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Effect of temperature gradient cyclic pressing on densification of
spray deposited SiC,/7090 composite

WANG Kai, CHEN Zhen-Hua, ZHANG Hao, CHEN Gang

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: A novel technique called temperature gradient cyclic pressing was developed to improve the formability of
spray deposited aluminum alloy preforms. Spray deposited SiC,/7090 Al-base composite was densified by temperature
gradient cyclic pressing, and the density, hardness and microstructure of the composite were studied. The results show
that the temperature gradient on the front face of billet is 180 “C, while 250 °C on the side face of the billet is got when
heated in the die for 90 min. When the billet reduces by 25% in height, the effect of densification for the billet is better,
the maximum relative density is 98%. However, the maximum relative density is 95% when the same billet is pressed

with constant temperature gradient cyclic pressing. The maximum hardness is HB92. It is easier for temperature gradient

cyclic pressing to densify the porous materials with the height of 200 mm through the 315T hydraulic press.
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Table 1 Chemical constitution of 7090 aluminum alloy (mass

fraction, %)
Zn Mg Cu Ni Zr Al
10.15 3.63 1.8 0.15 0.3 Bal.

F2 il SiCy/7090 IR T 255
Table 2 Processing parameters of preparing SiC,/7090 square
billet

Diameter of
flow/mm

Atomization

temperature/'C Spray pressure/MPa

900—1 100 0.8-1.0 2.5-4.0

Scanning period/s Atomization angle/(")

10-30 15-45
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Fig.1 Square billet of as-spray deposited SiC,/7090
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Fig.2 Schematic of temperature gradient cyclic pressing
device: 1—Wedge shape pressure head; 2—Billet; 3—Die; 4—
Bottom sheet; 5—Heating pipe; 6—Water pipe;
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Fig.3 Schematic plan of thermometric in different sites: (a) Thermometric site; (b) Relationship between time and thermal

distribution at different positions on front face; (c) Relationship between time and thermal distribution at different positions on side face
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Table 3 Processing parameters of temperature gradient cyclic

pressing on multi-layer spray formed SiC,/7090 composite

Billet Die Pressure Step Dwell
temperature/ C temperature/ ‘C distance/mm distance/mm time/s
225-500 225-550 3 15 5
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Fig.4

Temperature distribution of billet generated by

simulation software
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Fig.5 Relative density in height generated by simulation: (a) Deformation of 5%; (b) Deformation of 10%; (c) Deformation of 15%;
(d) Deformation of 20%; () Deformation of 25%; (f) Deformation of 30%
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Fig.8 Pictures of cyclic pressing billets: (a) Billet prepared by
constant cyclic pressing; (b) Billet prepared by temperature

gradient cyclic pressing
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Fig.9 Hardness distribution of billet in height
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Fig.10 Pore metallographs of test sample in different position
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