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Ultrasonics Permits Brazing Complex Stainless Steel Assembly Without Flux

Stainless Steel Tubes

(For Instrumentation Wiring)

Stainless Steel Tubes

Inert Environment
(Argon-Helium)

Seal Plug

Inductively Heated
RF Furnace

Quartz Tube Octopus Transducer

Oxidized Face

28 KC

i

Ultrasonic
Generator

The problem:

To braze a large number of stainless steel instru-
mentation tubes 90 mils in diameter into a stainless
steel seal plug installed in the wall of a pressure
vessel. The brazed assembly must withstand a pressure
of 600 psi of hydrogen. Brazing must be without flux
since residual flux cannot be removed from this type
of assembly after brazing is completed.

The solution:

Ultrasonic vibration of the assembly with an ultra-
sonic transducer during the brazing operation. This
ensures that the brazing material will flow down the
length of each stainless steel tube in contact with the
seal plug.

How it's done:

The brazing operation utilizes an RF inductively
heated furnace with an inert environment. Prior to
brazing, the seal plugs and tubes are thoroughly
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cleaned, and the face of the seal plug is oxidized
(blued) before machining the tube holes through the
plug. The oxidized surface acts as a dam to prevent
the flow of the brazing material onto the seal plug
face rather than into the holes. The brazing alloy for
this application is ASTM B-260B AG-1 with 0.5%
lithium. The transducer (octopus type—special de-
sign) is attached to the stainless steel tube assembly
at a distance of 7 inches below the oxidized face of
the seal block. (Seven inches is a multiple of 3%
inches which is the wavelength of the 28 kc ultrasonic
energy for stainless steel.) The brazing temperature
is 1375°F. Clearance between the stainless steel tubes
and the holes in the seal plug is approximately 5
mils. No flux is used.
Notes:
1. This technique can be used in applications requir-
ing the brazing of complex miniature assemblies.
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2. Inquiries concerning this innovation may be di-  Patent status:

rected to: No patent action is contemplated by AEC or
Technology Utilization Officer . NASA.
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