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Abstract

Smart coating is a two-dimensional smart material; it differs from
traditional coatings. In the form of coating and as a material, composite
material or combination of materials, it is used on the target workpiece, and is
able to achieve selective effects on the environment, or respond to the
surrounding environment, while making real-time changes to one or more of its
function parameters to adapt to the environment. In short, coating in the past
was mainly just passive surface material incapable of reacting to the
environment. The emergence of smart coating material and its reactive quality
is overturning the traditional perception. This active surface material can not
only perceive the changes of environment, but also adapt to the environment in

a predictable and perceptible way.

With the.constant progress made in the innovation and application of
advanced material and coating technology, the so-called "smart material™
applied in the form of coating has become ever more diverse. The breadth and
depth of smart coatings are being gradually expanded, with more evident
functions and features. The major functions that smart coating should possess
include:  (1)perception, (2)feedback, (3)information identification and
accumulation, (4)stimulus response, (5)self-diagnosis (6)self-repair and (7)
self-adjustment. This type of active material technology is evolving and
promises nearly infinite possibilities related to a vast array of applications. In
the future, more diversified smart coatings will be invented. At this time, more
innovations are needed to stimulate its development, which will prove

conducive to industrial value enhancement and also increase profit.

According to the latest report released by NanoMarket, USA, the total
output value of the global smart coating industry in 2015 was USD600 million
and will reach USD950 million in 2016 and USD10.7 billion by 2022. From
2015 to 2022, the compound average growth rate (CAGR) should reach 50.6%.
Smart coating is mainly applied to areas such as construction, energy,
transportation, biomedicine, consumer electronics, textile, military, etc. Over

the next 10 years, the growth momentum will mainly come from the demands
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of construction, vehicles, the military and biomedicine. A comprehensive
consideration of the indexes of technical difficulty and market potential,
self-cleaning coating and color-changing coating are the priorities that

Taiwanese manufacturers should invest in at the present stage.

Smart coating possesses the functions of identification, judgment, activity
and so on, and could react to the stimuli stemming from the environment. Its
coating material and film structure are more complex than traditional coatings.
Its preparation technology is way above traditional conceptual patterns.
Specifically, smart coating has to be clearly geared to the application situation
before carrying out function deconstruction, followed by smart film structural
design targeting specific demands, with multifunction and bionics design as its
two major design principles. At the end, atomic/molecular level film-forming
technique will be integrated to complete the whole process. The Kkey
technologies of making smart coating are classified according to two systems:

smart/bionics structure design and coatings system function integration.

The investment boom caused by smart coating technology is spreading
globally, playing a crucial role in the transformation and upgrading of
traditional industry; it may achieve another expected peak in the electronic
information industry, which has been popular since the mid-20th century, and
even in the biomedicine ‘industry, which is eager to become the next star
industry. From the perspective of long-term industrial development, smart
coating should be the high-value innovation and application sector in which
the domestic treatment industry should invest as soon as possible. At present,
the challenges in building a complete supply system include: the long neglect
of overall innovation of the industry, the independent R&D capabilities of
forward-looking technologies that need to be strengthened, unbalanced
innovation development between application products and processing
technique, the lack of a developmental environment suitable for technique
innovation, the lack of fundamental technology and interdisciplinary
innovation talents, and insufficiency in information systems needed for the

innovation of various techniques and applications.

Right now, smart coating technology is the hotspot with active investment
from the global surface treatment industry. Its development involves
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interdisciplinary innovation and needs to integrate different professional fields
of knowledge. Accurate design, clear application and large-scale investment
are the essential factors for achieving success. Therefore, manufacturers
should keep an eye on market trends at all times, find interdisciplinary
cooperation opportunities, actively recruit talents with interdisciplinary
innovation capabilities, establish close relationships in the upper, middle and
lower reaches, and fully understand and utilize governmental, institutional and
academic resources to achieve the goal of upgrading the technologies by

integrating innovation.
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