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Effects of Aging Process on the Microstructure and Properties of Cu-Ni-Be Alloy
Fang Senpeng'., Chen Leping*, Zhou Quan', Zhou Shuijun?
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2.Xinyu Great Wall Copper Product Development Co., Ltd.)
Abstract ; Effects of aging temperature and duration on the strength, electrical conductivity and microstructure of
Cu-1.7Ni-0.5Be alloy were investigated by OM, SEM, EDS and tensile testing. The results indicate that the com-
prehensive performance of Cu-1.7Ni-0.5Be alloy is desirable after solid solution at 920 C for 1 h and aged at 480
‘C for 6 h, where the electrical conductivity, tensile strength and elongation reach 34.278 MS/m, 758 MPa and
21% , respectively. In the range of 0.25~10 h, absence of precipitated phase is observed at the beginning of ag-
ing, and the alloy strengthening is dominated by the G.P. region. With the increase of aging time, the precipitated
phase is generated gradually and exhibits dispersed distribution. When aging for 10 h, the precipitation at 510 C
is coarser than that of ones at 480 C. Under the aging temperature of 450~510 C, the tensile strength is in-
creased at first and then decreased with the increase of aging time on the whole. The peak time of the alloy at 450
‘C, 480 C and 510 C are 8 h, 6 h and 2 h, respectively. The higher the aging temperature is, the earlier the peak
value appears. With the increase of aging time, the electrical conductivity is increased gradually with a slower
rate. The main fracture mode is dominated by ductile fracture under normal temperature stretch.

Key Words: Aging, Tensile Strength, Elongation, Conductivity, Precipitation Phase

[B] A HE 1< QBe2.0 7 4 BB JEE | i AR 988 12 5 T o o 1 5
2 1 g, F 8 ho iy ik B e i O 2 L B AL A Dy LA

BT A 4 e — b BB I BT R SRR L S L 22
A B A R e AT DU < A iR B e A

F AL R R S R R LA MR T R
LA o 3 o ot SRR AT ORE L BT IZ B TR T AR IRE
PN RS PN W E AN A E S R SN I
il 5 i B AR b B 2 O O RE A £ R S
SCH AR I AL 0 B G 4 2 VR R Y
WA BT O . A BT R B L B I

Y B E:2021-03-24; 1 B FR 4 B B #7: 2021-04-08

R WY AP AE TR iy M. 25 B
KB C17200 &7 320 CHF LW 4 <5 S A= VR i o0
Ry AR AT R A A e B R AR P R L T R T
F i R R, AR B R B 7E 460 CF
Cu-0.2Be-0.5Co 4 4 HL T 5 % W WA B2 I I 28 1 11 )
A R A — B, A3 S AE I RCR) 3 (0~ 2 ho 2R T

ESTH LR E AR R H (20192BBE50035) 5 VLG 48 WF 98 A= A 3 4 Wi 3k 4 % B9 H (YC2020-S517)
FE— BB/ AN, 51997 4E A L 5T A L B B (330063) , E-mail : 2374847281 (@qq.com
BASIEE R RF, B, 1964 45 I 4E 8082 .55 B (330063) , E-mail : jnnclp@163.com

SIAARESC Ty AR NS  WR AR P L 4 L 4 IR X Cu-Ni-Be 4 G HVRIPE RE

G )], R R Rk B (6 4. 2021,41(7) :867-871.

FANG SP,CHEN L P,ZHOU Q, et al. Effect of aging process on the microstructure and properties of Cu-Ni-Be alloy[ ] ]. Special Casting &

Nonferrous Alloys, 2021, 41(7):867-871.

867



FERR 5 I MR (5 4

2021 4F5E 41 B T

s AR B (2 ~4 b AR I AUE B (4~8 h)
FhasE . ZHU D VY HF5E T UG R0OR R G i skt
Cu-2.7Be H a4 M Iy = HERE M 52w, kK BAE 320 C
F1 340 C B o BUZR B A5 0 B 2 B 20 Ak 3L ) 6 i B i
KR 2% ORI &, [A] B O SEM 45 5 L B L Bl i 8%
TRLEE T B R AR

H A7 P9 A A 4 e B RO TR F 9T 2 A
o R B S AT SR 1 B R R AR R
H Be & &AL Cu-1.7Ni-0.5Be & 4. Fl I 5 4L,
75 55T P8 S BT A0 B R B R ] X Cu-Ni-Be 4
G (W5 W R A M AR R OB L 2L I R ) B AR Ol S
brA 4 it 5%

1 XEMHFF %

IR ER T ¢32 mm & 4 B, & ICP-AES
E » HAL 2 B4 (BT 43 80 N RD R Cu-1.7Ni-0. 5Be,
A A AR L f# Cu(99.95% , it 43 30 R IRD .
Cu-3.8Be H1[a] &4 VEE AR (99.99%) . R I HE B 25 th 4
JEN A e P AT A R, DR TR IRE O 1250 C LB JE Zad
JRAAE P T A PR R 632 mm BYIEE. A At
15920 'C X1 h (¥ [ 3 Ak B J5 PR K o KA RS
I A IS R SX2-5-12 B4 2 v By R 47 I 20 0
I FB A 4F A e AR/ Ak 43 SITE 450,480,510 C R i

he SR D60K %= 4 J& v T 300 i A & 5 4 10 L
R Z I R PO B8 5 fiE ] WDW-200D | -5 RE 41
AL AR IR AL B 45 HEAT 07 98 3 I 4t 1ol iz e i 6
1 mm s min~ 'L iR R SF WA 1% Quanta-200 %l
A H1 P BT NS 4 A BT R AR R AT L% 5 3 S IR 22 0L

(a) 480 C X0.25 h (b) 480 C X6 h

22 AERBRE
P 3 A [l ] 580 T 2 A B 4 Y 3 IR P i
AT LA R b RO R — R i e I PR R Y
W6 5 i 2 s [ g 484 o 5t g bl b T i 0 R 2% e 2
868

PR L E B s LS 7E Gatan691 % B 7 U A3 | ik
L% ] FEI Talos F200X %Y 37 5 i 85 W0 284 4 10 100

44,
Bl EMEXHFRTTER

Fig.1 Schematic diagram of tensile specimen
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Effects of Mn Contents on Microstructure and Properties of AI-Mn Permanent

Casting Alloy
Lin Shipeng, Gui Xinghui, Wang Zhankun, Zhong Gu
(Suzhou Branch, Chinalco Materials Application Research Institute Co., Ltd.)

Abstract: Al-Mn alloys with different Mn contents (1.4% .1.7% .2.0% .2.3% , mass fraction) were prepared by
permanent mould casting. The microstructure, mechanical properties and anodic oxidation properties of the alloy
ingots were characterized by SEM, EDS and tensile testing. The results show that the second phase in Al-Mn al-
loy consists largely of Al;Mn with large diamond shape, long strip shape, spherical shape or short rod shape. The
fluidity of the alloy is increased firstly and then decreased. When Mn content is 2.0% , the alloy shows the satis-
fied fluidity, which is up to 97% of ADCI12 alloy at the same level. The strength of alloy is increased firstly and
then decreased, while the elongation is decreased continuously. When Mn content is 1.7%, the comprehensive
mechanical properties and anodizing properties can be obtained with the desirable effects. The alloy presents great
anodizing performance with the color difference less than 0.5, and the thickness of anodic oxide film is more than
10 pm.
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