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Effects of deformation aging on mechanical properties and
electricity conductivity of Cu-Ni-Be alloy

LIU Chu-ming, LIU Na, ZENG Xiang-liang, CHEN Zhi-yong, LI Hui-zhong, XU Lei
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of deformation aging process including the quantity of cooling deformation, the aging temperature
and the aging time on the mechanical and electricity conductivity of Cu-Ni-Be alloy were studied. The microscopic
structure of the alloy was observed by the optical microscope, the scanning electron microscopy and the transmission
electronic microscopy. The results show that among the three parameters, the aging time has the heaviest impact on the
tensile strength, the yield strength and the electricity conductivity, the next is the aging temperature, and the quantity of
cooling deformation comes last. In detail, at 470 , 37.5 % of cold deformation aging for 2 h can get a type of alloy
with best comprehensive quantity, in which abundant of exiguous and disperse y” phase occurs.
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0.56 0.65 0.70 0.80 0.89 mm 28.6% 37.5% 43.8% Lys(5%)
1 [14-16] 2
13
! 920
Table 1 Measured chemical composition of material 45 min
1% 0.5 mm
Be Ni Si Ag Co CSS—44100
0.37 2.05 0.04 0.04 0.027
Fe Al Pb Cu Sirion 200
0.025 0.02 0.0013 Neophot— Tecnai G
20
1.2
Cu-Ni-Be 2
3 A B C
5 A~As 21
440 455 470 480 490 B~Bs 60 2
90 120 150 180 min C~Cs 10.7% 23.1% A (B
2
Table 2 Scheme and results of orthogonal experiment
/ /min 1% ay/ 002/
( A) ( B) ( 0) MPa MPa 1%
1 A B C 562.06 470.180 47.1
2 A B, G 586.59 537.095 50.6
3 A B; G 776.87 705.761 50.2
4 A B, C, 793.90 715.010 55.5
5 A Bs Cs 652.06 589.801 58.5
6 A, B G 679.80 580.000 47.6
7 A, B, G 706.55 622.338 49.0
8 A, B; C, 794.46 715.780 53.0
9 A, B, Cs 642.96 580.804 58.7
10 A, Bs C 742.89 619.961 60.7
11 A B G 592.48 483.864 46.9
12 A B, C, 768.12 682.511 46.9
13 A3 B; Cs 688.70 630.081 56.3
14 A3 B, C 755.28 665.158 61.3
15 A Bs G 788.21 684.628 63.2
16 Ay B C, 539.70 474.431 48.0
17 Ay B, Cs 612.68 542.873 49.8
18 Ay B; C 623.10 561.406 60.0
19 Ay B, G 669.63 610.285 55.2
20 Ay Bs G 667.36 614.274 67.7
21 As B Cs 615.89 615.890 50.9
22 As B, C 724.54 558.161 54.0
23 As B; G 710.82 568.975 64.6
24 As B, G 696.11 565.173 66.3
25 As Bs C, 544.48 417.966 68.7
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Table 3 Results of range analysis 4
Table 4 Results of variance analysis
A B C F F,
k 674.296 597.986 681.574 A 5.846 267 Foor
ks 713.332 679.696 687.010 T B 8.437 367 Foor
ks 718.558 718.790 687.874 ¢ 1427338 Foi
Op
ks 622.494 711.576 688.132 4 4280779 Foor  Foos
0p2 B 6044 617 FO,OI
ks 658.368 679.000 642.458
C 0.468 104 Fou
R 96.064 120.804 45.674
A 20.81 196 Foor
k 604.569 4 524.873 0 574.973 2
I B 80.31 626 Foor
k 624.776 6 588.595 6 596.196 6
C 2606916  Foos  Fou
ks 629.248 4 637.400 6 598.282 0
00.2
kq 560.653 8 628.286 0 603.139 6
ks 5452330 585.326 0 591.889 8 3
R 84.015 4 112.5276 28.166 4
k 52.38 48.10 56.62 Cu-Ni-Be
1)
k 53.80 50.06 56.24 37.5% +470 /2 h
ks 54.92 56.82 56.02
1 820 MPa 730 MPa
kq 56.14 59.40 54.42
1 53% 9%
ks 60.90 63.76 54.84
R 8.52 15.66 22 Cu-Ni-Be
3 Oy 002 k Op 1
oo Kk 470 2h 1
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Fig.1 Microstructures of alloys in different deformation aging processes
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Fig.2 TEM images of alloys in different deformation aging processes
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Fig.3 SEM morphologies of tensile fracture section of alloys
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