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Multiple dosages of superplasticizer and workability loss of mortar
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Abstract

This research is aimed to study the effect of mode of superplasticizer introduction on workability loss behavior
of fresh mortar. Ordinary Portland cement type 1 was used as the only binder in this study. Natural sand was used as the
fine aggregate. Napthelene based superplasticizer (SP) was used as the chemical admixture. The workability of mortar is
the combination between deformability and viscosity. Deformability of mortar was measured by area of mortar flow
spread after the mini slump cone removal, while viscosity of mortar was measured by outlet flow time through the

v-funnel. Mix proportion of mortar was designed by fixing the amount of paste and aggregate (volume of paste/void
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content equals to 1.6), varying water to binder ratio between 0.27-0.41, and varying superplasticizer dosage between

0.5%-2.5%. The mode of SP introduction was divided into 2 patterns; one single dosage at the beginning and multiple

dosages at many elapsed times. The workability loss was considered from the initial workability of mortar at the time

just after mixing and that of every 30 minutes until 2 hours after mixing. The test results were compared for the effect of

SP admixing patterns on workability loss of mortar. In case of single dosage, it was found that for a certain flow spread,

the mortar mixture with higher SP dosage had higher viscosity and slower workability loss. In case of long elapsed time,

the mortar with multiple dosages provided better workability than the mortar with a single dosage.

Keywords : mortar, single dosage, multiple dosages, viscosity, workability loss.
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Adsorption of chromium (VI) from electroplating industry wastewater by using chitosan
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Abstract

Adsorption of chromium (VI) from electroplating wastewater using chitosan as adsorbent was studied. Batch
experiments were carried out as a function of the quantity of chitosan used and pH of electroplating wastewater. The
experimental results show that the percentage of adsorption increased with increasing the amount of chitosan. The
adsorption capacity of electroplating wastewater on 1.0 g of chitosan at pH 2.7 was 115.0 mg/g. The Langmuir, Freun
dlich, Brunauer-Emmett-Teller and Temkin adsorption isotherms were applied to describe the chromium (VI) up-taking
behavior. It was shown that the adsorption phenomena could be well described by Freundlich adsorption model. The
pseudo-first order and pseudo-second order were employed to determine the adsorption kinetics. It was found that the
kinetic of adsorption could be elucidated by pseudo-second order. The initial rate of adsorption and half-adsorption time
were 4.0 mg/g-min and 29.1 minutes, respectively. The adsorption process occurred in 2 steps. The film diffusion was

the rate limiting step.

Keywords : Adsorption, Chromium (VI), Chitosan.
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Abstract

The purpose of this research article was to find an optimal location for Emergency Medical Service (EMS)
vehicle. The optimal location is the location where EMS vehicle can reach to patients or accident victims as fast as
possible to safe the patient’s life. This research began with collection of EMS data in area of study 172 cases including
96 accident cases and 76 emergency cases during October 2010 to April 2011. Then, we defined geometric coordinate
of each case by using Google Map. After that, risk assessment was applied for weighting of each node. In this research,
we applied failure modes and effects analysis technique for risk assessment which risk score obtained from severity,
frequency and detection. Risk score of each case were calculated coordination optimal location for EMS vehicle by
using center of gravity technique. Results of the study revealed that optimal location of EMS vehicle was different from
traditional location 1.1 kilometers. Moreover, an improved location reduced the euclidean distance 20.26% from sitting

location to patients.
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Keywords : location analysis, center of gravity technique, emergency medical service vehicles, emergency medical

operations.
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Wastes Reduction in Motorcycle Part Production Line Using Integrated IE Techniques

E4
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MaAy : MIdacugaceMInan, ANNYal, 9UNAINIHAN, ANVANITIVINITZUIUMNT

Abstract

The purpose of this research was to reduce wastes in motorcycle engine cover production line by balancing
line and reducing non-value added work such as motion loss, excess motion and defect. These causes led to higher cost
production due to longer working hour. The research methodology included integrated IE techniques. The result showed
a decrease of cycle time from 318.32 seconds per piece to 278.07 seconds per piece which accounted for 12.68 percent.
The number of operators in production line was decreased from 10 persons to 8 persons which equaled 20 percent. For
machine and tools, engine speed was able to increase from 6,500 rpm to 7,500 rpm. The number of blades per
ﬁuﬁaéﬂcould be decreased from 6 pieces to 4 pieces. Moreover, the process performance index increased from

1.14 to 1.41 which accounted for 19.48 percent.

Keywords : Line Balancing, Wastes, Cycle Time, Process Capability
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Analysis and Design of Blood Transportation in Bangkok Metropolitan Region
A Case Study for the National Blood Center, Thai Red Cross Society
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Abstract

Everyday, the demand for blood is enormous in order to save lives. Quick and safe blood service is crucial for the
efficiency of medical treatment. However, distribution cost of blood should be of important as well. In Bangkok Metro-
politan Region, the individual hospital needs to send its vehicle to pick up the requested blood at the National Blood Center
(NBC), Thai Red Cross Society. On average, there are approximately 74 hospitals sent various kinds of vehicles to wait
and pick up blood between 1 — 300 units from the NBC. With the current individual pick-up system, the transportation
cost is excessive due to too many empty trips. This research paper presents the results from the study and analysis of the

current blood transportation system. The new design is proposed based on the management science and business logistics
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concept. The problem is modeled as the vehicle routing problem (VRP) and solved by the Clarke and Wright’s heuristic

method. By testing with the real data, the results show that a lot of trips and total distance can be saved. Potentially, the

transport efficiency could be increased by 68.53%. The paper also discusses about the business model for implementing

such concept at the NBC.

Keywords : Transportation, distribution, blood, supply chain, National Blood Center, heuristic
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Design and fabrication of a germinated sesame roaster
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Abstract

This research is to design and fabrication of a germinated sesame rotary roaster which has a capacity of 1 kg.
The roaster is constructed using double wall cylindrical chamber and wrapped with rockwool. The outer dimensions
of the roaster are 38.4 cm diameter and 35.5 cm length. Two 1000 Watt are using for the energy source and installed
opposite of the rotary roaster. In addition, cylindrical material chamber is fabricated by stainless wire mesh of 0.5 mm
diameter. Ideally, the roaster concept was prior estimated using conventional criterion based on pan roasting which is
considering of the physical and nutrition properties of germinated sesame seed. The results are shown that, the roaster
could be heated up over 100°C and the temperature could be also controlled at steady state during roasting process.

The rolling speed could be adjusted at the range of 1-21 rpm. It was noted that the best speed of the roasted germinated
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sesame was 16 rpm. Regarding the experiment at 100°C of the roasting temperature, germinated sesame seeds

provided a good quality and flavor. Besides, the moisture content and whiteness values were decreased with roasting

time increased, while color value (a-value and b-value) and browning index (BI) of germinated sesame seeds were

no difference. The trend of GABA content of germinated sesame seeds was declined with higher and longer of roasting

temperature and time, respectively. However, the GABA content of the germinated sesame seeds was higher than

sesame seeds without germination.

Keywords : Sesame roasting machine, Germinated sesame seeds, GABA, Roasting
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Studies on Defect Detection and Thermal Influence in SiC Substrates

Using an IR Thermal Imaging Camera
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Abstract

A long-wavelength infrared thermal imaging camera was applied to visually evaluate the thermal influence of

defects in SiC substrates. Defects in substrates were rapidly and effectively detected by IR camera observation, and the

dependence of the temperature on the defect size could be observed precisely. IR camera was applied to show clearly the

change in heat propagation in areas of defects in SiC substrates by observation of temperature distribution images in real

time. Consequently, the IR camera can be considered as an effective technique for evaluating the thermal influence of

defects.

Keywords : SiC, IR camera, defect, heat propagation, temperature distribution image.

1. Introduction

Silicon carbide (SiC) is a promising material for
the next generation of semiconductors because of its
ability to operate at high temperature, high frequency
and high power. [1] SiC is expected to serve as a
substrate material for high-frequency devices based
on GaN. [2, 3] Recently, very low-defect density SiC
substrates have been developed to meet these require-
ments. [4, 5] However, characterization of the thermal
influence of defects in these substrates is still important
before such substrates can actually be applied in high
frequency devices.

To detect the defects that present in SiC sub-
strate, scanning laser microscopes [6, 7] light-scattering
tomography [8, 9], polarized optical microscope [10,
11], X-ray topography [12, 13] and photoluminescence
mapping [14] have been used. Although these methods

can effectively detect defects, they cannot visually show
the thermal influence of defects in SiC substrate for the
same time. Therefore, in this study, a long-wavelength
infrared thermal imaging camera (IR camera) that is
considered as effective technique for evaluating the
defects and the thermal influence of defects in SiC
single crystal was proposed.

Attempts to measure the thermal diffusivity of
solids using IR camera technology have recently been
reported, [16, 17] and such a camera has been used to
investigate the operating characteristics of a heat sink
structure. [18] IR cameras are widely applied to determine
the thermal properties of materials. In this study, IR
camera evaluation technology was applied to perform a
non-destructive defect detection in SiC crystals and to

examine the thermal influence of defects.

" Department of Industrial Engineering, Chulachomklao Royal Military Academy
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2. Experiments
2.1. Sample Fabrications

The samples used in this study were commercial
6H-SiC single crystals grown using the conventional
sublimation method; the seed temperature and the
pressure were kept at 2100-2300 °C and 1.3 kPa (10
Torr) to 2.6 kPa (20 Torr), respectively, during crystal
growth. Samples were cut with a size of 5x25x1 mm’
perpendicular to the [0001] axis from two different 6H-
SiC wafers. In this experiment, sample A was cut from
6H-SiC wafer that had the quality of crystal better than
sample B. The sample surfaces were mirror polished.
2.2. Methods

Firstly, we observed and classified the defects in
each sample using an IR camera (NEC Avio, TH 9100
MR) as shown in Fig.1. An IR camera detects and
visualizes infrared light radiated from materials. If a
substrate contains defects or distortions, the thermal
properties of these areas will be changed compared with
the periphery. Therefore, these areas show a different
temperature. Using the intensity of infrared radiation,
one can detect defects and distortions in a substrate
conveniently and accurately. The intensity of infrared
radiation can be described by Stefan—Boltzmann law as
follows:

E=0OT' (D

Where E is the intensity of infrared radiation per
unit area (W/m2), O is the Stefan-Boltzmann constant
(equal to 5.6704x10-8 W/m2K4), and T is the absolute
temperature (K) [15]. A long-wavelength IR camera
was used with an uncooled 2D microbolometer array
as a detector and measurement range of -20 to 250 °C.
The thermal sensitivity and spectral range of this camera
were 0.02 K at 303 K and 8-14 um, respectively. A
25 pum close-up lens (WI-259D) was used, where the

minimum detection range was 25x25 pm. The samples
were heated by an electric heating plate (AS ONE, ND-
1) and observed on a flat copper plate. To decrease the
background noise, the sample and camera were enclosed
in a shielding box. The resulting images were cleaned
up by image-processing software (NEC Avio, NS 9200).
The differences in temperature between the defect areas
and the periphery could be detected directly, as the IR
emissivity of the copper plate was much lower than that

of the SiC.

|} eus
/ % 4
= h

L1 O N undoped 6H-SiC
(5 x5x0.5 mm?)

Computer processing system

[Bau]

Fig.1. Schematic diagram of the IR camera

observations.

The use of an IR camera is a rapid and effective
technique for the detection of defects, but it cannot
observe the shapes of defects in detail. Therefore, we
zoomed in on the defect areas in the IR camera images
to estimate the defect shapes using scanning laser
microscopy (SLM) [6, 7] and three-dimensional light-
scattering tomography (3D-LST), [6, 9] as described
later.

Finally, an experimental study of heat propaga-
tion in the samples was performed. The conditions were
similar to those in the defect detection studies. For the
heating system, a deposited one-dimensional heater

was used, where a width of about 0.5 mm of Ni was
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deposited at one end of each sample. The Ni-deposited
samples were heat-treated for 3 min at 1050 °C in an
Ar atmosphere. A DC power supply (Kenwood, PA18-
3A) was used, to obtain a clear image. The power sup-
ply was set to 6.00 V and 0.10 A for observing the
behavior of heat propagation in the samples. The entire
samples were observed for 4 s, and 20 observations of
the temperature distribution image were made at 0.2 s
intervals. In addition, the thermal diffusivity of the
samples was also evaluated by a differential photopyro-
electric (PPE) method [7] compared to the results of IR

camera.

3. Results and discussion

Temperature ("C)

7 22
" 03 6 ;

s 0.9
Position (mm)

(b)

Fig.2.Temperature distribution image of sample B

obtained with IR camera

Sample A shows an almost uniform color, which means
a uniform temperature. However, sample B, shown
in the two-dimensional IR camera image of Fig. 2(a),
shows various colors, which means a nonuniform
temperature. The white points in the image of sample
B are defects, and the high temperatures around the
defects are considered to be a result of the thermal
influence of the defects.

We could confirm that the defects in sample B
were more numerous than those in sample A. To further
investigate the temperature distribution around the
defects detected in the IR camera images, the
temperature profile of the surface of the samples was
analyzed by the use of image-processing software. By
this method, we could study the temperature around
each defect in detail. The temperature resolution and
the detection range were set to 0.1 K and 25%25 pum2,
respectively. The images of samples B was analyzed as
shown in Figs. 2(b). The temperature distributions in
the 3D image of sample B in the defect areas shown as
points 1, 2, and 3 in Fig. 2(b) were clearly different from
that in the normal area, and each defect area also had a
temperature distribution that was different from that of
the others in terms of scale and maximum temperature.
These differences in the temperature distribution in

sample B were caused by differences in defect size. [16]
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2D-LST

500 pm

3D-LST

(b)

500 um

Fig. 3. Observation of the shape of defects on the surface using SLM and LST in the IR camera image of

Fig. 2(c). (a) SLM image; (b) 2D- and 3D-LST images.

Next, we zoomed in on the defect area in sample B
shown in Fig. 2(c) to observe the shapes of the defects
on the surface using SLM and LST. The results are
shown in Figs. 3(a) and (b), respectively. The irregular
black spots in Fig. 3(a) were considered to be micropipes
and clusters of impurities. The size of the defects was
calculated from the SLM image (600x800 um2) and
was found to be 5-10 pm. We also applied 3D-LST to
observe the depth distribution of the defects. The results
showed that the defects observed in sample B were not
only located on the substrate surface but also continued

into the substrate, as shown in Fig. 3(b).

The large point-like and rod-like scattering
patterns were considered to be the outlines of defects
decorated by impurity precipitates and of hollow defects
such as micropipes, respectively. [19] The results
confirmed that the presence of defects can affect the
nonuniformity of the temperature in SiC. Since the
thermal conductivity in a defect area is smaller than that
in the surrounding area, the amount of infrared radiation
in the IR camera observation is different, and this shows
as a nonuniform temperature distribution in the IR

camera image. [16]
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Fig.4. the Ni electrode was heated at the end of each sample for 4 s to visually observe

heat propagation in the samples with the IR camera in real time.

Finally, the Ni electrode was heated at the end
of each sample for 4 s to visually observe heat propaga-
tion in the samples with the IR camera in real time. 2D
and 3D IR camera images of each sample are shown
in Fig. 4. In the low-defect sample A, as shown in Fig.
4(a), the temperature range was 56—60 °C after 2 s of
heating, 60-63 “C after 3 s, and 63-67 "C after 4 s. The
thermal behavior in the 3D images showed a smooth
propagation. In contrast, the temperature range in
sample B was 51-56 °C after 2 s, 53-54 °C after 3 S,
and 54-58 “C after 4 s. At the same heating times, the

heat propagation behavior of sample B, as shown in Fig.
4(b), was rather poor in comparison with that of sample
A. Furthermore, 3D images of sample B showed that the
variable scatter of the heat propagation was caused by a
change in the thermal conductivity around the defect
areas. [20, 21] The thermal diffusivity of the samples
was also evaluated by a differential photopyroelectric
(PPE) method [7] to support the results of the heat
propagation studies as shown in table 1. These values
corresponded with the results obtained from IR camera

observation. As the above results indicate, the IR
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camera observation is an effective method to examine

the thermal property in 6H-SiC.

Table 1 Comparison of thermal diffusivity of the
samples between the PPE method and

the IR camera observation.

Sample Thermal diffusivity (cm/s)
IR camera PPE method

Sample A 1.62 1.61

Sample B 1.25 1.25

4. Conclusion

In this study, we have shown that defect
detection in semi-insulating 6H-SiC substrates can be
performed with a wide viewing range using an IR
camera, and it is expected that all defects in a 4-inch
SiC wafer could be detected within a few minutes.
Furthermore, IR camera observation provides a
nondestructive, rapid and effective method for defect
detection in SiC substrates. In particular, we have
successfully used an IR camera to visually show
the changes in heat propagation due to defects in
semiinsulating 6H-SiC substrates, by recording
temperature distribution images in real time. The results
in this study prove that defects in SiC substrates have
a harmful influence on the thermal properties of the
substrate. This is important information for the
development of the semi-insulating 6H-SiC substrates
that are expected to serve as a substrate material for

GaN high-frequency devices.
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1. General Introduction

Contributed papers are limited to 6 pages
including all figures and tables. Invited papers
have an 8 pages limit. Each manuscript typically
contains the following sections: Title, Authors name
(Noacademic position is required.) Address in details
(Give phone and Fax. Numbers, if available.), Abstract,
Text, Acknowledgment (If preferred ), References.

2. Style and format
2.1 General

Manuscripts are typed single space except
for headings. Font type should mimic Angsana New
#10 (shown here). Right — hand justification is
recommended.

Type your manuscripts on A4 (21 c¢cm x 29.7
cm) sheets. The sheet should be divided into a
two — column width of 81 mm with a space between
columns of 6 mm (a total width of 168 mm). This
permits side margin of 21 mm each. The top and

bottom margins should be 29 mm.

2.2 Title Block
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case without underlining, centered across both
columns. Type the author’s name and affiliation also
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title. In case of multi-authorship, group the authors
and identify each author by superscript numbers
corresponding to the organization which should de

grouped below authors.

2.3 Headings and Subheadings

Heading and subheadings are in upper
and lower case bold letter without underlining,
if available. They should appear with sequential

numbers, left — hand justified in the column.

2.4 Equations

Equations are to be numbered consecutively
throughout the text. The equation number should be
placed in parenthesis and flushed with the right —
hand margin of the column. Italic alphabets are

recommended for equation parameters.
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Leave a blank line before and after equations.
A long equation should appear across the columns
by interrupting the opposite column with column-

termination and column-initiation bars.

3. References
References are to be listed and numbered at

the end of the papers. Refer to them in the text as [1].

4. Ilustrations

Figures, tables and line drawings should be
positioned within the text. They may conform to either
a one-column or two-column width and must be black
ink or high contrast black-and-white reproductions.

They must include captions.

5. Submission of Your Manuscripts

Please submit three original manuscripts,
one CD and a paper submitting form to JERMUTT,
Rajamangala University of Technology Thanyaburi,
Rangsit — Nakhonnayok Rd. Klong 6. Thanyaburi
Pathumthani Thailand 12110.

6. Conclusions

Your paper should be carefully checked.
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