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Preparation and microstructures of CugoNiz2oCrz2o alloys
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(1. State Key Laboratory for Corrosion and Protection, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016, China;
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Abstract: The CugNiyCryg bulk alloys have been prepared respectively by arcmelting and hot pressing the mechanically
alloyed powders at 750 ‘C under a normal pressure 58 MPa with much different grain sizes. T heir micro-structural charac-
teristics were investigated by X-ray diffraction( XRD), scanning electron microscopy( SEM) and energy dispersive X-ray
microanalysis( EDX) . The results show that with the increase of ball milling time, the X-ray diffraction peaks have a devi-
ation and broadening because of fine grain size and internal stress and the solid solubility of Cr in Cu increases evidently.
When the powders were milled for 40 h, the alloyed powders have become single solid solution. Because mechanically al-
loyed powders are in norr equilibrium state, the solvent in a state with certain degree of super-saturation can decompose
slowly, finally the alloys have become double phase from single phase solid solution. The sizes of &Cu and ¥-Cr phase
particles increased but still remained nano-size after hot pressing and annealing in vacuum. The alloy possessed excellent
density and showed little oxidation by SEM/EDX analysis. T he effect of grain size on alloys microstructue was discussed in

detail.
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Fig. 1 Densification curve for isothermal

hot pressing MA CugoNizCryo alloy
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Fig. 3 XRD patterns for MA CugNizCrao

powder and for hot pressing and annealing
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Fig. 4 Enlarged XRD patterns for MA CugoNizCrao

hot pressed and annealed, respectively



© 794«

b E A 8RR

2004 5 H

AR 1458 0.5.10 .20 F1 40 h BREE J5 DL BREE J5
PR HUEFIEK 12 h B XRD K%, HH0.5h
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3.1 EREERIAIN &4

R 1 MA CugoNingCrog 4 AN 7] TH I il A% 5 4
Table 1 Lattice parameters of MA CugoNizCry for different diffraction planes

Al

Element Status (hkl) Lattice parameter, a and error, Aa/nm a/ nm (a— ay)/nm Aa o/ nM
MA 0.5h (111) 0. 359 934 +0. 027 032 0. 360 338 - 0.001 162 0. 000 706
(200) 0. 360 440 0. 022 850
(220) 0. 360 640 +0. 014 254
MA 10h (111) 0.361 119%0. 027 224 0.361 088 - 0.000 412 0. 000 079
(200) 0.361 104 0. 022 945
(220) 0.361 040%0. 013 296
MA 20h (111) 0.359 148 £0. 026 904 0.360 144 - 0.001 356 0.001 700
(200) 0. 360 436 +0. 022 840
Cu (220) 0. 360 848 +0. 014 275
MA 40h (111) 0.358 758 0. 026 841 0. 359 090 - 0.002 410 0. 000 642
(200) 0.359 112%0. 022 663
(220) 0. 359 400+0.014 178
Hot pressed (111) 0. 359 706 +0. 026 994 0. 359 969 - 0.001 531 0. 000 454
(200) 0. 360 040 +0. 022 794
(220) 0. 350 160 +0. 014 204
Annealed (111) 0. 359 778 £0. 027 006 0.360 137 - 0.001 363 0.000 614
(200) 0. 360 240 +0. 022 829
(220) 0. 360 392 +0. 014 229
MA 0.5h (111) 0.351 129 £0. 025 621 0.351 510 - 0. 000 870 0.001 129
(200) 0.351 400 £0. 021 591
(220) 0. 352 000 0. 013 357
MA 10h (111) 0.351 876 0. 025 739 0.352 252 - 0.000 128 0. 000 684
(200) 0. 352 320%0. 021 719
(220) 0.352 560 +0. 013 441
MA 20h (111) 0.351 876 0. 025 707 0.351 478 - 0. 000 902 0. 000 796
. (200) 0.351 080 0. 021 547
I MA 40h (111) 0.358 758 £0. 026 841 0. 359 090 0. 006 708 0. 000 642
(200) 0.359 11230. 022 663
(220) 0. 359 400+0.014 128
Hot pressed (111) 0. 352 890 +0. 025 900 0.353 870 0.001 490 0.001 959
(220) 0.354 849 +0. 013 831
Annealed (111) 0. 357 669 +0. 026 666 0.357 734 0. 005 354 0. 000 153
(200) 0.357 82210. 022 486
(220) 0.357 712%0. 013 956
MA 0.5h 110 0. 286 696 +0. 020 919 - 0.001 694
MA 10h 110 0. 287 306 +0. 021 016 - 0.001 084
MA 20h 110 0. 287 002 0. 020 968 - 0.001 388
Cr MA 40h 110 0.288 584 0. 020 213 0. 000 194
HP 110 0.288 134 %0. 021 147 - 0.000 254
Annealed 110 0.292 042 0. 021 773 0. 003 652

& )& Cu [ A H 0N 0. 361 500 nm, 4:J8 Ni ¥ 5% #2008 0. 352 380 nm, 48 Cr (W& 455 £4 0. 288 390 nm .
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