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Effects of Rotational Velocity on Weld Character of
Inertia-Welded IN 713 C-SAE 8630
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Abstract

Inertia friction welding, a relatively recent innovation in the art of joining materials, is a forge-
welding process that releases kinetic energy stored in the flywheel as frictional heat when two parts
are rubbed together under the right conditions. In a comparatively short time, the process has become
a reliable method for joining ferrous, nonferrous, and dissimilar metals.

The process is based on thrusting one part, attached to a flywheel and rotating at a relatively
high speed, against a stationary part. The contacting surfaces, heated to plastic temperatures, are
forged together to produce a reliable, high-strength weld, Welds are made with little or no workpiece
preparation and without filler metal or fluxes.

However, in order to obtain a good weld, the determination of the optimum weld parameters is
an important problem. Especially, because the amount of the flywheel mass will be determined
according to the initial rotating velocity values at the constant thrust load, the initial rotating velocity
is an important factor to affect a weld character of the inertia-welded IN 713 C-SAE 8630, which is
used for the wheel-shafts of turbine rotors or turbochargers, exhausting valves, etc.

In this paper, the effects of initial rotaional velocity on a weld character of inertia-wleded IN 713
C-SAER8630 was studied through considerations of weld parameters determination, micro-structural
observations and tensile tests. The results are as the following:

1) As initial rotating velocity was reduced to 267 FPM, cracks and carbide stringers were completely
eliminated in the micro-structure of welded zone.

2) As initial rotating velocity was reduced and flywheel mass was increased correspondingly, the
maximum welding temperatures were decreased and the plastic working in the weld zone was
increased.

3) As initial rotating velocity was progressively decreased and carbides were decreased, the tensile
strengths were increased.

4) And also the fracture location moved out of the weld zone and the tensile tests produced failures
only in the cast superalloy IN713C which do not extend into the weld area.

5) The proper initial rotating velocity could be determined as about 250 thru 350 FPM for the better

weld character.
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Fig. 1- Shape and dimensions of tensile test specimens,
IN 713C(left) and SAE 8630(right)
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Fig. 2-View of inertia weldmg on Inertla Welder at
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Fig. 3-Schematic of inertia friction welding mechanism
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Table 2-Effect of initial rotating velocity on tensile
strength of inertia-welded IN 713C-SAE 8630.

Imtxal Velocity FPM(rpm) ‘ Ultimate Strength, psi
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475 (1,900) { 118, 000
350 (1,400) | 124, 000

: 130, 000

315 (1,260)

Fig. 6-Fracture location of tensile test bar, inertia-
welded IN 713C-SAE 8630
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