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Sufficient transference of siress and no harmful reaction at the interface between the reinforce-
ment and the matrix are simultanecusly required in an FRM. Alloying Si, Mg, Cu or Fe in Al is
effective in restrain the harmful AlCs: in a C-Al FRM. Adding 2-3% Li in Al is useful to
improve the wettability and also to control the reaction between the Al:Os fibre and the Al matrix.
A B4C or SiC barrier can suppress the AlBz in B-Al, However neither of the barriers is of any
use for a Ti matrix. On the other hand, Al, Mo or V in Ti can lessen the reaction. A metal
filament such as W or Mo can only be applied to a superalloy matrix, The filament, however, is
easily deteriorated by Ni, Co or Al which is the main composition of the superalloy, The deteriora-
tion can be restrained by dispersing ZrO: in the W filament or by coating a ZrQOz barrier on the

filament.
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Table 1 Reinforcements and Propertizs (Room Temperature)

REIN MELTING SPECIFIC | TENSILE | SPECIFIC | YOUNG'S SPECIFIC | s
FORCEMENT POINT GRAVITY STRENGTH|STRENGTH MODULUS MODULUS' /pter
°X) | olGPa} afy | E(GPa) Efr

Poly Crystal ! . ’ . . . V i

AbOs 2313 3.15 0.79 70| 54 —

Carbon/Graphite 3628 | 7 3.4 1. 89 300 | 167 5—8
Poly phase ‘ | ‘ ‘ ‘

B 2573 | 248 |7 3.4 138 .| 3% 156 142

B.C coated B 2573 2.27 i 3.6 1.59 360 159 142

SiC coated B 2573 2.59 3.2 1.24 } 390 151 144

SiC 2963 3.40 3.4 1,00 420 124 | 142
Metal | . |

W 3373 19. 4 40 | 2 400 21 13

Mo 2893 10.2 22, 0.2 360 56 25

Steel 1673 78 | 4r | 058 200 26 13
Whisker ‘ . . |

Sic 2963 | 819 S4.0 - | 18 400 | »1%5 0.1-1.0
Reference ‘

Glass fibre (S) s | 250 18 isd 89 36 10

Steel g3 1 78 S R B 210 .20 ~

Aluminum alloy T ; : S s -

(06T 6 933 2.7 I 26
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Fig. 2 Strength of aluminum-.coated graphite
fibers after high-temperature exposure for 24
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Table 2 Various Coatings on Carbon Fibre (Infiltration)®
MATERIAL | COATING METHOD FABRICATION METHOD AND RESULT
Ni Electro Plating Pressure Infiltration® at 700°C, poor
Ni Electroless Plating Continuous Infiltration**, 60% of ROM
Ag Electro Plating poor
Cu Electro Plating Pressure Infiltration at 700°C, T5% of ROM
Ta CVD Infiltration at 1100°C, 90% of ROM
BsC CVD (at 700°C) Vacuum Infiltration®**, pocr
B CVD {at 700~750°C} ”
Si CVD (at 800°C) Good Wettability
TiC Decomposition from TiCls | Poor Infiltration
Z:C CvD No Infitration
Ti+B cvD Good, 95~100% of ROM
Na, Sn, Mg Liguid Metal Good, 96~100% of ROM
W CcvD Good.

* Matrix metal was infiltrated under a pressure.

¢ Matrix metal was infiltrated continuously.
w#% Matrix metal was infiltrated in a vacuum.
ROM: Rule of Mixtures.

“Poor (Good)” means poor (good) strength of the composite.
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Fig. 3 FRM piston ring grooved. (Al:Dz S0
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Table 3 Thickness of reaction zone in Ni base composites with coated and uncoated W

fibers after exposure at 1160°CH,

DIFFUSION-BARRIER COATINGS (gum)

TIME (HRS) R.Z

UNCOATED  ZeC Zr0:  HIC HfO.  TaC AlCs - TIiC

As hot-pressed Cc 0 0 ¢ ¢ 0 4 3 0
D 0 0 0 0 0 0 0 0

R 0 0 0 0 0 0 0 0

10 c 25 — - — — — — —
D 50 — — — — — — —

R 0 — — — — — — —

23 C — - — — - 25 5 7
D — — - — — 0 G

R — o — — — 0 0

50 C 38 0 0 0 0 — — —
D 77 0" 0 0 0 — - —

R 0 0 0 ) ) — — —

100 C 25 3 0 0 0 35 8 10
b 135 0 0 0 0 34 0 0

R 0 0 0 42 12 0 9 0

200 C 0 7. 0 — — 50 14{ 0) 20
D 102 0 0 — — 80 036) 0

R 45 9 2 — — 0 0{40y 0

~ C:.compound layer
( ) : reaction zone without com_pound

D: diffusion zong of W in Ni matrix R: recrystallization zone
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