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Evaluation of High Temperature Tensile Properties in GTD-111DS
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ABSTRACT

The. Ni-base superalloy GTD-111DS was designed in the 1970s and is widely used as the matenal of the first
stage blade under a severe combination of temperature and pressure in gas turbines. But because GTD-111DS is

distributed in the shape of blade and blade has a unique figure and many cooling channels, it is hard to manufacture

the test specimen. In this reason, there are little data on the microstructure and mechanical properties of the alloy.
Therefore through the microstructure analysis, present paper observed that the shape of y' did not change even if

aging time was increased but the amount and volume of the deposition of secondary Y ' rose and secondary y' grew

among primary Y'. Also, by tensile test for different temperature, there was difference between yield strength and

tensile strength in room temperature on heat treatment and extracting region but the more increasing temperature, the

more decreasing difference between yield strength and tensile strength.
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Fig. 1 Specimen for evaluation of high temperature

properties
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2.1 GTD-111DS
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Fig. 2 Dendrite of GTD-111DS (z-Axis view)
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Table 1 Chemical compositions of GTD-111DS (in wt.%)

Element C Si Mn Ni Cr Mo Ti Al Co w Ta Zr P S B
min 0.07 - - Bal 1370 140 480 295 910 360 240 0.008 - - 0.005
max 0.10 0.10 0.005 Bal 1410 1.70 510 310 970 420 3.00 0.02 0.010 0.005 0.020

.result 0.11  0.02 0.001 Bal 1426 136 477 233 992 307 237 0,0Q] 0.027 0.007 0.005
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Fig. 4 The size¢ of y' and secondary y' after
“Solution(2050°F 2hr)+Aging(1550°F 4hr)

Fig. 5 The figure of primary y' and secondary y' after
Solution(2050°F 2hr)+ Aging(1550°F 24hr)
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Fig. 6. Tensile Properties of GTD-111DS for different
temperature
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