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The Strategic Management of Technology in the
Development of High-Tech Industry in Taiwan

Benjamin Yuan, Boheng Lin, and Alex Wei

Graduate Institute of Management of Technology

Abstract

Taiwan industrial structure guided by governmental policies experiences crucial
transformation from agriculture based industry to manufacture based industry and finally
develops to high-tech industry and knowledge based industry. The eco system of Taiwan
high-tech industry built by national resources causes the evolution of companies’ role from OEM
to ODM and OBM. Taiwan high-tech companies always pursue the maximum value and face the
critical issue of management under the severe competition of high-tech industry. To solve the
problem derived from product life time, frontier technology and business risk, the high-tech
companies develop numerous business model and strategic management of technology. This
study discusses the elements of industrial development and strategic thinking over the last three
decades in Taiwan. Meanwhile, the modern issues of technology management are also
generalized.

Keyword: High-Tech Industry; Management of Technology; Knowledge Management; IT
Service Management
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Verification of the Conversion of Elastic to
Elastic-plastic Stresses in front of a Central,
Quasi-elliptical Hole with the Strain Measurement
Using a Network Grid

Wen-Ching Chen”, Jin-Guan Chen
Department of Mechanical Engineering, Chinese Culture University

“E-mail: wechenn@faculty.pccu.edu.tw

Abstract

We verified the conversion of the elastic to the elastic-plastic stress profile in front of a
quasi-elliptical notch on the basis of strain-energy conservation, with the strain measurement
using a network grid, digital camera and image-handling software. First, we derived a formula
to convert an elastic stress to an elastic-plastic stress based on the conservation of strain-energy.
Then, we calculated the elastic-plastic stresses in front of the quasi-elliptical notch from the
elastic-stress distribution derived from a published formula. Comparing with the measured

9
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stress distribution using the grid-tab/digital camera/image-handling software technique, such
calculated elastic-plastic stress profile is a little bit lower than the measured stress profile.
The results agree well with the previous conclusions we obtained for the central-circular notch.
Keywords: conservation of strain-energy, elastic stress distribution, elastic-plastic stress
profile, the measured stress distribution using a network grid.
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Bending Behavior of Twisted Timoshenko Beams
under Distributed Transverse Loads

W. R. Chen

Department of Mechanical Engineering, Chinese Culture University

Abstract

Static bending of a twisted beam subjected to distributed transverse loads is established by
using the Timoshenko beam theory and applying the principle of minimum potential energy.
The closed-form solution for the static deflection of cantilever twisted beam is then derived.
The effects of the twist angle, thickness ratio and shear deformation on the static bending
characteristics of twist beams are investigated and discussed.

Keywords: static bending, Timoshenko beam, twist angle, thickness ratio
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1. Introduction structures in various fields and the complex behavior

and modeling needed for them. Generally, the

In the past decades, structural and dynamic . .
pre-twisted structures have been examined based on

analyses of the pre-twisted structures, such as blades . .
Euler-Bernoulli beam theory or Timoshenko beam

of turbines, propellers, helicopters and fans, have
theory when they are modeled structurally as

attracted many researchers’ attention. The reasons . .
pretwisted beams. A general review of the structural

result from the important application of these

19
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and dynamic aspects of pre-twisted beams can be
found in review paper by Rosen [1].

Two coordinate systems, the orthogonal
system and the non-orthogonal twisted system, have
been used in deriving the static bending equations of
a twisted beam. The bending of a cantilever
rectangular pretwisted beam subject to a uniformly
distributed loading was investigated by Dunholter
[2]. The system equations were obtained and
expressed in the pretwisted coordinate system. A
discretization method presented by Plunkett [3] was
used to obtain the bending moments and deflections
both

transverse and axial loads. The actual beam system

of a cantilever pretwisted beam under
was modeled approximately by a lumped system
which was then solved by a set of successive
numerical integrations. The static bending of
pretwisted beams of thin-walled sections was dealt
with by Zickel [4]. The system equations were
derived in the non-orthogonal pretwisted coordinate
system. While the derivation was general, specific
results were presented only for the simply-supported
twisted beam subjected to a pair of equal and
opposite moments at both ends, the twist angles
considered ranging from 0 to 10 radians. By using
the wvariational principle, the static equilibrium
equations of a cantilever blade of narrow cross
section were established by Carnegie [5] in
Cartesian coordinate system. Over a range of twist
angles between 0 and 90° the theoretical solutions
of the deflections for the blade subject to either a
concentrated or uniformly distributed transverse load
were compared with the experimental results. A
reasonable agreement between the analytical and
experimental results was observed. The approximate
theory of bending was presented by Lawrence [6] to
derive the element flexibility and stiffness matrices
for a uniform beam element with a constant pretwist.
This model was then used to calculate the
deflections of a cantilever pretwisted beam under
end loadings, which were compared with those

obtained by use of a number of straight uniform

20

beam elements being piecewise twisted. It was
observed that the errors due to segmental pretwist
the
bending

modeling were extremely significant for

coupling  displacements and  for
predominated in the stiffer plane.

The bending theories of pretwisted beams
mentioned previously were developed based on the
Euler-Bernoulli assumption. The transverse shear
deformation effects were not included. However,
there are some situations, such as very short beams
or higher vibrational modes, in which the
assumption will result in increasing errors. In such
situations the shear deformation effect has to be
taken into account. The static bending of a cantilever
pretwisted blade including the shear deformation
was studied by Subrahmanyam et al. [7]. An exact
solution was obtained for the blade under a
uniformly distributed transverse force by directly
By

carefully examining the derivation of the exact

integrating the bending moment equations.

solution, it can be found that the solution is not
accurate as a result of improper boundary conditions
used.

A dynamic stiffness matrix was developed by
Banerjee [8] and used to analyze the free vibration
for a twisted Euler-Bernoulli beam. Lately, the
dynamic stiffness formulation for a cantilever
twisted Timoshenko beam was established by
Banerjee [9] and employed to investigate its natural
frequencies and mode shapes. Based on coupled
displacement fields, a finite element model was
developed by Yardimoglu and Yildirim [10] for a
twisted Timoshenko beam to analyze its free
vibration characteristics. By using the finite element
method, the natural frequencies and mode shapes for
a rotating twisted and tapered Timoshenko beam
were studied by Rao and Gupta [11]. By applying
the Euler-Bernoulli beam theory and finite element
method, the static and dynamic stability of a rotating
blade with an aerofoil cross-section was investigated
by Sakar and Sabuncu [12, 13]. A finite element
model was developed by Sabuncu and Evran [14] to
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deal with the static and dynamic stability of a
rotating twisted Timoshenko beam with asymmetric
aerofoil cross-sections.

The structural modeling of twisted beams
mentioned previously and their bending response to
the
beam theory. Though dynamic

static loads were mainly based on
Euler-Bernoulli
analyses of twisted Timoshenko beams were
investigated by many researchers, they were focused
Most of them did

not take the effect of the distributed transverse force

on the studies of free vibration.

on the bending deflection of the twisted beam into
account. Hence, in the present study the equilibrium
equations of static bending of a twisted beam
subjected to distributed bending loads is established
by using the Timoshenko beam theory and applying
the principle of minimum potential energy [15].
The equilibrium equations are then used to derive
the closed-form solution for the uniform cantilever
twisted beam under a uniformly distributed
transverse force. The effects of twist angle, thickness
ratio and length-to-thickness ratio on the static
bending behaviors of the cantilever twisted beams

have been investigated and discussed.

Flexible-plane direction

Stiff-plane direction

b

21

Fig. 1 Beam configuration and coordinate

systems.

2. Equilibrium equations

The equilibrium equations of static bending for
a pretwisted beam subjected to uniformly distributed
transverse forces (fy, f,), are established by including
the shear deformation effect and applying the
principle of minimum potential energy [15]. When
deriving the equations the following assumptions are
made. The linear case of small deformation is
considered; the shear center of the beam coincides
with
originally normal to the neutral axis remain plane

its mass center; the plane cross-sections

due to shear deflection; the twist angle per unit
length B, (BL/L, B = total twist angle) of the beam is
constant. The twisted beam configuration, the
inertial coordinate xyz and the twist coordinate XYz
is shown in Figure 1. The XYz frame is fixed to the
beam and moves along the beam pretwist angle such
that axes X and Y are in the principal directions of
the beam cross-section.

The equilibrium equations of the Timoshenko
beam in two orthogonal directions are derived by the
application of the principle of minimum potential
energy to the total potential energy (IT) of the beam
system, which leads to
M =5(U+Q)=0 (1)
Here U is the internal strain energy of the beam due
to the shear and bending deformations; Q is the
potential energy of the external forces. They are
written in the inertial coordinate system Xxyz as
follows. The prime denotes the differentiation with
respect to the spatial variable z.

l L ’ 2 ’ 2
U =2 g {xGAIu =0, ) +(u) =0, )']
+Elu(0)) +2ElL 0lp) +El, (0} )}z ()

Q=[(fu,+fu,)dz (3)
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Substitution of Egs. (2) and (3) into Eq. (1), the
static equilibrium equations of the pretwisted
Timoshenko beam in an inertial frame are obtained
throughout the domain as

[«GA(U} —9,)]' - f, =0 (42)
[«GA(U} —9,)]'- f, =0 (4b)
(Elxx¢>'< ),+(E|xy¢; )'+KGA(U;_¢)X):O (40)
(El,@,) +(El @) +xGA(U, —@,)=0 (4d)
and the boundary conditions at z = 0, L are:

either kGA(U, —¢, )=0o0r u=0, (5a)
either kKGA(U; —¢, )=0o0r u,=0, (5b)
either El o, +El, o, =0 or ¢,=0, (5c)
either El o) +El, ¢, =0 or ¢,=0, (5d)

From Egs. (4) and (5), it can be seen that the static
bending of a pretwisted Timoshenko beam is
governed by the coupled differential equations with
variable coefficients depending on z. This makes this
problem seem to be much complicated to be solved
theoretically. However, based on the concepts by
Carnegie [5] and Subrahmanyam et al. [7], an
attempt is made next to obtain the closed-form
solutions of the bending deflections for the uniform
cantilever pretwisted Timoshenko beam.

3. Closed-form solution

The static equilibrium equations and boundary
conditions, derived in the previous section, will be
used to yield the solutions of the static deflections
for the pretwisted beams. Here, the example is
concerned with the static bending of cantilevered
twisted beams subjected to a uniformly distributed
lateral load f, along the negative y-axis. Thus, the
static equilibrium equations become

[xGA(u; —¢,)]' =0 (6a)
[xGA(uy —¢,)]' =T, (6b)
(Elo@,) + (El ,0}) + kGAU), —@,) = 0 (6c)
(El,0) + (El,,0,) + kGA(U, - p,) =0 (6d)

22

The boundary conditions forz=0and z=L are

U, (0)=u,(0)=¢,(0)=¢,(0)=0

KGAU, —@,)|" =V, (L) =0,

KGA(U, — )| =V, (1) =0
[E1) +EL,g} ]| =M, (L) =0,
[E1,, 0, +El,0]" =M, (1) =0

Integration of Egs. (6a, b) and substitution of
the conditions at z = L leads to the shear forces

V, = kGA(U, —p,) =0 (72)

V, = kGA(U} - p,) =T (L-2) (7b)

Then, making use of Egs. (7a, b) in Egs. (6¢c, d),
integrating the resulting equations and imposing the
conditions at z = L, we have the bending moments

M, =El @, +El, 0| = _fy(|_2—z)2 (7c)

M, =El @, +El, g, =0 (7d)

From Egs. (6a, b)

ul =g, (82)

07— gl 4 (8b)
YT KGA

Substituting Egs. (8a, b) into Egs. (7c, d), we obtain

f f.(L—2)2
El (U ——2)+Elu" __f=2 (9a)
Y kGA Y 2
" " fy (gb)
Bl ui +El, (uy - KGA) =0

By introducing the boundary conditions at z = 0 into
Egs. (7a, b), the conditions for uy and uy, at z = 0
becomes

u,(0)=u/(0)=u,(0)=0 u(0)=—F,L/xGA (10)

In the present study the condition u;, (0) is equal
to —f,L/xGA but it was assumed to be zero in the
paper by Subrahmanyam et al. [7]. The deviation of
the displacements obtained by the author and
Subrahmanyam et al. [7] arising from this difference
will be discussed in the next section.
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Rearranging terms of Eq. (9) and making use
of the relationships between the area moments and
product of inertia I, Iy, and I, and the principal
area moments of inertia Ixx and lyy ,

I, =1,cos’B,z+1,sin’ B,z (11q)
l,, =1y sin® B,z+1, cos® B,z (11b)
Ixy :%(IYY - Ixx)Sin 2B,z (110)

we obtain the differential equations for uy and uy,
respectively,

. ((lyy = Ty)sin28,2) f, (L —2)? (12a)
X 4El . 1y

" _ fy

Y kGA

[( Iw + Ixx )+( IYY B Ixx )COSZﬂOZ] fy( L_Z)Z
4El 1,

(12h)
Double integration of Egs. (12a) and (12b), and
substitution of the boundary conditions (10) lead to

the following expressions for displacements u, and

Uy
f L'
uX:_32|y5| (1- Ixx )(2(1 z) ﬂl_ SmZﬂL
XX vy ﬂl_
_4(1—Z)ﬁLcosz,6'LZ+
B
-3sin2p.7+24,7(1- ZﬂL)+4ﬂL) (13a)
B
_ f3(2z-7%)
B L D ven ove g
_8Elxx {6(1+|W)[(1 7)Y +4z7-1]1+

+%( _ XX )[[3 2(1 Z)ﬂL]COSZﬂL
B

—4(1 Z)B sin2B.Z+2p7(27+1)— 3]} (13b)
Vin

Using Z = 1 in Egs. (13a, b) yields the tip
displacements

4

,L
0 (L) = {j( B )(SSmZﬂL

8E|XX

2B, +4B0 )}
st

(14a)

fL2 L I
TN PR L Ll 7 L)
2kGA 8El,, |2 I,

Table 1 Comparative results of tip deflection for a
5%-pretwisted cantilever blade under a uniformly

distributed transverse load.

Reference Relative Tip Displacement
U Uy
Present model 0.14748 0.96095
Ref. [5] 0.14748 0.96082
Ref. [7] 0.14748 0.96070
2 |
i — - present model
16 l ng;::si;;i]yam et.al. [7]
E 12 1y
'g 0.8 ,'
0.4 .
. ‘
0 20 40 60 80 100

L/h

Fig. 2 Variations of relative maximum tip
deflection versus length-to-thickness ratio for the
5%-pretwisted cantilever blade under a uniformly

distributed transverse load.

3. by cos2p, +2pB; -1 (14b)

Iy

Equations (14a, b) will reduce to the same
results given by Carnegie [5] when the effect of
shear deformation is neglected.

4 ~ Results and discussions

Static bending deflections of a typical turbine
blade of narrow rectangular cross-section under a
uniformly distributed transverse force are compared
with theoretical results by Carnegie [5] based on
Euler-Bernoulli beam theory and by Subrahmanyam
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et al. [7] using Timoshenko beam theory. The
material and geometric properties of the blade are E
=30x10° G=12x10% L=6,b=1,h=0.068, B,
= 45° k = 0.847458 [7]. From Egs. (14a, b) the tip
deflections are calculated for the blade subjected to a
uniformly distributed transverse load f, = 100 and
nondimensionalized by the factor fyL4/8EIXX. Table
1 shows the comparison of dimensionless tip
displacements. It can be observed that the results
obtained by the Timoshenko beam and Euler-
Bernoulli beam model show only a slight difference.
the
contribution of the shear deformation effect to the

Because of the blade length considered,
deflections would be extremely small.

Fig. 2 gives the plots of the dimensionless tip
displacements against the length-to-thickness ratio
L/h for the three beam models. As expected, the
solutions by the Euler-Bernoulli beam model [5]
regardless of the
the effect

remain unchanged length-

to-thickness ratio since of shear
deformation is neglected. The results by the two
Timoshenko beam models show that the shear
deformation effect is insignificant for the blades
with 10 < L/h < 100, but becomes much significant
as L/h near unity. However, the results by the
presented model increase with the decreasing length-
to-thickness ratio, but the results by Subrahmanyam
et al. [7] show an opposite tendency. The deviation
between the two models results from the fixed-end
the

boundary

boundary conditions used in deriving

displacements. In the present study,

conditions y (0)= u,(0)=9,(0) =¢,(0)=0 are
adopted, but u, (0) =u, (0) = u;(0) =uy (0) = 0 were
utilized by Subrahmanyam et al. [7]. As can be seen
in Eq. (7b), the shear force V, at the fixed end for
the beam under a uniformly distributed force f,
along the negative y-axis is V,(0)= xGA(u/(0)
-,(0)=-fL. Hence, the condition for u;, (0) is
equal to —f,L/xGA not the null value used by
[7] when ¢ (0)=0 .
Meanwhile, it is well known that the independent
the

Subrahmanyam et al.

variables for the displacement field of

24

the total transverse

displacements, u, and uy, and angles of rotation due

Timoshenko beam are
to bending, ¢« and ¢,. Therefore, the fixed-end
boundary conditions employed by the present model
to yield the exact solutions should be proper.

In the next, the influence of the twist angle,
thickness ratio, length-to-thickness ratio on the
bending deflections of cantilever twisted beams is
demonstrated. Three values of twist angle, B = 0°,
45°,90°, are considered. For each example, the beam
to the the
flexible-plane or stiff-plane direction as shown in
Fig. 1. the
theoretical maximum tip deflections of the twisted

is subjected loading applied in

For convenience of comparison,
blade evaluated by the Timoshenko beam theory are
nondimensionalized by division by the theoretical
maximum deflection of the corresponding straight
blade calculated by the Euler-Bernoulli beam theory.

Fig. 3 depicts the curves of the relative tip
displacement in the direction of applied load versus
the thickness ratio h/b for three values of twist angle.

09

08

Relative tip displacement

0.7

06

(3a)

12

08

0.6
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Relative tip displacement

0.2

0 0.2 0.4 0.6 08 1
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Fig. 3 Relative tip displacements versus thickness
ratios for cantilever twisted beams under a
uniformly distributed transverse force in (a)
flexible-plane and (b) stiff-plane direction.

- - - 0deg
— - 45deg
——90deg

Relative tip displacement

14 16 18 20

12

- - - 0deg
— - 45deg
——90 deg

0.8

0.6

04

Relative tip displacement

0.2

(4b)
Fig. 4 Relative tip displacements versus length-
to-thickness ratios for cantilever twisted beams
under a uniformly distributed bending force in (a)

flexible-plane and (b) stiff-plane direction.

Fig. 3a gives the results of the beams with the load
applied in the flexible-plane direction and Fig. 3b
gives the results of the beams with the force applied
in the stiff-plane direction. It can be seen that the
relative maximum deflections are increased as the
thickness ratio h/b is increased for any value of twist
angle. Depending on the orientation of the load
applied, the beam loaded in flexible-plane direction
becomes stiffer and the blade loaded in stiff-plane
direction becomes more flexible with the increasing
twist angle for the thickness ratio h/b other than one.
As expected, the relative tip deflection for a
square-section blade (h/b = 1) is not affected by the

25

twist angle. As can be seen in Figs. (3a) and (3b), the
two relative maximum deflections for the same
beam loaded in flexible and stiff-plane direction
become closer to each other as the twist angle
increases. The reason is that the pretwist has a net
beneficial effect on the bending stiffness of a twisted
beam.

The effects of the length-to-thickness ratio (L/h)
on the bending deflections of the beams loaded in
the flexible-plane and stiff-plane direction are
presented in Figs. 4a and 4b, which give the results
for three values of twist angle. It can be observed in
Fig. 4 that the relative maximum deflections
decrease with the increasing length-to-thickness
ratio for any value of twist angle. For the long beams
with large L/h the relative maximum deflection

obtained by the Timoshenko beam theory
approaches that by Euler beam theory, but for short
beams with small L/h the relative maximum

deflection by the Timoshenko beam theory is greater
as a result of the shear deformation. Hence, in order
to accurately predict the static bending behaviors for
a short twisted beam considered here, the shear
deformation effect should be taken into account in
the beam modeling.

5. Concluding remarks

By using the Timoshenko beam theory and
applying the principle of minimum potential energy,
static equilibrium equations for a pretwisted beam
subject to distributed bending loads are established.
Closed-form solution of the bending deflections is
derived for the uniform cantilever twisted beam
under a uniformly distributed transverse force. The
present Timoshenko beam model is then used to
examine the influence of the twist angle, thickness
ratio and shear deformation on the static bending
behaviors of pretwisted cantilever beams.

Based on the results discussed earlier, several
conclusions can be summarized as follows. The
relative maximum deflection decreases for the beam
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loaded in flexible-plane direction and increases for
the blade loaded in stiff-plane direction with the
increasing twist angle for thickness ratio other than
one. The relative maximum deflection always
increases when the thickness ratio is increased
regardless of the twist angle. The static bending
properties of the twisted beam subject to the
distributed transverse force are affected by the shear
deformation or length-to-thickness ratio L/h. When
the length-to-thickness ratio is increased, the relative
maximum deflection is decreased
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An Exponential-Gaussian approximate Model
for the Charge Behavior of a Lithium-lon

Battery

Tai-Yu Su, Yi-Jang Wu and Che-Chi Weng
Department of Electrical Engineering, Chinese Culture University

Abstract

In this research, we study the relation between charge voltage and charge time of a
Lithium-lon battery. It combines an Exponential and a Gauss function to describe the
charge behavior of a Lithium-lon battery. The exponential is used to characterize the
earlier part of the charge time, and the Gaussian is for the later part. From our
simulation, the differences between our model and actual observation are less than 0.3%
or 0.03V. Therefore, we believe our model is effective to describe the charge behavior.
It provides a reliable way of predicting the charge voltage of a battery at any given time.
In the future, we should study the effect of temperature on the charge of Li-ion batteries
for better understanding their charge behavior.

Keywords:  Lithium-lon  battery, charge voltage, charge time,
Exponential-Gaussian, Exponential function, Gauss function, Charge behavior.
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The positioning performance analysis of WLAN

combined with Bluetooth features

Chung-Hsin Liu, Chien-Yun Lo

Department of Computer Science, Chinese Culture University

Abstract

In this paper, leaving the Bluetooth technology for short-range wireless transmission
and indoor positioning system, combined with WLAN wireless network to do positioning
and signal strength using the NS2 simulation to analyze the effect of its orientation.

Keyword: Bluetooth, WLAN, NS2
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Design of a Solar Energy Tracker

H. Chang and L.H. Shu
Department of Mechanical Engineering, Chinese Culture University

Abstract

This paper describes the design of a low cost solar tracking photo-voltaic (PV) array
system as part of an undergraduate senior project. The solar tracking system is interfaced with a
solar panel, a mechanical driving mechanism, a signal amplifier and an analog to digital
converter (ADC). Solar tracking is realized through "field" programming using LabView
programming language on a lap-top computer and alternatively with a low cost solar radiation
sensing transducer consisting of an array of photoresistors (CdS cells). Actuation of the panel tilt
for azimuth tracking and rotation of the panel for solar tracking are operated with a gear
motor-based control system for adjusting the PV mount system's position so as to collect
maximum solar radiation. The gear motor controller module is built with state-of-the-art low-cost
digital logic circuit with built-in flexibility to accommodate seasonal position adjustments of the
PV mounts. The design includes a computer access for monitoring the power generation of the
system. The system is configured for a solar radiation condition specific to the location of the
system at the Chinese Culture University of the Shilin District in Yang Ming Shan, but could be
easily configured for any other locations.

Key words: Solar energy, Tracker
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3D Path Generation with Single DOF Hybrid
Platform

W. Y. Chung
Department of Mechanical Engineering, Chinese Culture University

E-mail: wchung@faculty.pccu.edu.tw

Abstract

The design, synthesis, and test of single degree hybrid platform are focused. The hybrid platform
proposed is a new concept and composed of a moving platform, a serial manipulator and several
supporting legs. Path generation is to move a point on the platform through several specified 3D
positions sequentially. If only few positions are specified, the proposed platform can be
considered to reduce the cost. Designing this mechanism includes two steps. The first step is type
synthesis and to determine the number of legs and the types of corresponding joints. Dimensional
synthesis is then executed on the basis of movement requirement, geometrical relationship and
constraints to determine the lengths of links and the coordinates of joints. Path generation up to
five specified 3D positions is accomplished. Several examples are given and 3D software, such
as Pro/engineering, is used to animate and verify the motion of the platform. The reduction of the
DOF of the platform is also analyzed when various legs are added between the moving platform
and fixed frame.

Keyword: hybrid platform ~ supporting leg ~ path generation
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Implementation of Home Monitor System Using
Wireless Sensor Network

Kuo-Ho Su, Jiun-Ming Jang
Graduate Institute of Digital Mechatronic Technology, Chinese Culture University

Abstract

An energy-saved and low cost wireless home monitor system is developed in this research.
It is implemented through the combination of Intel PXA 270 ARM Based embedded system and
wireless sensor network. The Intel PXA 270 platform, in which the WIinCE system is adopted, is
utilized to monitor the network. Furthermore, the Zigbee nodes and gateway are used to gather
data. Main software is formed by the internetwork’s terminal and monitor system. The SQL and
Web servers are adopted to develop the application programs. In the embedded system, the C
language is used to program the CGl, then the Cross Compiler Tool chain is utilized to compile
the source programs. The proposed architecture possesses the following salient features: module
design, plug-and-play wireless components, combination of WSN and power line, new
energy-saved and low cost strategy for home monitor system.
Key words: Embedded System, Wireless Sensor Network, Home Monitor System, SQL
Server, Web Server, Zigbee
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The Inverted Pendulum error analysis With
MATLAB

H.L.Fu,C.S. Linand C. L. Wu

Graduate Institute of Digital Mechatronic Technology, Chinese Culture University

Abstract

Invert pendulum system is a classical model in the traditional control theory. In
order to facilitate the mathematical analysis, linear hypothesis often is used in the
derivation of inverted pendulum mathematical model. But the hypothesis will create
the error between linear with original non-linear mathematical model and result in
performance decreasing. The discussion of this article obtains the specific quantitative
data to provide the weight of abnormal response factors by comparing the models.
This article focused on finding the relation between control error and the linear angle
zero, by comparing and using PID control method to verify the estimated max linear
angle zero range and the tolerance of the simplified model.

Keywords: Linear and nonlinear models, Inverted Pendulum - PID control
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Tri-Section Model for Describing Remaining Charge
Time of a Lithium-lon Battery

Y.S. Chao and C. C. Weng

Department of Electrical Engineering, Chinese Culture University

Abstract

This research uses three different sub-models to describe three sections of remaining charge
time of a Lithium-ion battery under various voltages. Three sections of the charge curve each has
its own characteristics. In the first section, at its initial charge period, with a constant charge
current, like the charge of capacitor, the voltage rises rampantly. In comparison with the change
of battery voltage, the charge remaining time drops slowly. This section is described by a second
order polynomial. The second section is the middle stage of charging. Still with the constant
charge current, the voltage is increased mildly. The charge remaining time also drops mildly.
This section is simulated by a second order Gaussian. The last section of charging, with
deceasing charge current, the voltage can only rise slowly. Therefore, the remaining time drop
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quickly. Although two sample data come from different manufacturers, surprisingly, the
combine points for both samples are the same. They are 11700 mV and 12455 mV. This feature
greatly increases the versatility of our model to similar battery packs. After combing these three
sub-models and comparing with the original data, we found that their curves are very close for
both samples: with the same charge voltage, the maximum remaining charge time error is less
than 1.36% for sample 1 and 2.64% for sample 2; and with the same remaining charge time, their
maximum voltage error is less than 16.15% for sample 1 and 2.80% for sample 2. The average
difference from sample 1 is 0.39% and from sample 2 is 0.71%. The performance of our model
provides users or battery pack manufacturers an accurate and effective way to predict the
remaining charge time under various voltages.

Key Words : Tri-Section Model ~ Remaining Charge Time ~ second order polynomial,
second order Gaussian function, second order Exponential function
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The study of effectiveness for ad-hoc wireless
network

Chung-Hsin Liu, Sheng-Shiang Chang

Department of Computer Science, Chinese Culture University
“E-mail: liu3.gold@msa.hinet.net

Abstract

Ad-hoc Networks is free to move by a group formed by the action site .Households, or
through the console and does not require a pre-set a good infrastructure networks can be the
operation of the special operations. In such an action to a special network, Transmit data path
from the Multi-hop is often composed of. And the algorithm around the site throughout must be
able to freely move the face of capacity and bandwidth constraints on the wireless transmission.
At present, a variety of wireless network infrastructure for the non-referred out around the track
algorithm. In recent years research in this area tends to reactive, on-demand algorithm around the
trend of development. This paper proposed two kinds of agreements being currently common
DSDV ( Destination-sequenced Distance-vector Routing Protocol) and AODV(Ad-hoc
On-demand Distance Vector) introduced and simulation.

Keywords: DSDV, AODV
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The corrosion characteristics of NiAlFe based
iIntermetallics in sulfuric acid

Liang-Wei Chiu, Chun-Huei Tsau
Institute of Materials Science and Nano Technology, Chinese Culture University

Abstract

The thesis studied the electrochemical property on the NiAlFe based intermetallic alloys,
including Ni47_5A|25F€27_5, (Ni47_5A|25F€27_5) 99CI’1, (Ni47_5A|25F€27_5) gngl. For testing the
corrosion rates of these three alloys, these alloys were statically immersed in H,SOy, respectively.
The results were also compared with corrosion rates of commercial 304 SS. In addition, the
polarization curves of these three alloys in sodium chloride solutions with different
concentrations were also tested for measuring their corrosion potentials and corrosion currents.
The results indicated that the corrosion potentials and the corrosion currents have no significant
difference by changing the concentration of H,SO, solution, but the passive area of current
density gradually increased. The corrosion resistances of these alloys were all better than 304 SS.
Keywords: intermetallic alloy, corrosion
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The Structure and Optical Properties of Thermal
Evaporated ZnS/ZnO Core-Shell Nanowires

Yin-Wei Cheng*, Meng-Wen Huang?, Li-Wei Chang®, Yu Hung Lin®, Han C. Shih'”

'Institute of Materials Science and Nanotechnology, Chinese Culture University
*Department of Materials Science and Engineering, National Chung Hsing University

*Department of Materials Science and Engineering, National Tsing Hua University

*E-mail : shz@faculty.pccu.edu.tw

Abstract

In this study, the high-density ZnS-ZnO core-shell nanowires were successfully
synthesized on the Au coated Si substrates using thermal evaporation at 1000 °C for 1 hr. Results
indicated that the ZnS-ZnO core-shell nanowires had diameters of 20 to 50 nm and lengths of 10
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The Structure and Optical Properties of Thermal Evaporated ZnS-ZnO Core-shell
Nanowires

to 20 pum by field emission scanning electron microscope (FESEM). The major diffraction planes
of (002) and (110) for the ZnS-ZnO core-shell nanowires were examined by x-ray diffraction

(XRD). The results of X-ray photoelectron spectroscopy (XPS) indicated that the major orbitals
of Zn, S and O were 2p°, 2p” and s, respectively. Both of ZnS and ZnO are of single crystalline
hexagonal wurtzite structure with the same growth direction of [002] by high-resolution
transmission electron microscope (HRTEM). The wavelength of emission is 567 nm because the
oxygen deficiencies are in the ZnS-ZnO core-shell nanowires by cathodoluminescence (CL).

Key words: ZnS ~ ZnO ~ nanowires ~ cathodoluminescence

2
—

—_ A g -g-
P

SEF LB AL > A TR B
225 § %”T‘f‘?#ﬁ'ﬂ = SPRT F' R a]
3 ’%Evl-z—atlgﬁ e Flph - i d
e 3 5 &A% BIRG B ~ it b
2 - g 7% Fivfs g R eh
gt R R fe b AR g AT T 7
"f s B3 B

femezsg > d g F R
SRR RE S S AR

?»‘9'»)%‘%—*4/’*‘ f»)%ir?% cig a1 A
SN R ARV N TR Y
’ﬁ‘mﬁ**.f{ﬁa»\%"’\ & it b o
“r'lr:\.aéif’“mﬁﬁ it -

ix%’*%w&gﬂﬁfpwmﬁﬁé
& r:%ﬁxf“é% ¥ LEPEZ N[ R
VS #dl= & N5 f R e E-F B
Aok MR[2-5] £ HE PR iek g
A AN L

= R EN

EAN A Y AL N SR S
F AR AR e Bl - (A)#FT o Bl- (B)4(C)
AR ﬁf_@f‘?"[ Wi R RAEY £ D
A EE R (B R 99.99%) 0.1g foé
*(H R 99.99%) 0.1g *% » J\—Wﬁ%‘@ ’
BUpE N RS D 1x107 torr (4 5
A B4 ) L3~ g F (30 scem)F (FER
:F o 214 :123-{7k *F? 4o 8 3 1000 OC L =
~ )l PE S L ERA S 1x107 torr 0 B
BpRAIFEI 2R FRY AFH- K
64 pAF 6] FHet v § Tk RS
%?M?ﬁnﬁ/}ﬁ”‘ 5"‘*#_4\%‘?\'3 »éﬂfX,]D
Hebt s Fh R S A B R B

T BEACEL X AR T
B AR T R k.

T R R

( A) Heating Coil u
1
YT I
Si substrale Powder: Zn+8 Gas
[
Pi T ¥
[~ e - 0000000 - |
Pump Out
BRE! 526 ! 511 i
I I

(B)

1000 f

so0d |

S I
\é' III
2 e | |
o I
[-% II i
5 [ :
(= 400 .'ﬂ'- FF 53 Y %
[ ]
& B B
200 .'I |
) ",
I
|
o T T T T
0 100 200 300 400
Time (Min)

96

500



] T PSR T 26 1 N A Jus b B IR {RAER T SEk
Hwa Kang Journal of Engineering Chinese Culture University vol.26 (2010) p.p. 95-100

Bl- (A)EARXF § BB)F %428
(O)2 8 & % @

S BRFEAS

:(A)fm%,f,'%ﬁSEngﬁ ,
1% 3 [ 2 K2
}2310 J20umod ® = (B)
7 SEM RIELZ > Frit 43-3 1t
‘}ﬁﬁ’ﬁi‘]pm ¥ 50 nm
[ WY P ey

Bl R T AR A 2
FB)® B F

SIS W
ZA)frRI=ZB)A~ B 5 1B F{ed ’
%1% 5 R R AR B0 BT en

RER- JF'“%-% L& 2 oF 8] fi

{*%&;ﬁ SR aHlazd 4 A

Benf FeBAL T § BB

+0% D ZnO)E & rnit &(Zn” + ST >
ZnS)E 4 £ AL KMo hB F

SR B & & PR - I F S
$r& TG 2L F BR-10]0 AR * &
B TR A RSz A
HBEE RSN FP AP %Kik
%ﬁ“ﬁ&ﬁﬁﬁ = (C)f 5 k3
B B I E KRR A it
£ 54 (2=0.315nm * ¢=0.63 nm)> +
RIR S F 44 (2=0.258 nm
¢=0.527nm) > @ ¥ B X E S w5
[002] -0t o % LAt A G PR A
SEH[11] - B = (D)5 £ % S5 R
d A "ﬁ’-ﬁﬁae’f\—" PParh 2

*'h-q.,h :
\h‘
| fi_x‘-x
0.2 um



GV A ¢ P T R - 5 (A K S BEE R ST S
Y. W. Cheng et al. : The Structure and Optlcal Propertles of Thermal Evaporated ZnS-ZnO Core-shell
Nanowires

Zns
[0az)

ntensity (@u.)
g

Bk {00z} Ing o

(119 11
R ol b, .All_ o Y

T T T
0 = 40 50 &0

28 (degree)

Bz X k46t E

Ble % &% XRD #71% F|FL v 45
§Fiospaz ﬁ‘:fﬁs’v’v@eﬁ#ﬁﬁ‘lo B
BoF B PR A A RSS2 20

4 28 % 47 u‘w s A B 4 (002) S
(110)2¢ % Ff 1t &3 #4855
(JCPDS : 79-2204) ; @ 20 %34 % 57
BT A B R4 (002) ~ (110)4* B &
§ 1 &2 orHR e s (JCPDS ¢
75-1526)[12] o

Znzpl

12000 o

Irte neity (arb . unit)
&
a2

T T
o o0 400 800 00 1000
Binding Energy (2v)

1u0ca | (B) Zn pd

12000
- zn 2p1
b=
E
E
g 10600
=
]
2
£ w0l

000

T T T T
1020 1050 1040 1050

Binding Energy (eV)

= Oh+ iR

f
S
o]
bl
&
ke
=

98



| T FHERR AT 26 B N e Jem R R I (2SR T SRk
Hwa Kang Journal of Engineering Chinese Culture University vol.26 (2010) p.p. 95-100

000 (C] 52P3

2000

Irte nsity (arb . unit)
“ & o
2 2 8

5
8

"
2

T T T T
180 165 170 175
Binding Energy (V)

X stk g F k¥ (A&~
¥ B)&(C)rr

i Fi %

BT A5 XPS B BT (AT 7
FiEE i 2§ ARG s
BRI BRI ELE L 2p {0 2p!
P E BRI (O TR L 2
L [13-14] -
BPEE RS §F A
y ER A

ik % O

f1#% XPS ¥ 11§ »eAEiL

1500

Imtensity (au)
g & & 8 8§

o
2

T T T T T
00 40 500 500 o0 B
‘W avelen gh (nm)

B~ A kb
B~ 5 CLE 54 @+ uf;»zft

HE A5 AE 5 567 nm[15-16] >

Bpnit sz K ARIT R 60

nm: Bk HE"T 0195eV @
¥ - BAET38nm P 2 F B d
SOOI R RE T AIELA Bl d AR A
L4 Pf'it'il» , ﬂ:,g b E A SRR
b2 3 V2T 'ﬂt%r%ci%ss i
B3 i gz et blE-e 3 EH

T~ K

GRFELY SR E RN R
%%;m%*”%ﬁé’#whgﬁ
RER&-F CEPRZNRd 0T

99

TSRS M b

’k ‘f @me,;ﬁ - ¢ RN gl S
= ;__XPS Peom A ariEl o v i
T R RS VS idled R Bl

& %:‘:_}i#wﬁmw;, LHEE LR

PREG AFS AT Rt
PEHEEFT e da T s FILH
2H LS P ER. "‘*}?m{‘ﬂ{a:i E3
g o 2 & 2wy 5 [002] o
CL &1 ﬂzf’a,r/,é;*ﬂ'.f%?ﬁwéfa
ERNLE - T sE RN AN S S it TR
PRIV Z F ez Feangp ol b
R Tt T

.I-
S
e &R MBI L A2
LI EFLARELAESY 7 E
4% NSC96-2221-E-034-006-MY?2

34 0

[1] L. Qi, B.I. Lee, JM. Kim, J.E.
Jang, J.Y. Choe, J. Lumin. 104
(1903) 261.

[2] W.G. Becker, A.J. Bard, J. Phys.
Chem. 87 (1983) 4888.

[3] Y. Yang, S. Xue, S. Liu, J. Huang,
J. Shen, Appl. Phys. Lett. 1996, 69,
377-379.

[4] D. Denzler, M. Olschewski, K.
Sattler, J. Appl. Phys. 84 (1998)
2841.

[5] A.D. Dinsmore, D.S. Hsu, H.F.
Gray, S.B. Qadri, Y. Tian, B.R.
Ratna, Appl. Phys. Lett. 75 (1999)
802.

[6] M.H. Huang et al.,
(2001) 1897.

[7] P. X. Gao, Y. Ding, Z. L. Wang,
Nano Lett. 2003, 3, 1315.

[8] H.Lu, Y. Chu, S. Y. Chang, C. C.
Cryst. Growth 2005, 280, 173-178

[9] S. Kar, S. Biswas, S. Chaudhuri,
Nanotechnology 16 (2005) 737.

[10] X. D. Wang, J. H. Song, C. J.
Summers, J. H. Ryou, P. Li, R. D.
Dupuis, Z. L. Wang, J. Phys.
Chem. B 2006, 110, 7720.

Science 292



OIS AP R R [ PR A S R ST )53 i
Y. W. Cheng et al. : The Structure and Optical Properties of Thermal Evaporated ZnS-ZnO Core-shell

Nanowires

[11] G. Shen, D. Chen, C. Lee, J. Chem
Phys. B 2006, 110, 15689—-15693.

[12] A. Dev, S. Kar, S. Chakrabarti, S.
Chaudhuri, Nanotechnology 17
(2006) 1533.

[13]J. H. Song, J. Zhou, Z. L. Wang,
Nano Lett. 2006, 6, 1656—1662.

[14] J. Xin, Y. Zheng, E. Shi, Appl.
Phys. Lett. 2007,
91,112902-1-112902-3.

100

[15] S. H. Oh, K. V. Benthem, S. L.
Olina, A. Y. Borisevich, W. D.
Luo, P. Werner, N. D. Zakharov,
D. Kumar, S. T. Pantelides, S. J.
Pennycook, Nano Lett. 2008, 8,
1016.

[16] M. Y. Lu, J. H. Song, M. P. Lu, C.
Y. Lee, L. J. Chen, Z. L. Wang,
ACS Nano. 2009, 3 (2), 357-362.



i FHSEIY 06 3] W i 5] I (s
Hwa Kang Journal of Engineering Chinese Culture University vol.26 (2010) p.p. 101-108

A Sk R ER e kB R P
A2 M
LRI [ g AT

2 g e oy ext oz
Rl i SR R

£ &

ek A RIS AR B e TR A R LI RS Bt B R
e B A3 2 A AONHER b R R R AT 2 S S R L MR R
TRMAG BB AR R B kR P 0 A E A E R g
HUL P o kAR BB RS e M RS AR R AT

B 6T R AR f BT AT ESET R BARRRS oL FiTaE K
e SR B BLIITAR B SO S 212 e S £ o A2 TREVETACE R B i
BFEITRIE- Al A HEHREFNRY 5 GldodE SE 4%% LSRRG
btk ip B R F R - (FEP o

ML @ AR X RE S T RF N R & HOE L)

Introduction to Micro/nano-imprint Technology for
Optical Thin Film Applications

Jay W. Yu'" and Franklin C.-N. Hong?

! Department of Chemical Engineering and Material Engineering, Chinese Culture University
? Department of Chemical Engineering, National Cheng Kung University
“E-mail: ywj3@faculty.pccu.edu.tw

Abstract

Micro/nano imprint has become a novel technique to fabricate micro- or nano-scale patterns
onto the substrate. Micro/nano scale patterns of metal or polymer materials can be imprinted to
the substrate surface using a mold. A wide range of applications have been developed including
the optical thin films, flexible devices like E-paper, flexible displays, RFID, etc. The
advantages of imprint include the compatibility with roll-to-roll processing, low cost and high
throughput. In this paper, we discuss the evolution of micro/nano imprint technology and current
development status. Some optical applications, such as anti-reflective, micro lens array, polarizer,
grating, will also be introduced.

Keywords: micro/nano imprint ~ flexible electronics ~ thin films ~ anti-reflective film ~ micro

lens array
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Analytic modeling of single-effect absorption chillers
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b Department of Chemical and Materials Engineering and Master Program of Nanomaterials, Chinese Culture University
¢ Department of Chemical and Materials Engineering, Chinese Culture University

Abstract

Achieving high energy efficiency, significant efforts have been put by industrial communities
into the using of the absorption chillers. Nevertheless, the complicated working fluids and the
thermodynamic properties of absorption cycles make the chiller operation difficult. Thus,
modeling the absorption chiller is an important issue for chiller operation. In the present work,
we used Dihring equation to calculate thermodynamic properties of absorbent and refrigerant and
make mass and engry balance of working fluid. These concepts make analytic single-effect
absorption chiller models developed. In our study, the real-plane operating data and material
property are using to the evaluation of heat exchanger effectiveness for each unit of the
single-effect absorption chiller. Applied the effectiveness to analytic model, the value of
un-measured state variables and the influence of operation variables for chiller on coefficient of
performance (COP) has been discussed.

Key words: absorption chiller, absorption cycles, Duhring equation, COP
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Direct Growth of CNTs Applied in Direct Methanol
Fuel Cell

Y. S. Jeng', H. Y. Tsai!, C. H. Wang?, L. C. Chen®, K. H. Chen??, H. C. Shih'*
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Abstract
Carbon nanotubes (CNTSs) were directly grown on a carbon cloth (DGCNTS) as catalyst
supports applied in a direct methanol fuel cell (DMFC). The iron nanoparticles were
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deposited on a carbon cloth as the assisted catalysts for the CNT growth. The DGCNTSs were
synthesized by the microwave plasma-enhanced chemical vapor deposition in the gaseous
precursors of H/CH./N,. The diameter of DGCNT was ca. 10 — 20 nm and the structure was
bamboo-like. Subsequently, Pt and Ru nanoparticles were deposited on DGCNTSs
(Pt-Ru/DGCNT) by the sputtering method. The formation of Pt-Ru nanoparticles were the
high-degree alloy and the particle size were ca. 354 nm. For the
membrane-electrode-assembly (MEA) fabrication, the 0.2 mg-cm? metal-loading of
Pt-Ru/DGCNT and the 4.0 mg-cm> of Pt blacks were employed as the anode and cathode,
respectively, which the Nafion 117 as the membrane was sandwiched in between two
electrodes. The polarization curve of MEA was examined by feeding 1 M methanol and
purity oxygen to anode and cathode, respectively, which the maximum power density was
1.52 W-Pt-mg* at 60°C. The low amount of precious metal loaded on DGCNTSs applied in a
MEA shows a high performance, which is suitable for a DMFC.
Keywords: carbon nanotube, direct methanol fuel cell, direct growth, methanol
oxidation
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Investigating the Tunability of (BaSr)TiO; film

Combined with BaO-TiO, and the Tunable

Microwave Filter

Chien-Ming Lei" and Shao-Wei Yu
Department of Chemical & Materials Engineering and Master Program of Nanomaterials, Chinese Culture
University

“E-mail: ljm9@faculty.pccu.edu.tw

Abstract

Microwave tunable devices, including phase shifter, filter, and others have great potential
for applications in microwave circuits. Typical thin films of form paraelectric materials have loss
tangent in the order of 0.01 or higher at microwave frequency. To suppress the microwave losses,
thick films form dielectric materials were used. The thick films were screen printed on alumina
substrate. A low loss, tunable thick film based on strontium titanium oxide (STO) combined with
BaO-TiO, material system is presented. A prototype of tunable filter will be demonstrated.
Keywords: Microwave tunable devices, BaySr14T103, Microwave properties.
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Modeling of Wafer Temperature Distribution in a

LPCVD Furnace

Y. S. Huang', G. B. Wang?, C. Y. Chen®, T. C. Wang*

YInstitute of Materials Science and Nano Technology, Chinese Culture University
Department of Chemical and Materials Engineering, Chang Gung University
*Institute of Health Industry Management, Ching Kuo Institute of Management and Health

*Department of Chemical and Materials Engineering, Chinese Culture University

Abstract

In the semiconductor industry, there are many factors which can affect the thickness and
uniformity in the low pressure chemical vapor deposition process. The wafer temperature is the
main one. Because the wafer temperature in the heating process is not readily measured, it is
necessary to build an exact temperature prediction model. In this study, the configuration factors
are used as the bases of thermal radiation to build the steady-state wafer temperature prediction
model. The proposed prediction model is in algebraic form which can be applied more easily
than the differential form model presented in the literature. Two-dimensional wafer temperature
distribution is considered in this model for checking uniformity data from a real process. For
each wafer, the sensitivity analysis has also been considered for each heating zone.

Key word: LPCVD, two-dimensional steady-state temperature prediction model,
configuration factor
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Synthesis Characterization and Properties of V,05
Nanorods by Chemical Vapor Deposition Method
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'Institute of Materials Science and Nanotechnology, Chinese Culture University
’Department of Materials Science and Engineering, National Chung Hsing University
*Department of Materials Science and Engineering, National Tsing Hua University
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Abstract

In this work, the V,0s nanorods have been successfully synthesized on the Si substrates
using chemical vapor deposition. The morphology was analyzed by field emission scanning
electron microscope (FESEM). The size of the V,0s nanorods depends on the temperature
region of the quartz tube furnace, that is, at higher temperature, the diameters and lengths are
1-4um and several ums, respectively, while at lower temperature, they become 100-300 nm and
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Method
several ums again. High resolution transmission electron microscopy (HRTEM) showed that
the structure of V,0Os nanorods are orthorhombic with the growth direction of [110]. X-ray
diffraction (XRD) indicated that the (001) and (002) are the major diffraction planes of V,0s
nanorods. X-ray photoelectron spectroscopy (XPS) indicated that the binding energies are

517 eV (V2ps3p), 524.5 eV (V2pi5) and 530
vanadium in the +5 oxidation state.

Key words: CVD ~ nanorods ~ V,0s
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Synthesis and characterization of indium oxide

nanostructures

Yan-Li Chen?, Li-Wei Chang®, Meng-Wen Huang” and Han C. Shih?”
! Institute of Digital Mechatronic Technology, Chinese Culture University,
? Institute of Materials Science and Nanotechnology, Chinese Culture University,
¥ Department of Materials Science and Engineering, National Tsing Hua University,

* Department of Materials Science and Engineering, National Chung Hsing University,
*E-mail : shz@faculty.pccu.edu.tw

Abstract
Indium oxide nanostructures have been prepared via well-developed methods,
including chemical vapor deposition(CVD) and carbothermal reduction.High yields are
critical in order to fabricate nanostructures into devices for electrical characterizations.In
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this work a high yield of In,O3; octahedra were synthesized by the CVD method >
octahedra with 600-1600 nm in lengths are observed by scanning electron
microscopy(SEM).While transmission electron microscope(TEM) image revealed that
In,O3 octahedra are single crystalline. X-ray diffraction spectra(XRD) indicated that
(222) » (400) and (440) are the major diffraction planes. XRD peaks of the sample are
then compared with the JCPDS card revealing that the In,O3; octahedron structure is
body-centered cubic. In,O3; octahedra are believed to have potential applications in field
emission display.
Key words:CVD - octahedron ~ In,O3
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Electrocatalytic Characterization of Pt/C Catalysts
Used in Low-Temperature Fuel Cells

Pei-Wen Hol, Hung-Ta Liz, Pei-Sheng Hsuz, Shin-Min Shihl, Ren-Bin Lin*"
'Department of Chemical Engineering, National Taiwan University

’Department of Chemical and Materials Engineering, Chinese Culture University

“E-mail: Irb@faculty.pccu.edu.tw
Abstract

Platinum on carbon catalysts used in low-temperature fuel cells were prepared by using
colloidal precursor technique. The influences of chemisorbed CO on the hydrogen oxidation
reaction (HOR) on the catalyst were investigated by cyclic voltammetry (CV) and the
rotating disk electrode (RDE) techniques. The particle size of Pt for 5.4~27.2 wt% Pt/C
catalysts prepared, determined by X-ray diffraction (XRD) and transmission electron
microscopy (TEM), was in the range of 3.1~8.9 nm, which are slightly larger than that of the
commercial Pt/C catalyst. By reducing the electroactive surface area of the catalyst through
the adsorption of CO, the current density in the catalyst layer and thus the exchange current
density for HOR on the catalyst can be measured using the thin-film RDE methodology. At
the higher CO coverage, the HOR in the Pt/C catalyst layer was the case of a mixture of
reaction and diffusion control. The exchange current density of the prepared 27.2 wt% Pt/C
was determined to be 5 mA/cm?® (2 A/mgpy).

Keywords: platinum, electrocatalysis, hydrogen oxidation, carbon monoxide, fuel cells
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TEM micrograph of 27.2wt% Pt/C. (x400k)
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