98

AlSiMg/TiC &% 44} 9u} @ B4z o gq E4(1)

e
ABd sk 2430t
e EslEATE

Thermal Sprayed AISiMg/TiC Composite Coatings : Fabrication of Powder and
Characteristics of Coatings ([ )

Byeong Mo Yang*, Eung Sun Byon** and Kyeung Chae Park*

*Departments of Metallurgical Engineering, Kyungpook National University, Daegu 702-701, Korea
**¥Dept. of Surface Engineering, Korea Institute of Machinery and Metals, Changwon 641-010, Korea

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:Os, 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(0.2~5u) by drum type ball milling. The
composite powders(36~76un) 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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Table 1 Chemical compositions of AC4B (wt%).
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Table 2 Chemical compositions of thermal spray
powders{wt%).

60(Al-13%8i-3%Mg)/40TiC

40(Al-13%8i-3%Mg)/60TiC

3.101{8.40(0.33[0.87|0.81]0.36|0.12| bal.

20(Al-13%8i-3%Mg)/80TiC

Ball®] #3#&2 &7 AA9 20%, £ELZFLS
ball & %9 1/6022 392 milling At
247z3te 2 sttt Balld £71WEd] dsige
1 BRE Q3 AE ZAle AMESHA ggkow,
gl BAE Ya AG £H971E st Ball
mllllng:r e E—‘QQ] 74 3‘“’%’} %"]’°ﬂ Z‘H’l
o é‘% ?—-l’o}i 7] A%t %%‘Et ASTM B213-
909 7)&3 & EZWEl(hall flowmeter)Z 5% 3}
AL, 103 $3 F Hag o2 et

$-A= OMB plasma &A1 (Metcoiit) & AH&-3t
Table 39 W2 t7lFolAM &AlstTh &ARA
AX 2 guke] A S 2A £ 4kslu]d)
AAE 93t &FvY(alummina) & E&2H
(blasting)8F .

SA S g Eo) v 2 BEE FAAAAR A
(SEM)& o]gdsom, 4L XRDE EA43t
o} A} & QX2 2, Ar £97191A4 500CE 3413t
RS R =

718-& £4& Polishing & 992 W& Image
Cu| Si | Mg | Zn | Fe | Mn | Ni | Al Analyzer(Media-cybernetics : Materials
Proanalyzer-V.3.0) & ¢] &3t S48t
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 —
%184 $55%, 20004E 10H 639
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Fig. 1 Schematic illustration of strength test for
plasma sprayed coating
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W, =Bb*8rPL )
W, : specific wear (mm*Nm) 7 : radius of rotor (mm)
B : thickness of rotor (mm) b : wear trace (mm)

L : wear distance (m) . P:load (N)
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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

32 A}

Fig. 5 TiC #7}%e] th& A g vehd A
o2 gplatFol #EHA Fa Yok, o]AL LA
SFHA B3 A& TiC YA 894 %5
A& 2N A splatFo] HHEdA] BE Aoz Al
"o}, 13, 850 f84 Aae HEhu 7139
A2 JeERA o], TiC 371l 71l u
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o] ZHAadta 3 TIiC YAk 7o) 74l
wpgl, TiC A el Hl8] 7127} F-E381A] =o] A=)
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(a) AlSiMg-40TiC (b) AlSiMg-60TiC (c) AlSiMg-80TiC
Fig. 3 SEM micrographs of powders ball milled for 24hours.
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Fig. 4 XRD patterns of ball milling powders.
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3.3 XRD &4

Fig. 82 ¥ A& AISIMg-40TiC $AH-E3}
A e XRD B4 Z3E HefFa gl diy]

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 plas
(c)AISiMg-80TiC)

Fig. 7 SEM micrographs of cross section of plasma sprayed coatings after heat treatment at
5007 for 3 hours. ({(a)AlSiMg-40TiC, (b)AlSiMg-60TiC and (c)AlSiMg-80TiC)

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

Heat treatment (500C, 3 Hours)
Before After
AlSiMg-40TiC 5.9 3.1
AlSiMg-60TiC 13.1 10.9
AlSiMg-80TiC 23.0 21.1
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Zyoly Edlo] oaj A2E Al/TiC HFA R
A BARE AlF Tice W8 BHED ALTIS
ALCsE WAHA sith, o] AL &golA $a7tA
288 Ako] o}F Fe(1~23%) Azt o] Fo)x]
e gl B wgo 2 Alg TiC7h vhg3 AJ7HA
ol 7} i) Moz Hudn a8y 129
A AAZHE00C, 341D A Foe AlLTi¢
ALC/Y BAE AL #F & & it ole & vk E
o] AL AISIMg-40TiC SAHEEE ArE97]oA
1000%C, 3087 A& 3 XRD B4d oA Kot
FA3A HeFa Yt

K. Satyaprasad%'¥9 ol ¢ats Al# TiC7}

642

1300 (3
1200 7 AlsiMg-40TiC M
1100 (a):powders -’I‘?C
1000 - o (b):thermal sprayed coatings ©:si
b v | (c):thermal sprayed coatings +H.T.(500C. 3Hn)&: ALO,
900 | (d):H.1.(1000C, 300min)powders o ALTE
800 1 k
= ]
g 700
& 600 4
& 500
400 -
300 A
200
100 -
0 E

30 I 40 I 50 ‘ 60 ' 70 ' 80 90
Diffraction angle(20)
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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