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Table 1 Partial experimental parameters

used in study

Atom‘ Atomp Super Flight quuld metal
ization : heat : delivery tube
zation distance <
pressure temperature /mm diameter
/ M Pa as /C / mm
2.6 N, 105 390 3.0
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Fig.1 SEM morphology of AF5.5Cu/ TiB,

as-cast irsitu composites
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Table 2 Microstructural characteristics

of AF5.5Cu/ TiB; irrsitu composites of as cast,

as deposition and as extrution

Cooling  Grain Particle .
. . Particle
Process speed siee Siee configuration
/(Ces™ Yy  /Bm  /Hm J

46~ 50 5~ 8 Coarsening and

As cast 1~ 10 >
aggregating

Asdeposition 10°~ 10° 10~ 15 1~ 2 Dispersion
Longitudinal

As extrusion - - 2~ 3 .
ageregaling

2.3 TEM ©#F

K5 A KD AFS. 5Cu/ TiB, B4
PRI TiBy JE S K I (AL Cu, Mg,
Fe) HIES, W LUE 58S, ST
IR AR A EEInAh /N, i Js o 52 WK% 2 40T

Fig. 2 SEM morphologies of AF5. 5Cu/ TiB; in-situ composites

(a) —As deposition; (b) —As extrusion (longitudinal)
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B3 WYL AFS. 5Cu/ TiBy HAE GHEKEBER K SEM 1251
Fig. 3 SEM morphologies of overall powders of AF5. 5Cu/ T iB; inrsitu composites

prepared by spray deposition

(a) —Surface morphology; (b) —Dendrite microstructure
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B 4 AF5.5Cu/TiB, AT SR X G A7 ik
Fig. 4 X-ray diffraction patterns of
AFS5. 5Cu/ TiB, irrsitu composites

(a) —Ascast; (b) —As deposition
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Table 3 M echanical properties of

AFS5. 5Cu/ TiB, composites at room temperature

Alloy+ HV20 Og.» 0, ) E Process
reinforcement /MPa /MPa /% /GPa state
Deposition+
AFSSCU 115 4 382, 1 452.3 14.05 109. 6 extrusion+
TiB,( 20% ) T,
AF5.5Cu
/ TiBy(20% ) 135.5 313.9 400.4 2.30 92.9 Cast+ T
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B 5 AF5.5Cu/TiB, E&HEHIES

Fig. 5 Morphologies of AF5. 5Cu/ TiB; composites
(a) —Ascast TiB,; (b) —Ascast (Al, Cu, Mg, Fe) phase; (¢) —As deposition TiB,;
(d) —Asdeposition (Al, Cu, Mg, Fe) phase

F 4 AFS5.5Cu/ TiBy &AM B B B 1 e
Table 4 Wear resistance of AF5. 5Cu/TiB,

composites
Alloy+ Fabricating WVS?J;IE- /I({Elitoe— g{ z;a;‘.
reinforcement process / mm> km* M Pa)
AFS5. 5Cu
I TiBa( 20%) Cast+ Tg 0.16080 0.1340
ALFS5. 5Cu Deposition+ 0. 064 85 0.0573

/TiBy(20%) extrution+ Tg
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(a) —Ascast; (b) —Spray deposition+ extrusion+ Tg

MICROSTRUCTURES AND PROPERTIES OF Al5. 5Cu/ TiB;
IN-SITU COMPOSITES PREPARED BY SPRAY DEPOSITION

Chen Yuyong, Zhang Shuying, Chen Ziyong, Cao Fuyang and Li Qingchun
National Defense S and T Key Lab of Metal Precision Hot Working,
Harbin Institute of Technology, Harbin 150001, P. R. China

ABSTRACT The microstructures ( both as deposition and as-extruded) of AF5.5Cu/ TiB,(20%) imrsitu composites
prepared by spray deposition were studied. The grains( asdeposition) are fine and weltdistributed, the needle and flake
shaped TiAl; phase in as cast changes to particle-shape, the precipitation is fine and dispersive; the porosity of the materi-
als (asextruded) almost dispears, but it is found that there are some strip-structures of TiB; in the longitudinal direction.
It is proved that the tensile strength of the materials prepared by spray deposition is elevated to 420 M Pa, and the elonga-

tion of the materials is elevated about 4 times, meanw hile the wear resistance of the material is elevated.

Key words spray deposition imrsitu composites microstructure property

(4R =)



