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Abstract

The temperature sensor of a certain aerospace engine under development in my
country requires a high temperature resistance of 800°C and a pressure resistance of 17
MPa for more than 30 minutes. The gas temperature in the engine combustion chamber
is as high as 3000~4700K, and the gas pressure can reach several megapascals to 20
megapascals. During entering the atmosphere, it will experience severe high temperature,
high pressure, and high vibration environment. In this environment, in order to ensure the
accuracy of real-time temperature data collection, the thermocouple needs to be protected
in a small space.

In this paper, high-temperature vacuum brazing is used to weld GH3039 metal sleeve
and armor, and the vacuum brazing furnace is used to conduct multiple groups of
exploration and select the best process parameters. The experiment is divided into two
parts: 1. Pre-experiment. 2. The main test. In the preliminary experiment, the same
material GH3039 alloy was used to explore the effect of different roughness, holding time
and heating temperature on the filling rate, and to lock the parameter range. After the
preliminary test results are obtained, the main test plan is set according to the test results.
In the main experiment, the effects of different gaps, holding time, fixed direction, and
heating temperature on the filling rate were explored. The metallographic photo stitching
maps of the test results were analyzed and compared, the filling rate was calculated and
the best test parameters were selected in combination with the results of the pre-test.

In the main test, the test results are basically consistent with the results of the pre-
test. After analysis and comparison, the optimal temperature is selected as 1030 [, and
the holding time is 20 minutes. The optimal gap is determined between 0.14mm ~
0.15mm. The roughness after sanding with 2000 mesh sandpaper is the best roughness
parameter. At a heating temperature of 1030( ] and a holding time of 20min, sanding with
2000 mesh sandpaper is adopted, and the clearance is 0.14mm Under the condition of
0.15mm, after calculating the filling rate, the brazing filler metal is almost completely
filled in the filling gap, and the filling rate reaches 97.2%.

Key words: GH3039; Vacuum brazing; Roughness; Holding time; Brazing temperature;
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