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(2]
Speed Dip-Coating Technology for Reaction Bonding of Aluminum on Ceramics

A novel metalizing process with least microscopic faults and superb bonding strength
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Surface metallization of ceramics is a common requirement for fabricating electronic
circuits or for brazing metals to ceramics. Owing to the poor wettability of aluminum
melt on ceramics and the interference of the aluminum oxide that forms easily on
aluminum, metallization of ceramics with aluminum is generally a difficult task.

This invention adopts a new approach by immersing the ceramics into aluminum melt,
creating an oxygen-deficient environment at the bonding interface to promote the
reaction of aluminum with ceramics, and attaching a 3-5um thin aluminum film on the
surface of ceramics without microscopic faults such as oxide film inclusions or pores at
interface.

This invention can also be used for high-performance brazing of aluminum on ceramics,
with the bonding strength of their interface stronger than that of aluminum itself.
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— Ultra-high coating speed (>>80cm2/min)
— Coating in nitrogen atmosphere guaranteeing Low setup and operating costs
— Perfect interface with aluminum atoms growing epitaxially on ceramics grains  (*}
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Figure 2

High-resolution image of interface of
dip-coating sample. Aluminum atoms
grow epitaxially on alumina grains.
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— Insulated-gate bipolar transistor (IGBT) mounting substrates used in hybrid car
High thermal-conductive, high-reflecting LED-mounting substrate
Ceramics/Aluminum laminated armor
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— Scientific Technology Award, Zhejiang, China (2011)
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Prof. Xxxxxx DONG, Sxxxxx SHI, Bxxx WANG
Department of Electrical Engineering
Xxxxxxxxxxx University

Email: xzdong@xxxxxxx.edu.cn
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Hotel Grad

ote rade Palexpo (km)
Starling Geneva Hotel 3 stars Next to Palexpo
Nash Airport Hotel 3 stars 1.7
Ibis Genéve Aéroport 2 stars 1.7
Suite Novotel Geneve 4 stars 2.1
Crowne Plaza Geneva 4 stars 1.6
Movenpick Hotel & Casino Geneva 4 stars 1.7

# ¥ *tiT (Gare de Cornavin Train Station)

Distance to Train

Hotel Grade Station (km)
Hotel Cornavin Geneve 4 stars 0.1
Hotel Astoria 3 stars 0.2
Hotel Montbrillant 4 stars 0.2
Hotel Montana 3 stars 0.1
Kipling Manotel 4 stars 0.4
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A building material based on natural porous minerals, diatomite can decompose
mndoor organic contanunants (e.g. formaldehyde) nto CO2 and H20 under
visible light illununation, and adjust the relative humidity to a comfortable range
(50-75RH) without use of any energy, achieve energy saving.
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A building material based on natural porous minerals,
diatomite, was invenied. The material can decompose the
indoor organic contaminates (e.g. formaldehyde) in the
room into CO2 and H2O under visible light illummination,
and can adjust the relative hunudity mto the comfortable
range (50-75RH) without using electricity. If the material
15 used as exterior walls. the temperature mcrease caused
by sun irradiation can be lowered 5-10°C, so that a green
technmique of energy saving 1s achieved.
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The materal 1s made of natural munerals (diatomtite) and
the manufacture processing is simple and cost-effective.
Using the matenal i buildings can save energy and

improve mdoor air quality.
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Scientific Technology Award. Zhejpiang, China (2014)
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of Bridges
A novel way for bridge

The invented system consists of intelligent sensing technology and

novel structural identification algorithms, which include two aspects:

1. An automated crack detection and quantitative assessment
method: Using deep learning algorithm to process the digital
images obtained from unmanned aerial vehicles.

.A rapid assessment method combines the non-contact
microwave radar sensing technology and moving mass
technique for system identification, which can detect bridge
structural condition effectively and precisely.

The technology overcomes the drawbacks of conventional crack
detection method, such as labor-intensive, time-consuming and low
precision. In addition, the developed microwave radar device and
rapid dynamic testing method have the capability of detecting
damages of bridge structures with high precision over a long
distance.
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2. Ragid Dymamic Test for Damage Detoction

Smart solution for bridge safety management
Automated inspection, non-contact monitoring
time saving > 50%, cost saving > 90%

High precision, error < 3%

Has been applied to over 20 bridges, includes the Yangtze River
Bridge (the second longest cable stayed bridge in the world)

Has been widely promoted and applied by the Ministry of Transport
of PRC

Awards
National Technology Invention Prize, China (2017)

Intellectual Property
PRC Patent ZL 201420687239 6, ZL 201310279048 .6

US Patent: PCT/CN2016096862, PCT/CN2016096944

Smart Automatic Inspection and Test System for Rapid Structural Evaluation
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structural condition assessment based on the integration of unm:
vehicle (UAV) and system identification algorithms
Systéme Intelligent D'inspection et de Test Automatique pour une Evaluation
Structurelle Rapide des Ponts
Une nouvelle facon d'évaluer I'état structurel d'un pont basé sur l'intégration d'un véhicule
pilote (UAV) et d'algorithmes d'identification de systéme

Le systéme inventé comprend une technologie de détection

intelligente et de nouveaux algorithmes d'identification structurelle,

qui contiennent deux aspects:

1.Une méthode automatisée de détection de fissures et
d'évaluation quantitative: Usage de l'algorithme d'apprentissage
en profondeur pour traiter les images numériques obtenues a
partir de véhicules aériens sans pilote.

. Une méthode d'évaluation rapide combine la technologie de
détection par radar a hyperfréquences sans contact et la
technique de masse mobile pour ['identification du systeme, qui
permet de détecter efficacement et précisément I'état structurel
du pont.

La technologie surmonte les inconvénients de la méthode de
détection de fissures conventionnelle, telle que la main-d'ceuvre, le
temps et une faible précision. En outre, le dispositif de radar a
micro-ondes développé et un procédé d'essai dynamique rapide ont
la capacité de détecter les dommages de structures de pont avec
une précision élevée sur une longue distance.
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Solution intelligente pour la gestion de |a sécurité des ponts
Inspection automatisée, surveillance sans contact
Economie de temps > 50%, réduction des coiits > 90%
Haute précision, erreur < 3%

A été appliqué sur plus de 20 ponts, notamment le pont sur le
fleuve Yangtze (le deuxiéme plus long pont @ haubans dans le
monde)

A été largement promu et appliqué par le ministére des
transports de la RPC

Principal Investigators

Prof. Jian ZHANG, Mr. Yongding TIAN, Mr. Futao NI, Mr. Wenju ZHAC
College of Civil Engineering

Southeast University |
E-mail: jian@seu.edu.cn




