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Utilization of fly ash in Ratchaburi province as filler in natural rubber

to improve the mechanical properties of rubber floor tiles
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Abstract
This research aims to study the influence of fly ash effect on the mechanical
properties of natural rubber. The fly ash was used in this research that obtained from
the lime production process in Ratchaburi province. Fly ash was used as filler in
natural rubber in order to improve the mechanical properties of rubber floor tiles.
Furthermore, it also eliminated the waste from the lime production process. The
composition of fly ash was found that 49.19% was calcium oxide. When the fly ash

mixed in natural rubber and formed into a piece of rubber floor tiles. The rubber
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floor tiles had black color because of the black fly ash. After that, the rubber floor
tiles mixed fly ash were tested the mechanical properties. It was found that the
overall of mechanical properties was similar to standard formula (filled soft clay).
Therefore, it was concluded that the fly ash (waste) from lime production process
can be used to benefit the rubber floor tile manufacturing industry. Especially, It can
also reduce the problem of air pollution from dust of fly ash.

Keywords: Fly ash, Natural rubber, Mechanical properties
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GURTLEEY
gns 1* SC:FA 100:0 | gms 2 SC:FA 0:100

Natural rubber 100.00 100.00
ZnO 10.00 10.00
Stearic acid 1.50 1.50
MBTS 1.00 1.00
TMTD 0.10 0.10
Paraffin wax 2.00 2.00
Aromatic oil 1.00 1.00
6PPD 1.00 1.00
Soft clay (SC) 250.00 -
Fly ash (FA) - 250.00
Sulfur 4.00 4.00

Shore hardness Us¥ungd 80 Shore A
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Compound | Concentration
Si0, 18.627%
S0, 6.064%
K,O 1.834%
Ca0o 49.197%
TiO, 0.731%
MnO 0.381%

Fe,0O, 21.052%
NiO 0.013
CuO 0.016
SrO 0.242
PbO 0.007
Clo 1.835
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gnININTZIUNEN Soft clay WAL ADY

AUNUADLIIAY (MPa) 4.55+0.12 3.26+0.22

Srevdn o 99070 (%) 158.91+11.61 96.00+4.96

Tugda Aszozda 90 % 4.040.06 3.17+0.15

(MPa)

AT (Shore A) 85.50+1.07 89.88+1.13

AUNUADNITANTIA 26.31+0.99 14.08+0.47

(N/mm)
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The Study of Dielectric Properties of Cup Lump Rubber
at 1.5 to 5.5 GHz
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Abstract

This paper presents the study of dielectric properties of cup lump rubber in
the frequency range of 1.5 GHz to 5.5 GHz. The cup lump rubbers under test were
divided into 2 groups: 1 date group and 7 date group after post-harvest. The
difference of two groups of cup lump rubber is the percentage of latex based on
date of harvesting. In the study, the dielectric constant and the dielectric loss factor

of each group were measured and compared. The results showed that the dielectric
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constant of cup lump rubber of the first group was higher than of the latter group,
while the difference of the averaged dielectric constant entire the frequency range
between two groups was 23.75. The most obviously seen difference was in the
frequency range of 4.77 GHz to 5.39 GHz that provided the averaged difference of
the dielectric constant equal 74.29%. For the case of dielectric loss factor, the
difference of theirs averaged results was 9.93. The most obviously seen difference of
the dielectric loss factor was in the frequency range of 5.01 GHz to 5.37 GHz with the
averaged difference of 78.86%. Consequently, it shows that the dielectric properties
can be used to classify the dry rubber content of the cup lump rubber.

Keywords: Dielectric constant, Dielectric loss factor, Cup lump rubber
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(Keysight, 2017)

g =g,(e, —ie,) (1)
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s(w)=¢, +2 % 2)
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Abstract
This project purposed to design and implementation of a plastic film width
measuring machine. This prototype include with the plastic film extruder at Popular

pack Co., Ltd. This combined machine used to reduce conventional plastic waste in
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production line. The prototype machine comprised with an Arduino Mega 2560
microcontroller, keypad, two stepping motors, two ultrasonic sensors, a liquid crystal
display, warning pilot lamp and buzzer. The microcontroller received reference width
of plastic film sheet from keypad and calculated pulse numbers that used to control
stepping motor movement. This movement take ultrasonic sensors detect left and
right edges of plastic film sheet. When ultrasonic sensors detect edge of plastic film
sheet the microcontroller calculated plastic film sheet width and display plastic film
sheet by liquid crystal display. If plastic film sheet width range over the reference
range, the microcontroller take pilot lamp and buzzer warning.

This prototype machine take 100 times test by 300, 400, 500, and 600 centimeters
plastic widths respectively. The testing results were found firstly, the maximum width
error are 1.0, 0.6, 1.2, and 0.4 millimeter. Secondly, the warning lamp and sound
have 100 % decision making. Finally, the conventional plastic waste was reduce by
56 % approximately.

Keywords: Microcontroller, Stepping Motor, Ultrasonic Sensor, Plastic film sheet
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Abstract
This research is aim to evaluate the energy use in the production process of
the Mushroom Cultivating Enterprise in Lampang Province. This research is conducted

in two major stages: energy use assessment and energy saving measurement by
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choosing modify device a Gas-fired biomass-fired power plant. The power generation"
that saves energy and reduces LPG gas by combining the gas in one day (gas,
biomass & LPG)

When using biomass gasifier in the process of producing mushroom
mushrooms. LPG has the utilization rate of 81.70% while a biomass gas consumption
is 18.30%. Which reduce the energy consumption from 122 barrels per year to 112
barrels per year so that the different value of energy used is 8% in the production of
crackers. It is not enough to register a carbon reduction label that requires a 10
percent reduction in energy consumption. So that the researcher also other energy
saving measures offered to entrepreneurs the first is use of Solar Dryers and the
second is use of Steam Boilers for Steaming Mushrooms. After the evaluation, we will
reduce the energy consumption by more than 10% to register carbon reduction
products in the next order.

Keywords: Energy assessment, Processed mushrooms
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Abstract

This research applied design and analysis of experiments to identify suitable
condition of parameters of fan-less ionizer at soldering process of transceiver
manufacturing. By adopting screening experiments using full factorial design (23)
which includes 3 factors, it was found that the factors which had significant impact
on the response (i.e. ion balance voltage of fan-less ionizer) at A = 0.05 were
percentage of positive ion release, frequency of ion pulse, and angle of fan-less
ionizer installation. When these parameters were subject to further design and
analysis of experiments using response surface methodology technique with
Box-Behnken design, it was found that the regression equation of parameters relating
to the response of fan-less ionizer was Y = -4454 + 127.77A - 30.32B + 2.944C -
0.9114A2- 0.4050B2 - 0.07975C2 + 0.5305AB. It was concluded that the suitable
condition yielding ion balance voltage at near zero was as follows: percentage of
positive ion release (A) = 65 percent, frequency of ion pulse (B) = 1 Hirtz, and angle
of fan-less ionizer installation (C) = 40 degree. When these parameters were applied
in the actual process, it was found that the ion balance voltage of fan-less ionizer
significantly decreased from 24.675 volt to -5.332 volt.
Keywords: Electrostatic, Soldering Process, Design and Analysis of Experiment,

Response Surface Methodology, Full Factorial Design
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General Factorial Regression: lon balance versus Percent positive, Frequency, Angle

Factor Information

Factor Levels Values
Percent positive 2 65, 70
Freguency 2 1, 5

Engle 2 30, 40

ABnalysis of Variance

Source DF Rdj ss Adj MS F-Value P-Value
Model 7 19e€18.8& 2802.7 180.34 0.000
Linear 3 19166.6 6388.9 411.09 0.000
Percent positive i 10€71.3 10671.3 686.63 0.000
Freguency i 103%.3 103%.3 66.87 0.000
Angle i 7456.1 7456.1 475%.76 0.000
2-Way Interactions 3 436.0 145.3 9$.35 0.000
Percent positive*Frequency 1 407.6 407.6 26.23 0.000
Percent positive*Angle 1 16.4 16.4 1.06 0.312
Frequency*Angle 1 12.0 12.0 0.77 0.387
3-Way Interactions 1 16.0 16.0 1.03 0.318
Percent positive*Frequency*Angle i 16.0 16.0 1.03 0.318
Error 32 497.3 15.5
Total 39 20116.0
Model Summary
s R-sg R-sg(ad]j) BR-sg(pred)
3.9422¢ 97.53% 96.99% 26.14%
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Run | A B C Y (lon balance)

(% positive) | (Frequency) | (Angle) |1 2 3 4 5 ave
1 65 1 30 271 | 22 15 |27 |27 |24
2 65 1 40 -14 | -2 -10 | -1 -9 -7
3 65 1 50 45 | -47 | -a6 | -52 |-a4 | -47
a4 65 5 30 38 |31 |26 |21 |24 |28
5 65 5 a0 -3 -2 5 13 | -2 2
6 65 5 50 -46 | -39 |-36 |-41 | -47 | -42
7 65 10 30 18 |21 15 17 12 16
8 65 10 a0 -12 | -2 -9 -13 | -5 -8
9 65 10 50 -40 |-53 |-60 |-48 |-47 |-49
10 70 1 30 54 |43 |51 |51 |51 |50
11 70 1 40 15 |28 |17 |16 |20 |19
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Run | A B C Y (lon balance)

(% positive) | (Frequency) | (Angle) |1 2 3 4 5 ave
12 70 1 50 -29 | -29 |-20 |-29 |-22 | -26
13 70 5 30 63 |69 |69 |68 |55 |65
14 70 5 40 39 |39 |46 |35 |40 |40
15 70 5 50 -1 S5 |5 -1 33
16 70 10 30 65 |67 |73 |76 |70 |70
17 70 10 40 43 |42 |41 |48 |39 |43
18 70 10 50 -1 0 3 -6 1 -1
19 75 1 30 31 |30 |26 |18 |24 |26
20 75 1 40 2 10 8 1 3 2
21 75 1 50 -35 | -34 | -35 | -38 | -39 | -36
22 75 5 30 60 |50 |54 |50 |66 |56
23 75 5 40 35 |33 |24 |24 |22 |28
24 75 5 50 8 |9 |-13 |-15 |-12 |-11
25 75 10 30 66 |79 |68 |73 |69 |71
26 75 10 40 4r |46 |46 |56 |59 |51
27 75 10 50 3 -1 10 | -1 1 2

Sovhmseneinnuulsunureimmeaswnelusunsudifagulunsada Tned
wenves A, B, C, A, B, C" wag AB Wumeniiilaninastreildfnyronanauausiued

P3esiiaaanelnihade v lrlalunavesaunisadindans fe Y = -4454 + 127.77A -

30.328 + 2.944C - 0.9114A> 0.40508" - 0.07975C" + 0.5305AB
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Y = Usgglnihadnaaing
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B = mudlunisUantdssuszquiniazauveasesaansliiliats
C = yusgninnsesaarslnihadniundnsioe

Woia15a11291nn59 surface plot wag contour plot 1ANMNTA 1-3 wunA L
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Surface Plot of Y (lon balance) vs B (Frequency). A (% positive)

Contour Plot of ¥ (lon balance) vs B (Frequency), A (% positive)
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Abstract
Motorcycle industry is one of industries which is important to the economic in
Thailand. There is the production rate in 2016 for 3.5 billion units and has 15% of
production for export to aboard. Therefore, improvement the competiveness of
company in this sector is also important. After studying the process of the study

company which produces motorcycles, we found that there is the redundancy work
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in the heat treatment process of metal parts and leads to loss production time. This
paper uses the principle of ECRS for analyzing the process and improving the
performance process. In addition, 7 wastes principles for reducing the unnecessary
transportation and movement is also used to solve the problem. Replacing the
baskets for loading parts into the heat treatment furnace from non-heat resistant
baskets to be heat resistant baskets has been proposed. This can reduce the
unloading process, both of before and after heat treatment process. After improving
the work, then processing time, the number of employees, and number of process
steps are decreased.

Keywords: ECRS, 7 Wastes, Payback Period, Productivity
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8,200 x 7 = 57,400
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8,200 x 10 82,000
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3,030 x 10 = 30,300

288,420
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Abstract

Efficiency Improvement of Fish Chip production in case of Pacific fish
processing Co., Ltd is carried out by Using 7-QC tools (Flow chart, Fishbone Diagram
and Graph) to identify and analyze the cases of the problem to improve the
production process and to control the operation, respectively. The result of
production process found that there was low productivity because of the production
process loss, inefficient work, inappropriate method, was partially non-productive
due to the work being inefficient caused by inappropriate method, redundant
production process, and non-productive movement in production process. Therefore,
the improvement way applied Kaizen theory was proposed to reduce the production
process lost. It is emphasized on solving machine. Which is the main cause of waiting
time. The improvement started from conveying meat into fish forming machine,
weighing and cleaning up the crumbs outer boxes. This improvement was employed
an automatic fish filler valve system and brush to clean the bread crumbs.

The result from post improvement gave lower worker numbers from 30 to 28,
fewer process from step in 16 steps to 14 steps. The production rate increased 1.08%
as equal 15,531.20 kg/month the labor cost reduced 361,022.19 baht/month or 8.77
baht/kg. The over time working reduced 285.24 h/month causing to the lower over
time cost 17,191.30 baht/month or 0.21 baht/kg. This result found that the
production cost reduction was 3.38 baht/kg, the weight quality followed standard
increased 26.21% and break-even point 4.48 day. This research indicated that this
efficiency improvement was simple way cost reduction and rapid payback.

Keywords: Improvement, Manufacturing Fish Chip, Quality tool
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