%33 % 5 b =B X W L E Vol. 33 No.5
2020 4% 10 H CHINA SURFACE ENGINEERING October 2020

doi: 10. 11933/j. issn. 1007 —9289.20200624002
IR S R B B &R R S R L X 4 T
CRETENE < N

(1. dbEEFR T2 MoBERE  dbat 100081; 2. whii FREs EI4H S50 2 ) L 100081)

W O AR BN R R S A e Es R S LR A T N A R R TR AR
B IR AL IR R FE i S IR R B LIRS IR RS R G H,0 & AR AL IO A BT & M Si( OH) , Bl MR S bl | £
IR BB ACIR S D, SRR R WR 1, S T 8058 o IR R ST Tk B FE AR ) 4R s R S & AT
7, e B AESER R M A5 IR IR )2 ARS 40 Bk SRR BHLE R A R S B R e e i, SOP e T —R B
RITE R 270 0 RIBR M, B3R T 88 = ARIRBE R 2 & 8 A I (R S0 (R) DA - ik R &k 1 2 ARG 45 2 1Y)
£ B 53 N FIHT T B 58 = ARIRBE BRI 2 AR G DR 2R 4R A L Y AR, X BT T AR R U 2 G R NI 2 B RG 25 2
MEHEREEA TR SR L,

KB FBERGRE, WhRERRE:, KLE2, AKEEM, kKA

FESES: 16174.2°3 MR ERD: A XEHS: 1007-9289(2020)05-0099- 16

Restrictions and Corresponding Solutions of Environmental Barrier Coatings
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Abstract; Silicon-based ceramic has broad application prospect as high temperature structure materials in aero engines due to
low density and excellent mechanical properties. In high-temperature steam environment, silicon-based ceramic will react with
high temperature steam to form volatile Si(OH),. Si(OH), can be brushed away by high velocity steam, leading inner silicon-
based ceramic exposing in high temperature steam environment. So we need to prepare environmental barrier coating (EBC) on
the surface of silicon based ceramic to protect it from high temperature steam. The limiting factors of the development of first and
second generations EBC are clearly pointed out in this review. We highlight the problems the third generation EBC facing from
the perspectives of rare earth silicate top layer and silicon bonding layer. The corresponding solutions of the problems the third
generation EBC facing are also elaborated. This review is of great significance in the selection of materials of up-to-date EBC.
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(a) Amorphous silicon coating
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Fig. 1 Cross-section morphology of mullite coating after two 24 h thermal cycles between room temperature and 1000°C
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Fig.3 Designed annealing scheme and cross-section morphologies of YbDS—3H and YbDS-9H EBC systems'
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Table 1 Weigh gain of rare earth silicate corroded on 1350 °C '’
Time/h Y,Si0; Gb,Si0; Er,Si0; Yb,SiO, Lu, SiOj
50 0. 095 0. 486 0.097 0. 109 0.174
100 0.336 1.255 0.225 0.112 0.399
166 0. 404 2.312 0.502 0.347 0. 859
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