated
coatings were showed the best wear resistance in this study.
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z ¥ (spray-drying)el <9 & 3 & 3 ¥
(agglomeration) 3)7]1A1A &% 8% (mechanical
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synthesizing)ol 2tk iy 1), 2)¥H S 329
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Z Q77 v @ o] ot
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Table 1& 2 A& d] A9 AC4Be] 38tz olr}.

Table 1 Chemical compositions of AC4B (wt%).

Cu Si Mg | Zn Fe | Mn | Ni Al

3.1018.40)0.33/0.87]0.81]0.36)| 0.12] bal.

AR AHEE EF SAIELE Table 29 2& £
Hoz 923 B (ball milling) 2 AZ3G o,
TiICEEE AFA 74T Y= 0.2~5me] &
(H. C. Starckiit) &g A&ttt

Table 2 Chemical compositions of thermal spray
powders(wt%).

60(A1-13%Si-3%Mg)/40TiC
2 40(Al-13%Si-3%Mg)/60TiC
20(Al-13%8i-3%Mg)/80TiC

Ballel A% &7 AAY 20%, EEFL
ball & %9 1/602.2 3929 milling Al
24N 7to 2 sttt Balld £71Uidel 9s 829
22 ARE Y3 HeE 2AE AMEEHA] gten,
Atz WA E A A EH7IR SR, Ball
milling¥F £%& £29 $34 T4 A4 A3
3 Ax S A7) Y8 36~76mE FF FAT. EE
o} A4S Yoty AF FF== ASTM B213-
909 71#3% & Z2uE (hall flowmeter) 2 &% 3}
A, 103] 34 F FFUZ A0

£ALE 9MB plasma 4171 (Metcoiit) & AH&-3to
Table 39| ZHACZ 7|5l &AbetATh. &AM
A2z gukel AgH Fulo 24 He] Atste e
AAZE ¢eted ¢FrjY(alummina)Z Et2H
(blasting) 3t th.

Sy utEe] oAz FEFE FAAAEY A
(SEM)& ol &3ten, HA44L XRDE £A4H3
ot &4 & FHEZ, Ar 97194 500TCE 3A17H
gxestact.

7188 3L Polishing & 39| FH-E Image
Analyzer(Media~cybernetics : Materials
Proanalyzer-V.3.0) & o] &3l &%ttt

Table 3 Condition of plasma spray coatings.

Spray gun Metco - 9MB
Chemical composition (wt%) | AlSiMg-40TiC AlSiMg-60TiC
AlSiMg-80TiC
Gas pressure(Ar/H2) (psi) 96/20 116/23.5
Spray distance (mm) 150 —
Transverse speed (mm/min) 600 —
Spray angle (*) 90 —
Arc voltage (V) 70 —
Arc current (A) 500 -
Feed rate indicator (g/min) 76 64
Carrier gas flow (SCFH) 13.5 —
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Fig. 1 Schematic illustration of strength test for
plasma sprayed coating
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Fig. 2 Schematic diagram of wear specimen.
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Table 4 Flow rates of sieving powders

Flow rate (g/sec)
AlSiMg-40TiC 3.20
AlSiMg-60TiC 3.01
AlSiMg-80TiC 2.28
3.2 2A}

Fig. 5% TiC #7lge] b2 &g vehd A
o2 gplatZo] #FHA Fu Utk o|HAE &AM
2557 B3 7149 TIiC YAF 8949 &
g #FAaAA splatFol wEsta] Xgk A
Aok =3 £E5UR fE8A die
3

13 &0l 2718 Ao A7HEch. AlSiMg 714 %

adls A TIC AR A7Ho] Z7hgel
e}, TiC gzl vlal 71Xt ¥ &5 slo} 3ot
of 27 AUE 5 M Aoz BREY oHL
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(a) AlSiMg-40TiC (b) AISiMg-60TiC (c)AISiMg-80TiC

Fig. 3 SEM micrographs of powders ball milled for 24hours.
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Fig. 4 XRD patterns of ball milling powders.

St etel g9 g #3T Fig. 69 2H Azl
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3.3 XRD £4
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Fig. 5 SEM micrographs of cross section of plasma sprayed coatings. ((a)AlSiMg-
40TiC, (b)AISIMg-60TiC and (c)AlSiMg-80TiC)
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Fig. 6 SEM micrographs of plasma sprayed coatlngs ((a)A181Mg—4OT10 (b)AlSlMg~60T10

(c)AlSiMg-80TiC)

Fig. 7 SEM micrographs of cross section of plasma sprayed coatings after heat treatment at
500T for 3 hours. ((a)AlSiMg-40TiC, (b)AlSiMg-60TiC and (c)AlISiMg-80TiC)

Table 5 Porosity of plasma-sprayed coatings.(%)

Heat treatment (500C, 3 Hours)
Before After
AlSiMg-40TiC 59 3.1
AlSiMg-60TiC 13.1 10.9
AlSiMg-80TiC 23.0 21.1
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Fig. 8 XRD patterns of AlSiMg-40TiC.
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Fig. 9 Hardness of plasma-sprayed coatings.
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Fig. 10 Adhesion strength of plasma-sprayed

coatings.
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Fig. 12 Specific wear of plasma sprayed coatings.
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