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Abstract

In this study, mechanical properties of Alloy 718 welded after forgings for jet propulsion component was investigated.
Hot-forged and machined work-pieces(230mmx70mmx15mm) which have different grain sizes are welded by electron
beam welding technique. After welding, the components were solution heat-treated and aged. Samples were sectioned to
analyze the microstructural evolution and formation of micro-crack. It was found that HAZ grain boundary liquation crack
generally initiates in the coarse grains rather than the fine grains. Needle-like phases with high Nb contents were found at
the outer part near the base metal. Vickers hardness and tensile tests were cartied out at room temperature and at 649C.
The tensile properties of electron beam welding specimens exhibited around 100MPa and 10% decrease in strength and

elongation, respectively.
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Table 1 Chemical composition of Alloy718(wt.%)
Al Si Mn |Cr Ti | Fe Mo | Ni

0.62 0.1 0.06 19.2 11 17.2 2.8 Bal.

~ Base metal

(b)
Fig. 1 Sketch illustrating (a) EB weld joint (b) EB
welding machine

Table 2 Electron beam welding condition

Accelerating | Beam current | Weld speed Focal Vacuum

voltage (kV) (mA) (mm/min) | position (Torr)

60 120 1200 +0 2x10
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Table 3 Chemical compoesition of EDS analysis at the
position of (a) and (b) in Fig. 2(wt%)

Element
Area Al Ti Cr Fe Co Ni Nb
a)Dendrite 0.56 [0.9719.59| 19.8 | 0.38 | 54.8 | 2.36
b)Inter-dendrite 037 |2.03| 87 8.76 0.5 58 21.6

Fig. 4 (a) OM and (b), (¢) SEM image of occurred at
the HAZ grain boundary liquation

Fig. 5 (a) HAZ at the base metal of coarse grain(OM).
(b) HAZ at the base metal of fine grain(OM).
(c) Needle like phases observed at both HAZs
(SEM)
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Fig. 6 Time-temperature-transformation(TTT) diagram
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