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ABSTRACT

Creep tests of the TiC particulate reinforced Al composite have been conducted in the temperature ranges

from 200 to 500°C, The steady-state cree rate of the composite depended strongly on the temperature and ap-

plied siress. The stress exponent for the steady state creep rate of the composites was approximately 17.5 and

the activation anergy was calculated to be 390KJ/mol. The steady—state creep equation could be written as &g

(s71)=1.5x10"* ¢'"5exp(—3%0000/RT).

Fracture surface examination showed that the fracture mode of the particulate reinforced composite was

ductile by plastic tearing of the aluminum matrix and TiC particle interfaces were offered as sites for crack.
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Fig.l. Induction furnace for the fabrication of TiC
composites.
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Table.l. Chemical Composition of Commercial

Pure Aluminum Ingot

Fe |[Mg| Si [Zn | Cu |Mn | Cr | Ti | Al
0.132/0.037(0.038|0.005|0.002|0.002{0.002|0.000| Bal

Table. 2. Content Analysis for Titanium Carbide.

DENSILY  +eerrerrrees et 4.91
Total CArbOn +-veeerrerrerionsrmernneeranannns 19.78%
Free Carbon - - -sereeerivermnrerirmiamionenes 0.009%
Conbined Carbon--+««-+-++sresrreermeennines 19.69%
Fl@eeerernemnnimmniriniieri e ea e 0.35%
T 7 T PO 1.0%
L70/325 - evmvmerrereeeiimiecnesisiiiineens 98.6%
325 ettt 0.40%
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Fig. 2. Design of tensile creep specimen.
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Photo. 1. Showing the TiC distribution of the Al/
10wt% TiC composites.
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Fig. 3. A typical creep for the Al-10wt% TiC com-
posites. The steady—state stage dom-inates
the creep life.
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Table. 3. Creep Data of Al-10%TiCp Composites.

Temp Stress, |[Steady state Rupture
T Mpa Creep Rate, S°! |Strain, Pct
200 49 1.8x10-7 -
200 58.8 2.14x10-7 —
200 68.6 1.14x10-¢ 4.3
200 78.4 9.71x10°® 4.7
275 49 1.3x10°7 -
305 58.8 3.3x10-7 2.5
320 68.6 1.38x10-5 2.9
350 78.4 2.03x10-% 4.3
300 49 2.3x10°7 3.7
300 58.8 4.17x10°¢ 2.7
300 68.6 7.03x10-% 35
300 78.4 8.09x10-® 4.2
440 49 3.3%x10°¢ 2.8
455 58.8 2.2x107° 3.3
470 68.6 6.0x10* 3.2
500 78.4 9.17x10-* 2.3

Fig. 40 Rt o] E&tAge gHX|F ngtd
B Ao 2o SEHSUAA Ao AT gE
Byt A3 dolEl g Haxsgoer 43 A¥n
ol digk 17.58 HAh ol2d 2 ZHAF 2
TiICY 27} @ 20)g 7IAolA AT 4tslEo] £A
I o AL uFolel AgEHch. Fadeiage 1
LA AEEEA8 (ODS:Oxide Dispersion
Strenghened) &3ollA B 4 = AukEl Aol

o}
YA uHA) ODSMES AYA £3]
Afn. et 2 Aol Yojux) ghEx) o,

A3 1@ SEold dojubA] YA EHE
Jee 375 gt B ATelds $4EQ
ODS Aue) ¥AiAut o 2 YAE A
Wzl Aol Eol T aHA Wolgol B 5 ¢
Arke A A4 A QALH EHE 24 3
= 4B 1 FE obs wANA Rt

Orowan bowingzh 0ol js) Wal & Fohshr]
W97t Bad gL B zAlolA AR gHNTE
Y A ol AL B ATelA UASHe] EAE
2| gee AWE 4 Aok Lol dFsEol B

o

107*

T T F 1.1 1o

T

,_
<

W 200C
® 300T

(R} ll]”]

T

107*

Steady State Creep Rate(1/s)

n=175

llillll]

1077 L 1 | |

Applied Stress{kg/mm?)

Fig.4. Stecdy state creep rate as a function of ap-
plied stress for Al/10wt% TiC at tem-
perature between 200°C and 300C.
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Fig. 5. Activation energy for creep of Al/10wi%
TiC. Qa is calculated to be 390KJ/mol,
while the activation energy for self diffu-
sion of Al is only 140KJ/mc
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Photo. 2. Scanning electron micrograph of the fracture surface of Al/10wt% TiC par-ticle.
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