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ABSTRACT: The paper aims to research plastic deformation characteristics of Cu-Al,0;(0.68%) dispersion strengthened cop-
per alloy at high temperature. The hot compressive deformation test of Cu-Al,0;(0.68%) copper alloy with 50% of deformation
was carried out on a Gleeble-1500D thermal simulator at 550, 650, 750, 850, 950 ‘C of deformation temperature and 0.01, 0.1, 1,
5,10 s7! of strain rate. The true stress-strain curves under different thermal deformation conditions were obtained. The constitu-
tive equations of the Arrhenius flow stress model based on the hyperbolic sine constitutive relation and the thermal machining
diagram based on the dynamic material model (DMM) were established. There are two basic stages in thermal deformation of
Cu-Al,05(0.68%) dispersion strengthened copper alloy during high temperature compression: strain hardening and steady state
rheology. The main softening mechanism is dynamic recrystallization. The optimum deformation zone temperature of the alloy
is 900~950 °C. Its strain rate is 0.2~2.808 s "

KEY WORDS: Cu-Al,0;(0.68%) alloy; plastic deformation; constitutive equation; thermal machining diagram

KRB 2017-08-04

HEWMHE: BRELEHLTR (2016YFB0300400 ) ;5 7T BAHL &% (B FRAHEHE) (162102410025) 5 7t A
4137 B PR Z #FH %] (14IRTSTHNO07 )

VEER N, B (1970—) , 4, Hid, 235, T BMESMIALLHEAIALAERL



Fo%k HsH

KEBS . Cu-AlLO;(0.68%) ¥R R ALAR & 4 8 It 18 F 45 129

T o i P A AR — R T S AERE L R HLE
G 12 RE R AP IS5 A -Dh e A kL, BRELA 5 5 A
RAFR ST, AkR T aif o e S, iz
THLPHE A . EEHLLE AT . Bk R ik | R
S S N HEVR FN RS RE | B A S A R AR AR L R
T MBI | 025 T R A7 2 A o e 8 R vy TR T S 3k 55
AUk, XFE K TR E A S B EE U
FELE TR, W ARG & BT IR TR A SR T B A 40
/N Y553 A RS AT ALO, JIURL, AN(E AT LR &%
B, HEA RPt s iR . PR, &S
HR N AE ), S H Al PRAR Y 558 = S 4 5
B —H LISk X ALOS/Cu 3R R AL & 4 i BTFSE
SRR R R e R Ak L P BT Sy
I, XA 4RI T AR B s A g2, X ™
RHA5 R 29 5 1% A 4 ) O o

AR PR TP 3 AR 1 T R A 4 S M RHE = iR
ST RN T RIS A REZ —, feug e
&R MR IR AR TE A AR TE AL o 38 1 AR
ARAFIAAREAS R A TE R | A ) i AR TR S5 T 1
N7 3 BN AR RO, SRAS A I AR 1 ) AR T R KR
IO AR PRI T &L, 6 B 0 T T 2 R e A A A
YEE A EES S M. RSN m iR T LR
BTN ST T TGRS, IR T 4 A 4
FE R R AL T AN 7, P08 T N AR R |
TR VL AR e 3 AN [A] PR 2% i A B ) B 5
Wl KA, T3 A AR 3 1 $005 05 B A v A YL 722 1 ) A A
FE; B SN e T R T S UIE] Cu-Se-Bi
HaME N ERAEES N MESPHRE T
Cu-0.23Be-0.84Co & & MIARTEAT Ny, 4R 1M H Fixd +
BMARIBEITERIFH Cu-ALO5(0.68%) %A 4x B FIA 1
ASTEAT MR A 5T 18 N R 4

SCH AR EAL B A ALOS/Cu SRR A
SN XS, FEAERIAL AT AR RRE | AR R
SR SR E IR R AL, W% & & ARG
AT Aok A R (R AR N T, A ST MR A T R AN A
TE . AT AR AR T 3 T, 1331025 &7 34
I T AN ] X3 = MR AR TE R, S il i A 4 3
T T ESEOMEACE TR A R I

1 KL

RIS HE ALO,/Cu PRECIR AL &4, ALO; K
BN 0.68%, %44 b RHE SE 56 %58 i N AL
T2H &, MRERE MR EEM, MR @15
mmx500 mm, BN T R # & 46 30, A% N @8
mmx12 mm, 7E Gleeble-1500D IR IEHL - FAT
PR AF AR

AT R | AR R RN AR T R P 46 AR T A

WS, R T ES800 . BIRIRE N 550, 650, 750,
850, 950 'C, W AEHZF K 0.01,0.1,1,5,10s ", 4
IR 50%. UERET, ZE R BT i Y /0 MR
Oy B R, LA T R R AR, A
8 2 il e ) B A TR R A0 T e FLorb o ) K
KR .

PL 10 “C/s (A e R iR fin 44 30 A8 T2 TR
PR 120 s, IR REESS), ARG IR
T AR [R] R AR 3 R A T IR 4R AR TR I . fialge el B
TSN B SR A FLN - LN AR

2 #HR59WHm

21 EMAO-ENMTHLZ%

e [6] 5 B AR ] 6 AR R AR, Cu-
ALO3(0.68%) R HU R AL A 4 R 45 A 1 g 45 21 /Y
EY A ARMZRILE 1. ATLAEH, %A SRR
1T RAFAE R AR5 AL AR ST 2 BBt o BlE N AR 1)
o, NESEEE L BT, RGBT R 7R
ARE 550 C (#AIK) MM AE#R 105 (88F) 1Y
TEOLT, W7 AR i et I s SO T F, it
LA AR TAT IR I 0 N D WEEAEL, A H BRI 2 R
feiaFh, R ARG S W 5 RRAE . AEAS TR R
950 °C (% ) IR AR R 0.01 s~ (FEAK ) AR BLT,
7 7 107 AR 2 A B S T B S 2R T R,
EE T FRES, WAL T hEHESM. F—
T RE A5, AR I S S B A TR ) 1 KT AN
Wi R ke S, I HW AR R BRI AR I ) i WEAE
I 3T B 2 RS U AR N R R R N . AR IR R R
550 °C. AR A 0.01~10 s ' BF, WA 14350 K
167.35,200.11, 232.09, 243.87, 249.37 MPa, fa&0}i
AR F143 9°h 106.50, 153.81, 189.45, 203.61, 208.25
MPa, FHI N AS T, AR N 7 IR LY ) R B AR
BWAER S, 7305 R R 60.85, 46.3, 42.64, 40.26, 41.12
MPa,

ANRIZEIE 4T, Cu-AlL05(0.68%) VR Bt A4 &
S WA 1R ARG U2 UL B 2, ATUAF Y, i AR
MR A, WEAEL 7 52 B0 i 25 28 R R B T v AR
FRARRRE S, AR RN 0.1 s, IRE N 550~950 C
I, AR J143 5k 200.10, 166.73, 133.67, 99.56,
66.18 MPa; ZZJE LR AR RIS, W R0 ) Bl A 1 A8
R Th = AW, % AN AR R R,
WA AP 1N 7 4 R B i B8 25/, AR TR IR A 650 °C, N
WA 0.01~10 s ' B, WEE R 14351k 128.94,
166.73, 196.05, 209.30, 217.71 MPa, AHABN A5 % 2
5] () 06 B N F7 43 48 K 37,79, 29.32, 13.25, 8.41
MPa,



130 TR A A N 2017 4 09 A
250 200
250}
1057 200 B 0!
_ 10s! 150} -1
200 557! 5s
£ I | E1s0f 25| & Ts!
s” s”
E 150r- 0.1s" § E 100}
200 =100} 01st| 0
- -1 r
o 0.01 s | i 001 s | 1 sol 0.01 s
sl 5ol
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 B 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 0 01 02 03 04 05 06 07 0 01 02 03 04 05 06 07
BURAS AR BNAR
a 550 C b 650 C ¢ 750 C
200 150
150 |
§ 10s™! g 100 |- 0s!
= 2 = 5 -1
R 100 | 5s R s
= s £
a 1 o 50 - Ms"
sor 01 B — T
0.01s7 001 5!
o o
1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 0.7 0 0.1 02 03 04 05 06 0.7
B AR B AR
4850 C 950 °C
El 1 Cu-Al,05(0.68%) ¥R WU L8 A 4 S IR 0 28 3 28 B g - T 4% il 28

Fig.1 True stress-true strain curve under different strain rates of Cu-Al,03(0.68%) dispersion-strengthened copper alloy
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Fig.2 Peak stress of Cu-Al,05(0.68%) copper alloy under
different thermal deformation conditions
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