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The effect of texture of an extruded OFHC Cu rod on its sliding
wear characteristics

S. K. Yi, Y.-S. Kim*, J. H. Cho

Abstract
The effect of texture of an extruded OFHC Cu rod on its sliding wear has been explored. Disk specimens with three
different orientations were machined from the Cu rod for the wear test; surfaces of the disk were perpendicular (0°),
inclined with a specific angle (45°), and parallel (90°) to the extrusion axis of the rod. The texture was analyzed using an
X-ray goniometer by measuring {111}, {200}, and {220} pole figures of each specimen. The analyzed texture was

correlated with wear-test results of the Cu specimen. Dry sliding wear tests were performed at room temperature using a
pin-on-disk wear tester against an A1203 ball. Applied load, sliding distance, sliding speed were fixed as 20 N, 200 m,
and 0.5 m/sec, respectively. The 45°-inclined (to the extrusion axis) disk specimen showed the lowest wear resistance
with the least data scatters. It has been found that distribution of cube texture strongly influences wear rate of the extruded

Cu rod.
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Fig. 1 Wear rate of the three-different-orientation
OFHC Cu specimens.
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Fig. 2 SEM micrographs of worn surface of the wear
tested OFHC Cu specimens: (a) 0° orientation,
(b) 45° orientation to the extrusion direction.
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Fig. 3 SEM micrographs of worn surface of the wear
tested OFHC Cu specimens: (a), (b) 0°
(perpendicular), (c) 45° , and (d) 90° orientation
(parallel) to the extrusion direction.
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Fig. 4 Change of worn-track hardness after the wear
test
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Fig. 5 Cross-section micrographs of wear tested
OFHC Cu specimens: (a), (b), (c) 0°
(perpendicular); (d), (e) 45° orientation; (f) 90°
(parallel) to the extruded direction. The red
arrow indicates the sliding direction.
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Fig. 6 {111}, {200}, {220} pole figures of the 0° , 45°,
and 90° orientation OFHC Cu specimens.

ZF Ao FHE B AFSE vy
79 <100>//ND fiber 7} @o] EX 3}
o|™ cube texture 7F 43 A dF F
o = QUth 90" AlHE (200} FHE A
AR BEgoE 35 = A A A7™E 00 A
I B2 cube texture & ZA HE & 4 AT
Aol 45° AlH9 FHEE vlEHE cube texture
b A g "ol JA &I {11138o] go] ¥
TIE BAFEY Cu 9 AATRE 9AYH TR
(FCC)olw o] 7 (111}He] F &£Ywolm&
45° AH& g F A" vl vpEA zbA |
£¥do] ®Bo]l BXHY &g FHz E4S
3 U g 5 AL, o] AHAE G e B
¢ utERE viddde] AnE & 498 £}

o O
i} o

2%

ot
oo ot
fgoan e & 1o

4. 2 &

AAYEAZEFCC) TEE ALY FALEF
(OFHC Cu) ¢EAZ8Y 0 (vpEdo] &3k

- 357 -

of A W), 45 (vFBHO] GEWE
45° 71€olA =), 90° (viEwWo| ¢E9hdkw
B 49 $He AEE FHdka, 4L vy
utd AFE Pt o 2L FH4E 4o

() &5 wEs A AY JPg vpEdH 3
E 0 N¥E 900 AH vEESEE g 2
o] HAE A3t

(2) 45° Y AH9 mid SxE Igta, A5
o] #AAE HAUr}

(3) 0° AE 90° A Al A nvpERE
cube texture’} Z WEEHo] QIUF, 45" A|H]
NE A viddole £YHo] o] XA

(4) vPEW] £¥do] o] B¥F A5 vhd
AW Aste] AFAEIE o @dsted JolE 54
o] B ¢4 Aoz IAHGUTE vEHA cube
texture’t FAE Aoles EFET ¥y
sto] wld £x kel Wt w)g 3ioh

U

[1] L. M. Pradeep, Kishore, and S. V. Kailas, 2008,
Subsurface deformation and the role of surface
texture — A study with Cu pins and steel plates,
Sadhana, Vol. 33, Part 3, pp. 191~201.

[2] W. Cai, J. Mabon, P. Bellon, 2009, Crystallographic
textures and texture transitions induced by sliding
wear in bronze and nickel, Wear, 267, pp. 485~
494,

[3] D.R. Wheeler, 1975, Texturing in metals as a result
of sliding, Wear, 33, pp. 65~74.

[4] P. Heilmann, W. A. T. Clark, D. A. Rigney, 1983,
Orientation determination of subsurface cells
generated by sliding, Acta metall., Vol. 31, No. 8, pp.
1293~ 1305



