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Table 1 Chemical composition of C10200 (% )
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Fig. 1 Flow chart of experiment procedures
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Fig. 2 IPF orientation images of finished sheets with different reduction rate distributions: (a)Sample 1; (b) Sample 2;
(¢)Sample 3; (d) Sample 4
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Fig. 3 Distribution of recrystallization, substructure, and deformed structure in different finished samples: (a)Sample 1;

(b)Sample 2; (¢) Sample 3; (d) Sample 4
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and deformed structure in finished samples (% )

i P4 W E AR
1 4.6 16.6 78.7
2 6.2 15 78.8
3 7.9 39.6 525
4 7.6 60.9 315

PEAS R AR BS54, PO AL 4 U R B
T 3 R4 DN AU T RO R B, B AR e T
A, PR AR A o A TR T, [l A
IO A5 [0 52 5 485 ) D R) A R
RIHAE TR, RIS, [ W3
FEA o

Pl 4 st b S | SRR L B R S S Uk 4
Tror A, SV S AR IR e 25 F < 15 i
PRI UL, 4R iy AR AFAE S o AR L B A e S
6] 8 ORE, JF HL AR50 0 FErp R 0 S B )
ORI Z , e TR ) Aol e /b o R EE iR 1 AR 2,
TRE 3R 4 19 S | SR i M o A 2

11 5 Sy Jl ity it 77 SO 2 o ] L) 22y
Al o AT DLARRE 1 AURE 2 v ST B 1 AL o Ll

RN, 43514 0.81% F11.61%, XKL 3 v ~7 J7 B &y
7 H(4.049% ) FREE TS0 U A B g 48, 3k
FE 47 7 U R R %, R 9.87% . MRAE ST
S ER ) 22 43 A7 (L S FR B ) 25 < 1573549 ) AT 1, B
] 22480, DU ) —EobE R R o X e BT eT ik
FE 4 157 J7 U — 8tk f . A5G ELTHI T ]
1, RE 3 ANARE 4 ELREEUR b . FSTRI, B
WRELE TR, A5 Y RS 7 45 4
P AHEIREE 3, AR 4 BURT IR LR T R4
i1 T 80%, FrLAST 5 B ki % o

BRI EE S . AR AL B L TR S O 4R
Ao o7 LR 3 A FPAE R AR R U 4l e &2
SAUHIITIRZ., T S SU 2H or 5e/b o AR
BRE 1 ANURE 2, 1URE 3 FHARE 4 R RIS UG 21 43
FLBA R IEN, S7 7 A AU A BB £ . X
SRR BE TR —E W OT , B LR AR
A, BURVR LR RGN, S, Ml R A AR
FRIBTSE . R0RE 4 A0 HARBE 3, ST 28U 415 i
W%, PEREAE S AR R ZU D . X2 TAETE
FRERE R JC R, 37 7 B SR A S AV AU R ) JE AR
SR PRI A B AR AT RS R, BT A
SHRE BRI S LUK SRy BT 5 RS TSR TR LB L T

121



Total 200

ook TR

S5 200 1

TR ST
e SR

RD
— {123)<634> m— {112}<111>

Al
: PN

YA
o e

Y ‘\ e e
® By TN ioop

¥ y L 2%
= 5

100
{110}<112> e {110}<001> Hm

P4 piilRErf S H R BOER A m i ST 250« (a) 1URE 15 () 1A 25 (o) 10 35 (d) ilkE 4
Fig. 4 S, copper, brass, and Goss texture components in finished samples: (a) Sample 1; (b)Sample 2; (¢) Sample 3; (d) Sample 4
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Fig. 6 (a) Microhardness and (b) conductivity of sample 1~4
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Effects of Cold Rolling Reduction Rate Distribution on Microstructure and Properties
of Oxygen-Free Copper Strip

Hu Tongsheng'”, Qin Jing™*, Fu Tingting'”, Zhou Chen'”
(1. Tongling Jinvi Copper Corporation, Tongling Nonferrous Metals Group Co., Lid., Tongling 244000, China;

2. School of Materials Science and Engineering, Tongling University, Tongling 244000, China; 3. Anhui Joint Key
Laboratory of Critical Technologies for High-End Copper-Based New Materials, Tongling 244000, China)

Abstract: As core conductor materials for high-end electronic components and power transmission systems, oxygen-free copper strips
require increasingly stringent performance specifications to meet diverse application demands. During cold rolling, different reduction
rate distribution significantly influences material properties through microstructure transformation including grain orientation, dislocation
density, and texture evolution. Under identical total deformation conditions, this study investigated effects of different cold rolling reduction
rate distribution schemes on microstructure, texture, and performance of the material. Results showed that reducing the number of rolling
can reduce the number of intermediate annealing and increase reduction rate of each rolling, which enhanced energy storage and nucleation
sites formation to elevate recrystallization nucleation rates, ultimately leading to smaller final grain sizes. Increasing single reduction
rates improved the proportion of various deformation textures, enhancing product microstructural uniformity. When single reduction rate
exceeded 80%, orientation density of {112}<111>(copper), {110}<112>(brass), and {123}<634>(S) deformation textures was significantly
enhanced, promoting the formation of strong {001}<100>(cube) textures during recrystallization annealing. Higher cube texture proportions
contributed to lower microhardness and slightly improved conductivity of oxygen-free copper strips. The results provided a theoretical basis
for adjustment of production process and optimization of product properties of oxygen-free copper strip.

Key words: oxygen-free copper strip; microstructure; texture; cold rolling; reduction rate

doi: 10.3969/].issn.1009-3842.2026.04.014

Sk WA, R, AT ERE, J R Y HLE T A0 BO N JE A A SR S ERE M 2 [ ]. Sk TR, 2026(4):
118-125.
Hu Tongsheng, Qin Jing, Fu Tingting, Zhou Chen. Effects of cold rolling reduction rate distribution on microstructure and

properties of oxygen-free copper strip[ J |. Copper Engineering, 2026(4): 118-125.

PRI : www.tyge.net HAF A MRS : jxtyge

125



