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Table 1 Chemical composition of DZ125 revert alloy ingot

C Cr Co W Mo

Al Ti Hf B Ni

0.105 8.77 9.89 6.89 2.06

5.01 1.19 1.62 0.015 Bal.
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Fig.1 Schematic diagram of electron beam melting process
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Fig.2 Surface morphology of top of the ingot: (a) macrograph of
top of the ingot; (b) BSE image at edge of last solidified region; (c)
BSE image at 1/2 radius of last solidified region; (d) BSE image at the

center of last solidified region
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Fig.3 BSE images at the center of the last solidified region: (a)

formless HfO, and a mixture of Al,O3 and SiO,; (b) complex carbides

with regular morphology
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Table 2 EPMA Analysis results of ingot surface composition

Position HfO, Al,O3 SiO, CaO

1 Mol% 99.886 0.114 - R
2 Mol% 88.701 3.221 8.077
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Table 3 Results of EPMA elemental analysis of carbides on ingot surface

Position C Al Mo Ti Cr Co Ni Hf Ta W
wit% 8.088 0.001 3.313 10.308  0.978 0.857 4.074 7.739  53.843 12914
at% 46.867  0.003 2.4 14.975 1.307 1.012 4.825 3.016 20.711  4.885
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Fig.4 (a) Macrograph of the ingot; the metallographic structure of (b) top, (c) middle, (d) and bottom of the ingot; and the magnified BSE

images of (e) top, (f) middle, (g) and bottom of the ingot
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Table 4 EPMA analysis results of elements in different shape of carbide

Shape © Al Mo Ti Cr Co Ni Hf Ta W
Banded wit% 6.925 0.209 1.816 10.469 1.093 1.059 5.705 9.689 55.340 7.695
at% 42.393 0.570 1.392 16.072 1.547 1.321 7.146 3.992 22.489 3.078
Blocky wit% 5.745 0.296 0.812 6.301 0.423 1.272 11.038 25.530 43.909 4.673
at% 38.017 0.873 0.672 10.456 0.647 1.714 14.946 11.368 19.286 2.020
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Fig.5 (a) Schematic diagram of sampling position; (b) XRD

patterns
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Fig. 6 (a) Macrograph slag in the furnace; section BSE images of

(b) interior and (c) edge of the slag
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Table5 EDS analysis results of elements of the slag in the hearth

Positon C O Al Mo Ti Cr Co Ni Hf Ta wW
. wt% 2.25 5.07 1.68 1.23 8.52 9.61 56.38 1.85 9.18 4.06
atrix
at% 8.04 10.77 1.01 1.46 9.39 9.35 55.08 0.59 2.91 1.27
Precipitates W% 1136 060 078 244 581 214 242 1082 1838 3904 621
oninterior  atop 53.21 2.10 1.62 1.43 6.82 2.31 2.31 10.37 5.79 12.13 1.90
~ White Wt% 12.18 168  86.14
inclusion on
the edge  at% 59.84 224 3792
~ Black Wt% 4369  56.31
inclusion on
the edge  al% 56.60  43.31
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Study on influence of electron beam melting on the distribution of inclusions in DZ125
superalloy revert
Huang Danlan, Xue Jianing*, An Ning*, Wu Yajing, Shi Feng, Cao Hehuan, Yang Fan, Li Chongyang
(Beijing Beiye Functional Materials Corporation, Beijing 100096, China)

Abstract: Due to the large proportion of the inclusions, it’s hard to remove the inclusions such as hafnium oxide in the cast superalloy containing
hafnium. In this experiment, DZ125 superalloy revert were melted by high energy electron beam to remove refractory inclusion, and the
composition, microstructure and distribution of slag collected from different positions after electron beam melting were analyzed. The results show
that HfO,and Al,Oj3 in the superalloy revert floats to the surface of the ingot under the action of high-energy electron beam, the refractory oxide
inclusion in the revert can be effectively removed.

Key words: superalloy revert; DZ125 alloy; electron beam refining; inclusion
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