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ABSTRACT: This paper aims to enhance the strong hardness of the copper alloy and expand the application range of the alloy.
Cu-Fe-C alloy was prepared by adding iron powder and graphite powder with different proportions of eutectoid composition to
copper powder, and using vacuum hot pressing sintering method. The effect of the addition of iron powder and graphite powder
on the microstructure and mechanical properties of Cu-Fe-C alloy was studied. The results show that hot press sintering can
generate cementite in situ; with the increase of iron powder and graphite powder addition, the hardness of the copper matrix
continues to increase, but the tensile strength of Cu-Fe-C alloy first increases and then decreases; when the powder and graphite
powder are added at 5% (mass fraction, the same below), the tensile strength increases from 197 MPa to 281 MPa, an increase
of 43%. The increase of the strong hardness is caused by the second phase to refine the crystal refinement and the second phase
strengthening, and the reason for the first increase and then decrease of the strength is that with the increase of graphite powder,
the graphite powder accumulation area gradually increases, which splits the copper matrix.

KEY WORDS: hot press sintering; Cu-Fe-C alloy; microstructure; mechanical properties

Fe
SiC  ALO; Cu-Fe
Cr Ag Nb [1=4] [5-7]

Wi BEE: 2021-06-21
HEE£IB: wil A3 /T:E (2018]Y0278)
TEERBAN: AAE (1983—), &, 307, TEHEF A2 EMFRB L R ALK,



142 2021 9
1 REAR
(8] Lu 191 Tab.1 Experimental scheme
Fe-5C Fe+C /g
0 0.05% 1% Fe C Cu
0.2% 0.7% Cu-14Fe-C I 0 0 0 150
C ol Gyo MM 2" 5 7.44 0.06 142.5
Cu-14Fe-C 3* 10 14.88 0.12 135
4* 15 22.32 0.18 127.5
0.8% 99.2% 400 °C
12401 [12]
Cu-14Fe-C ﬂ .20 MPa o 0.1 Pa
0.05% 0.2% 0.7% 10 °C/min o o0c
30 min
035% 1.4% 4.9% [8—11] 3
1 mm 3 mm 13 mm
X
4%
Cu-Fe-C 5¢ 50 mL 100 mL
Fe C
! 2 HREIE
124 : 1 Cu-Fe-C
1 Cu-Fe-C
Cu-Fe-C 1
X 197 MPa
Cu-Fe-C
5%  Cu-Fe-C
281.6 MPa
1 iR 43%
XQM-4KL VHP140/ 15% HV74.94
25-2300 @60 mmx
140 mm BX53 Olympus TD-3500 45%
X Delphi CLEM WDW-20
HV-1000A 2 Cu-Fe-C
99.99%
30 pm 99.95% 2a
150 um  Fe 99.95% 74 pm 50~200 pm 950 C
1
28 3t 4
124 2 1
0 5% 10% 15% 1 20~30 pm 3~5 um
1
3:1
280 r/min 12h 2b—c
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Fig.1 Mechanical properties of samples
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Fig.2 Microstructure of sintered samples

XRD

o-Fe

XRD

o-Fe

4%

4a—-c

b 5%

d 15%

SEM



144 2021 9
4d—f a-Fe
Fe C 301
3
HV800
4 4 B C 3 HV195 GBT 6983—2008 3
2 2 B o A-Cu @-aFe
0,
94.83% 15%—(Fe+C) J‘ T ? o 4a
4d—f 10%—(Fe+C) L l . N
2
) g
g
5%—(Fe+C) l i A
0,
1o e I -
20 30 40 50 60 70 80 90 100
20/(°)
3 X
XRD Fig.3 XRD pattern of samples

5%
(Fe+C)

10%
(Fet+C)

RHHR

30 pm

15%
(FetC)

4 SEM
Fig.4 SEM images of samples



13 5

Fe C 145

HV339.83

cc + 3

HV141.25
Cu-Fe-C
XRD

x2 BIESWETRHEFLL
Tab.2 Energy spectrum analysis of the atomic ratio
of each element

Fe C Cu

A 90.92 3.29 6.79
B 0.37 94.83 5.24
C 71.52 25.21 3.26

cc +

#x3 FAEAREBEALNEREE
Tab.3 Vickers hardness of different regions
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2 3 4
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HV203.5
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