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The Effect of Cooling Rate on the Solidification Behavior and
Segregation of 7075 and 7050 Aluminum Alloys

Jeong-Yun Choi, Young-Dong Kwon, Joo-Won Lee and Zin-Hyoung Lee

Abstract

The effect of cooling rate on the solidification microstructure and segregation behavior of 7075 and 7050 aluminum alloy was
investigated. Samples were solidified with cooling rates from 0.3 to 1PK/sec. Using the cooling curves of each sample, liquidus,
eutectic and intermetallic reaction temperatures were estimated. The microstructures were characterized in terms of dendrite arm

spacing and eutectic volume fraction. The segregation behavior of each alloying element of these alloys in various cooling rates
was discussed. (Received December 31, 2001)
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Table 1. Analyzed composition of the aluminum 7075 and 7050 alloys and standard composition of these alloys in parenthesis.

Zn Mg Cu Cr Zr Fe Si
AA7075  5.42(5.1-6.1) 242(2.1-29) 1.57(1.2-2.0) 0.18 (0.18-0.28) - () 0.40 (<0.50)  0.18 (<0.40)
AAT050 6.27(5.7-6.7) 220(1.9-2.6) 2.55(2.0-2.6) - (<0.04) 0.15 (0.08-0.15) 0.15<0.15)  0.05 (<0.12)
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Fig. 1. Cooling curve of aluminum 7075 alloy during solidi-
fication in the graphite mold.
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Table 2. Thermal analysis result of aluminum 7075 and 7050
alloys in graphite mold.

AATOTS  AAT050

Cooling rate (°C/sec) °}0.38 2F0.37
1st reaction T (°C)

(lig.—Al, dendrite network)[5] 627 631
2nd reaction T (°C)

(lig.—AlH+-Al3Fe){5] 603 605
3rd reaction T (°C) 556
(liq.—~Al+Mg28Si)[5]

4th reaction T (°C)

(lig.—Al+ALCu+MgZn,+Al,Mg,Zn,)[5] 476 466
End of solidification T (°C) 464 456
Solidification range (°C) 163 175
Solidification time (sec) 425 476
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Fig. 2. Liquid and eutectic temperature of aluminum 7075 and Fig. 4. Dendrite arm spacing of aluminum 7075 and 7050
7050 alloys varies with cooling rate. alloys.
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Fig. 3. Microstructure of aluminum 7075 and 7050 alloys.
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Fig. 5. Microsegregation of aluminum 7075 alloys solidified with (a) 11.83 °C/sec and (b) 0.38°C/sec.
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Fig. 6. Microsegregation of aluminum 7050 alloys solidified with (a) 16.2 °C/sec and (b) 0.37°C/sec.
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