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Quench sensitivity of Cu-6.5Ni-1Al-1Si -0.15Mg-0.15Ce alloy with
super high strength
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Abstract: The TTP curves of Cu-6.5Ni-1Al-1Si-0.15Mg-0.15Ce alloy were established by isothermal treatment.
Micro-hardness test, electrical conductivity test and transmission electron microscope observation were applied to study
the influence of isothermal temperature and time on the properties and microstructure of the alloy. The results show that
the nose temperature is about 675 °C, and the quench sensitivity region is from 625 ‘C to 725 C. When the alloy is
isothermally treated around 650 “C, the nucleation rate and growth rate of 5-Ni,Si and Ni3Al are high; §-Ni,Si and Ni;Al
particles precipitate in the matrix coarsened rapidly, the discontinuous J-Ni,Si particles precipitate at the grain boundary
and precipitation free zone forms along the grain boundary with prolonging isothermal time. As a result, the
micro-hardness decreases rapidly after isothermal treated at 650 °C, and the alloy shows high quench sensitivity as it is
treated at the temperature.
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Fig. 1 Influences of isothermal treatment on hardness and
conductivity of alloy: (a) Micro-hardness; (b) Electrical

conductivity
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Fig. 2 Influences of isothermal treatment time on hardness
and conductivity of alloy after isothermal treatment and aging:

(a) Micro-hardness; (b) Electrical conductivity
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Fig. 3 TEM images and SADP patterns of alloy after isothermally treated at 550 ‘C for different time: (a) Bright field image for 30
s; (b) SADP pattern of (a) with beam direction along [112]¢,; (c) Bright field image for 10 min; (d) SADP pattern of (c) with beam

direction along [112]¢,
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Fig. 4 TEM images and SADP pattern of alloy after isothermally treated at 650 °C for different time: (a) Bright field image for 30 s;
(b) SADP pattern of (a) with beam direction along [001]¢,; (c) Bright field image for 10 min in grain; (d) Bright field image for 10

min at grain boundary
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Fig. 5 TEM images and SADP pattern of alloy after
isothermally treated at 750 ‘C for different time: (a) Bright field
image for 30 s; (b) Bright field image for 10 min; (c) SADP
pattern of (b) With beam direction along [001]c,
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Fig. 6 Time—temperature—property curves of Cu-6.5Ni-1Al-
1Si-0.15Mg-0.15Ce
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