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B C19210 & a4 i TR
Fig. 1 Schematic diagrams of processing paths for C19210 alloy strip

®1 C12106&M %
Table 1 Chemical composition of C19210 alloy (%, mass

fraction )
By Fe p Cu
JE 4T 0.12 0.03 Bal

). S, XHAFEE TR AR AL, HAR T
2R A LB RS TE Bl 80% (IARE SR
AR 19 20.0 mm & 2B RS ELIEMRE 4.0 mm), B8
JETE 450, 500 F1550 “CFH#EATHI AL TR, A 5 s fi]
H15~480 min, ZJ5 AT IR EL, BASE RS
50%(J5- % /1 4.0 mm [ 2 2.0 mm, [A]FERH £ 38
L), FFFE450 CFHEF AR RIS R B, AR I
8]} 5~120 min,

SR 2 EC A B2 3 I R Y R B, AR
faf 4 0.5 kef, PR FEEFE 15 50 SRS A
(Sigma2008A ) MR A FEL o . A E5d v 20

S, BOFE SR R 22 . $2 18 GB/T 228.1—
2021 4 B AR MR 55 14 iR Uy
2 ), R J7 e LI & & 1 1A MRE, i
A AE R )28 30 mm x 11 mm x 2 mm, SFEAREE N
15 mm, FHHEZE K 1 mm/min. K Bruker D8 %I X
SERATES AT Y AR 3 A, S HE D 2 (7)/min,
L 20°~110°, FEXP AR ST EE I AL 2T, ]
2 e AR, SRS SR B 1 (2 g FeClL+3 mL
HCI+50 mLL H,O) JE iR AT A S U0 BT . 2R
JHISM-TT800 214 4 fif H . folt B ML oM AL 21| #r
HATE SR RS, R4S A BRI AT A Y oo
RO ATELL.

2 HRE5

2.1 E£ERANERHEA
W 2(a) s, C1921044:1F 900 °C x 120 min

K2 C19210 5428900 C x 2 h FFFALEE: (a) SAHZEZY; (b)XRD K
Fig. 2 (a) Optical microstructure and (b) XRD result of C19210 alloy after solution treatment at 900 °C for 2 h
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K3 C19210 G428 —YORHL +— UKL HE : (a) BESE 5 (b) AL SR
Fig. 3 (a)Hardness and (b) conductivity of C19210 alloy after primary cold rolling and primary aging treatment
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K4 C19210 5 B2 AN RIS O : (a) KINAL (b) WEIRAL; (o) id AL
Fig. 4 Microstructures of C19210 alloy after different aging treatments : (a) Under-aged; (b ) Peak-aged; (c¢) Over-aged
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Fig. 5 (a)Hardness and (b) conductivity of C19210 alloy after secondary aging treatment
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K6  C19210 &4 UM (a) BT HE S5 IT0R (b)Cu
(¢)Fe. (d)Portaghi
Fig. 6 SEM microstructure and elemental distribution of
precipitates in C19210 alloy after secondary aging treatment :

(a) Precipitate morphology; (b) Cu; (¢)Fe; (d)P

BI7  C19210 5 28 YRR IR Y13 7 - A2 11 2
Fig. 7 Stress-strain curves of C19210 alloy after secondary

aging treatment
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Fig. 8 Typical fracture morphology of C19210 alloy after

secondary aging treatment
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Fig. 9  Comparison of properties of Cu-Fe-P alloys
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Effects of Thermo-mechanical Treatment on Microstructure and Properties of
C19210 Alloy

Li Xinyang', Zhang Mengfei', Zhao Yuhong', Gu Tao', Jing Jie’, Lan Jiaqi’, Su Peng’, Huang Jialiang’
(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China; 2. Taiyuan

Jinxi Chunlei Copper Company Limited, Taiyuan 030008, China; 3. Yuncheng Kangdao Metal Technology Company
Limited , Hejin 043399, China)

Abstract: C19210 is one of the Cu-Fe-P alloys extensively employed in the electronics industry. In order to enhance strength and electrical
conductivity of the alloy, thermo-mechanical treatment was applied. In this work, the influences of deformation heat treatment on the
mechanical properties, electrical conductivity, and microstructure of C19210 were investigated. Results showed that the optimal properties,
including a Vickers hardness of 134HYV, tensile strength of 445 MPa, electrical conductivity of 88.4%IACS, and elongation of 16.3%, can
be achieved through an optimized combinatorial process: solution treatment at 900 ‘C for 120 min, primary cold rolling (80% reduction)
with aging at 450 °C for 240 min, followed by secondary cold rolling (50% reduction) and aging at 450 °C for 60 min. Microstructural
observations revealed that combined effects of precipitation strengthening from dispersed precipitates and grain refinement from fine
recrystallized grains contributed to the improvement of strength and electrical conductivity. These findings provided a theoretical and
practical foundation for optimizing the performance and engineering application of Cu-Fe-P alloys.
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