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Table1 Processing of T1Cu/316L stainless steel bimetallic

composite samples with different thicknesses
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Fig. 1 Sample diagram: (a) Tensile test sample; (b) Tensile shear test sample
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Fig. 2 SEM images of T1Cu/316L stainless steel bimetallic composites after annealed at different temperatures :
(a) As-rolled state; (b) 600 °C; (¢)700 C; (d)800 °C; (e)900 °C
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Fig. 3 EDS line-scan images of the interface in T1Cu/316L stainless steel bimetallic composites after annealed at different temperatures:

(a)600 °C; (h)700 °C; (¢) 800 C; (d)900 “C
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Interfacial EDS mapping of T1Cu/316L stainless steel bimetal composites after annealed for 2 h at different temperatures :

(a)600 °C; (b)700 °C; (¢)800 °C; (d)900 C
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Fig. 5 EBSD results of copper layer in T1Cu/316L stainless steel bimetallic composites after annealed for 2 h at different temperatures :
(a)600 °C; (b)700 °C; (¢)800 C; (d)900 °C
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Fig. 6  Grain size distribution histograms of copper layer in T1Cu/316L stainless steel bimetallic composites after annealed for 2 h at

different temperatures: (a) 600 °C; (b) 700 “C; (¢) 800 °C; (d)900 °C
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Fig. 7 EBSD results and grain size distribution histograms of steel layer of T1Cu/316L stainless steel bimetallic composites :
(a, d) As-received; (b, e) Annealed at 800 ‘C; (¢, f) Annealed at 900 °C
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Fig. 8 Vickers hardness of T1Cu/316L stainless steel bimetallic

composites in as-received state, as-rolled state,

and after annealed for 2 h at different temperatures
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Fig. 9 Mechanical properties of T1Cu/316L stainless steel
bimetallic composites in as-rolled state and after 2 h annealing at
various temperatures : (a) Engineering stress-strain curve;;

(b) Summary chart of mechanical properties
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Fig. 10 Engineering stress-strain curves of T1Cu/316L stainless
steel bimetallic composites reduced to

different thicknesses
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Fig. 11  Tensile fracture morphologies of T1Cu/316L stainless

steel bimetallic composite samples reduced to 1.2 mm:

(a) Cu layer; (b) Steel layer; (¢ ) Cu/steel interface
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Fig. 12 Tensile shear strength-displacement curve of a 1.6 mm-
thick T1Cu/316L stainless steel bimetallic composite specimen

after annealed at 700 °C for 2 h
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Fig. 13 EDS elemental maps of tensile-shear fracture surface of samples annealed at 700 “C: (a~c ) Steel layer; (d~f) Copper layer
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Fig. 14 Schematic diagram of the cold rolling bonding
mechanism: (a) Work-hardening stage; (b) Mechanical
interlocking stage; (c) Interfacial diffusion stage;

(d) Diffusion annealing stage
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Microstructure and Properties of Cu/Stainless Steel Bimetallic Composites by
Cold Rolling

WANG Chong', LEI Qian', QTU Wenting’, ZHANG Ying’, CHEN Tianlai’

(1. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China; 2. Zhongjin
Lingnan Technology Co., Ltd., Shenzhen 518122, China)

Abstract: With the shortage of copper resources, bimetal matrix composites partly replacing copper with steel have high economic value.
To combine high thermal conductivity of copper with high strength of stainless steel, this paper successfully prepared T1 copper/316L
stainless steel composites by single-pass cold rolling. Effects of annealing temperature on the microstructure and properties of T1 Cu/316L
stainless steel composites were studied by scanning electron microscopy, hardness tests, tensile tests, tensile shear tests and electrical
conductivity tests. Results showed that annealing can eliminate interface defects and improve interface structure. With the increase of
annealing temperature, hardness and strength of copper/stainless steel composite materials gradually decreased, while elongation gradually
increased, and electrical conductivity improved. After annealing at 700 “C for 2 h, excellent comprehensive properties can be obtained,
with a yield strength of 539 MPa, a tensile strength of 689 MPa, an elongation of 33%, a shear strength of 191 MPa, and an electrical
conductivity of 54.9%IACS.

Key words: copper/stainless steel bimetallic composite; cold rolling; annealing treatment; mechanical property; binding mechanism
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