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Microstructure and mechanical properties of interface between diamond
and oxygen-free copper brazed joints
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Abstract: The vacuum brazing of polycrystalline diamond and OFC using AgCuTi brazing material was conducted. The effects of
brazing temperature (830, 870, 910, 950 °C) and holding time (1, 10, 30, 60 min) on the interface structure and mechanical
properties of the joint were studied, and the mechanism of interface formation was elucidated. The results show that the typical
interface structure of brazed joints is diamond/TiC/Cu (s, s), Ag (s, s)/OFC; the brazing temperature has a significant impact on the
microstructure of the brazed joint. When the temperature is above 910 °C, the mutual dissolution and diffusion phenomenon
between AgCuTi brazing material and OFC substrate is obvious. The shear strength first increases and then decreases with the
increase in temperature, and the highest shear strength of the brazed joint maintained at 870 °C for 10 minutes is 223.6 MPa.

Finally, the fracture location and morphology of the brazed joint were discussed.

Highlights: (1) The formation mechanism of the mutual dissolution and diffusion phenomenon between AgCuTi brazing material
and OFC substrate during the brazing process was explored.

(2) The influence of process parameters on the microstructure and properties of diamond/AgCuTi/OFC brazed joints
was elucidated.
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Fig. 1 Test diagram. (a) schematic diagram of brazing

assembly; (b) schematic diagram of shear test;
(c) brazing temperature curve
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Fig. 2 Microstructural and elemental distribution of
diamond/AgCuTi/OFC at the brazing interface.
(a) backscattered images of the joint interface;
(b) magnified backscattered images of the joint
interface; (c) elemental distribution
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Table 1@ Element composition and possible phases of
the marked area in Fig 2 (b)
VA LS Ag Cu Ti C Al RBTEENIAE
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Fig. 3 Interface microstructure of diamond/AgCu Ti/OFC
joint at different temperatures for 10 min. (a) 830
C; (b) 870 C; (c) 910 C; (d) 950 C
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Fig. 4 Effect of 870 C insulation time on the microstru-
cture of diamond/OFC joint interface. (a) 1 min;
(b) 10 min; (c) 30 min; (d) 60 min
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Fig. 5 Schematic diagram of the microstructure evolu-
tion of the joint interface. (a) heating stage; (b)
Insulation stage; (c) cooling and solidification
stage
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Fig. 6 Strength and XRD patterns at different tempera-
tures. (a) shear strength of brazed joints; (b) XRD
patterns of OFC shear surfaces at 10 min of
insulation
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Fracture morphology of diamond/AgCuTi/OFC joint
at different temperatures. (a) 830 C; (b) 870 C;
(€) 910 C; (d) 950 C
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Table 2 Element composition and possible phases of the marked area in Fig 7
g Ag Cu Ti C ] REAFAE AR

A 0.86 9.15 13.35 76.63 EALlEl

B 3.70 65.93 1.80 28.57 Cu(s,s)

c 66. 82 15.55 0.47 17.16 Ag(s,s)

D 18.55 3.60 36.81 41.05 TiC

E 64.46 8.76 6.91 19.87 Ag(s,s)

F 7.94 66.23 2.97 22.86 Cu(s,s)
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