E1
HASD 54RO S—HIEICRIETREZORE

Effect of manufacturing method on tribological behavior of the copper alloy
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(a) Extrusion (b) Casting (c) Forging

Fig. 1 Laser confocal microscope color images of the original surface of the copper alloy
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Table 1 Surface roughness and Vickers hardness of the specimens

Extrusion Casting Forging

Sa, pm 0.178 0.377 0.106
Sz, pm 2.228 3.654 1.787
HV 125 113 134
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Fig. 4 Laser confocal microscope color images of the worn surface of copper alloy and bearing steel ball
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Fig. 5 SEM images and EDS analysis of the worn surfaces of copper alloy

4.3.1 1000 FEEERAR TOERRBOKR

TEAEIRI% 1000 B TEERER 21TV, &0 RN T
L7EBBIC O W THER L. BERKOHS % Fig. 6
2R,

FRHVECIE, BEREMR R EEEBIAAE 1 0 & A E
AL, TO#%, ¥300 EENOREREHZHMEIKL
B HIRAIIRT L.

PRETE T, BREMREUIBERGEZICER L, B
30 HEE TR, 50 HELMHE LY B TS
REBREHZBEVIR LD SMRAITIET L.

—J7, $OEIETIE, BREREBUIEEEEE N BH
480 HAE F CTHIHIECHEE L IR TRES,IC R T T T B
L, 500 FEH0 5 K& REBA#EYIELAENS L 0 200 400 600 800 1000
L. Number of cycles

DL EORER, MHECHEETIE, BEEBRAE %)

BEEBREN K X BB AR 0 R T L, s ETI, Fig. 6 Relationships between the number of cycles
JEE 2 B AATEL 74 70> B At D BUEVE T 0 b BEEREOME < | and friction coefficient (1000 cycles)
ABPRICKRELS LD T L L Bbh ol

o
(&)

o
»~

|

il

o
w

i

il
m rl v'l‘ | W’Wm ) \ m,ﬁwwﬁm

i Tw

P: fo'g . —— Extrusion
V: mm/s - i
~  Stroke: 20 mm I(::g?gl?]%

o
()

©
[N

Friction coefficient

4.3.2 1000 REZKOERED L —Y—BAMBHRERR

HHE I LOMHFM ThH 2 MR O BEFRERE T il 2 L — P — BB TRIZ L. £ ORI % Fig. 7 1[TR 7.

PHEETIE, WE20 500 275 SEXLAZ O, BEREE PRI E RS SER L. RRBERERS 3152
pum Th o7z, HFHITIT, BERERL R CEOWEGEOBEN AL, TREFIZEL AL,

BIEETIE, 6Ee0 IR 2o B ST LA LI, FEREREEENRE SER L. KRR S 13164 pm
L7y, MHELY bR Roto., MFEMIE, MHEEERICL, EREESEICERRE L F CIEO# & & 0B8E )
Aoz,

— 05, $EETIE, BRI ST LAARLNTN, RREREES T 11.0um TH Y, LoFEEIZIE~TES,
FEFEIRME BBV, MTFAMIZIE, tORER A L FERICEEFRIE & [F CIE O E&0OBENA DN DD, € OmBITH.

PLEORER, fHECIHERER RN R BERELEZ &, HFEECIIERESRSREBRELEZ &, i
IE T ORISR A~ERSRIE S B < TERRS bR D 2 LB bro T,

b7 A Re -2 2022 K wEE TRRE 327



Sliding I
direction

Height map

28 pm
F

-

0 um

Extrusion

300

Casting

Forging

00y

Closs-section
profiles

Bearing
Steel ball

Maximum wear
depth: 15.2 um

Maximum wear
depth: 16.4 um

Maximum wear
depth: 11.0 pm

Fig. 7 Laser confocal microscope color images of the worn surfaces of copper alloy and bearing steel ball
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Fig. 8 SEM images and EDS analysis of the worn surfaces and original surfaces of copper alloy
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