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Abstract The performance of single crystal cast blades for gas turbine applications depends sensitively
on defects, the dendritic phase, the size of y phase and the uniformity of microstructure. It is therefore
important to characterize and understand the microstructure and chemical composition in order to effec-
tively control the microstructure of the blades. In this work, main alloying elements of Cr, Co, W, Al, Ti
and Nb and the single crystal morphology was examined and chemical composition was analysed in an
effort to establish the microstructure and properties relationship of the single crystal cast blades. The
matrix and eutectic phases are found to be devided into three and two regions, respectively with the size
of yphase and chemical composition. It is particularly noted that Ti element plays an important role con-

trolling the microstructure of the single crystal blades
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Fig. 3. SEM microstructure of SC blade

Table 1. The Chemical Composition of EDAX
Analysis (wt%)

Ni
62.98

Al ‘\nalysis area

Cr | Co| W[ Ti
11.70' 9.84 | 7.20 | 4.64

3.65 | l cross section

Fig. 1. Photograph of single crystal (SC) cast blade

. Table 2. The Chemical Composition of WDX —
(solid type)

Analysis (wt%)

%%iNI!CI W"Ti\AHNb
M1 163.42/10.33] 9.4019.20 | 3.40 , 355 | 0.71
M3 56/&‘1799 1110 6.18 | 4.43 | 1.95 | 1.63
E \7114* 3.48| 7.03] 231 9.45‘454 2.04

M: 71, B g R

Dispersive x--ray Spectrometer) #4743z &
Table 19, Fig. 3, 4 % 52 WDS (Wave
length Dispersive x—ray Spectrometer)- 4
A5 E Table 26 pebucl %, Fig. 2 7

+ :
WV o) dAd gEzde Nivl gFez4 Cr
12, Co 10, W 7.3, Ti 45 2 Al 3.7 (wt%)
Fig. 2. Dendrite structure of SC blade by SEM. A and H72 g Jelyy, AEE " gHEE )

B are cross sectional and longitudinal structure,
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Fig. 4. SEM microstructure of SC blade etched by
etchant 2

Fig. 5. Magnified portion of the squared area shown in
Fig. 4

Fig. 6. Characteristic X —ray mapping between M3 and

El areas in Fig. 5
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Fig. 7. Dark field image and diffraction pattern of M1
area (Fig. 5) of SC blade by TEM
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Fig. 8. TEM image and diffraction pattern between E2
and M1 area (Fig. 5) of SC blade
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Fig. 9. TEM image and diffraction pattern of E1 area of SC blade in Fig. 5 left : near M3 area, right : near E2 area

2pym B[0O11]

Fig. 10. TEM image and diffraction pattern of 122 area of SC blade (Fig. ) right direction : near 1 area
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