7 ok I £

MINING AND METALLURGICAL ENGINEERING

Vol.45 No.6
December 2025

a5 EH o
2025 4F 12 A

AERERETNITRZ S Cu-Al EEHA G SN

BEH, AT
(PHLRHE R MRS TR, BEVE P84 710054)

& E. % Fe Mn Ni TTEX Cu-Al BT854, RAPERS T 2R RIEE Rl Cu-Al-Fe-Mn-Ni & 4, F 0 HE 17 B
BR324 AH A R T WA (SEM) (X R ATHH(XRD) %5 F Bl & S WOW A gL T AL, MK T & 4 1 %
FE RREEAN G R, 25K IKIR (750 °C) I, & & B ERK (N 7.946 o/cm® )  J12E MR REE 25 (HEICREE ly 253.9HV) ; bt TR
TFEs B AR B R IR TE 950 C 44 B 19 55 8.058 g/em® ZE[GHIE | 712 281.5HV , UF LR X4 4 FHER
SN o [T RIS S5 Ak AT DA T 5 4 B85 2 5 11 Ak P 5 4 ) Rl 32 0t SRS IR AT, 10 I 2580 A 2B 42 v 45 4 O Al B2 D
FHUR,

KEEIA : WA, PURBEAS; BeANE; JSURBA WIRAH WA il

FESHES . TG146;TG115 XERERERS: A doi ; 10.3969/].issn.0253-6099.2025.06.033

TEHS: 0253-6099(2025)06-0190-06

Effect of Hot-Pressing Sintering Temperature on Microstructures and
Properties of Element-Doped Cu-Al Alloys

LI Zebang, LIU Eryong
(School of Materials Science and Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, Shanxi, China)

Abstract; Firstly, Cu-Al alloy was doped with selected elements of Fe, Mn and Ni, and Cu-Al-Fe-Mn-Ni alloy, after
being synthesized by adopting hot-pressing sintering process respectively at different temperatures, was subjected to
solution-aging treatment. The microstructure of the alloy was characterized by means of metallographic microscope,
scanning electron microscope, X-ray diffractometer among others, and the density, hardness and electrical conductivity
of the alloy were tested. It is found that at a low temperature (750 °C ) , the synthesized alloy has lower density, around
7.946 ¢/cm’, and poor mechanical properties, with Vickers hardness of 253.9HV. Both density and hardness of the
alloy increase with the rise of temperature. At 950 °C, the density increases to 8.058 g/cm’ and the Vickers hardness
rises to 281.5HV. But the hot-pressing sintering temperature hasn’ t significant impact on the electrical conductivity of
the alloy. The solution-aging treatment can improve the density of the alloy. Meanwhile, solution treatment leads to slight
reduce in the hardness and electrical conductivity of the alloy, while aging treatment brings the reverse effect.
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Fig.1 SEM-EDS analysis of Cu-Al-Fe-Mn-Ni alloy
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Fig.2 XRD patterns of Cu-Al-Fe-Mn-Ni alloy
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Fig.3 XPS spectrum of Cu-Al-Fe-Mn-Ni alloy

22 BUKXEESH
2.2.1 IR S FIHK

AN SRR RS G e 1) A A B An &l S o
TN A5 R EE T IR 1 AL SRR U T, 3 AR A
PLR A B R A A B, AR B 25 TR EE 750 C B
AR IEAS BT , A0 A AR URE B4 43 A A i 5% T AN 38 5]
PECILE S (a) 1o Bl LS T, Cu JEAA 114 i 552 i
ARAEIE O, 002 AR OB B R B A I A IR AS | TR e
i I PR IR A A /N B R AR [ WL 5 (b) ~ (d) ]
PURBESEIRFE 950 °C I, Cu FEAA Gk ) ~F 1 4k
A L A RSURLAH A AT 2>, T SR 4% P 3 440 /N U A
WZ[ WK S5e) ],

LIS/ ETTeY e R N8 S A K= 282 NN £ =2 TS0 0 NN
(sh fr2E e o

K(t —1,) =D - D," (1)

Ao K R Bl R AR AL A R S8 D, AT ¢ Y
SR ORE RS, wm g D A R TE] 2, BSE B R0 46 AR R
St m A R R R A Bl T AR

K IFAE# 2, TR SIEEEASE . H Arrhenius A3,

_ 0
K = Koexp(— RTJ (2)
Ao K AR T 15 0, 0 foRE A KIS AL RE L 1/ mol



55 6 1] AEFR A RS IR U B4R Cu-Al & &AL S5 HERR I 193
04 [® 04 [® 02 [
o oozp T 02f o oop
E 0F E Of £ 03}
z 02} = 02F z -06F
E 04 E 04} E 09}
O 0.6} o 061 o -l2f
2 .08t 2 08} 2 ast
-1.0f -1.0f 18}
_1.2 1 1 1 _1.2 1 1 1 _2.1 1 1 1
0 400 800 1200 1600 0 400 800 1200 1600 0 400 800 1200 1600
Mg/ C g/ C W/ C
0.6 D 0.6
03} 03}
= 0F = 0k
g 031 g 03}
> 0.6 = 06
E -09F E 09}
o -l2f o 12t
& 15} & 151
1.8+ 1.8}
_2‘1 1 1 1 . .1 1 1 1
0 400 800 1200 1600 0 400 800 1200 1600
g/ C pE/C

(a) 750 C; (b) 800 C; (c¢) 850 C; (d) 900 C; (e) 950 C
4 ATERLRET Cu-Al-Fe-Mn-Ni §£H DSC Hk
Fig.4 DSC curves of Cu-Al-Fe-Mn-Ni alloy at different sintering temperatures
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Fig.8 Density and relative density of Cu-Al-Fe-Mn-Ni alloy
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