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A Study on the Integrity Recovery according to Manual Overlay and Pre- & Post-
welding Treatment of Nickel-based Superalloy for Gas Turbine Blade

Ay =, wgdl g AN NFY2 Y43 ° YRY
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Hyung-ick Kim"*, Hong-sun Park', Yong Huh', Jae-mean Koo?, Chang-sung Seok?,
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mbustor unit ﬂ
> Turbine unit

Compressor unit

Fig. 1 General Electric MS9001H industrial gas turbine
capable of producing 480MW net power output in
a combined cycle application. Picture by S.
Balsone and J. Schaeffer, General Electric
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Fig. 2 Cut-out specimen for the platform of GTD 111DS
material blade(L) and overlay welding state(R)
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Fig. 3 The size and appearance of specimen(l) and
substrate and welding division after manual
overlay welding(R)

Table 1 Nominal chemical composition of GTD 111DS
and GTD 111(PMet 811) (Wi%)

Ni Cr Co Mo Ti

GTDI11 DS | Bal. | 13.6 9.14 1.60 | 4.90

GTD111 Bal. | 13.72 | 9.20 1.50 | 4.74

Al Ta W C B

GTD111 DS | 3.00 | 2.87 3.44 0.09 | 0.01

GTD111 282 | 2.62 3.60 0.10 | 0.01
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Fig. 5 Condition of pre-welding and post-welding
treatment for manual overlay welding
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Table 2 The primary y’ size on base metal for pre-welding
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Table 3 The primary vy’ size on welding for pre-welding
and post-welding treatment conditions (L)

Welding Base metal
Set No.
Mean Min. Max. Std. Dev. Mean Min. Max. Std. Dev.
1 1.232 0.856 1.822 0.239 1 0.765 0.331 1.251 0.151
2 0.977 0.622 1.534 0.182 2 0.473 0.138 0.769 0.112
3 0.714 0.527 1.083 0.099 3 0.547 0.067 0.788 0.117
4 0.809 0.425 1.304 0.211 4 0.896 0.355 1.794 0.256
5 0.833 0.384 1.246 0.162 5 0.481 0.195 0.996 0.124
6 0.647 041 0.922 0.096 6 0.409 0.094 0.591 0.086
7 0.957 0.604 1.560 0.200 7 0.823 0.047 1.670 0.246
8 0.668 0.472 0.847 0.086 8 0.466 0.167 0.803 0.122
9 0.682 0.504 1.029 0.107 9 0477 0.067 0.710 0.106
10 0.654 0.446 0.831 0.088 10 0.465 0.120 0.797 0.127
11 0.662 0.501 0.88 0.084 11 0.589 0.308 0.929 0.104
12 0.947 0.652 1.316 0.160 12 0.438 0214 0.762 0.093
13 0.692 0476 0.955 0.083 13 0.716 0.047 1.216 0.192
14 0.716 0.536 0.944 0.094 14 0.493 0.195 0.733 0.098
15 0.722 0.479 1.017 0.104 15 0.532 0.224 0.808 0.126
16 0.705 0.455 0.955 0.114 16 0.554 0.275 0.928 0.119
17 0.820 0.485 1.726 0.227 17 0.426 0.241 0.689 0.085
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