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Abstract;: The Cu-0.33Be alloy was treated by solid solution at 960 °C for 60 min and different aging processes. The
changing law of hardness, tensile strength and tensile fracture morphology of Cu-0.33Be alloy under forging con-
dition and during aging process were investigated. The results indicate that aging treatment can significantly en-
hance the tensile strength and hardness of Cu-0.33Be alloy, which reach up to 661.6 MPa and 207(HB), respec-
tively, after aging at 460 °C for 60 min.The grain is fine with aging for 60 min, which grows as the aging time in-
creases. The fracture morphology is characterized by ductile fracture in forging state, which is gradually converted
to brittle fracture with the extension of aging time. After peak aging, the fracture is typical brittle intergranular
fracture.
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Fig.1 Room temperature tensile specimen
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Fig.2 Hardness and tensile strength of Cu-0.33Be alloy

22 BRHAR

Kl 3 N AFDIRZA T Cu-0.33Be & 4 BY T 41 41,
M 3a 0l LLE L #E 2 Cu-0.33Be £ 4 i 3% &k 3 1
AT L UR BN/ 55 — AR RURE B O R B4R L i T
B AL PR 25 dhOF A7 205 & 1 PR R IR AN & s I U
G4 T ER O BURLAS A6 B R R AR T IRl A2 R B
AN AR G s O] S 10~ 60 min B (UL 3b~

1515




R b 85 MO 05 B

2021 458 41 B 12

3d) kLA W AR s BT AR KR i 5 2 R (R AE 60 ~
180 min B (UL & 3d~[&] 30) , &k i 38 W7 1 A, 25 5 38

(a) #5& (b) w4 10 min

(¢) B 2L 30 min

W65 I 60 min I G KL /N G A R 0 R IR
38 3 R R 06 W/ T 880+ L6 45 Hall-Petch %
B R T

(d) Bf %L 60 min (e) B4 120 min () mFs 180 min

B 3 Cu-0.33Be 44 # UL 40 2%
Fig.3 Microstructure of Cu-0.33Be alloy

FU R BT A A

Bl 4 ATERZS T Cu-0.33Be & 4 1Y 1L 167 1178
o MK da n] LI L 8B0E A Cu-0.33Be & T HE
SUA WL 0 245 B4 JE T R i R AL 3R 4 T )
2R TR BRSNS BB B2 W)
B3 B HL o> A A T B 2 S IR D 3 A A
L I G 4 iR R 50 S 5 0 I ORI R
10 min Ji ) W7 118 300 B 88 25 P 48 (UL IAT o) phy RS
ol 0 63 7 Dy BT DI AR ) 88 O 5 I AR 30 min 5 1K
PR SR A T 23 A A CULIET 46) o Ak 40 1 i 22 1) Jfg

P T SR e A e A v W7 28 5 KO T R B SR B RO

(a) #5& (¢) B %k 10 min

(g) B % 60 min

(h) 8%k 60 min, &4 (i) A%k 120 min

(d) 8%k 10 min, &A1&

() B2 120 min, &4

A3 AR 5 LN 4 B0 g S P R B I 5 >
B 25BN [) SE K 28 60 miin, & BLRE AE 35 D) I3 4E TR L i
FEEB 5 A 1) 2 3 4570 Mg 1k 0BT 28 iy 11 S B RO
AR B BT 04 G 1 BT 28 9 20 R A AR B A
FEAE AR X, B TE UL AT 28 UL 4h) X I 1) 5
A PURL IR LA B (HB) 35 B W (B 661.6 MPa Fll 2075
IR E] 120~ 180 min i, H iy ¢ J7 R BN B
BI] T £ T o MG DT 2R o2 LT 11 2 B O T Ol B 1 R
TET o JHL 2 R 08 T A it AL 14 et B o [ IS 23 i B ) O ¢ 3
T RGO L 47 FE AD S 805 W 7 2 1 fE e i
I 80 25 B A

(e) Bz 30 min (f) Bz 30 min, H4&

(k) A%k 180 min (1) B¢ %£ 180 min, & 45

B4 A F R R B ) 69 Cu-0.33Be &2 87 2 4 41
Fig.4 Fracture morphology of as-forged and as-aged Cu-0.33Be alloy for different aging time

Cu-0.33Be & 4 i A 5 FE 1 Wr 24 B0 1 DL Dy 24
S 3 AOU KT 1T 5 DL SE R e o L LI A1 A KL

1516

S4JE LA 0L T B 25 Al 0 90 8 AR 52 5 22 1 IR
AR 5 1) R AN TR BE U5 R e A S A A OG



2 T X e LR B &5 & 1 AR RE M B R U A% 2F

8 T 5 P T B B e G A S FE MRS TR Ty (4) BN, EHW. RS, 4. QBe2 B AR B TE S48

BRI AL )2, T WIS Cu-0.33Be & 42 IERFSELIL. (FIHRAERE, 2021(9) 175,

. " . N " " [5] MOHAMED M 1. Effects of cold rolling and aging treatment on the
5 T E@M%*ﬂﬁi‘u TR E‘fi[iﬁ% ’ Eﬂﬁ‘ﬁ%ﬁ% properties of Cu-Be alloy[]]. Engineering, Technology and Applied
ﬁﬁﬁﬁﬁ?%ﬁ’ﬂ?mﬁﬁ Iﬂ ’ I%W%?iﬁﬂ‘i% HEEIR%% Science Research, 2019, 9(4): 4 500-4 503.

TR A . TR 4 S A 38 DR 28 1 52 ) o e P 4 T [6] ZHOU Y J. SONG K X, XING J D, et al. Precipitation behavior

*ﬁ .0 5% %{Z’Kﬂf@‘]’i %ﬁ’%[u’] . and properties of aged Cu-0.23Be-0.84Co alloy[ J]. Journal of Alloys
and Compounds, 2016, 658: 920-930.

3 éér: 'i/a L7] sRIE = Rt wh R 55 B 8 T2 o Bk 7 A AR 380 G 1 B R A1 1

7 25 M RE S 0 4 BT LT ] 0 R 1 2 AR . 2020(5) : 27-29.
(D) B AN AT L) o  Cu-0.33Be &4 B i [8] ZHOU Y], SONG K X, MI X J, et al, Phase transformation ki-
g%g%nﬁ%ﬁ B Hﬂ(‘&ﬁ@%ﬁ , %é}g&@.’z ;Fn ﬁ%}g %E’J i j]n , %,l netics of Cu-Co-Be-Zr alloy during aging treatment, Rare Metal

o o\ . N N Materials and Engineering, 2018, . 1 096-1 099.
460 Cﬁﬂ‘&i 60 mll’lEaﬁ?ﬁ?ﬁﬁ%ﬂﬁ%E(HB)ﬁﬁum%ﬁ te gineering, 20 47(4) 096-1 099

° (91 BRJG. ARAAt Cu 1) P He BRI W RO FIEERE LD 1. b T
661.6 MPa il 207, H1 4 8 25 45 B4 8 T 103.9% Fi G 20110y 8701 ’

80.5% » AL [P AR 43§25 1 160% F1 67.9% [10]  ZHMER. HFARF. F5. % 642808 HCCM K T i %
()% )5 - Cu-0.33Be & 4 & 4= M1 52 HA 28 i Cu-0.36Be-0.46 Coli 4l & 4x M bt 46 T J5 1t . 41 41 1 1 fig 19 5%
B, 460 °C AL 60 min B 7 4 O SV 41/ . L A GRS 2020, 5002 245°263,

X)rﬂ,ﬂfﬁ' I ﬁﬁ%ﬁ%@% . Cu-0.33Be %é}é%&?ﬁ%ﬁ#ﬂ‘jiﬁ‘fﬁﬂfﬁ% X [11] YANG H Y, LI K Q, BU Y Q, et al. Nanoprecipitates induced

Wt 5 S 4 1A o BB 10 e S Al s AL L. B

dislocation pinning and multiplication strategy for designing high

strength, plasticity and conductivity Cu alloys[J]. Scripta Materi-

RN ] S0 A, 99 4 Iy 2558 ¥ 1) MG 12 DT 2R 2 7 W I A5 2 alia, 2021, 195, 113 741.

Sy SR (9 3 o G A T SR [12] skt 960, EME. &1 S m v L LR g
(DTER K A& P F . Cu-0.33Be 4 4 AT £ 460 R 2019010 121122,

°C X 60 min B4 4 B4 B 4F I ) 22 e fe [13] XURA:. X7, &ithom, 5. 9t QBe2 85 i 1 2+ M fE

O LU 2 e [T ). ¢ Fh 85 s A 85 4. 2018, 38(3): 345-
5 % x W s

1] T ARMS R A 4L 46, mthRe g s g R [T ). $ R, [14]  Zeokde, W, (LG58, 5. Ni SHE S H & 4 5% b 41 2R 8l B
2020, 41(4): 384-390. RsZm ). a4 EinT, 2018, 47(6); 22-24,41.

[2] BERTO F, GALLO P, LAZZARIN P. High temperature fatigue [15] 2%, RO, LEEHL, % PR G LA A356 444
tests of a Cu-Be alloy and synthesis in terms of linear elastic strain BRI EPERe R mT]. Ffh & KA A H 4. 2020, 40(12):
energy density[ J]. Key Engineering Materials, 2015, 627 77-80. 1414-1 417.

[3] ZUOJ Y, LIN Y X, ZHONG P, et al. Investigation on adhesive [16] BEm, BEZE., g, 5. C19400 4 4 & i i fg # k0
wear process of tool coating surface under high-adhesive rate envi- TESLT]. A RHAAL BE22 4, 2020, 41(6) . 77-83.
ronment in cutting Beryllium-copper C17200 alloy[ J]. Materials (gﬁiﬁx“%ﬁ)

Letters, 2020, 279 128 488.

i 1
i BEHA AT ERE STk !
D SR SMBLUR S R 5 B R 5 (K lasmoyarslo) B U 8 00 B e 0 Rt T |
B T2 T 009 A 500 R 2 G B S B 8 B e i
T T 2 SR BV T 10 o OG5 T A 100 CHEFTAL I LA BB ESE MOALL. VAR A HOBLAT AT |
[ AR T 250300 T BRHFILIE T e i
bR R SR A G FE N T B N - 1K B 2 LB A LA AL A
C e A A A LB R O AR ;
D ARSI £ S KL I8 SL L ILAD T o £  TIR K BT 0 |
LRSI AR BLA A CuMn T Zr 904 B0 . B FLFLAT Rt 5 B 6 £ 2 b T LU R4 5 A A% A
ES T T2y !
3 (RAREAEERIE) |

emerfese e —men st —pmerese st —pmer st —pmerese st —pmsr st —merese—hst—pmsr st et ese—h st —pmsr sttt ese—h sttt et ese—hst st —ess—hst st ese—f st st —fess—pst—pmsee®

x

1517



