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TTP curve of 7055 aluminum alloy and its application
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Abstract: The temperature —time —property (TTP) curve of 7055 aluminum alloy was evaluated by interrupted
quenching method. The results show that the critical temperature range is 210 ~420 C with the nose temperature of
about 355 C. Combined with measured cooling curves, the TTP curve was used to predict the influence of quench-
ing rate on the hardness of 7055 aluminum alloy by quench factor analysis method. And the predicted results agree
reasonably well with the measured values. The quenching rate through the critical temperature range has great influ-

ence on the hardness of the alloy, and that must be larger than 500 C/s in order to attain the highest hardness.
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Table 1 £2— ks coefficients for
Vickers hardness TTP curve of 7055 Al alloy

k3/(J* mol™ 1) kal K

k2/ 107 s ks/(J* mol™ 1)

2.10 1061 802 123 283
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Table 2 Comparison of quench factor,
predicted and measured hardness

of investigated alloy

Vickers hardness

Quench
Sample fac T
Measured  Predicted aekoz;
6.3 mm alloy quenched in 200, 4 204. 5 5.29
room temperature water
6.3 mm E.ll.l()y quenched in 194. 4 195. 1 14. 69
boiling water
10. 5 mm alloy quenched in 200. 7 192. 8 17.05
room temperature water
10. 5 mm alloy quenched 187.2 180. 4 30.31

in boiling water

T3 DA VR KPR R D A E ) 5
Table 3 Effect of At on quench factor
and predicted hardness

of 6.3 mm sample quenched in boiling water

Time step( At)/s Quench factor, T Predicted hardness

0.1 14. 69 195. 1
0.2 14. 67 195. 1
0.3 14.72 195. 1
0.4 13.21 196. 6
0.5 13.17 196. 6
0.6 13..25 196.5
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Table 4 Effect of calculated temperature
range on quench factor and predicted hardness

of 6.3 mm sample quenched in boiling water

Calculated temperature Quench Predicted
range/ C factor, T hardness
210~ 420 14. 21 195.6
100 ~ 450 14. 69 195.1
210~ 450 14. 65 195.1
100 ~ 420 14.24 195.5
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Fig. 5 Effect of average cooling rate
through critical temperature range on

quench factor and predicted hardness of alloy
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