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ABSTRACT

Platinum belongs to a type of refractory metal with very stable chemical properties.
Platinum has strong corrosion and oxidation resistance, and stable electrical properties. It is an
important material used for high-temperature sensor probes in aviation engines. Therefore, it is
necessary to connect platinum. Vacuum brazing is a feasible method to achieve its connection,
and studying its vacuum brazing process and structural properties is of great significance.

This article uses H1CuNi30-2-0.2 brazing material to braze platinum. By changing the
brazing temperature, brazing time, and brazing amount, the microstructure, composition, and
phase of the brazed joint were analyzed using metallographic microscopy, scanning electron
microscopy, energy dispersive spectroscopy, and X-ray diffraction. The influence of brazing
process parameters on the microstructure and properties of the platinum brazed joint was
studied.

The research results indicate that during the brazing process, the brazing material and base
metal will diffuse with each other, forming four regions with different compositions and
microstructure: base metal zone, diffusion zone, interface zone, and weld center zone. In the
diffusion zone, there are Ni3zSi compounds with dispersed distribution in the form of dots and
particles; The weld center area is composed of a large number of Cu based solid solution
consisting of CuzgNi and CusPt near the interface area on both sides, and a small amount of
eutectic structure consisting of Ni3Si and Ni based solid solution in the middle; The hardness of
eutectic structure composed of Ni3Si and Ni based solid solution is 300.8HV, while that of Cu
based solid solution is 210.2HV.

The brazing process parameters are closely related to the microstructure and properties of
the brazed joint. When the brazing temperature rises from 1180 C to 1200 C, the diffusion rate
of elements increases, the weld narrows, and the scope of the diffusion zone increases. The
eutectic structure composed of Ni3Si and Ni based solid solution in the weld center area and
Ni3Si compounds in the diffusion zone decrease. The brazing time was extended from 20
minutes to 60 minutes, and the diffusion of elements was more thorough. The weld seam

became narrower, and the eutectic structure and Ni3Si compound decreased. In addition,
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reducing the pre fabrication amount of solder can reduce the filling of liquid solder towards the
weld seam, leading to the narrowing of the weld seam and complete diffusion of elements,
achieving the goal of eliminating eutectic structure and Ni3Si compounds. The hardness value
from the center zone of the weld seam to the base metal zone first decreases and then increases,
reaching the highest value near the interface zone, and then decreases with the increase of

diffusion distance.
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