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Table 1 Parameters of spray granulation process
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Figure 1 Viscosity curves and shear stress of indium tin oxide slurries containing different

amounts of binder as a function of shear rate
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Figure 2 SEM images and the particle size distribution of indium tin oxide

granulated powder with different binder mass fraction
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Figure 3 Particle size distribution of indium tin oxide granulated powder with different binder mass fraction
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Figure 4 Loose packing and tap density of indium tin

oxide granulated powder with different binder mass fraction
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Figure 5 Viscosity curves and shear stress of indium tin oxide slurries containing different

amounts of solid content as a function of shear rat
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Figure 7 Particle size distribution diagram of indium tin oxide granulated powder with different solid content.
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Figure 8 Bulk density and tap density of indium tin

oxide granulated powder with different solid content
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Figure 9 Morphology of indium tin oxide granulated powder at different inlet air temperatures
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Figure 10 Particle size distribution diagram of indium tin oxide granulated powder at different inlet air temperatures.
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Figure 11 The loose packing and tap density of indium tin

oxide granulated powder at different inlet air temperature
3 &g

KR e W55 1 b T2 il #5153 T BRE &
KA ALAR B R i TR IR 5T T HORPRE 45570 & & [
i I XU B T 3 R 4R A A ) R AR TIOWLE L
e YR S B DL RORE BE R SE R 43 A B B
SEARR] YRS BB RO 1%, KORHE & &
K 50% LA K2k KGR BE A 200 °C i, AT LLAS B ERE
FETE BRAL RS RS A A AE P BRI S
JE o Y A AR AR B R A o R 55 3 R T 20 AT LA
AR AR A R AR G R I A 2
JEE AR S %% BE et H R M RE A A e L be g AR
B Y 1TO S84

SE R

FF P ULV B Y] S AL [ M e
A R AR RO R, 2008.
MEI F S,YUAN T C,LI R D, et al.Effects of element

(1]

[2]
chemical states and grain orientation growth of ITO tar-
gets on photoelectric properties of the film [ J].
Ceramics international ,2017,43(17) :14732-14741.
ERS Y, R AR R A AL (1TO ) #E A1
il & T2 MBS RE [ J]. 4 8 541, 2013, 27 (3§ 1
1):207-210,220.

FEIT, KA, KR GK G ITO By 1 3] 58 25 1 1l 4%
AR RE w0 [ T). 0 A & JE AR S TR 2011, 40

[10]

[11]

[12]

[13]

[14]

(12).:2179-2183.

X AR, 22 K 5T, A5 BRI ) X ¥ A i R -4R
g% 1TO A LB SR R Em [ ] h R A
0,4 J8 2 ,2015,25(9) :2435-2444.

Wt NG B, A 40K 1TO R 4 A 3R 5 43 14y
Brl ] Bdt =, 2019(8) :54-57.

B/AbR, B E, XU F T, AR R RS 1TO BB A
BIE BB R [T = MR &, 2019, 48
(1).61-65.

AEfh AR A OB TR R RS
B ITO $BA M LZR R[] WA & )8 55 5
B4:,2011,39(2) :38-41,46.

MEI F S,YUAN T C,LI R D, et al.Effect of heat treat-
ment on the dispersion and sintering behaviour of tin
[T]
international , 2018 ,44(7) :7491-7499.
MA X B,ZHANG W J, WANG D X, et al. Comparing

indium oxide powders Ceramics

doped

microstructures of ITO sputtering targets prepared by
tin doped indium oxide powders and In,0,-Sn0O, mixed
powders [ J ]. Rare metal materials and engineering,
2015,44(12) :2937-2942.

QIN K,MEI F S,YUAN T C, et al.Effects of sintering
processes on the element chemical states of In,Sn and
0 in ITO targets[ J | .Journal of materials science ; mate-
rials in electronics,2018,29(10) :7931-7940.

MEI F S,YUAN T C,LI R D, et al.Effects of particle
size and dispersion methods of In,0,-Sn0, mixed pow-
ders on the sintering properties of indium tin oxide
ceramics|[ J ]. International journal of applied ceramic
technology,2018,15(1) :89-100.

MEI F S, QIN K, YUAN T C, et al. Effects of oxygen
flow velocity on the sintering properties of ITO targets
[ J].Journal of materials science:materials in electron-
ics,2017,28(19) :14711-14719.

WEGENER M,KATO M,KAKIMOTO K I,et al.PVP a
binder for the manufacture of ultrathin ITO/polymer
nanocomposite  films  with  improved electrical
conductivity[ J ].Journal of materials science,2015,50
(18) :6124-6133.

LSS , DA R 5 25 3 o o T A ) 2%l AU TE R
ML) B AR AR 2005, 11(2) :44-49.



104 BN K F W (T % R) 2022 4

Process Research on Spray Granulation of Mixed Indium Oxide and Tin Oxide Powder

LUO Wen', HAO Zhenhua®®, LI Shurong', MENG Jiang', CHEN Jie>’, LIU Yang’’

(1.State Key Laboratory of Rare Metal Special Materials, Northwest Rare Metal Materials Research Institute, Shizuishan 753000,
China; 2.Henan Province Industrial Technology Research Institute of Resources and Materials, Zhengzhou University, Zhengzhou

450001, China; 3.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Indium tin oxide (ITO) material powder, as a key factor affecting the preparation of target, played
an important role in the quality of the prepared target. In order to improve the suppression performance of nano
indium oxide and tin oxide mixed powder, to improve the quality of ITO raw material powder, in this experi-
ment, nano-indium oxide and tin oxide powder were mixed with dispersant and binder, and then ball milled,
and then pressure spray granulation technology was used to prepare near spherical indium oxide tin powder.
The effects of slurry viscosity, binder content, slurry solid content and inlet air temperature on the surface
morphology, bulk density, tap density and particle size distribution of indium tin oxide powders were studied.
The results showed that when the mass fraction of binder polyvinyl alcohol (PVA) was 1%, the solid content
of indium tin oxide slurry was 50% , and the inlet air temperature of pressure spray granulator was 200 °C , the
indium tin oxide granulating powder with good performance could be obtained. Spray granulation process can
effectively improve the bulk density and tap density of nano indium oxide and tin oxide mixed powder, and im-
prove its pressing performance, which would be favorable for subsequent sintering to obtain high density ITO
target.

Keywords: indium oxide; tin oxide; spray granulation; ITO target; binder mass fraction

(L3255 90 1)
Study on Calculation Method of Larger Unbalanced Earth Pressure of Backfill
behind Abutment in Integral Abutment Jointless Bridges

SHAN Yulin, HUANG Fuyun, LUO Xiaoye, CHEN Baochun

(School of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; In order to study the variation of larger unbalanced earth pressure of backfill behind abutment
caused by vehicle load, several reciprocating low-cycle pseudo-static tests on interaction of soil-abutment-steel
H-pile with or without considering the effect of unbalanced earth pressure of backfill behind abutment were car-
ried out. A comparative study was performed to find magnitude, distribution law and calculation method of lar-
ger unbalanced earth pressure of backfill behind abutment. The test results indicated that under the test condi-
tions of this study, with the increase of displacement load, the distribution law of earth pressure for the abut-
ment-steel H-pile interaction under backfill behind abutment ( AHP model ) changed from “ triangle
“distribution to “trapezoidal” distribution. The distribution law of earth pressure for the abutment-steel H-pile
interaction under larger unbalanced earth pressure of backfill behind abutment ( LAHP model) was a " trape-
zoidal" distribution. The earth pressure coefficient for LAHP model was larger than that of AHP model under
the reciprocating displacement loading. The existing calculation method of earth pressure coefficient K was not
applicable to IAJBs. The earth pressure coefficient of AHP and LAHP models were 12. 34 and 16. 16 respec-
tively. They were significantly larger than active earth pressure coefficient (K, =0.24) and earth pressure co-
efficient at rest (K,=0.43) from the code of General Specifications for Design of Highway Bridges and Cul-
verts (JTG D60—2015) as well as the Coulomb theory (K . =9.96) when §/h reached 0. 016 (6/h=0.016).
In addition, the existing calculation method of earth pressure coefficient K was also larger than the existing the-
oretical calculation methods(the Rankine theory K,;, =3.69). In addition, the relevant research in this study
could provide reference for the design and calculation and the formulation of relevant specifications in TAJBs

Keywords: bridge engineering; integral abutment jointless bridges; pseudo-static test; larger unbalanced

earth pressure of backfill behind abutment; soil-abutment-steel H-pile



