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A Model for the Calculation of Microstructure and Mechanical Strength during
the Annealing in Precipitate Hardened Copper Alloy
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01 EFTEC64D0 0000
Chemical composition of EFTEC64 alloy.

Cr Fe Sn Zn Mn P
massd | 0.255 | 0.005 | 0.242 | 0.210 ad 0.001
mol0 O] 0.312 | 0.006 | 0.130 | 0.204 oo | 0.002

02 0O0BOODODODODOOOOOODOOOOOOOd
Value of the work-hardening parameters in egs. (13a)

03 000OOobOoobooboboooboon
Values of parameter in the precipitate hardening

calculation.
Modulusp| vin vpin . Modulus G
£

Type 0 GN/m?20 | matrix | Chrominum Misfit 0 GN/m20

bct-Cr 421 0419 04 0.025 70
a o, Ie I Flow stress
¢ 0O NO 0O NO ONO O N/mma20]

3 8.7x 1009 8.7x 1009 2.12x 1078 600

Ags Arrzk Agrak n
0 N/mmz20 O N/mmz20] 0O N/mmz20]
279.77 234.33 244.05 0.248

* Ass, Az and Agrz i are parameters in the state of solution
treated and pre-aged at 773 K and 973 K for 3.6 ks.
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04 000O0OCOOOOOOda/dCOC Onm/O0000O0O
Values of da/dC in various alloying element.
(nm/mol.fraction)

da/dC da/dC da/dC da/dC da/dC
Ti|0.1617 | Sb| 0.1083 | Sn | 0.1018 | In | 0.0939 |Cd| 0.085
Mg| 0.0618 | Au| 0.0539 | Ag| 0.057 | Pt| 0.0372 | Cr| 0.0308
Pd| 0.0336 | Al | 0.025 |Ge| 0.0356 |[Mn| 0.0361 | Ga| 0.0283
Zn| 0.0217 | Si | 0.0072 | Fe | 0.0072 | Ni |- 0.0083| P | 0.0150

05 0000000000 OO0
Values of &, in various alloying elements.

£ £ £ £ £
Ti|0.4474 |Sb| 0.2996 | Sn| 0.2816 | In | 0.2598 | Cd| 0.2352
Mg| 0.1710 [Au| 0.1491 | Ag| 0.1576 | Pt | 0.1029 | Cr| 0.0852
Pd| 0.0930 | Al | 0.0692 | Ge| 0.0985 |Mn| 0.0999 | Ga| 0.0783
Zn | 0.0600 | Si [ 0.0199 | Fe | 0.0199 | Ni |- 0.0230| P | 0.0415
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Changes of solute concentration during isothermal aging
at various temperatures. (a) Calculated results and (b)
experimental results.
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Average radius of precipitates during isothermal aging at
(a) 773 Kand (b) 973 K.
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Changes of recrystallized fraction during isothermal
aging at various temperatures. (a) Calculated results and
(b) experimental results.
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Calculated yield strength during isothermal aging at (a) 673 K, (b) 773 K, (c) 873 K and (d) 973 K.
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Transmission electron micrographs in EFTEC64 alloyd
cold rolled at 150 reduction after (a) aged at 773 K for
3.6 ks and (b) aged at 973 K for 3.6 ks.
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Relationship between experimental and calculated results
of yield strength in EFTEC64 alloy.
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