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Fig. 1 Sketch of gas hot corrosion test facility
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Fig. 2 Microstructure of DD15 alloy in as-cast and heat treatment conditions
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Fig. 3 EDX analysis of corrosion layer of alloy sample after hot
corrosion for 100 h
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Table 1 Hot corrosion property of alloy
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Fig. 4 XRD pattern of corrosion layer after hot
corrosion for 100 h
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Fig. 5 SEM morphologies of surface of alloy after hot corrosion for 100 h



20214 SETHIET0E

Tl 1e] =

3% P =

(a) A

s A ﬁ '- ‘i
IS Founorw [T =

(b) FETSEMR A2 TOR

E6 IdFFERYEIM100 hEHETR SR
Fig. 6 Section microstructure of sample after hot corrosion for 100 h
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Hot Corrosion Behavior of DD15 Single Crystal Superalloy at 900 °C

SHI Zhen-xue, LIU Shi-zhong, ZHAO Jin-gian, WANG Xiao—guang, YANG Wan-peng
(Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract:

The fourth generation single crystal superalloy DD15 was cast in the directionally solidified furnace. The hot
corrosion behavior at 900 “C of the alloy was studied. Morphology of corrosion layer was examined by SEM
and their composition was analyzed by XRD and EDS. The results show that the as-cast microstructure of
DD15 alloy is composed of dendrites; there is a large amount of eutectic in the indendrite area. The regularly
cubical y' phase was obtained after heat treatment. In the process of corrosion, the corrosion was uniform
without spalling and corrosion pits. The hot corrosion rate at 900 °C. was relatively higher in initial stage, and
then gradually decreased with increasing time. The corrosion speed under the condition of gas corrosion was
very slow during the corrosion test of 100 h, thereby DD15 alloy has excellent gas hot corrosion resistance.
The corrosion scale is made up of an outer NiO layer, an intermediate layer, mainly composed of oxide
mixture, and inner sulfide layer. The flake phase NiS may be formed in someplace of the sulfide layer.

Key words:
single crystal superalloy; DD15; hot corrosion properties

(i, ) &H, ldm@foundryworld.com )



