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Table 1 Chemical composition of DD5 singlecrystal cast alloy Wy /%

Cr Co Mo w Ta

Al Hf C B Ni

7.05 7.62 1.56 5.02 6.58

6.31 0.17 0.049 <0.01 HiAth
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Fig. 1 Relationship between the lost weight rate of DD5 single crystal
cast alloy and concentration of H,SO,
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Fig. 2 Relationship between the lost weight rate of DDS5 single crystal
cast alloy and concentration of FeCl,
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Fig. 3 Relationship between the lost weight rate of DD5 single crystal
cast alloy and chemical milling temperature
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Fig. 4 OM images of DDS5 single crystal cast alloy surface with H,SO,-FeCl; chemical milling at different temperature
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Fig. 5 SEM images of DD5 single crystal cast alloy surface with H,SO,-FeCl, chemical milling at different temperature
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Table 2 Chemical elements composition of DD5 single crystal cast alloy with H,SO,-FeCl, chemical milling at different temperature

- (&) 25 CAbsE 70 CALAE

SR JEF 53 5U% T 535U % JEF 5350 % J A 535U % JEF 53 5U% Joi i 43 H5 %
Ni 58.32 63.15 56.47 60.42 54.62 57.97
Cr 8.67 7.51 9.70 8.54 8.35 7.25
Co 6.82 7.03 7.24 7.67 6.63 6.92
Mo 1.28 1.62 1.38 1.89 2.19 2.58
w 4.81 4.95 417 5.19 5.58 6.41
Ta 5.51 6.38 5.24 6.62 7.65 8.39
Al 12.82 6.14 10.15 5.68 10.33 5.52
Re 1.56 3.03 1.37 31 2.25 4.43
0 6.31 1.05 2.17 0.31
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Fig. 6 AFM images of DDS5 single crystal cast alloy surface with H,SO,-FeCl; chemical milling at different temperature
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Study on H,SO,-FeCl,Chemical Milling Agent and Its Technology for
Nickel-Based Single Crystal Blades

FEI Ze-yuan', ZHANG Ming-jun’, ZHAO Guo-qi®, XIE Hong-wei’, JJIANG Shen’

(1. Military Representative Office of the Naval Equipment Department in Shenyang, Shenyang 110043, Liaoning, China; 2. Shenyang
Liming Aero-Engine (Group) Corporation Ltd. , Shenyang 110043, Liaoning, China; 3. School of Mechanical Engineering, Guizhou
University of Engineering Science, Bijie 551700, Guizhou, China; 4. School of Metallurgy, Northeastern University, Shenyang 110819,
Liaoning, China)

Abstract:

In this paper, the formulation of H,SO,-FeCl, chemical milling agent and its ability to mill DD5 single
crystal superalloy were investigated, and the weight loss rate and OM, SEM, EDS and AFM characterization
means were used to analyze the chemical milling effect and ability of the chemical milling agent. The results
indicate that the appropriate conditions for preparation of H,SO,-FeCl; chemical milling agent is of
4.8 mol - L™ concentration of H,SO,, of 0.16 mol - L™ concentration of FeCl,, and their volume ratio 4 : 1.
The chemical milling agent can rapidly corrode the Ni and Al elements in DD5 single crystal cast alloy, but is
slow corrosion to the Mo, W, Ta and Re elements in alloy. At room temperature, the milling is more uniform,
the surface layer formed a rich Cr and Co corrosion-resistant oxides, Cr and Co corrosion ability is weaker;
at a high temperature of 70 °C , the milling agent has a stronger corrosion ability of Cr and Co elements, the
milling rate is significantly increased.
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nickel-based single crystal blade; chemical milling agent; chemical milling; DD5 alloy
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