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A Study on the Fabrication of Al/TiCp Composites by Liquid Mixing method( 1)
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Abstract The mechanical properties of Al/TiCp composite fabrication by liquid mixing was investigat-

ed. The composites, containing 10 wt% TiC. were produced using induction furnace with mechanical

stirring. The amounts of 1.5 wt% Mg were added to wetling agents. The presence of aluminum in TiC

composites showed enhanced strength without loss of ductility at room and clevated temperatures. Espe

clally, wear resistance was found to dramatically improve. But excess stirring determined the mechani-

cal properties. Approximate values at present work were 500 rpm. There was no interfacial reaction of

any kind and the interface remains clearly delineated.
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Table 1. Process conditions of two lebel factorial

design.

B rpel e E bl whit AYE 215, & e
2 wWarw gsle) 2uAlR sha Ur A QI _Variable name | Low(—) | High(+)
so uAs 9. Table 10]4 9} o] ey MixingTemp. | 750C |  850C
750, 850°C, WAL 500, 1000rpm, aiwka] ixing Speed | 500rpm | 1000rpm

Mixing Time 5min 15min

5 15ge skt elgAstel ol Al g rae | Fixed (o 30g/min.
AAEe] diet Fahe] Fredr kel elal SiCamounts | Fixed1010%

o olask AR & 0 — o — — — —— — e
two level factorial designs: o] &3¢ A% ) Av. Part.size | leed to 40 micron
HE st AF %"E-E Table 20 <]

Table 2. Liquid mixing experimental summary.

Mixing time Mging Lemp Mlxmg speed Wi % T1C T Feedmg rdte Av Particle size

— Fixed to Fixed to. Fixed to 40
— 10 wt% 30g/min

micron

e [ s [ o [ G ] e [ G ] o [T AL
0432 0037 0038 | 0005 | 0002 | 0002 002 0.000 | Bal

Table 4. Content analysis for titanium carbide. Alsie]l &l g B o) £3)1o]
Fig. 1 hol A4 48 235 A8 aleleh
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Photo 1. SEM micrograph of the TiC reinforcements.
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Fig. 1. Induction furnace for the fabrication of TiC

composites.
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Table 5. Data from experimental results.

Test ’\Io Values r::1: F E Y

Fravafsish el A 34 A

5 3 (1993)

47 3 j ] I A %
TiC Analysis | 187 Wr¥2.8¥8 350 | 425 j 725 | 7.88 ‘ 850 | 9.80 | 0014
;}Eiidﬂejsﬁ(l&ckeibll\%‘sj* \3‘)& \,T, 40.2 - J f13~6 7 ‘ 35.0 7\ 738.() | 35;.07 T 5}) 577 l 7”)2 6 i
Tensile Strength | ¢ |, |77 1 eas | 7021 s0 | wos | 595 | 720 | 483
B I A B Bl T B |y e
Hongacion() | 310 | 2420 | a4t | sare | w0 | w0 [ s [ ase | w2
Table 6. Yates’s algotithm for TiC content, two levels factorial designs
S 7 élgbrit.hm S
design
matrix - - -
test variables run average
condition —————————- (TiC cont.) identi-
number t T S y (1) (2) (3) divisor estlmdt( fication
1 = = = s 475 125  A595 & 574+.12  average
2 + — - 2.88 7.75 33.45 3.69 4 0.92+.24 time(t)
3 - + —~ 3.5 15.15 1.76 6.15 q 1.54 +.24  temp.(T)
4 + + — 4.25 18.30 1.93 0.41 4 0.10+.24 tT
5 - - + 7.25 1.01 3.0 20.95 4 5.24 +.24 speed(S)
6 -+ — + 7.88 0.75 3.15 0.17 1 0.04 +.24 S
7 — + + 8.5( 0.63 0.26 0.15 4 0.04 +.24 TS
8 + + + 9. 80 1.30 0.67 0.93 4 () 93+ .24 LTS
Y{(=TiC)=5.74+(0.92/2)t -+ (1.54/2) T+ (5.24/2)S + (0.93/21TS
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Photo 2. TiC particle dispersed in Al matrix.

Photo 3. Showing the fragments from the TiC particles.
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Table 7. Yates’s algotithm for tensile strength, two levels factorial designs.

a]gorithmri
design
matrix —— — —
test variables run average
condition —— - -——— —— (T.S) identi-
number t T S y (1) (2) (3) divisor estimate fication
] — - - 6.14 13.84 27.31 50.18 8 6.27 +.14 average
2 + — — 7.7 1347 22.87 3.10 4 0.76 +.28 time(t)
3 — + — 6.45 9.68 2.13 3.14 4 1.79+.28  temp.(T)
4 + + — 7.02 13.19 0.97 0.62 4 0.16 +.28 tT
5 - - + 5.0 1.56 -0.37 -4.44 4 -1.£.28  speed(S)
6 + - + 4.68 0.57 351 -1.16 4 -0.29+.28 tS
7 — + + 5.95 -0.32  -0.99 3.88 4 0.97+.28 TS
8 + + + 7.24 1.29 1.61 2,60 4 0.65+.28 LTS
Y(=T.S.)=6.27+(0.76/2)T+ (1.1/2)S+(0.79/2) TS + (0.65,/2)t TS
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