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Feasibility Study of Induction Brazing Instead of Flame Brazing for
Combined Conduits

LI Qianhui, JIANG Yi, HUANG Wenxi
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Abstract: To address the safety hazards (open flame), environmental pollution, and low efficiency associated with flame
brazing of T2 copper conduits and HPb59-1 brass flat nozzles in aircraft oxygen systems, this study investigates the feasibil-
ity of replacing conventional flame brazing with high-frequency induction brazing. A comparative analysis of joint quality
was conducted using Ag45CuZn filler metal on flame-brazed (8 samples) and induction-brazed (10 samples) specimens
through non-destructive testing (X-ray), mechanical property assessment (shear strength), and microstructural characteriza-
tion (metallography, EDS). Key findings reveal: Induction-brazed joints exhibit superior surface quality with fully formed
fillets (R3.0-4.5 mm), eliminating post-weld polishing. All specimens passed 31 MPa pressure tests. X-ray inspection de-
tected two 0.5 mm pores (spaced 0.6 mm apart) in one flame-brazed joint, while induction-brazed samples showed no in-
ternal defects except for 0.94 mm incomplete penetration in the low-heat-input group (25 A/40 s). Both processes produced
joints with shear strength exceeding the base metal (fracture occurred in the copper tube), but flame-brazed microstructures
contained clustered micropores (maximum &0.25 mm). EDS analysis confirmed more intense metallurgical reactions at the
filler/HPb59-1 interface than at the filler/T2 interface. Significant grain growth was observed in brass under 30A current,
with Zn diffusion into the copper substrate. The study demonstrates that induction brazing effectively eliminates porosity
and enhances process safety. Strict control of heat input parameters (recommended current <28 A) is critical to mitigate brass
dissolution risks.
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Fig. 1 Schematic diagram of electromagnetic induction heating
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Fig.2 Sample structure and dimensions
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Fig.3 Coil structure and size
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Table 1 Recommended process parameters for high-frequency

induction brazing
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Table 2 Experimental study on main welding process parameters of

high-frequency induction brazing
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Fig.4 Brazing condition of test piece
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Fig. 5 Partial magnification of X-ray and flame brazing specimens
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Fig. 8 Observation under a 50x microscope
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