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ABSTRACT The TiC reinforced 7075 Al matnx composites have been successfully fabricated
by melt ¢n situ reaction spray forming. The tensile properties of the composites were tested. Both
theoretical and experimental results have shown that some strip or rectangular like Al3Ti exist in the
7075/ TiC composites when Ti:C=1:1 in the preforms, which iz harmful to the tensile properties of
the composites. AlgTi phase can be eliminated in the final product when Ti:C=1:1.3 in the preforms,
which is beneficial to the tensile properties of the composites. Finally, the way of further improving
the strength of 7075/TiC composites was also discussed.
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Table 1 The spray—forming processing parameters of
7075/ TiC composite

Atomizing gas N2
Atomizing pressure (.6 MPa
Superheat of 7075 alloy 150
Deposition distance 390 mm
Diameter of delivery tube 3.1 mm
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Fig.1 Morphaology of Al3Ti phase in the T075;TiC
compasite {Ti:C=1-1}
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Table 2 Tensile propertiss of the extruded and treated 7075 alloy and 7075,/ TiC composites [ Ti:C=1:1)

Materials Ultimate tensile strength, MPa Tensile elongation, %
3%TIiC 5% TiC 3% TiC 5% TiC
7075/ TiC composites {Ti:C=1:1) 627 589 6.3 5.R

unreinforced 7075 alloy produced by 643

extruded and treated after deposition
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Fig.2 XRD patterns of the reacted preforms with Tr:C=1:2
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Fig.3 Microstroctures of the 7075/ TiC composite (T1.C=1-1.3}  (a) 3% TiC (b) ERTC
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Table 3 Tensile properties of the extruded and treated 7075 alloy, and 7075/ TiC* composites( Ti:C=1:1.3)

Materials Ultimate tensile strength, MPa Teunsile elongation, %
3RTiC 5% TiC 3% TiC 5% TWC
7075/ TiC composites (Ti:C=1:1 3) 660 670 9.6 9.4
unreinforced 7075 alloy produced by 643 10

extrnded and treated after depesition
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Fig.4 TEM micrograph of TiC particles in 7075/TiC con-
posite prepared by melt in sttu reaction spray form-
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Fig.5 SEM photograph of tensile fracture surface of the
7075/ TiC composite (Ti:C=1:1.3)
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7075/ TIiC comnposite melt prepared by melt
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in situ reaction spray forming

3 &g

EW bR b 2 TEC=1:1 B, Wi
7075,/ TiC & A&+ R a0 (Fa8 5 I S AR E & &
. IXBEHmht 7075/TiC H 5#¥ (Ti:C=1:1)
PTETEF £ MR, Bol AL Ti fHEREL. R Ti:C=1:1.3
B, . Hukfy AlsTi A= ik, e, EaF
e SR, freEE R 4.29.

o B

[1} Laverma E J, Wu Y. Spray Atomzation Deposttion.
Guildford: Biddles Ltd., 1994: 8
[2] Lavernia E J, Gupta M. Metall Trans 1992. 23A. 831
[3] Mathur P. Apelian D, Lawley A. Acta Metall Mater. 1992;
37 429
[4] Seefeld T. Schubert E, Sepold 8. J Mat Synth Proc, 1997:
3 19
[5] Yang B, Wang F, Cui H, Hu § C. Zhang J 8. In: Wond
1V ed., Jth International Conference on Spray Formng.
Baltimore: Osprey Metals Ltd , 1999; Vol t5: 3
[6] Mohanty P S, Gruzleski J E. Scrapt Metall Mater, 1994
31: 179
[F] Clyue T W, Withers P I. An [atroduction to Metal Mairz
Clomposites, London: Cambridge University Press. 1993:
83
[8] Petch M J. J fron Steel Inst, 1953, 25: 174
[9] Lloyd D J. Com Sex Tech, 19589; 35: 158
[10] Flemins M C. Sohdification Processing, New Tork:
MeGraw-Hilt, 1974: 234



http://www.cqvip.com

