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Fig.1 Schematic graph of powder rig
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Tab.2 Parameters to prepare ZnO on Pl/grapheme and glass substrates
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Fig.2 XRD spectra of Pl/graphene/ZnO films via sputtering power
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Tab.3 Electrical properties of ZnO and graphene/ZnO films
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Fig.3 AFM morphology of ZnO thin films
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Fig.4 AFM morphology of Pl/graphene/ZnO films

via sputtering powers
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Fig.5 Electrical properties of ZnO and graphene/ZnO films

via various sputtering power
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Fig.6 Transmittance spectra of ZnO and graphene/ZnO films
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Simulation and analysis of temperature field and stress field

in hearth and bottom of blast furnace

ZHENG Yufeng',WANG Qi', CHE Yuman’

(1.School of Materials and Metallurgy , University of Science and Technology Liaoning,Anshan 114051,China;
2.Research Institution of Process Metallurgy, Institute of Anshan Iron and Steel,Anshan 114021,China)

Abstract: For the further study of causes of erosion of BF hearth in the production process, on the basis of ther-
modynamics and mechanics of materials, two-dimensional heat transfer model of blast furnace of an enterprise
is established. The workbench software solved in the beginning and the end of the blast furnace hearth bottom’
s temperature field distribution and the temperature field and sidewall carbon brick to obtain its radial thermal
stress distribution and stress field coupling. Results showed that the "ceramic cup + microporous carbon brick"
blast furnace type compound hearth bottom structure design is reasonable, the dead iron layer of thermal stress
for a long time leads to the formation of the sidewall carbon brick and the collapse angle, then the collapse an-
gle accelerate the ring, which is one of the main reasons for the hearth damage.
Keywords: blast furnace; hearth; furnace bottom; temperature field; thermal stress

(Received May 19,2015)

[ 3255 246 T

Preparation of ZnO films on graphene/PI substrate
by magnetron sputtering

LIU Sining,ZHOU Yanwen,SHA Tianyt, QI Yanping, TONG Xinru, WANG Yuqian, WU Fayu
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: Graphene is a new material with good conductivity and high transmittance, polyimide (PI) film is
flexible. Pl/graphene composite films are not only flexible, but also transparent and conductive. The conduc-
tivity of the Pl/graphene is easily damaged due to scratch on the graphene surface. ZnO films were deposited
onto the Pl/graphene substrate by pulsed DC magnetron sputtering to protect the surface of graphene in this pa-
per. A range of techniques, X-ray diffraction, atomic force microscope, step profile, Hall Effect measure-
ment and UV-vis spectrophotometer, were used to determinate the structure, optical and electrical properties
of the Pl/graphene/Zn0O films. The results showed that the sheet resistance of PI/ graphene/ZnO multilayer film
was low down 1.9x10° Q/sq. The average transmittance of the Pl/graphene/ZnO film was upto 85% within the
visible wavelength.
Keywords: Pl/graphene/ZnO multilayer film; pulsed DC magnetron sputtering; transparent conductive elec-
trode
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