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Effect of electric field on Kinetics of formation of S phase in
2E12 aluminum alloy
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Abstract: The influence of electric field (%9 kV/cm) on the aging kinetics and mechanism of 2E12 aluminum alloy
during aging at 190 were investigated by differential scanning calorimetry (DSC). The results show that the
transformation of S phase from type to type is promoted by applying electric field. The S phase formation peak
in DSC curves under electric field shifts to a lower temperature. The supersaturation degree, formation enthalpy, volume
fraction of precipitates and precipitation rate of aged alloy without electric field are higher than those with electric field.
The bonding energy between the vacancy and solute atom is decreased by introducing electric field, causing lower
activation energies of S phase formation. Based on the DSC results, the activation energies of S phases with electric field
in aging are 7.9 —12.7 kJ/mol and 6.8-22.6 kJ/mol lower than those without electric field calculated by the method of
Kissinger and general integration measurement, respectively.
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[15] Table.2 Electric fields for artificial aged samples
Sample No. Aging status Field intensity/(kV-cm™")
A 0
B 190 ,5h 9
C 9
5 10 15 20 /min
(DSC) 2E12 (Al-Cu-Mg ) 30~400 —
2
1
21
2 2E12 DSC
2E12 3 2
22mm 1 200~300
2
1 2EI12
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Fig.2 DSC thermograms of 2E12 alloys under different aging

conditions
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Table 3 Peak temperatures and precipitation enthalpies of S 3 4
precipitation under different ageing conditions S
Field intensity/ Peak -
(kV-em ™ temperature/ Enthalpy/(I'¢ )
0 248.2 0.795
9 245.7 0.905
9 2458 1.140 10
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Fig.4 Precipitation rate of S phase under different electric
fields
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In(%; /) UT,
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S S 6.8~22.6
4 S kJ/mol
Kissinger
S 7.9~12.7 S
kJ/mol S
232 S
4 Kissinger S 5

Table 4  Activation energies of S phases calculated by

Kissinger method

Table 5 Activation energies of S phase calculated by general

integral method

Field intensity/ Heating rate/ Peak A:Itli:‘ﬁ‘/m Field intensity/ Heating rate/ Peak A;’:;aﬁ‘/’n
(kV-em™) (K-min ") temperature/ (kJ-miiﬁl) (kV-cm™) (K'min")  temperature/ (k J~mggi’1)
10 259.7 10 259.7
0 15 253.7 80.6 0 15 253.7 51.5
20 260.8 20 260.8
10 249.4 10 249.4
9 15 264.5 67.9 +9 15 264.5 28.9
20 264.2 20 264.2
10 249.1 10 249.1
9 15 254.6 72.7 -9 15 254.6 44.7
20 258.6 20 258.6
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