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Evaluation and Process Analysis of the Superalloy Friction
Welding for Large Shaft

H. S. Jeong, Y. H. Kim, J. R. Cho, H. C. Park and N. K. Lee

Abstract
Friction welding was used to weld the turbine wheel and shaft and have a good welding quality. Friction welding was

conducted an the two dissimilar material, Nimonic 80A and SNCrW. The control of friction welding process parameter

such as flywheel energy, interface temperature, amount of upset have an effect on the mechanical properties of the welded

joint. FE simulation can be a useful tool to optimize the weld geometry and process parameters. Flash shape and thickness

weld is consistent with the simulated results. Process analysis was performed by the commercial code DEFORM 2D.

Mechanical property of weld joints was evaluated by microstructure, chemical component, tensile, impact, hardness test

SO On.

Key Words : Nimonic 80A, Friction Welding, Mechanical Property, Process Parameter
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Table 1 Chemical compositions of Nimonic 80A(1) and
SNCrw(2) (wt%)
Al Si Mn Cr Ti Ni

I (157 {003 {100 {198 |2.59 | Bal
2 1001 [140 | 080 [ 198 | 001 |95

Table 2 Simulation parameter (Rotation energy)

Energy (N-mm) 3.91447x10°
Moment of inertia (N-mm-s2) 1.049x10°
Efficiency 1
Friction factor 0.9
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Fig. 1 Predicted weld shape during the friction
welding using Deform 2D
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Fig. 3 Microstructures of the welded region (400um)

400pm

Fig. 4 SEM micrograph of welded region

Table 3 Chemical compositions of welded region
(wt%)

Cr Fe Ni
1 22.85 3.75 70.63
2 22.44 56.60 20.96
3 23.45 26.15 48.77
4 21.44 62.91 15.95
5 21.40 50.13 27.20
6 21.42 71.34 7.24
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Fig. 5 Tensile properties of friction welded region
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Fig. 7 Vickers hardness distribution of welded region
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