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Valence electronic structures of
AF Cu alloy in early aging condition
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Abstract: According to the “Empirical Electron T heory in Solid and Molecules”( EET) , the valence electronic structures
of the precipitations in AFCu alloy in early aging condition were calculated. The results show that the covalence bond-net
in the GP zone and 0 phase coherence with bulk were much stronger than that in bulk, and enhanced the whole covalence

bond strength of alloy. These can be used to reveal the inside cause of alloy strengthening from valence electron structure

levels in early aging.
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Fig. 1 Model of GP zone in A}FCu alloy
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Table 1 Electronic structure of Al cell

ao/ nm B Y nc R(1)/nm
0. 40496 0.710 4 2. 5296 0.119

Bond I.  D/om  D,o/nm na AD/ nm
D, " 12 0.28635 0.28633  0.2086  0.00002
D, "M 6  0.40496 0.40494  0.0045  0.00002
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Table 2 Electronic structure of Cu cell

ao/ nm B o ne R(1)/nm
0.36147  0.600 9 4.5504 0. 11481
Bond I Du/nm  Dyof/nm na AD/nm
D, "™ 12 0.25560 0.25511  0.3760  0.00049
D, 6  0.36147 0.36098  0.0065  0.00049

#£3 oAl BRI LA
Table 3 Electronic structure of a(Al) cell

Al Cu
a/nm B
Oay nc R(1)/nm O¢y nc R(1)/nm
0.40416 0.710 4 2.5296 0.119 9 4.5504 0.11481
Bond 1q D o/ nm Em/ nm na AD/nm
DS, 12 0.28577  0.28576  0.2116  0.00001
b5 6 0.40416  0.40414  0.0046  0.00001

B
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Table 4 Electronic structure of GP zone cell

aol  a(cy/ Al Cu
0 (Cu) B

nm nm
Oay  nc O(cu) nc

;;;;;;;;;;

0.404 0.380 0.710 3 1.1734 0.119 8 4.4006 0.11492

Bond  la  Du/nm  D,o/nm na AD/nm
DL 32 0.27732  0.27676  0.2492  0.00056
DM 8  0.28567 0.28512  0.2170  0.00056
D™ 8 0.28567 0.28512  0.1665  0.00056
Dyt 2 0.38000 0.37944  0.0102  0.00056
Di™ 10 0.40400 0.40344  0.0047  0.00056
D™ 8 0.40400 0.40344  0.0036  0.00056

TER LR E I IR Al PR 3 AT, JE4K a
[ VA A B i B AR AL B8 R R BT X BN na s
0.2116, MHFE 4 FL4HHE GP X A
Cu B, HILABETXEY na= 0.2492, RERK] AF
AVEEIEAN B FXTHN na= 0. 2170, B LEIEAR a
[ 5 A I e IR B LR £ TGP IX 5 3 A 5
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Table 5 FElectronic structure of § cell
Al A2 Cu
alnm ¢/nm

O ne R(1)/nm ) ne R(1)/nm O e ne R(1)/nm
0. 404 0.768 4 2.5296  0.119 5 2.897 0.119 7 4.1170  0.11512

Bond Iq Do/ nm Do/ nm na AD/nm B
Dﬁf‘c" 32 0.27190 0.27135 0.2702 0. 00055 0. 655
Dre 8 0. 28567 0.28512 0. 1453 0. 00055 0. 655
D*},ﬁ‘*‘12 8 0. 28567 0.28512 0. 1908 0. 00055 0. 655
Dﬁi"“2 32 0. 28567 0.28512 0. 1908 0. 00055 0. 655
i 8 0. 28567 0.28512 0. 1908 0. 00055 0. 655
'21:"“2 2 0. 36400 0. 36345 0.0122 0. 00055 0. 655
D‘ig‘c 8 0. 38400 0. 38345 0. 0053 0. 00055 0. 655
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