952 @AY= AB, A238 A6, pp. 952~960, 1999

dujdFA = B3z uxi= by

of Bt AT

1=

oL 1

E—

s A

3
27 olg=". o|&s5|" skgdy”
(1998 6% 202 M)

Effects of Binder on the Mechanical Properties of Preform
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Abstract

The effects of binder on the mechanical properties of the preforms and metal matrix composites
(MMCs) were studied. Fibers were 9ALO; < 2B,0s(Alborex), HTZ and ALO; fibers(Saffil) and binders
were organic binder, inorganic binder, polyacrylamide under various PH conditions. Compressive
strength of the preform increased with the addition of inorganic binder. The polyacrylamide did not
improve the permeability of the preforms. PH of the slurry should be controlled because it affects the
viscosity of the slurry. Good preforms were obtained under following conditions : 3 wt% inorganic
binder, 0.1 wit% organic binder, 0.1 wt% polyacrylamide and PH 9. Tensile tests of MMCs were
conducted at 20C, 1507C, 250C, 3507C using MTS(100KN USA). Wear tests were conducted under
various sliding speeds. High temperature(2507C) tensile strengths of Alborex/SaffilAC8A and
HTZ/AC8A are 80% and 75% of the room temperature tensile strengths respectively. The tensile and
wear properties of the Alborex/Saffi/AC8A are superior to that of the HTZ/AC8A. The wear behavior
of HTZ/AC8A shows more orthotropic characteristic than that of Alborex/SaffiVACSA.
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Table 1 Specification of various short fibers

. Density Diameter Length Tensile Modulus
Material :
(g/cr) (gm) (¢m) Strength(GPa) (GPa)
Al0s(Saffil) 33 3.0 150 20 310
9A1203 - 2B20s 3.0 1 30 78 394
HTZ 2.7 35 150 14 100
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Table 2 Fabrication conditions of preform.

; - = =
Reinforce no.rgamc Or.gamc Starch Sin
No. . Binder | Binder %) Temp.
ments % | e | |
Alb 3
y [Aborex(@e) 01 | 1000
Saffil(1)
Alborex(3)+
2 . 3 0.1 1000
Saffil(1)
g |Atborex@)+] o1 | o1 | 1000
Saffil(1) ] ]
g |Aporext@e g o1 | o1 | 1000
Saffil(1) ) )
Alborex(3)+
5 . 3 0.1 0.1 1100
Saffil(1)
6 Alborex(3)+ 5 2000
Saffil(1)
Saffil 5 1000
HTZ 1 0.1 1000
HTZ 3 0.1 0.1 1100
10 HTZ 5 1000
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Fig. 1 Compressive curves of Alborex/Saffil pre-

form.
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Fig. 2 Compressive curves of HTZ preform.
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Table 3 Tensile properties of fabricated MMCs
tested at 20C.
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No. ments (%) ) (MPa) | (%)
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Fig. 7 Wear surfaces of Alborex/SaffilACBA a)
0081 m/s b) 3.53m/s and optical
microphotograph c) 0.081m/s d)3.53m/s.
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Fig. 8 Wear surfaces of HTZ/AC8A a) 0.081m/s b)
3.53m/s and optical microphotograph c)
0.081m/s d)3.53m/s.
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