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Abstract

This research aims to study the condition of semi-automatic lathe wood and to
develop a semi-automatic lathe wood to be effective in processing wood products. It is an
experimental research in which a semi-automatic lathe wood was experimented with
eucalyptus, mango, acacia, tamarind and teak wood and their components. The dependent
variable and performance level testing are independent variable. From the experimenting
of the wood suitability in both the X-axis and Z-axis directions, it was found that duration,
length and depth are related to the blade size. The ideal wood for turning is a trial with a
35 mm X-axis blade size. The smallest wood that can be turned is a teak of 22mm. within
the specified working time of 4 minutes in the Z-axis coordinate of 40 mm. While the
shortest wood turned within the same time is also a teak of 32 mm. In conclusion, a teak is
the most suitable wood for turning work; the wear of the wood turning knife in the X-axis,
was related to the hardness of the wood which shows that wear varies with the wood
hardness; while in the Z-axis, hardwoods as teak and tamarind do more damage to the
blade than eucalyptus, acacia, and mango woods. The semi-automatic lathe wood
developed by researchers can be used more effectively, faster, and better in production
applications for a suitable wood as teak that can provide the smallest and shortest wood.
Therefore, this semi-automatic lathe machine can be used in the process of producing

sawn timber efficiently and rapidly as a product of the Nasom Village Community.

Keywords : semi-automatic lathe machine, lathe wood, teak wood, wear, woodturning knife
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Introduction

There is a lot of industrial development
in Thailand, nevertheless it is still inefficient
and needs development in some aspects,
such as the technology and the production
efficiency. The growth of the industry is
another characteristic of the industrial
development of various countries. Industrial
development is one of the key goals of
development and leading to economic
growth. Efficient use of available resources
is therefore an important way to achieve
economic prosperity and lead to other
development. From the past, machines
were used and played a very important
role in the industrial sector to replace the
lack of labor and to operate more
efficiently. Most factories do not use
modern technology due to the low
budgets and lack of standard training
manual
mainly on old
1958). As a

result, the work is not on time and the

personnel. Traditional work is

labor and relying

knowledge (Daniel Lerner.

product is of low quantity and quality.

Habitual work causes problems while
machines that are not suitable for the job
cause damage and need to be repaired
as waste. Therefore researchers have an
aim to find different types of wood on
the lathe,

labor,

reduce costs,
the

the maximum benefit
Saetang. 2016). As the

government has a policy to protect the

solutions to

time, and use machine
correctly  for

(Songchai

machinery manufacturing industry including
the dumping the major exporting countries,

Thailand began to export more processed

wood products from a surplus of
domestic  production. In addition to
receiving export quotas from the

agreement on trade in timber products, as
a result, Thailand’s exports of such goods
grew rapidly. At present, villagers in Nasom
Community, Chai Badan, Lopburi use a
simple traditional wood lathe, as a result,
turning various types of wood used for
producing community products, souvenirs,
including furniture do not support the
demand for distribution and household
income. The research team realized the
importance of studying and developing a
semi-automatic lathe wood to benefit the
needs of the villagers in Nasom Village
Community in the production of lumber
to be more efficient and faster as well as
expanding on the development of
knowledge in the use of semi-automatic
lathe woods. This will create a balance in
turning wood work pieces and perfect
machine conditions, shorten production
times, and achieve more quality work.
From the research on “The Analysis of
Surface Wear Parameters of Press Tools in
Fine Milling” by Paw Wilkinson (1996), it
was found that the variables that affect
the end mill wear are cutting speed, feed
velocity, depth of cut, and feed per
tooth. The

metallurgical properties of the end mills

machining  distance and
obtained from research shows that if the
main structure of the end mill is marten
site and carbide, there will be a different
decomposition. Consistent carbide

degradation  structures with a small

difference in size will affect wear. Due to

_o-
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less shear than large carbide end mills
with

structure of high cycle steel is very hard

uneven decay, the martensitic
and the choice of cutting tool material in
metal cutting processes with the aim of
the research study of various factors
affected the selection of metal cutting
tools in industrial applications. From the
experimental results, it was found that
factors affecting the selection of cutting
tools were geometric shapes, (various
shapes and sizes of knives), material of
the cutting knife, the coating on the
handle of the knife handle, the material
of the work piece to be manufactured,
and most importantly, the machining
conditions. They are classified as bend
radius, knife tip, knife setting angle, rake
angle, relief angle, and wedge angle with
cutting depth, feed (/min), feed speed
(mm/min) and cutting speed (mm/min).
Furthermore, from Kongrit Nakhonchai
(2016) research on basic lathe (RIT 1-M200)
which is a manual controlled lathe that
can be controlled by computer or CNC
Lathe with less tolerance for turning work,
the method of scraping and adjusting the
contact surface, i.e. bed, cross slide, head
stock, tail stock, and the lead shaft is
changed to ball screw type guide shaft).
The dimensions of @ 16 x 5 with ball nut
for driving the turret axis along the lathe

axis or Z-axis for cross-section or X-axis

change to shaft ball screw size @ 12 x 5
with Ball nut (Ball nut), both axes are
driven by a stepping motor (Stepping
motor) using the Mach 3 control unit as a
program for controlling the operation
from the experiment with the movement
of the turret platform to check the
distance of moves with the check bar on
both axes. It was found that in the X axis
tested at a distance of 49.504 mm with
95% confidence (Confidence Interval: Cl)
and move back coverage to the actual
distance of 49.504 mm
insignificant differences, and the Z axis
was tested at distances of 49.504 and
59.172 mm with
(Confidence Interval: CI) for moving back
and forth.

resulted in

95% confidence

Research Objectives
1. To study and analyze the condition
of the wood lathe.
2. To invention a semi-automatic lathe
wood to be effective in processing wood

products.

Research Conceptual Framework
had  studied

information from documents, text books,

The research  team
concept theories, and related research
results and process them into a conceptual

framework as can be seen from Figure 1
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Independent Variable

Dependent Variable

Components of a semi-
automatic wood lathe

Control Variable

Performance level
testing (KPIs) are as
follows:

1. Wear of the blade
2. Wood size

3. Wood hardness

4. Length use

-X-axis and Z-axis
coordinates

-Iron box -Wood turning knife
-Steel C -Wood

-On-off switch -Chuck

-Power cable -AC motor 1 HP
-Type of wood

duration

A semi-
automatic
wood
lathe

Figure 1 Research Conceptual Framework

Research methods

Data flow chart:

Step 1 Study and collect theoretical
data on the lathe construction as can be
seen from Figure 2.

Step 2 Design and build wood lathe
base as can be seen from Figure 3.

2.1 Design a wood lathe as can be
seen from Figure 4.

2.2 Build wood lathe base

2.3 Motor base design for positioning

2.4 Build motor base

2.5 Design lathe knife appearance

2.6 Build a turning knife as can be
seen from Figure 5.

Step 3 Assemble wood lathe by

attaching the work piece chuck and

motor to the machine base and attach to
the belt and turret to the wood lathe,
run electrically in the lathe and check the
integrity of the wood lathe as can be
seen from Figure 6.

Step 4 Testing of woods, one by one
from eucalyptus, acacia, mango, tamarind,
and teak (as can be seen from Figure
7,8,9,10 and 11) on lathe performance to
find a wooden bar to turn that the
machine can actually be used without
defects.

Step 5 Summarize wood lathe
performance.

Step 6 Prepare research papers and

disseminate research information.
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Operating procedures diagram
Start to conduct a

research

Data collection

v

Design and build a
wooden lathe base.

! Y
Design wooden
lathe

Create a lathe base

not pass not pass
e adjust

adjust

pass pass

v '

The base motor is
designed to position

3

Create a motor

pass Pass

adiust not pass
) — not pass adjust

Figure 2 Operation procedure diagram



3mTInmaveluladgnavnssy : 4nI1ImMeIaYsIvAnaINGIUN)
U9 10 aUui] 1 thouunsIAu — duigu 2565

Operating procedures diagram to

v

v

Lathe knife design

Create a wood

adjust

not pass

adjust

lathe knives
not pas
‘_
pass pass
: ‘
Assembly parts Wood
lathe
—
not pass
_ adjust
pass
Conclusion wood
>
lathe

Figure 3 Operation procedure diagram (continue)

Disseminate research

Research conducted
in book form
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Figure 4 Semi-automatic lathe wood Figure 7 Eucalyptus wood

Figure 6 Welding of the structure of a Figure 9 Acacia wood

wood lathe
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Figure 10 Tamarind wood

Results and Discussions
The lathe

experiment, the researcher controlled this

results of the 2-axis
experiment by determining the efficiency of
the wood lathe for each wood turning, and
also aimed to find the accuracy to choose
the right type of wood. The researcher
conducted an experiment to determine the
efficiency of a 2-axis lathe which was
conducted in different coordinates to
the the

coordinate and the Z-axis coordinate.

study tolerance of X-axis

The research results are that the condition
of the original wood lathe and the use of
the manufacturer in the Nasom Village
able

community products, souvenirs and furniture

Community is not to produce
processed from wood. It cannot supply the
demand of producing products for the
distribution to the consumer markets.
Moreover, the experimenting with the lathe
on different types of wood, such as
duration, length and depth are related to
the size of the blade. The suitability of
wood for both X-axis and Z-axis was tested.

The wood suitable for turning from the

Figure 11 Teak wood

experiment was a 35 mm. X-axis face
milling cutter. The smallest wood that could
be machined was a teak with a size of 22
mm. with the minimal working time of 4
minutes in Z axis size 40 mm. The shortest
machined wood is teak with size 32 mm. The
working time is 4 minutes and the suitable
wood type is teak that is the most suitable
for turning work, as shown in Table 1

below:

Table 1 Wood Type Hardness Test of X-
axis coordinates and Z-axis coordinates from

facing cutters.

Test

Experiment Set Experiment Set
with the X- Time with the Time
Wood axis of Z-axis of
Type 35 mm Work 40 mm Work
Workpiece . Workpiece .
size (mm) Mintue size (mm) Minute
Eucalyptus 32 4 37 4
Mango 29 4 36 4
Acacia 27 4 35 4
Tamarind 27 4 33 4
Teak 22 4 32 4

The woods used for this experiment are

eucalyptus, mango, acacia, tamarind, and

-8-
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teak with the X-axis/Z-axis of 32/37, 29/36,
27/35, 27/33, and 22/32 respectively, within
the set time of 4 minutes work for all kind
of wood.

For the wear test of the wood turning
knives at the X and Z axis, the results from
the experiment in the X axis showed that
the blade wear was different. Due to the
hardness of the teak or tamarind wood, it
causes different wear. For example, the soft
wood as eucalyptus, acacia, or mango did
not damage the knife much, and each type
of wood has a different effect on the wear
of the blade. From the Z-axis experiment, it
was found that the blade wear test was
different due to the dissimilar hardness of
wood, for example, not very hard wood did
not cause much damage to the blade
during the wood turning operations of a
semi-automatic wood lathe.

A semi-automatic wood lathe can be
developed more efficiently and faster in
production applications. The hardness of
teak or tamarind causes different wear. For
example, a not very hard wood damages
the knife less, and each type of wood has a
different effect on the wear of the blade.
From the Z-axis experiment, it showed that
the blade wear test was different because of
the dissimilar hardness of the wood.

A semi-automatic wood lathe can be
developed more efficiently and fater in
because the

production  applications,

hardness of the wood that is involved
causes different wear. For example, a not
very hard wood damages less the knife, and
each type of wood has not the same effect

on the wear of the blade. From the Z-axis

Volume 10 / Number 1 / January - June 2022

experiment, it was found that the blade
wear test was different because of the
dissimilar hardness of wood, for example,
not very hard wood damages the blade
during wood turning operations by a semi-
automatic wood lathe.

A semi-automatic wood lathe should be
developed to be more efficient and faster
in production applications. Mild wood will
not cause much damage to the blade
during the turning operation of a semi-

automatic wood lathe, as shown in Table 2:

Table 2 Wear test of wood turning knife at

X-axis
X-axis Wood Turning Knife Wear Test

Wood Teak | Tamarind | Acacia | Mango | Eucalyptu

Type S
Test 5 5 5 5 5
Duration

(Minute)

Wear of | Stable | Stable | Stable | Not Not
Wood stable | stable
Turning

Knives

For the wear test of the wood turning
knives at the X and Z axis, the results from
the experiment in the X axis showed that
the blade wear was different. Due to the
hardness of teak or tamarind, it causes
different wear. For example, the soft wood
as eucalyptus, acacia, and mango did not
damage the knife much, and each type of
wood has a different effect on the wear of
the blade. From the Z-axis experiment, it
was found that the blade wear test was
different due to the dissimilar hardness of
wood, for example, not very hard wood did

not cause much damage to the blade

-9-



3mTInmaveluladgnavnssy : 4nI1ImMeIaYsIvAnaINGIUN)

U971 10 aUui] 1 WheuunTIAY — dguIgu 2565

during the wood turning operations of a
semi-automatic wood lathe.

A semi-automatic wood lathe can be
developed more efficiently and quickly in
production applications. The hardness of
the wood that is involved causes different
wear. For example, a not very hard wood
damages the knife less, and each type of
wood has a different effect on the wear of
the blade. From the Z-axis experiment, it
showed that the blade wear test was
different because of the dissimilar hardness of
the wood.

A semi-automatic wood lathe can be
developed more efficiently and quickly in
because the

production  applications,

hardness of the wood that is involved
causes different wear. For example, a not
very hard wood damages less the knife, and
each type of wood has not the same effect
on the wear of the blade. From the Z-axis
experiment, it was found that the blade
wear test was different because of the
dissimilar hardness of wood, for example,
not very hard wood damages the blade
during wood turning operations by a semi-
automatic wood lathe.

A semi-automatic wood lathe should be
developed to be more efficient and faster
in production applications. Mild wood will
not cause much damage to the blade
during the turning operation of a semi-
automatic wood lathe.

A semi-automatic wood lathe can be
developed to be more efficient and faster
in production applications. Mild wood will

not cause much damage to the blade

during the tuming operation of a semi-

automatic wood lathe, as shown in Table 3:

Table 3 Wear test of wood turning knife at

Z-axis
Z-axis Wood Turning Knife Wear Test

Wood Type | Teak | Tamarind | Acacia | Mango | Eucalyptu
s

Test 5 5 5 5 5

Duration

(Minute)

Wear of Stable | Stable Not Not Not

Wood stable | stable | stable

Turning

Knives

Conclusions

The research results are as follows: 1) as
the original wood lathe and the use of the
manufacturer in the Nasom Village
Community cannot produce wood products
to supply the markets, so this invented
lathe
developed more efficiently and faster in
with  teak and

tamarind hardness that causes different

semi-automatic wood can be

production applications

wear; while acacia, mango, and eucalyptus
will not cause much damage to the blade;
2) the experimenting with the lathe on
different types of wood related to the
blade size; 3) wood suitable for X-axis and
Z-axis was a 35 mm. X-axis face milling
cutter; 4) teak can provide the smallest wood
from the experiment of using a 22 mm. teak
wood, 4 minutes of the minimal working
time, in 40 mm. Z-axis; as well as it can
provide the shortest wood of 32 mm within
4 minutes, and 5) the wear test of the wood

turning knives at the X-axis and Z-axis,

- 10 -
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shows that the blade wear was different
due to the hardness of the wood.
Therefore, in conclusion, the overall
result is that this semi-automatic lathe
wood can be used in the process of
producing sawn timber as a product of the
Nasom Village Community including it can
be developed more efficiently and faster in

production applications.
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Abstract

This work presents a low complex time storage measurement of natural latex using
the microwave transmission technique. The transmission power obtained from natural latex
measurements are simulated and then analyzed by artificial neural networks to classify
storage time. The storage time of natural latex was analyzed by continuously measuring
the dielectric properties for 12 hours. Then they were used to model in simulation. In the
simulation, two pairs of double frequencies transmitting and receiving antennas: the first
pair at the frequencies of 10.2 and 10.4 GHz and the second one at the frequencies of 10.2
and 10.6 GHz, were used to transmit and receive the microwave signals through natural
latex. The transmission power, |Si,|, |So1|, [Ssal, @nd |Sqs| were used in training the artificial
neural networks to develop the accurate decision-making process. The optimum structure
of artificial neural networks consisted of four input nodes, eight hidden nodes, and one
output node with the learning rate 0.1 that provided 97.62% accuracy. It shows that the
efficiency of the presented decision-making process with artificial neural networks is
suitable for storage time classification of natural latex application.

Keywords: Storage time of natural latex, Dielectric properties, Microwave transmission,
Artificial neural networks
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Abstract

General experimental analysis external factors that may affect the values observed
in the experimental unit are controlled. But in some experiments Subject is unable to
control external factors that may interfere with the experimental unit. If the experimenter
takes the values obtained from the observations in the experimental unit to analyze the
variance. In orders to determine the influence of different treatments, the results obtained
from the analysis are not reliable.

Therefore, if an experiment wants to study the influences caused by the factors of
interest in the analysis, these disregard factors must be excluded. In orders to know the
effect of the factors that are genuinely interested in this method of analysis is called
covariance analysis, or analysis of covariance (Analysis of Covariance (ANCOVA). In the
experiment, these disregard factors were referred to as Covariate or Covariate (Covariate
Variable), that covariance analysis Independent variables or factor levels are group
variables. The covariates and dependent variables were quantitative variables. The
experimental layout was arranged according to the experiment plan of interest, such as the
Completely Randomized Design: CRD, Randomized Complete Block Design: model or other types,

but here, it describes only the CRD experimental layout.

Keywords: Analysis of Covariance, experiment, Completely Randomized Design, Randomized
Complete Block Design
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SS and Sum of Products y Adjusted for x
SOV 2 2
df Xy df ss MS
Treatment (Tr) t-1 Wy Ty T - - -
Error (E) tr-1) Eyy Ee Exx tr-1) E:y MSe(ag)
Total tr-1 Syy Syy Six - - -
(Tr + E) tr-1 S,y Sy Se | (r-1)-1 s’ -
W
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w w
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M13197 2 TeYaN1INARBINITIATILNIANULUTUTIUTINYBINITNARBILUUL UL ALY 0]

y V3ALUUA 1 VIALUUA 2 73LUUA 3
Y X y X y X y
1 3 6 4 8 3 6
2 1 4 5 9 2 7
3 3 5 5 7 2 7
4 1 3 4 9 3 7
5 2 4 3 8 a 8
6 1 3 1 5 1 5
7 4 6 2 7 q 7
AGRRI 15 31 24 53 19 a7
NAINANRIEDY 41 147 96 413 59 321
NATIUVDI Xy 75 191 132
dlo x Ao fudssau y Ao fudsfidesnising . 15 +24" +19° p
agle “ ; E
1) WATINVDI X ﬁy’wm = 15+24+19 = 58 15° +24° +19°
= —-160.19

) NATIVDY Y W = 31453447 = 131
3) NATIYDI X TR = 41496459 = 196

) WaTHmEy N = 1474413+321=881

) BWATINYBI Xy Wovn = 75+191+132=398

AvN1IAUIN
1. ATWIAAIAT SS (Sum of Square) UABEVITALILG
V99 X UaY y MUNMTIATIERANULUSUTILUNG

1.1 Y29RuUs x

1) Correction Term:
CT., = 3 = i = 160.19
e (7X3)

2) Total SS a4
S, = XX - CT., = 196 - 160.19 =

35.81

3) Treatment SS U84

-
=166 - 160.19 = 5.81

4) Error SS 184
E, = S. Ty = 3581581 = 30.00

1.2 ¥a9fmus y
1) Correction Term;
131" 131

CT,= =
i (7X3)

=817.19

1.3 Total SS ¥@4

2
S, =2y -CT., =881-817.19 = 6381

1.4 Treatment SS ¥94
31" +53" +47

r
31" +53" +47°
= 817.19
;
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= 854.14 - 817.19 = 36.95

1.5 Error SS 494
=S,,- T, =63.81-36.95
= 26.86

EW

1.6 Treatment SS V84

T,y = WAUINUBINAGRIUD! X ffuy Tuustaevinsmd

U

(15)(31)+(24)(53)+(19X47)
= Yai

(n

(15)(31)+(24)(53)+(19X(47)
= -361.81

()
=375.71 - 361.81 = 13.90

1.7 Error SP %84
EXy = Sxy - Txy =36.19 - 1390 = 22.29

3. AMUAUWIAT SP (Sum of Products)
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W38 MSging)
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' 5. 35.81
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(2.0) AMUIUINAN Treatment (Adjusted
for Covariate) 984 SS %39 SS(Ad))
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SS and Sum of Products y Adjusted for x
SOV 2 2
df y Xy X df SS MS
Treatment (Tr) 2 36.95 13.90 5.81 - - -
Error (E) 18 2686 | 22.29 3000 o 17 0.61,
Total 20 63.81 36.19 35.81 - - -
(Tr + E) 20 63.81 36.19 35.81 19 27.24 -
Treatment (Adjusted for Covariate) @—->G6@ 8.47**
dfﬁﬁuu,a”a — *
SS 10.30 0.605
dfTreatmeht YSuudn df - 17 o

4. msFguiisuneg
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Supou dail
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uilsdeyadsil

Treatment X Y

1 1.00 3.00 6.00
2 1.00 1.00 4.00
3 1.00 3.00 5.00
4 1.00 1.00 3.00
5 1.00 2.00 4.00
6 1.00 1.00 3.00
7 1.00 4.00 6.00
8 200 4.00 8.00
9 200 5.00 9.00
10 200 5.00 7.00
11 200 4.00 9.00
12 200 3.00 8.00
13 200 1.00 500
14 200 2.00 7.00
15 3.00 3.00 6.00
16 3.00 2.00 7.00
17 3.00 2.00 7.00
18 3.00 3.00 7.00
19 3.00 4.00 8.00
20 3.00 1.00 5.00
21 3.00 4.00 7.00
z —

THiRd Analyze —> General Linear Model
— Univariate

1) # Dependent Variable ld#auus
oy Tuiitae v

2) 1 Fixed Factor(s) Tafudsiduids
ﬂEjiJ 1uﬁ§ﬁa Treatment

3) 9 Covariate(s) Taswussiu Tundae x
$atl

#3 Univariate X

Dependent Variable:

(&

Fixed Factor(s):

& Treatment
Y

Random Factor(s):
-

Covariate(s).

X

WLS Weight

[

4 7 Model don sai

&3 Univariate: Model

Specify Model
© Full factorial @ custom

Faclors & Covariates Model

[' Treatment Treatment
[k x

Build Term(s)
Type:

Sum of sguares: Type il ~

¥ Include intercept in model

5 i Option \deon M Descriptive
Statistics LilegafiAusseneUsznauteyanis
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6) AANT OK axlduadns dail
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Descriptive Statistics

DependentVariable:

Std. Deviation

Treatment | Mean

1.00 4.4286
2.00 7.5714
3.00 6.7143
Total 6.2381

1.27242
1.39728

85119
1.78619

Tests of Between-Subjects Effects

Dependent Variable: Y

Double-click to

Type Il Sum adivate_L
Source of Squares df Meal Sig
Corrected Model 535077 3 17.836 29.432 ooo
Intercept 58.054 1 58.054 895798 ooo
Treatment 16.932 2 8.466 13.970 ooo
X 16.555 1 16.555 27.319 ooo
Error 10.302 17 606
Total 881.000 pal
Corrected Total 63.810 20

3. R Squared = 839 (Adjusted R Squared = .810)

A98190 2 fnaes aulanrmnvesdangd
Mipdouminuiy (Metal Sheet) a1 3 U3¥NI
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Agflanuruus iUt eld Tneanununves
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wuwesdangdfiadeuuunsumaniylilgd
ANUAUIUANA 19U LW‘ENLWT] AUNAUIINMS
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uTEnneu lagdayavrein1sinAnunuIun
YOUNANUHU () hazANUNUIUIvRIFIng
wdouuLEnu () wameld il 4]

USenimdeudangd
AN USEN A USEn B U3 C
X Y X Y X Y
1 .81 A1 1.10 .20 .98 .08
2 75 12 .98 .18 99 .10
3 .84 .09 1.20 .09 1.24 .09
q 1.10 .18 1.01 .08 1.10 .08
5 .98 21 .98 .06 1.22 A1
T 4.48 0.71 5.27 0.61 553 0.46
qumaa‘uma‘q 16 : Zine_thickness
Y v o - . Company |Steel_thickng Zine_thicknes
A) ﬂ'ﬁ‘\]ﬂ?ﬂﬁﬂ’]iﬂﬂaﬁmﬂﬂEJ’Jﬁﬂ”ﬁ’JLﬂi'w% . 00 85 = s 5
ANUBUSUTINT IS B b8l 2 1.00 7 12
- . o . . o 3 1.00 .84 .09
B) dUANULANAIINUTEIRINALRAYUDS 4 1.00 1.10 18
5 1.00 .98 21
P3LUUAYS 8 bl 5 200 110 B
T 200 98 18
8 200 120 09
1% v 1%} o & 9 200 1.01 08
mnma;&ammﬂuuﬁmaga AU 10 2.00 98 06
1 300 98 08
12 300 99 10
13 3.00 1.24 .09
14 3.00 1.10 .08
15 300 122 A

MTUATIEN Analyze —> General Linear

Model —> Univariate
1) Jousiuwds fall
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Covariate(s).

WLS Weight

a. R Squared =.303 (Adjusted R Squared = .113)

t,-\ Univariate X Tests of Between-Subjects Effects
Dependsnt Variable Dependent Variable: Zine_thickness
&> Company Type ll Sum
& Steel_thickness Contrasts Source of Sguares df Mean Square F Sig
& Zine_thickness [EECITEE e (CPos. ) Correctad Modal 0107 3 003 1.692 247
Intercept 000 1 000 on 794
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g Errar 023 1 002
.H Total 245 15
Corrected Total 033 14
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ANLAAIALATOUYBINITVIAADY naasvild
Tagnisdauvinurenaasseanidungu 9
(grouping %38 blocking) MMUAINLANAINVD
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(Latin Square Design: LSD)
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wideawitu 1.45 Tudruniinfuianansliduauzindovesa L* fanuvasuwdasiuTuain
WnTuannsEnasiusn A a* fnnudsunvaduludunsunniuainnisdnadeusn @ b &
anuddsuuaslUludituiesasainnsdnadausnuas Arausanasddwiiu 1.50

[ I3

AdnAey: nilnAan3y, Wanuzw, NaneUanne, Neuzingde, A1AIU

-32-


mailto:weera.ch@ssru.ac.th

The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 10 / Number 1 / January - June 2022

Developing Screen Printing Ink from Natural Materials Using
Tamarind Seeds as Mordant and Kangplakreua fruits and Ebony

Powder as Colorants

Weera Chotithammaporn
Printing and Packaging Innovation Program, Department of Printing Industrial, Suan Sunandha Rajabhat University

Email: weera.ch@ssru.ac.th
Received: Dec 20, 2021
Revised: May 16, 2022
Accepted: Jun 13, 2022

Abstract

This research employed an experimental approach with 2 objectives: 1) to develop
screen printing ink from tamarind seeds as mordant and Kangplakreua fruit and ebony
powder as colorants; and 2) to analyze the adhesive property of tamarind seed mordant
and Kangplakreua and ebony colorants. The experiment to prepare tamarind seed screen
printing ink from tamarind seed powder used ingredients of water and tamarind seed
powder at proportion of 5¢, 10g, and 15 ¢ of tamarind seed power in 100 ml water. Two
color screen printing inks were prepared; first was purple color ink using Kangplakreua fruit
as colorant with the proportion of 100 ml water: 10 g tamarind seed powder: 10 g, 20 g, 30 g,
40 g, 50 g Kangplakreua fruit. Second was black color ink using ebony powder as colorant
with the proportion of of 100 ml water: 10 ¢ tamarind seed powder: 10 ¢, 20 g, 30 ¢, 40 g, 50 ¢
ebony powder. The prepared ink with different proportions was printed on cotton fabric by
screen printing, then measured CIE L*a*b* using spectrophotometer once a day for seven
days and test wash fastness by washing 5 times and measured CIE L*a*b* and ink density.

The research results found that the proportion of tamarind seed powder used as
adhesive at 10 g in 100 ml water gave the most sharp print image; Ink flow values 0.33
cm/min, 2.17 cm/min and 8.57 cm/min.; and ink viscosity was 1037 mPas. The purple ink
used Kangplakreua fruit as colorant of the proportion of 100 ml water: 10 ¢. tamarind seed
powder: 30 ¢ Kangplakreua fruit gave the most sharp, smooth and even-colored print area;
CIEL*a*b* value of L* 63.75 a*2.89 b* -5.08 and ink density at 1.78. The black ink used
ebony powder as colorant of the proportion of 100 ml water: 10 g. tamarind seed powder:
30 g ebony powder gave smooth and sharp print image; CIEL*a*b* valule of L* 63.75 a*2.89
b* -5.08 and ink density at 1.83. The result of the color fastness of Kangplakreua fruit
colorant ink found that after the first wash L* changed to higher lightness, b* changed to
more blueness and print density reduced to 1.45. For the ebony powder colorant ink, it
was found that after the first wash, L* changed to higher lightness, b* changed to less

blueness and print intensity reduced to 1.50.

Keywords: Screen Printing Ink, Tamarind Seeds, Kangplakreua fruits, Ebony powder, Density.
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Abstract

This article aims to study the effect of epoxy resin on bonding strength between
rebars and concrete mixed with bagasse ash. The cube specimen, 150 x 150 x 150 mm,
and 12 mm in diameter of deformed bar were adopted in the pull-out tests to determine
bonding between concrete and rebars. Two types of rebar installation, 50 mm deep at the
center of cross-sectional area, were investigated i.e., installation during specimen were
casting and installation after setting time of concrete by drilling a hole at center of cross-
sectional area of specimen then pushed rebar with coated epoxy resin into the hole. In this
study, ordinary Portland cement type | was replaced by bagasse ash at 0%, 10%, 20%, 30%
and 40% by weight and samples were tested at the age of concrete was 3, 7, 28, 60 and 90
days. The experimental results reveal that at the early age of concrete that mixed with
bagasse ash less than 20%, namely 3 and 7 days, the samples using epoxy-coated rebars
exhibit higher bonding strength, up to 12%, than the samples without epoxy. However, in
the long-term, it is found that bonding strength of the samples using epoxy-coated rebars
were gradually increased and the differences in bonding strength are not significance when

comparing to the samples without epoxy.

Keywords: Bonding strength, Compressive strength, Epoxy resin, Bagasse ash, Rebar
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Abstract

This article aims to study an adsorbent for phosphate adsorption in wastewater
was prepared from water hyacinth from the Pla-Ra production process. The water hyacinth
was blended and sieved to particle size of 2 mm was pretreated with NaOH. The results
showed that concentration of NaOH affected the adsorption capacity of iodine in the
pretreated water hyacinth as well as the functional groups and morphology present in the
materials. The phosphate in wastewater adsorption efficiency of 0.7M NaOH pretreated
adsorbent was 83.11%. The adsorption of phosphate by NaOH pretreated water hyacinth
was best described by Langmuir isotherm with the maximum adsorption capacity of 2.39
mg/g of adsorbent. Taken all together, water hyacinth pretreated with based solution can

be used to adsorb phosphate, they might be applied for wastewater treatment.

Keywords: Adsorption, Phosphate, Water hyacinth, Pla-Ra production process
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USums 100 fiaddns ddadeangndunan
12 Flus vmsdessivSinameanndsnis
@ﬂ%“uLﬁaﬁwmﬁwmmmﬁaaaxmiam«fi’fu NaN13
naaesuI eifinSinaiangaduain 2 nu
sodns Uu 20 nfusiedns Sewavnisgaduves
Ay ildiunisysuanmiiaiuguain
15.52 8w 46.52 ‘Lummsﬁ%@aaxmﬁam%’waq
Annurniiunisuduaniniianfuiuain
61.67 vJu 83.11 lneFesaznisgadunodaiie
geanvesinauydilsiiiunisuvaninuas
Fnauranfidiunisuuaninilan 46.52 uaz
83.11 mud1du wieldusua 20 nSusedns
veeTangady

d1miunisfneiuuudiaeenisgady
Woawsluidedednauraniliiiunsusu
ann wazfnaurnfidiunisusuaningay
NaOH 0.7 Tuan$ Tnglddeyaitldannmsauna

Aanuglunisgaduneanveasiangadu (qe)
wagamtutuvemleainiianizanna (Ce)
a1fssUuuvaunsvadlelemesunuuLauiies
(Langmuir isotherm) wagguuuuaumsvedlolein
afuuwuUnTuUndY (Freundlich  isotherm) wa
MR WU Luudaesmsnaduluukaile s
Anuwnzanlunisidesuleuuuunisgadu
Wameaﬁa@@m%’Uﬁa 2 9ila W1
wuuaeinIgaduremsuniy lnewseuieu
nAdudseAnianduus (Corelation
coefficient: R2) vosaunsdilng 1 unnnan ke
MM uduiusTosaumIiaos
TnegUuuvaunisuuukaniesasdunisaing
N91ANENRUSTENI19AT 1/ 0, AU 1/C,
anunsad1IumAIUIIIUNTgaduneaIn
g9anvRsTangndu (q,) wazen K Jududine
nsgaduLuUTuRes wasiludadiuseniig
gnsIN1sandudednINsAen1sgagulaaind
AAALNY y UaA1ANTUTRINTIN IINNANTT
naapsansaasansMANdNRuS Tuvasd
sUkvvaunsuuunlsundsazidunisadiansim
AMUENNUSTENI9AT log ge AU log Ce @m150
vAAsTYaIANNSUUUNTURGTTLansUSNA
nsgadureaanveslanaadu (K) uagan
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Adsorption Intensity (1/n) laanA1gadauwny y
LaLAIAINTUYBINTIN [8] IINWANITNAABY
A1130aT NI NANUFUTUS MU FURUUANNTS
wuunguadls lnednaurisiunisusuanin
18 NaOH 0.7 Tuan$ wazdnauyniildeiuns
Suanmilaanuggeantunisaadu (g,) Wiy
239 Uag 0.80 faansumeniu A1ua1AU wagl
Arpsfiveswandes (K) wiifu 0.055
0.037 @nseefaansy MUA1PU wanalsdiuln
Fnauvniiumsuvaniniiniuglunisge
Funeaauinnifnaudildiiunisudu
anmegadiuladnuanssmnsei 1

1531

. Anauyanilsi AnauYni
lolwwasy , . : .
“ . WIUN15UIU W1UN15USU
wuunaaiies
0N 0N
R 0.8540 0.9630
G (Me/g) 0.08 2.39
K(L/g) 0.037 0.055
. Anauynitll Anauynd
lolawmady . 9 , v
- WIUN15USU W1UN15USU
WUUNTURRY
b #nn #AN
R 0.8149 09147
Ke 0.009 2.852
1/n 1.725 0.2943

dyluazedusnenan1svaaes

anwng wummawnmummmumiﬂﬁu
an ey NaOH flenadudu 0.3, 0.5 wag 0.7
Tuan$ axdifufnfivgussanniudsoradunanin
ANAINII0YOY NaOH  Tunisdevaansy
osiUsznausmInaniiu Snvisdsanunsavinans
auilulaseadisuuundnvedgaglad
(Cellulose crystalline) dsualsfinauyaniisiu
nsUvanmileuidugnguinnnindinnurand
ladruuFuann wazdaalvivgleaidunianad
Wasuuvasly 1y ny Ester azgnlalasladsne
NaOH inidungu Carboxylate waz
(9]
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Tunsdivasen LN, finudr fenfutuegng
Toaunusivpnudaiuvesasazany NaOH
Aldusuanin Fairezianvguiainnisi
NaOH flnadeituiinvestangadulnsianiy
duiidubely fadunisifiuanududuves
NaOH azvilvesAusznaudminigaglaaiin
nMsuadanntu Snvdufunistesaaeani
uuuiufiavestan [10] Auandlifiuindden
yosgnaudfiuiiiuiudunuaududuros
NaOH filduuanin wagainns il 2 Suftuiie
TuthaiavaduUseanas 1000-1150 cm’ Usng
LOUNISHUIN C-O YBINGY
Alcohol %éﬂLLamWLﬁumimﬁauuﬂawaamg
Handu iansvihanelassaiisveawaglad 1ol
waglaadniuuazmadu vivliauaiunsaly
nsgaduNeaNaLingely Fsanandesiy
NUATeY0Ign1aF [11] AnudinsuTuanin
faggaduaziinaliuiiinvesfaggaduifiuiy
wazanunsagatuleledulduinninfangadud
laildusuanw uasdsaenndesiudnunziui
91NN138097I8NADI9aNTIAUBANATOULUY
doenT 0 (SEM) Sewuituiiavesinauaniidou
mMsUTuanmAae NaOH  flnnuasussanniy
Fadunaiuiiuiiialunisgaduoamalduin
Ju Huivesdinausniiunisufuaningae
NaOH mmaaamﬁmﬂamﬂm%qLﬂulaaauau
TneFovazmsgadurleairinvosinauandiiiu
nsUsuan ey NaOH aifinduagnasiniss
Tugasdalususn visniufesagnisgaduay
diutuegnedn 1 audhdannzaunafiszoziian
12 dlus wariienasitouda 24 $alus wenanni
MaiuUTinuTangaduansodsrarenisga
Furloaa 1osanmaiinuiuutanitldly
mimﬂsﬁmsL’f]umiLﬁuﬁuﬁﬁaﬁuﬁahmiﬁw
Uﬁﬁ%m [12]

Luawmim’lgﬂLLUUﬂﬁQm%’UWaaLWM@N
msfnwadell aenndastuzuiuuaunisvedle
TowosiuuuuandesdanisgaduiiiAntudy

stretching
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ailiaue (Homogenous) g uuiiuiivesian
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Y Y
'
a

Mwduou [13] 3nnwan1sAnwfing1 aguladn

Weinsuuannianaadumeisinlvidauds

=

Adasuly Laud nyilsidunazdnvazni
Fuguine Snsautivesangaduiinim
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woaunlutndefeinauritldsunsus
anmuazdnauefiniunisuvanin de
szozanduiai 12 $alus wasiiviinaiangn
Fu 20 nfusiedns Tuszaninmmsgaduieley
A 4652 Wag 83.11 awadu Taednavyni
H1unsUSuanmeieaaiuseansnmlunisgn
Fureamnluiogiaindsainnisuanuadh
sgaiiulatn dmsunisfnezuuunisaadu
Woaamelelemes wudl wuudiasinisge
Fusuuwailsianumuizailunisldesue
5ﬂ§ﬂLLUUﬂWiQ®%}UWaﬁLWG]‘UEN’??W]@G]%U%& 2
yia Feosuslddn n1sgaduifunuuduiien
LLazﬁuﬁﬁwaami@m%’ULﬁu{]a%’mﬁ@m%’uﬁ
ddy nanldifnauenfiniunisuuann
meaiiusyansnnlunisgaduneamnuayi
Audrauladiniviiludseyndldly
nszvIuM sttt desely

AnfnssuUsenA
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Vieuflondedng uineduasuasunsilse
dusunuatduayuauide voveunmlsuIu
Vandluituidvalnunssinn saneasswen
JanIndeun ﬁiﬁmmaqmiwﬁﬁaaéwﬁﬂ
dmiun1939y wazvevouRMoIl)uRnIs
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unAnge
flulasiaulasenled (NO,) Wuufaidufiviussuumadumelavesysd Tasdoyauafivmaeinie
awvhnsnseinlnsaniifuiavewnsumuauaiivdundn feflauusiugigs widesnidunsanainanege
linsunquunituil ey mansatadeaniftey Juduismadenillésuauiion uiilesanddiaamiugndas

ligann msfnwededifsdngusrasdlunisussfiuarugniowuazuidenivesdeyannududuineg NO, 10
aafien Sentinel-5P wdnhwnmaaeulagldmsiessiieuiisuiiennansenuaninasnisdadiesdrianis
szv1nvedlain-19 snsnstadesiidumaliiinisanamewaiivinlan namsUssdiunud Foyamududufing
NO, a1naaiisy Sentinel-5P fidrarugnaesiesar 36.14 (R = 0.3614) uaz fidnAanandeu 8.98x10"
mol/cm’ (RMSE = 0.000898) iilel433uArnaniiuda vlideyammududufing NO, faugnioafuiuulos
av 68.60 (R = 0.6860) uaz fimpamindeuananiu 5.02x10° mol/cm” (RMSE = 0.000502) usiiluualih
Ussanamldmninaniivasiifienududuing NO, a9 dlevniessdnisiasunlamesaududutie NO,
Tutrsnpsmstadlesiitanisszuinvedede-19 wuinanuuilinliaonadosfussnianiiuiouas foyaan

anadlen Sentinel-5P wadildannisdineiluanddiiiivinanunsalddeyaainaauiiey Sentinel-5P lun1snsia
Anmuanunsaluafivle Wesnaseunguivuiilaning usdesdinisusuunnnugniesesdeyaligedy

maagy: lulasiaulesenled, Sentinel-5P, wasmstadiosdrinnsszuinedain-19, NJunnumuag
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Abstract

Nitrogen dioxide is a gaseous pollutant which damage the human respiratory
system. Generally, pollution data was obtained from the ground-based measurements with
high accuracy. However, it is a point measurement which couldn't represent the wide area,
especially upcountry area. The satellite measurement become popular choice in recent,
but it's accuracy still low. Therefore, this study aims to access and improve accuracy of NO,
concentration data retrieving from Sentinel-5P satellite. Moreover, to compare the
performance between the NO, concentration data which obtained from Sentinel-5P and
the ground-based data by analyzing the NO, concentration changes relating to the COVID-
19 lockdown. Results showed that the Sentinel-5P concentration data has R = 0.3614 and
RMSE = 0.000898. Then after the accuracy improvement has done, the Sentinel-5P data has
higher R (0.6860) and lower RMSE (0.000502), however, there are performed
underestimation at high values. Moreover, the analysis of NO, concentration changes
exhibited deference trends of NO, concentration data which measured by the Sentinel-5P
satellite and the ground-based observatory. The results indicated that the data from
Sentinel-5P can be used for air pollution monitoring due to it covers for wide area,

however, it requires accuracy improvement process.

Keywords: Nitrogen dioxide, Sentinel-5P TROPOMI, COVID-19 lockdown, Bangkok
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nseEmUAsinsveefIeE1TINEIY
nangidugudnarsasvgiavessenalnely
U2 damalindgymuaiivdng 4 a1uun
Tnlamzuafivniseiniea fudufiviedian
ANNLTNTUVDIANTNAN I UUTTEINALAUAY
w1nsgu Tudagdunsuarvauuanyldans
uafiwvdnduiu 6 wdalunisusdguain
9n1A Ap Huarasslusinia (PM10
PM2.5) Aglulasiaulaeenlan (NO,) Anw
ArsusuNEURanlYe (CO) Anglalau (O,) waz
fradameslaoenles (SO, [1] Fsarsuafiv
ANTULUANTHNNY gAUABELIINUNAN 9
fail Aremnsuaunausanled (CO) wangufineg
ponlonvedlulasiau (NO,, NO uag NO,) @
Tugjgnudessnanvisleidesasusd eswnsadin
vuneauu [2] wasdaesineanlen (SO,) i
nlsanugaamnssy lWudu lneanizfiig
lulnsiaulaeenlad (NO,) Faeglunguiig
gonledvedlulasiau Fudufrefuidomaly
dussanmuesUenanas [3] uardadufadedy
Y0389 O, Faudufefiviidmwanoszuunaiu
wigladnuilaniafie [1] Tuwnngamw nudi
Yoyanutuduves NO, lusfindoud w.a.
2553 fl9 WA, 2557 wuinilawadeuszana 30.9
ppb [2] BslailAuAmATEIL (170 ppb)

Tu 1.6l 2563 LAANITUNTILUINTETE
Th¥alalsun 2019 wie Tain-19 Tuvalan vile
nangUszmeneslsen1AaNnsUadesdninnig
svunvadtsaladn-19 (covid-19 lockdown) 3
Ao mmmiﬁmlﬂﬁqmahﬁuﬁLﬁumaaaﬂ
uenfiufiuassilliliyaaaueniiufidumad
snluitudi sufensdmgafanssuidesiens
szurnvedlsalain 19 ieannisuninszans
294l3A wazvaANTINLRUTETITUAANTS
gonu1vAInIsHUeNYIu WasUTEUUNIS
aulutuuiinuaindiu satduniesdu
J97a 900992IU  NMSAUNINTEINUTEINA

13317

TngLRna1n sﬁqn§awamm1uﬂiﬁU%uwmiaﬁ
dayasuwvinsauuianasedadiuladn lnafudlse
Anan Longdo Tu w.a. 2563 anas 21.17% Lile
Wiy .. 2562 [4] uenanii Wetchayont (4]
lavinmsnenANulduduYesdsNaiiunan 6
sialuussenaananinsaiaiuiavensy
AUANNANY TULYANTUNNUNIUATUAY
Usuuna wuin TurienesnisUaiiesdndinnig
58Uv09lAIA-19  TN15anaIAUITUTU
asuaiienan 6 vilaluussennia 6% - 30%
pgiidednAy wazdsduiusiuuTuasauu
UUANAIDNALE
oswnaadasinnanududuasuaiiv
TuoniAvesnsuauauuaiiwiunisnsiain
wuugA (point  observation) 3liAToUARY

1 i
N aaa o =

Nusvunlng lnslawigiunnddruauannd

v ¥ '
Y ' d

mangtiauazyinelnaniu wu fufidnsdmiadu
fu maluladnisdisiaszeslna (remote
sensing) LU A1LigY (satellite) Fagnuirunly
og1suninangluilogiiu 1ilesaindisrauas
AsouAguitLiint9ld wimfisunsataained
nsaeTieusadiutienausing 4 9niuis Jues
shu%u’umsmmﬂsuaﬂiaﬂdau%zﬁﬂqﬂﬂifﬂ%’mm
azviou (senson) vosnuiion delalinsiatn
AMULTUTUNY NO, LagnTs ANUTUTUAY
NO, finsaadnldannaiiteniisedeiinany
AaRLARRUBgIN ALTien Sentinel-5P Bslé
Andsgunsainmaiaussian awnlnsfinesie
TROPOspheric Monitoring Instrument (TROPOMI)
ansonsaindadlutndusansililean (V)
wasimueadiuly (vis) dunisalngd (NIR) way
ALEIAAUAUBUNT LS (SWIR) fid1unse
A5 nasuatwanevialuussemals Ined
mmazlﬁsmgW'?u%aﬁuﬁLLammmmdﬂmaLﬁam
JUAIN

Griffin [5] lensiaaeumnugneiesvesdoya
Anudntuiglulasiaulaeenlenainaidie
Sentinel-5P  1uafausniiiosdaivedan
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Usginauauinn lasl3suiiisuiutoyad
as293nl8anaandnuiia wudinaiiey
Sentinel-5P  UszanauAnldunnninaaniiui
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Wulieafuiiilonsadul Ussimalunaus
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Abstract

This research aims to study Industrial 4.0 characteristics Affecting Operational
Efficiency of Small and Medium-sized Electronic Components Manufacturing in Thailand.
The sample consisted of high-level executives of 443 small and medium-sized electronic
components manufacturing companies in Thailand. The researcher uses simple sampling
with a total sampling of 325 companies. The research tools used are Mean, Standard
deviation, Multiple Regression. The research outcome revealed that Innovation, Production
technology, and Employee skills were predicted the level of effectiveness towards
operational efficiency by 50.5% (Adjusted R2:0.505), with a statistically significant level of
0L

Keywords: Industriald.0, Operational efficiency, Electronics industry, Production technology,

Innovation
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