335 el b =B X W L E Vol. 33 No. 6
2020 4 12 H CHINA SURFACE ENGINEERING February 2020

doi: 10. 11933/]. issn. 1007 —9289.20200721003
INERERERAKLEH Yb, SiO, MERAIHH &5 R
REgHi, KRR, EARFA, £ 4

(WIRTE T K $PBRLSE 5 TR, WA/REE 150001)

W ZE . JORGSHIR L RERRERIRZ WA N S AR HT B R B B0 2 04 & e DT 1], P Y, S0ty 5 v ] 2 Bk 7 g A
YIMERE T EC B A7 D05 P K SAUE PR EE I BN AR F B R SR B PRI R i 2 2 AR, IR B A B A
BRRYIKLER Y, Si0, MR & T 253X R EA T AH L LRSS A R RE FRAE . R T W% 25 e v i [ A e 4 1) 7 vk il &
T HKEER YD,Si0, BEAAMARLRL R R T &4 Yb,Si0, BB AHBESE T2, Jo L0 i 25 B 1 4b T i 2 03 1A R 1
WrRTERE . 5B X SR AT EHUIE S TR AR RERH A, R i Bt B S B TR R R T 5 S O 544
R IR , BAReSS T2 R HFE 1500 °C AR 4 h, TR A5 20 00 R (A pRR] 45 2 1 Ab BT A5 3 = 405 1Y Yh, Si0, MR s ik
MR} A5 B AL 2 S B REORL S AOK Z5 4 DR B 3 A0 Y5 G A B TR R, MORLELA R A (0 I S I RO 1
KEIR . miE T, S8 THUR, Yh,Sioy; BLE

FESES: TG174. 44; V261 XHEFRERD: A XEHS: 1007-9289(2020)06-0108- 10

Preparation and Characterization of Nanostructured Yb,SiO, Feedstock for

Environmental Barrier Coatings

DENG Luwei, ZHANG Xiaodong, WANG Dongsheng, WANG You
(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ;: Nanostructured rare earth silicate coatings are considered to be the development direction of new environmental bar-
rier coatings in the future. The thermophysical properties of Yb,SiOy and the interlayer mullite are well matched and have excel-
lent water and oxygen corrosion resistance. It is considered to be a very promising candidate for environmental barrier coating
surface layer. From the perspective of material preparation, explored the preparation process of nano-structured Yb,SiO; feed-
stock and characterized its phase, structure and performance. The spray granulation and solid phase sintering method was used to
prepare nanostructured Yb,SiOy sprayed feedstock, and the solid phase sintering process for preparing high-purity Yb,SiOs was
explored, and plasma treatment was used to improve the spraying performance of the feedstock. The phase of the feedstock was
studied with the aid of X-ray diffractometer, the morphologies and microstructure of the feedstock were studied by scanning elec-
tron microscope and transmission electron microscope, and the fluidity, bulk density, tap density and particle size distributio-
nand of the final feedstock were tested. Results show that the solid-phase sintering process adopts heat preservation at 1500 C
for 4 h, and then plasma treatment of the feedstock can obtain high-purity Yb,SiO; sprayed feedstock. The feedstock after plas-
ma treatment is nano-structured and the particle size distribution of the feedstock meets the requirements of plasma spraying, and
the feedstock has good fluidity and compactness.
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Fig. 2 SiO, morphology and XRD patterns
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Table 1  Ball milling pulping parameters

Parameter Value
Stoichiometric ratio of Yb,0; and SiO, 1:1
Water to material ratio 2:1
Ball material ratio 1:1

PVA to material quality ratio 1:100
Ball milling time/h 24




% 6 1]

XSEEH, 45 PRECREIR)Z FHAAKEEH Yb,Si0; My AR i 5 R AE 111

x2 BWEEHNSH

Table 2 Spraying granulation parameters

Parameter Value
Inlet temperature/C 250
Outlet temperature/ °C 130
Peristaltic pump rate/ (r/min) 45~55
Needle speed/min 15
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Table 3  Process parameters used in plasma treatment

Parameter Value
Flow rate of primary gas/(SCFH") 120
Flow rate of carrier gas/( SCFH) 50
Spray current/A 500
Spray voltage/V 50
Powder giving rate/ (g min™") 40
Spraying distance/cm 40
Spraying speed/(mm-«s~") 30
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Fig. 6 TG-DSC curve of nano-Yh,0, + SiO, ( 1% PVA)
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Fig. 10 XRD patterns of nano-Yb,0, +Si0, ( +Si0,) at

1500 C for different holding time
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uct at 1500 °C for 4 h before and after plasma treatment
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Table 4 Product analysis of nano-Yb,0;+Si0, under differ-

ent treatment conditions

Solid phase reaction Average grain

Yb,0,/%
conditions size( XS)/nm

1080 C,2 h 20.8 67.4
1080 C,4 h 14.2 67.9
1080 C,6 h 13.3 68.5
1200 C,2 h 18.2 69. 4
1200 C,4 h 12. 1 70.1
1200 C,6 h 10.9 70.9
1300 C,2 h 7.8 85.2
1300 C,4 h 6.2 85.8
1300 C,6 h 6.0 91.8
1400 C,2 h 6.0 89.5
1400 C ,4 h 5.8 86. 4
1400 C,6 h 5.6 90.5
1500 C,2 h 5.5 89.9
1500 C ,4 h 5.5 91.6
1500 °C,6 h 5.5 92.2
1500 C (+Si0,),2 h 2.2 86. 4
1500 °C (+Si0,) ,4 h 1.5 88.7
1500 C (+Si0,) ,6 h 1.4 91.6
1500 °C (+Si0,) ,4 h pt 0 61.1
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Feedtock Yb:Si05 ok, 1500 CHLE 2 & 6 h, A Yb,Si0,
) o FI IR B 5.5% 1) Yb,0,: HAMIIA 5 5% B 1y
Flowability/ (g+min™") 166. 67 Yb;0, BRI 14119 5i0, # 1500 TCHE%: 4 hJm,
D10/pm 16, 14 WERHERER 1. 5% 1 Yb, 04, FRE55 B 140 315 i
D50/ 40. 86 B ETE Yb,04 58, HA PR 2 Fhokr R ok

D90/ pm 63. 48 61. 1 nm,

VE D50 2 355 50% 9 BURE K ot A< K ¥4, D10 A1 IR 0 B PATRORL ELAT A K 2l RORHA 2

D90 251, R 5.20 ycm3,ﬂ§i%§ﬁ 5.59 g/cm3 , T
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