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Table 1 Composition of infiltrant of Al + Si codeposited

coatings
Sample No. Composition, w/%
1# 1Al +4Si+4 NH,CI + 91 Al,O3
2# 4 Al + 4 Si + 4 NH4CI + 90 Al,O3
3t 6 Al + 4 Si + 4 NH4CI + 88 Al,O3
44 1Al +6 Si+4 NH4CI + 89 Al,O3
5# 4 Al +6 Si + 4 NH,CI + 88 Al,03
6# 6 Al + 6 Si + 4 NH4CI + 86 Al,O3
T# 1Al + 10 Si + 4 NH,Cl + 85 Al,04
8# 4 Al +10 Si + 4 NH,4CI + 82 Al,03
o# 6 Al + 10 Si + 4 NH,4CI + 80 Al,04
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Fig.1 XRD patterns (a), SEM cross-sectional images of 1# (b), 2# (c), 3# (d) of Al + Si codeposited coatings, and EDS results of point 1

and 2 in Fig.1b, 1c (e)
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Fig.2 XRD patterns (a), SEM cross-sectional images of 4# (b), 5# (c) and 6# (d) of Al + Si codeposited coatings
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Fig.3 XRD patterns (a), SEM cross-sectional images of 7# (b), 8# (c) and 9# (d) of Al + Si codeposited coatings
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Table 2 Chemical reaction during Al + Si codeposition at
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Fig.4 Concentration profiles of Al and Si in Al + Si codeposited coatings: (a, b) 1#, and (a’, b’) 3#, (c, d) 7#, and (c' d’) 9#
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Fig.5 XRD patterns (a), SEM cross-sectional images of 1'# (b), 2'# (c), 3'# (d), and EDS results of Al + Si codeposited coatings after

post heat-treatment (e)
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Fig.6 XRD patterns (a), SEM cross-sectional images of 4'# (b), 5'# (c), 6'# (d), and EDS result of point 1 in Fig.6b (e) of Al + Si

codeposited coatings after post heat-treatment

AT CAHEWT, %A E N 9-NiSi A, Mo. Ti. V. Cr Al
Co [E ¥ T -Ni,Si.

eah, 15 AR EHRRIIEE —E&EM Cr M
Mo, FTEGEEM B FEF, ik Cr 1 Mo
AN B T AL + Si 6B 2 P, B 74, s#AN
HHRE AN G B A, 135] 74, 8% 9HIR)Z, IR
JZ ) XRD A1 Wr il SEM FE A Wi 7 fron . Bkl
W, THRIEN 6-NiSi, 8'#F1 9#IRJZE B-NiAl, RIZEH
Wr ik 50 5 AT IR Y 14 ~ 6" #2540,

WERRG B LR —ANETFY Bod R, ot
FE 32 3 Jf 1 2 1A 462 BN (s m 2, Ni-AL 32 38

B
onisi pnal &
S
< |
>
‘B
g8 b b
£ |w
L OL N A
"y oo o o 000 o
20 40 100

60
201()

i AL N B B N A B BOR B P2 2,
b, A B I R AT B R AR AR N I 3 BT .
T E G SRRV E S IR E AL AT ST A,
AT L 3. TN OHR BT R b, g
B 8 Fn . Bl 8a I 8a AT LLF Y, 1#% 2 5 um
DA IR Z T Al & &k 50% 7545, BAER)ZE I
HeXsE, Al EEABEY 10%: 7£ 3#R/Z4, Al
Q& B 50%. MRYEE 8b Al 8b/EI &I, 1R E S
Si & R s, %I 40%, {H 3#REH Si & &
BAG, A 10%, £ RAGLELEER SiE A
WEH. HE 8c M 8cHLUEH, 1E T#RES, Al

7 RIS T 81 OHIRZ NI XRD M RIS
Fig.7 XRD patterns (a), SEM cross-sectional images of 7'# (b), 8'# (c) and 9'# (d) of Al + Si codeposited coatings after post heat-treatment
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Table 3 Possible chemical reactions during post heat-treatment
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Preparation and Structure of Al+Si Codeposited Coatings on Ni-based Superalloys

Fu Chao, Ren Zhongming, Cao Guanghui
(State Key Laboratory of Advanced Special Steels, Shanghai University, Shanghai 200072, China)

Abstract: The Al+Si codeposited coatings were prepared on DZ417G superalloy substrates by aluminization and siliconization using pack
cementation. XRD, SEM and EDS were used to study the microstructure and morphology of coatings. The results show that during the
co-deposition process, the structure formed on the coating surface changes with the change of Al and Si contents. In addition, the post
heat-treatment also has an effect on the structure of coatings. When the composition (in wt%) of the packs is XAl-4NH4CI-4Si-(92-X)Al,05 (X= 1,
4 and 6), the corresponding structures of the coatings are NiSi and NiAl; after pack cementation, respectively. When Si content increases to 6 wt%
and 10 wt%, the structure of the coatings is also NiSi or Ni,Als. After post heat-treatment, because of Ni, Cr and Mo diffusion from the substrate,
NiSi transforms to AINigSizor 5-NizSi, while Ni,Al; transforms to S-NiAl. The Si level in the p-NiAl coatings is very small. Cr or Mo dissolves
into AlNisSis, 0-Ni;Si and S-NiAl. Al content plays a role in the formations of coatings. When Al content is low in the pack, the structure of
coatings is NiSi after Al + Si codeposition. However, when the Al content is above 4 wt%, the structures of coatings are NiAl; after pack
cementation. Cr-rich AlNigSis, Cr- and Mo-rich J-Ni.Si as well as g-NiAl coatings are formed after Al + Si codeposition followed by post
heat-treatment.

Key words: coatings; pack cementation; Ni-based superalloy; structure; post heat-treatment
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