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Abstract: 30 % Cr-Cu composites were prepared by spark plasma sintering

the composite such as relative density, Brinell hardness and electrical o}q\u
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59 (SPS). The basic properties of

ity were tested and the microstruc-

tures of the composites were observed. Hot simulation compressipfiMg s-6f the 30 % Cr-Cu composites were conduc-

ted at deformation temperature of 650—950°C , strain rate of \
Gleeble-1500D thermal-mechanical simulation test machine.

posites were fitted, calculated and analyzed. constit

hardening rate @ of the 30 % Cr-Cu composite was

0 s ! and deformation amount of 60% by the
true stress-true strain data of the 30 % Cr-Cu com-

tlon of the composites was constructed, and the work

at the same time. The critical conditions of dynamic re-

crystallization during hot deformation of the 30 % Cr~Cu composites were analyzed by computing the inflection point
criterion of Inf-e curves and the minimum value criterion of —d(Inf)/dee curves. The results show that the true
stress-strain curves of the 30% Cr-Cu composites are mainly characterized by dynamic recrystallization softening
mechanism. The peak stress increases with the increasing strain rate and the decreasing deformation temperature.

The inflection point presents in the In @€ curve and a minimum value appeas in the corresponding — d (Inf)/dee
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curve when the critical state of the 30 % Cr-Cu composites is attained, in which the strain that relates to the minimum
value is the critical strain e.. The critical strain e, decreases with the increasing deformation temperature and the de-
creasing strain rate. The model of the critical strain with e, and Zener-Hollomon parameter can be described by the

function of e, =2. 38 X 10 * 2% 139

Keywords: 30% Cr-Cu composites; constitutive equation; work hardening rate; dynamic recrystallization; critical
condition
Cr-Cu EGMHB LA T Cr 1 Cu B AL, Fepife Y BUR R AL b S8R &, JFAE SPS-30 i
B Cr s oy e B 2 R4 Y 0 J A8 R i 4 e g b b FEAT B4, il & 1 420 mm X A

f. BAJ Co R 69 HE, T4 00 518, FAHES)
Cr-Cu 524 bHBHE B 1803k F it LI i
LT VE I o S5 T X S

MOBHER N T e, —Jr i ss R 2 bR
TE AR B3 T B S 57 B 2 AR 48 AR B i T
BEAL RS s 53— TJ5 1T, A4 AR =R

R P ER AT

5e
BLAL . bk S i 2 % A
Fgs L s P AR R T At
£ 5

HOET SURA KRGS b(‘) B0 1 AR K A B A A
PN 2 37 W R A AR B Y G B

—30/do-0 {1 L& L (14 F5e /N (B R X B
A Inf-e #2145 SO R — 9 (Ind),
ARG, 87T TiC/Cu-Al W ORL Bl 745 P 45
v G A 250 5 e G 2513l NPT 0-0 1 — 00/ o0 il
. AL T 15%SiCp/ Al S G MR I S 1 A5 55 7
RS TRASRERY R 0 T4 Ak 3 5 B 53 Bl 25 7 45
fils PO I 5% 2% A2 350 2 30 265 v ) 345 P RO 0
AKX Cr-Cu EAME MR ZE P HER

it X Cr-Cu & & MR EAT SR 46156 . B 58 e
I A3 75 T S R R A o % 2 06 & L T bR
PIS T 0 BB O H A 7 B L R Inde il 2k 1Y
P55 (—and) /de)-e M L/ MEAIIE . HESFGH
IR A MR B A5 TGS I SRR SRR, LA S 2
B A 7 4 A3 S A B

1 ZWHBEFGE

AR 50 A R R 4 99.9% . SE ¥R AR N
38 pm A9 LM Cu My F14EBE 99.9% . “F 3 ki 42
44 pm 1 Cr By 6 Cu By Hl Cr W& B kL 7 ¢ 3 19

2\ #R 5t

S DS T M EEEE s AR
170 S 25 0 s 82 R 0 S 2 ' !

mm BRI, B T 2N B E 4~5 Pa;
T # JE 100°C /min; FHR ZE 700°C f£%#E 2 min, 4k
ZETHRZE 950°C FFHl 17 Jin & 30 MPa., 7 3 min,
SR Bt A H A R B R

XF il U Y 2 R . S R R SR MR RR E AT
DS, )P BT R 8 2 3k DO A ) % 5 X
#%Eﬁﬁﬂwjﬂﬁi&%%%?ﬁ, FI R R 1T R o

P25 5 95 A AR TR # 8 mmp<d5 mm
B IR AR FE, 7E 25 B DSI 2 Al A 77 (@G eeble-
1500D SBERLAL I 347 25 1R 2 HE QB 5, 4
S L R4 T 2 RE T A

. ﬂ*ﬁ%ﬂﬁtgﬁi}%&%%ﬁrﬁﬁ 650 ~ 950°C .
B 0. 001~ 10O, AT A Yy 60% . A
5 S BT, O 4B F WA AT R
H 7 JSM—56‘9 4 15 L 45 R H AR JEM-2100
‘%53%m%ﬁﬂwﬁéﬂﬂ%%§%ﬁ

30%Cr-Cu EEMRIEEHREFMBNALR
F1 R 30UCr-Cu BEAME ML AR, o]
L, CHL AR B T Re A TR A 19 30 %6 Cr-Cu &4 M kL
SRR HERR AT .
K1 2K 30 %0 Cr-Cu &4 MRk B Hobe 45 285 1 o
HEUEH ., EE 1), H S HUR B K EAH R Cu

F1 30%Cr-Cu EEMHBHGE S EEE
Table 1 Comprehensive properties of the
30%Cr-Cu composites
Density/ Relative Conductivity/ Hardness
(geem™?) density/ % (mSem™ 1) (HBS)
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