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Abstract

The aim of this research is improve odors of fuel oil from pyrolysis of high
density polyethylene plastic wastes from drinking water bottles. Activated carbons
in form power and extrude were used to adsorbed compound which produced odor
of pyrolytic oil. In the experiment, the comparisons of three activated methods

such as: activated by heating, activated by 60% wt nitric acid and activated by

' onsduszimaivimnsanaiuayan angdmnasumans wniverdemaluladsivuseasyys
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60% wt potassium hydroxide. The results were shown that the extrude activated

carbon with nitric acid had less odor of oil products, properties of their such as

viscosity, flash point and distillation followed the diesel standard of Department of |

Energy Business. Chemical compositions of selected 5 oil samples were analyzed

by Gas Chromatography Mass Spectrometry (G_GMS) had carbon atom range CN—C19

for 27.79% and disappear hydrocarbon compound of odor of pyrolytic oil such as

ketone, alkyne, cycloalkane cycloalkene and alcohol.

Keywords: pyrolysis, polyethylene, odor, activated carbon
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Abstract

The objective of this research is to reduce the amount of Injection Molding
defects. Statistical principles are applied to analyze causal factors that affect
product’s quality. In. addition, before beginning the research, the problems about
large, non-standard shape defects which affected production costs are the main
problem for the factory. The research is conducted by using Cause and Effect Diagram
to analyze the causes to determine the most 3 critical factors for further analysis.
The FMEA is consequently used to identify the first three importance factors; holding
pressure, mold temperature, and cycle time. Those factors are used in designing the
experiment with 2° Factorial Design to test them if affect this problem significantly.
Finally, the factors considered are adjusted to decrease the defects. The result
from the research reveals that those factors affect to the problem by both main
effect and interaction among the factors. After adjusting the factors, the amount
of defects has reduced from 39.05 percent to 2.78 percent follow objective target
50% refer company policy. It can be explained when mold temperature is higher,
it allows the product to generate more crystal structure opportunity to reducing
size. In terms of Cycle Time, the shorter cycle time is forced the product to cool
down outside the mold and promote more shrinkage. Lastly, low Holding Pressure
would lower the product’s mass. The experiment showed that Mold temperature
is 45 degree Celsius, Cycle time is 32 second and holding pressure is 10 Mpa would

be the most appropriate for this case.

Keywords: Injection Molding Process, Non-standard Size, Design of Experiment (DOE)
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Defect Reduction in Gear Production :

A Case Study of Motor Component Manufacturing
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Abstract

This research aimed to reduce the defects of a gear production by using DMAIC
principle stage of Six Sigma technique. According to the case study company’s
target, the main problem was the over specification of 50%. The research methodology
consisted of 5 steps : (1) Defined phase, the pareto diagram was use to define the
problem (2) Measure phase, the root cause of problems wear determined
(3) Analysis phase (4) Improved phase, the Design Of Experiments (DOE) with 2°
Factorial Design, Operation standard and Gauge Repeatability and Reproducibility
(GR&R) (5) Control Phase, the Work Instruction (WI) is applied to control the process.
After improvement by implementing the DMAIC method, it found that the scrap
rate was reduced from 3.40% to 0.91% of all defect rates. Thus,as this improvement

the amount of defects can be reduced by 76.47% more than of company policy.

Keywords: Defect, Turning, DMAIC Principle
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panlLuunN1Isneany (Design of
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over spec) fiiloslunavauannsaiiu
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80-20 fetiu Hamdusiugudnansnely
Aundieniifmvua (D over spec) Aasiiiu
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4.2 Sunsunisin

4.2.1 Mnnsasniinssuiuns

HARLAYS (Process Mapping) [2, 9] it

Mmnrsanwdeadenazanudunuslunmay
NILUIUNTT ﬁ’qgﬂﬁ 4-2 wuniymdue
Lﬁu&i’luﬂu&jﬂa’]d&ﬁUﬂ'J"lﬂ"]ﬁIﬁﬂﬁwﬂLﬁﬂ‘ﬁu
finszuaun1Inds uanslaoidunns uay
a‘mLﬁmﬂfy,mqumamaq%mwLﬁaﬁ
NTEUIUNITAALENIULEDBNIINITUR
(Sorting 100% procéss)

NSEUIUMIHUATIVIAGAU
(IQC process)

v & = 4 v
NIBUIUNTUSURIIWS i e9ATesdng
nauN1INEn
(Set up process)

NTBUIUNITNES
(Turning process)

NILUIUNTAURTIVTUITUIULHES
(QC patrol line process)

N3EUIMTAENTUI 1
(1st Washing process)

nsguuMsiaruies
(Hobbing process)

NSTUIUNTANTUIY 2
{2nd Washing process)

ASFUIUNISARLENIUELDONINIUA 100 %
(Sorting 100% process) ’

ASEUIUNSENR TN EISIgY
(QC out going process)

NIBUINNTUITRBUIUEISagY
(Packing process)

O N5¥UIUN1Y (Operation)
O NM5R59980Y (Inspection)

JUN 4-2 nszvunsfeznelifalgwuiesidu

GROICRCICIOR A ORORS

doydnwad

HugugnatLiunIAmi e



422 nduiieTsilua M
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falsivmnzan 3) snasgrutuneunsiaddal

PALU

e R e e e
C EENTIENTINANES i'vammﬁfyﬁ’?

LUIMNATTIATIEHTUILIANS
Aaeifiavamawistieds Tagldisns
VIAEBURLURTIUTE M AR uTasUsE NS
@03%m (2 Proportion) Tummﬂﬁ 1-2 uag
lBn1sUssdiumuaansavessuunsin
uuudieyadn (GR&R) luawnil 3 itofigar]
Jadedloduaimaiuiadeiivinliifn
Teymidusiurudnananisluifundnend
fun Tnslunisvasesilfignsmaneiite
ndunsestiadesing 9 (Screening Factor) i
asdueannouniaiunisnsesanizade
‘ﬁﬁwam'amﬂﬁmﬂmwué’umu@uﬁﬂaw
meluduniiiidvunegaiideddy Tny
dnvarnuivestuuasdelinduny
Audnatanslufivuia 3 (-0.010/-0.020)
Haduny

4.3.1 81gn1slguvesneniay
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Fu MBS EdanuLUsUTLlE A
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Test and CI for Two Proportions

Sample X N Sample p
1 £785 200000 0.033975
2 2005 150000 0.0133€7

Difference = p {1} - p (2)
Estimate for difference:
95% £I for difference:

Test for difference = 0 {v3 not = 0):

0.0206083
{0,0106244, 00215823} o v e
= §1.05 ?w?sisc = 0,000

b o e

SUR 4-4 namavaseUaNLAgIuTauUnNTDIYDS
a1gmsldnuvaineniaiy

4.3.2 ﬂ'ﬂumiﬂ%’uﬁgqquef%q
139993 (Centering of Machine) u
m'ﬁnmamﬁ@ié’]’alﬁ’ﬁ'}mimamﬁﬁw 5
luasou way 12 lunseu 91nthidiAsize
yAuUsUTIUleR P-value = 0.000 3
Yenndn 0.05 tunmnedensinsifintam
Lé'uﬂhuﬂuéﬂmama’lw,ﬁuﬂ’jﬁmﬁﬁwum
L;Jawm’riﬂiumﬂumawmm Faaoanse

HdAnuunnengiu LLﬁﬁﬁIWLWU'}'Iﬂ'TIUﬂ']i

USuseudvaaaieadng Wuanmeiivinli

wndywiduriugudnarsneluiuninmi
uuanuiasaNaEgIull fAsgui 4-5
Test and CI for Two Proportions

Sample X N Sample p
i 75 2000 0.837500
2 13 2000 ©.006500

Difference = p {1} ~p (&}
Estimate for difference:
45% CI for difference:

Teat for difference = 0 (vs not = ()

0.031
(00209585, 0.0400405)
2 = 672 | P-Value = 0.000_ |

-

U7 4-5 nan1snadauaLRs udeunmTosIsnAT
TunsusussmuduasATasng

4.3.3 MyUseRiuUszansnInwms

aadeuTuulaelingul GRER

Gage R&R
SContribution
Source VarComp (of VarComp}
Total Gage RsR 0.0000003 B8.76
Repeatability C.0000003 88.76
Reproducibility 0.0000000 0.00
Opertor 0.0000000 0.00
Parc-To-Fart 0.0000000 11.24
Total Variation 0.0000003 100.00

Scudy Var 3$5tudy Var 3Tolerance

Source Stdbev (SD) {& * 5D) {25V (SV/Toler)
U Togal Ghae BaE T T Tondtsan Tl T T sal T AL
Repeatability 0.0005224 0.0031343 94,21 31.34
Reproducibility €.0000000 0.0600000 0.00 4.00
gperter §.0000000  0.0000000 a.00 Q.00
Part-To-Part 0.0001859 0.0011152 33.52 11,15

Total Variation 0.0005545 0.0033268 100.00 33.27

SUT 4-6 nan1sAuaAn Total GR&R

U7l 4-6 manuinAn Total GR&R
Wiy 31.349% MuNeATNIIAITE LN
\3esiledn BMD Handuuusldedluinausi
foonsuls Fsagulddnndesietn BMD
Taignansaldlunisesiadunaznisuenues
vasfvievaudeldognadidoddny Fetu
szuunsindaduameiivialifndgm
Le’fur:huquéﬂmamaiul,ﬁuﬂ'j']ﬁhﬁﬁ”mum

4.4 wa%%uﬁiaumiﬂ%'uﬂqa

4.4.1 NMIPINLUUNITVIAABIUY
27 Factorial Design 21NA15NARBILATIEY
wianuslsUTIuienaunsesladusg 9 4l
Yodedilalannsansusiadefivanga
Fatugaimun Level vatusazdadusing o
Tnggnedayaiuvoinisndaieslung 1D

3 (-0.010/-0.020) FasUit 4-7
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Usage of 200,000 200,000 | 150,000 | pieces/tool
tooling
Centering 12 12 5 Lmm.
of machine

JUT 4-7 Tadeunsdnvarladutiowdn

N BONKUUAITNARDS AN
NAABILUY 2° Factorial Design [9] e
BATIERANNUTIUMUTIINA N MANLaE
AIULUSUTINT IR IuRaY factor LoHadwS
cﬁ’qgﬂﬁ 4-8

Factorial Fit: Defect versus Usage, Center MC
Eatimated Effects and Coefficients for Defect {coded unita)

Term Effect Coef
Constant 4579.8
Usage 1428.5
Center MC 1288.0
Uaage*Center MC -548.2

SE Coef T B
41.18 111.21 0.000
41.18 34.6% 0.000
41.18 31.28 o0.000
41.18 -13.31 0.000

2857.0
2576.0
-1096.5

PRESS = 217060
R-Sgi{pred) = 93.32%

5 = 1186.474

R-S¢ = 99.83% R-Sg{adi} = 99.70%

= a I
UM 4-8 AitATIEvAsILUSUS I

INFUT 4-8 IMNaMsTIREE LTSI

1 agn1sidnuresnanaiy dan
P-Value Whiiu 0.000 Fstfaandn 0.05 1y
wineisegnisldauvesneniziinase
Haymidurugudnansniglufiuninaii
fmunegnaditudidaiisesu 0.05

2) Alumsusukimudvonsiosing
i P-value Wiy 0.000 Fatfasni 0.05
Thumneda dlumsuiussgudumansiing
siaﬁq;mLﬁus\i'mquénawmﬂuLﬁuﬂa”]ﬁhﬁ

Amumeg 9t AgyATEU 0.05

s

ae e ey

i
NANTAIAINTINANTRS TNTHIARTE)S

asunavensnaaedld Main Effect
Plot wag Interaction Plot litewszduilaty
vhliAntaymidunugudnansmeluiu
ndenfidmundeniian Ka3uil 49 uay
4-10

Main Effects Plot for Defect
Data Means

Usage Center MC
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Interaction Plot for Defect
Data Means
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JUN 4-10 mamsianeimulIsanusiays

gﬂﬁ 4-10 R5AAILEURUE
FEMINIENTITNUTDINDNRTE UazaTly
msUfussgudveariesing sxwuiengns
MWauwewmenaeiildnanduay 150,000
Fu vilhAntlgmandanas wagAUsy
mzaﬁuémmm%ﬁmﬁ 5 lupseu vivlnin
Hyvidusirugudnarsanglufiuninani
Avuaanas aguladnanuduiussening
pwmslinuvasmenziuAnIusagud
yaumsasnTliiBvinasuseiy
4.4.2 ﬂqiﬁmﬁﬂuﬂmﬁgwu%umau
N15M3738U (Operation Standard) 31nA15
MMNTUATIEA GR&R 1n90 4.3.3 WU
A1 Repeatability unninendifvun @
ApienlainnszuunTinindaunnses
91n35n1939 ﬁqﬁumaﬁ%%’a%&lﬁﬁmaz
AvueNInsEINlUNSATIIARUNUSULUY
Tval waglavnluvinnsilineusy (Training)
lﬁﬁuwﬁmmﬁag"l,uﬂizmuﬂﬁﬁ’ﬂLLEm
Furuduosnainaud 100% Fawdain
n1seusuagibiwidnaulfianuldly

WUV ANTUNSUSEEIuUSE RS nw
nsnsIvaevTuulaelinges] GR&R 8n
AT AIgUT 4-11

Gage R&R
$Contribution
Source VarComp {of VarComp}
Total Gage RaR 0.0000000 100.00
Repeatability 0.0000000 87.96
Repreducibility 0.0000000 12.04
Opertor 9Q,0000080 1.30
Opertor*Part No 0.0000000 10.74
Part-To-Part 0.0000000 Q.00

Total Variation 0.0000008 100.00

Study Var %Study Var %Taletaﬂce

;Ter,al Gage RsR 0. 0001069 0.0008413 100.00 E.‘il :

Repeatability 0.0001002  0.0008015 33,78 b.01
Reproducibility 01.0000371 0.0002225 34.70 .4
Cpertor 0.0000122  0.0000732 11.41 0.7
Cpertor*Part No  0.0000350 0.0002101 m 2.10
Part-To-Part 0.0000000 0.0000000 0.00 0.00
Total Variation 1.000106% 0.0006413 100,00 6.41

5Ufl 4-11 ¢ Total GRRR ndsmsfineusu

9n5UF 4-11 wan1sAIuInAn
Total GR&R AU 6.41% WUIBAIIUIN
Aftenuanasasilotn BMD fiAduudsd
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uenuezaIBIRvseBdylneEatitd Ay
4.5 funaunsaruguilywmn
Fudsivimsmuasigmie
1. 918015 UVDIABNLANY
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Abstract

Nowadays the main authorities of highway in the country are using high
technology equipment for evaluation of pavement bearing capacity. It is impos-
sible for local authorities to afford these expensive equipment. This research aims
to develop a prototype of deflectometer equipment for asphalt roads based on
the Benkelman Beam which is already available in most of those local authorities.
Goals of the development are to get a better BB in terms of testing time, low-price
and reliability. At the outcome, the research team is able to develop the prototype
with price lower than 300,000 THB/equipment. It comprises of two main units, a
new design frame and a control box with electronic assembly which contains sen-
sors for measuring 4 surface deflection points and probes for measuring surface
and mid-depth temperatures of asphalt layer. All the measurement results will be
real-time and wirelessly delivered to a notebook computer. It has been found from
the calibration that the R* is greater than 0.95 and the average standard deviation is
13.78 microns. The standard deviation of changing sensors configuration is about 15
microns. Moreover, all the real surface deflection values can be simply calculated

by a spreadsheet program using correction equations proposed in this paper.

Keywords: semi-automatic Benkelman beam, local asphalt road, surface deflection.
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Abstract

The results showed that the particle size of 3 different sizes, where smallest
size to the tension of the concrete directly above the larger size. Due to the replace-
ment of cement. Or sludg Percent in the same size but with different resolution.
Cause tension caused by the small particles to be inserted in the gap of Mortar.
A more appropriate arrangement of particles larger than. Resulting tension caused
by small particles is greater than the tension caused by larger particles. And the
use of fly ash with hibiscus smaller than the result of the pozzolanic reaction force
of the concrete directly above the fly ash bigger. And replace more and more the
result of pozzolanic reaction is reduced. Due to the replacement of cement with
fly ash increased. Reduce the amount of cement The results showed that the
reaction Hydration and pozzolanic reaction reduced. Tension resulting from reactive
pozzolan cement replacement of 10 percent is greater than 20 percent. Reduce the
amount of cement The results showed that the reaction Hydration and pozzolanic
reaction reduced. As a result, the difference between the tension of concrete
using fly ash, crushed concrete, cement, sand, crushed to replace 10 percent greater
than the difference between the fly ash to replace cement grinding mill with 20

percent sand.

Keywords: Packing Effect, Pozzolanic Reaction, Direct Tensile
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Abstract

This paper presents a new electronically tunable current-mode universal
biquadratic filtter with three inputs and single output employing only a single modified
current differencing transcondutance amplifier and two grounded capacitors. The
proposed filter provides realization of low-pass, band-pass, high-pass, band-stop,
and all-pass current responses; employment of grounded capacitors; no requirement
with the component-matching conditions and the inverting-type input signals to
realize spedific filtering; electronic control of the natural frequency and low active
and passive sensitivities. Simulation results using PSPICE are given to confirm the

presented theory

Key words: Biguadratic filter, current-mode circuit, MCDTA
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Characteristics and Properties of Paper Mulberry Yarns
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Abstract

The objective of this research was to determine the characteristics and physical
properties of paper mulberry yarns spun by different methods. The materials used
for this study were the inner barks of paper mulberry trees (Broussonetia papyrifera
(L.) Vent.), between 6 to 12 months old. The paper mulberry yarns were spun by
the modified hemp spinning method using 2, 4 and 6 mm strips and the modified
cotton spinning method using 3.5, 5 and 6.5 cm fibers. The varns produced were
tested for physical properties according to the American Society of Testing Materials
(ASTM) standards. It was found that the modified hemp spinning methods produced
much smoother yarns, but they were still uneven in texture and classified as grade
C. In contrast, the modified cotton spinning methods produced fuzzy and rough
yarns, more uneven in texture and classified as below grade D. The paper mulberry
yams spun by different methods statistically had different yarn count, yarn twist,
yarn breaking strength and yarn elongation at the .01 level. The yarn spun by the
modified hemp spinning method using 6 mm strips had the highest yarn count,
breaking strength and elongation, while the yarn spun by the modified cotton spinning

method using 3.5 cm fibers had the highest yarn twist.

Keywords: Paper mulberry, Fiber, Yarn, Physical properties, Modified hemp spinning,
Modified cotton spinning
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1. Introduction

Paper mulberry (Broussonetia

papyrifera (L.) Vent.) is a traditional

‘ormamental deciduous large shrub or tree

with a round crown up to 50 feet (15 m)
in height and boles up to 2 feet (0.6 m)
in diameter. Paper mulberry often appears
as shrub-forming thickets from. root
sprouts [1]. The twigs are hairy reddish
brown, and the bark is tan and smooth to
moderately furrowed. The wood is soft
and brittle with conical buds [2]. The bast
from paper mulberry is a widely applied
traditional raw material for small scale
paper mills in Southeast Asia, mainly
Thailand, Myanmar, Vietnam, South
China, Taiwan, Korea and Japan [3]. It
is the main raw material for handmade
paper in Thailand [4]. Saa, or the popular
name given to the paper mulberry tree,
is a coarse, strong, rigid material and has
a natural based fiber. Paper mulberry
(kouzo) has also been used to make
Japanese paper, but cultivation of the
paper mulberry has been decreasing.
Likewise, paper mulbefry can be uéed
for producing paper yarn [5]. The paper
mulberry bark should be an excellent
raw material for long-stable fiber [6]. The

fiber is unigque, long and very strong. It

is the best choice for many to be used

- formaking high quality paper. The treatment

of paper mulberry bark, with crude
pectinase, suggests the application of
pectinases in producing high quality fiber
[7]. The paper mulberry branch bark is a
potential source of pectin with different
degrees of esterification [8]. In primary
study [9], the characteristics and physical
properties of the pa‘per mulberry fiber
were found as follows:

1) The fibers were in clusters with
an average diameter of 10 micrometers
and had rounded cross-section with
lumen and uneven texture and node.

2) The average length of single
fibers was 10.20 mm. and therefore
classified as short fiber, while that of
the bundle fibers was 42.27 mm and
classified as extra-long fiber. The average
density of single fibers was 0.95 tex,
whereas that of the bundle fibers was
13.04 tex. The averagé moisture content
of the single fibers was 8.14% and that
of the bundle fibers was 10.66%. The
average tenacity of the single fibers was
4.85 cN/tex and that of the bundle fibers
was 15.90 cN/tex. The average elonga-
tion of the single fibers was 4.50% and
that of the bundle fibers was 11.21%.
In this study, the paper mulberry yarns



were experimentally produced and the
characteristics and physical properties
of the yarns were examined, to educate
and encourage the utilization of paper
mulberry fiber for an environmental
-friendly and sustainable use for natural

textiles.

2. Objective

To determine the characteristics

and physical properties of the paper

mulberry yarns spun by different methods

3. Research methodology

3.1 Materials

The materials used for this study
were eighteen kilograms of paper mulberry
(Broussonetia papyrifera (L.) Vent.) inner
barks, between 6 and 12 months old,
from the Mea Fah Luang Foundation, in

Chiangrai province (Figure 1).

-
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Figure 1 The paper mulberry barks used for
this study
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3.2 Methods

3.2.1 Preparation of the Paper
Mulberry Barks

The preparation of the paper
mulberry barks was carried out in three
steps.

1) The cortex or barks were
removed by hand decortication.

2) The cortex was scraped to
remove most of the outer barks from the
woody stem, the parenchyma in the bast
layer and some of the gums and pectins.

3) The barks were washed 2
to 3 times in water; then the barks were
completely dried out.

3.2.2 Preparation of the paper
mulberry fibers for yarn spinning

The inner barks were divided
into two parts. Both were used for the
developed two different hand spinning
methods: the modified hemp spinning
method and the modified cotton spinning
method.

1) Preparation of the paper
mulberry bundle fibers for the modified
hemp spinning method: The inner barks
were separated into strips in three width
sizes; 2 mm, 4 mm and 6 mm, as shown

in Figure 2,
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Figure 2 The paper mulberry strips in three
sizes width for the modified hemp spinning

method

2) Preparation of the paper
mulberry fibers for the modified cotton
spinning method: First the inner barks
in three sizes length; 3.5 cm, 5 cm and
6.5 cm, were cut off and separated into
bundle fibers (approximately 13 tex) by

hand, as shown in Figure 3.

Figure 3 The paper mulberry fibers in three

sizes length for the modified cotton spinning

method

3.2.3 Spinning of the Paper
Mulberry Yarns

1) The modified hemp spinning
method (MH):

This spinning method was
developed by modifying the hemp
spinning method widely used in the
Northern part of Thailand. This method
was tested using three sizes of paper
mulberry bark strips: 2 mm, 4 mm, and 6
mm. The process consisted of four steps
as follows:

a) The bark strips were pounded
for three hours to further soften and
affine the strips and remove lignin.

b) The bark strips were joined
to make continuous fiber strips using the
Northern Thai traditional hand method
for hemp (twisting).

c) The fiber strips were hand
spun to make continuous yarn.

d) The yarn was boiled to
remove lignin, finish and soften the yarn.

2) The modified cotton spinning
method (MC):

This spinning method was
maodified from the traditional hand spinning
method of cotton yarn, which is widely
used in the Northeast of Thailand. This

method was tested using three fiber



lengths: 3.5 crﬁ, 5c¢m and 6.5 cm. The
process consisted of three steps as
follows: |

a) Fibers were cleaned or

- scotched in water to soften and increase
the fineness of the bundle fibers.

b) Bundle fibers were rolled to
make a long strand of a sliver using the
Northeast Thai traditional hand method
for cotton.

c) Fibers were spun to form
a yarn by a combination of drawing
or drafting and twisting the prepared
strands of fiber. A spinning wheel was
used to mechanize the spinning process,
and the rollers were used to draft the
fiber bundle and rotate the spindle.

3.2.4 Testing of the Paper

ulberry Yarns

The characteristics and physical

_ properties of the paper mulberry yarns
were determined according to the ASTM
standard testing methods [10] as follows:

1) Yarn count was tested

according to the ASTM D1059-01 Standard
Test Method for Yarn Number Based
Short-Length Specﬁrﬁens.
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2) Yarn twist was tested
according to the ASTM D1423 - 02 Standard
Test Method for Twist in Yarn by Direct-
Counting.

3) Yarn appearance was
determined using an electron microscope
and according to the ASTM D2255-02
Standard Test Method for Grading Spun
Yarns for Appearance.

4) Yarn breaking strength and
elongation were tested using an Instron
Tensile Tester according to the ASTM
D 2256-02 Standard Test Method for
Tensile Properties of Yarns by the Single-
Strand Method.

4. Research findings and discussions

4.1 The Characteristics of the
Paper Mulberry Yarns
Six yarns obtained from two spinning
methods were investigated in two
aspects of characteristics as follows:
4.1.1 The longitudinal view of

the paper mulberry yarns

(b)

xxxxxx
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(d) (e) 4]
Figure 4 Longitudinal view of the yarn spun
by different methods: (a) modified hemp (MH)
with 2 mm strips, (b) modified hemp (MH) with
4 mm strips, (¢) modified hemp (MH) with 6
mm strips, (d) modified cotton (MC) with 3.5
cm fibers, (e) modified cotton (MC) with 5 cm
fibers, and (f) modified cotton (MC) with 6.5

cm fibers.

Figure 4 shows that the MH method
could produce much smo.other yarns
than the MC method, therefore, the MH
method should be more suitable for
producing warp yarns. In contrast, the
yarns produced from the MC method
had a more fuzzy and rough- texture.

They looked like novelty yarns, therefore,
| the MC method should be more suitable
for producing filling yarns.

4.1.2 The evenness of the paper

mulberry yarn

(d) (e) (f)

Figure 5 The evenness of the paper mulberry
yarns spun by different methods: (a) modified
hemp (MH) with 2 mm strips, (b) modified
hemp (MH) with 4 mm strips, () modifiec
hemp (MH) with 6 mm strips, (d) modified
cotton (MC) with 3.5 cm fibers, (&) modified
cotton (MC) with 5 cm fibers and (f) modified
cotton (MC) with 6.5 cm fibers.

Figure 5 shows that the paper
mulberry yarns spun by the MH methods,
(a), (b) and (c) were uneven in texture,

which could be classified as grade C

level, whereas the yarns spun by the MC

methods, (d), (e) and (f) were more fuzzy
and uneven in texture. As a result, they
were classified as below grade D level.
The paper mulberry yarns had some
texture. Therefore, it might be suitable
for household fabrics.

4.2 Physical Properties of the
Paper Mulberry Yarns

The study investigated the following
aspects of the yarn’s physical properties:



yarn count, yarn twist, yarn breaking

strength and etdngation. The ASTM

standard test methods were used. The

results are shown in Table 1 - 4 as follows:
4.2.1 Yarn count

Table 1 Means of yarn count of the

paper mulberry yarns produced by

different spinning methods.

Different alphabets indicate statistical difference at
the .05 level

From Table 1, the data show that
the yarn spun by MH method with 6 mm
strips was the heaviest followed by the
yarn spun by the MH method with 4 mm
strips. Meanwhile, the yarn spun by the
MH method with 2 mm strips was the
smallest. All of the paper mulberry yarmns
produced, however, were classified as
heavy yarns [11]. Therefore, those yarns
can be used for home textiles such as

floor covering fabrics. In a further study,

b R R R
MH with 6 mm strips 1683.88" 13.44
MH with 4 mm strips 1310.14° 10.52
MC with 3.5 cm fibers 1271.70% 496
MC with 5 cm fibers 1150.68° 16.90
MC with 6.5 cm fibers 1022.78° 1812
MH with 2 mm strips 963.48" 14.00
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it would be interesting to experiment
with smaller yarns. The six different
methods tended to produce yarns with
different counts. Variation analysis of the
means yarn count revealed that different
spinning methods resulted in different
yarn count at the .01 level.

The result of Least Significant
Ranges (LSR) analysis to measure the
mean difference of yarn count of the
yarns spun by different methods showed
that the count of the yarn spun by
the MH method with 6 mm strips was
statistically higher than those of the
others at the .05 level. The count of the
yarn spun by the MH method with 4 mm
strips was statistically higher than those
of the yarns spun by the MC methods
with 5 and 6.5 cm fibers and that of the
yarn spun by the MH method with 2 mm
strips at the .05 level. The count of the
yarns spun by the MC methods with 3.5
cm and 5 cm fibers were statistically
higher than that of the yarn spun by the
MC method with 6.5 cm fibers and that
of the yarn spun by the MH method with
2 mm strips at the .05 level.
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4.2.2 Yarn twist
Table 2 Means of yarn twist of the paper
mulberry yarns produced by different

spinning methods

e T s s

TNy Frmamaa g . A
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MC with 3.5 cm fibers 10.80° .84

MC with 5 cm fibers 9.80" 34

MC with 6.5 cm fibers 8.80° 45

MH with 2 mm strips 5.60° 89

MH with 6 mm strips 5.00° 71

MH with 4 mm strips 4.60° 55

Different alphabets indicate statistical difference at

the 05 level

From Table 2, the data show that
the yarn spun by the MC method with
3.5 cm fibers had the highest yarn twist
followed by the yarn spun by the MC
method with 5 cm fibers. In contrast,
the yarn spun by the MH method with 4
mm strips had the lowest yarn twist. All
yarns were classified as low twist ones.
Therefore they should be used for home
textiles such as certain and upholstery
fabric. The six different methods tended
to produce yarns with different twist.
Variation analysis of the means yarn twist
revealed that different spinning methods
resulted in different yarn twist at the .01
level.

The result of Least Significant

Ranges (LSR) analysis to measure the

mean difference of yarn twist of the
yamns spun by different methods indicated
that the MC method with 3.5 cm fibers
produced the highest yarn twist and was
statistically higher than the others at
the .05 level. The twist of the yarn spun
by the MC method With 5 ©m Toers
was statistically higher than that of the
yarn spun by the MC method with 6.5
cm fibers, and those of the yarns spun
by the MH methods with 2 mm strips,
6 mm stfips and 4 mm strips at the .05
level. The twist of the yarn spun by
the MC method with 6.5 cm fibers was
statistically higher than those of the
yarns spun by the MH methods with 2
mm strips, 6 mm strips and 4 mm strips
at the .05 level. '
4.2.3 Yarn breaking strength

Table 3 Means of yarn breaking strength
of the paper mulberry yarns produced

by different spinning methods

P TR o o
DT vam Breaking Strength:
e e
iivemSmnne Rl s
i R R D e
i hods: -« e ————
I UL R e
T e TR
MH with 6 mm strips 551.06° 12.67
MH with 4 mm strips 352.71° 552
MH with 2 mm strips 264.22° 17.40
MC with 5 cm fibers 83.44° 11.64
MC with 6.5 cm fibers 66.39" 8.62
MC with 3.5 cm fibers 36.14° 6.90

Different alphabets indicate statistical difference at
the .05



From Table 3, the data show that
the paper mulberry yarn spun by the
MH method with 6 mm strips had the
highest breaking strength followed by
the yarn spun by the MH method with 4
mm strips. On the other hand, the paper
mulberry yarn spun by the MC method
with 3.5 cm fibers had the lowest breaking
strength. The yarns spun by the MH
methods had higher breaking strength
than the yarns spun by the MC methods
because the MH method utilized long
fiber spinning, whereas the MC method
utilized short fiber spinning. These
different spinning methods resulted in
different breaking strength of the yarn.
Therefore, those yarns can be used for
technical textiles such as reinforce fabric
for construction and home textiles such
as floor covering and upholstery fabrics.
On the other hand, the paper mulberry
yarns spun by the MC methods had low
b’reaking strength, therefore they should
be used for home textiles. The six different
methods tended to produce yarns with
different breaking strength. Variation

analysis of the means yarn breaking
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strength revealed that different spinning
methods resulted in different yarn breaking
strength at the .01 level.

The result of Least Significant
Ranges (LSR) analysis to measure the
mean difference of breaking strength
of the yarns spun by different methods
revealed that breaking strength of the
yamn spun by the MH method with 6
mm strips was statistically higher than
the others at the .05 level. The break-
ing strength of the yarn spun by the MH
method with 4 mm strips was statistically
higher than those of the yarns spun by
the MH method with 2 mm strips, and
the MC methods with 5 cm fibers, 6.5 cm
fibers and 3.5 cm fibers at the .05 level,
The breaking strength of the yarns spun
by the MH method with -2 mm strips
was statistically higher than those of the
yarns spun by the MC methods with 5 cm
fibers, 6.5 cm fibers and 3.5 cm fibers at
the .05 level. The yarn spun by the MC
method with 5 cm fibers was statistically
higher than that of the yarn spun by the
MC methods with 3.5 cm fibers at the .05

level,

wm T
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4.2.4 Yarn elongation
Table 4 Means of yarn elongation of the
paper mulberry yarns spun by different

spinning methods.

e

TETEIE LN

%7
:;f*pggégéﬁéﬁgggi%.gmﬁém %i’? %)
i
MH with 6 mm strips 25.36" 40
MC with 5 cm fibers 19.41" 70
MC with 6.5 cm fibers 17.80° 91
MH with 4 mm strips 17.07 89
MC with 3.5 cm fibers 14.05 91
MH with 2 rmm strips 13.33° 63

Different alphabets indicate statistical difference at
the .05 level

From Table 4, the data show that
the yarn spun by the MH method with
6 mm strips had the highest elongation
followed by the yarn spun by the MC
method with 5 cm fibers. Meanwhile,
the yarn spun by the MH method with

2 mm strips had the lowest elongation.

In terms of yarn elongation. These yarns

should be used for home textiles such
as interior decoration and upholstery
fabrics. The jute fibers is also a bast fiber.
Their properties are hairy and generally
rough. It is used for making gunny bags
and cords [12]. The six different methods
tended to produce yarns with different
elongation. Variation analysis of the

means yarn elongation revealed that

different spinning methods resulted in
different yarn elongation at the .01 level.
The result of Least Significant Ranges
(LSR) analysis to measure the mean
difference of yarn elongation of the yamns
spun by different methods revealed that
elongation of the yarn spun by the MH
method with 6 mm strips was statistically
higher than those of the others at the
.05 level. The elongation of the yarn
spun by the MC method with 5 cm fibers
was statistically higher than those of the
yarns spun by the MC method with 6.5
cm fibers, the MH method with 4 mm
strips, the MC method with 3.5 cm fibers
and the MH method with 2 mm strips
at the .05 level. The elongation of the
yarns spun by the MC method with 6.5
cm fibers and the MH method with 4 mm
strips were statistically higher than those
of the yarns spun by the MC method with
3.5 c¢m fibers and the MH method with
2 mm strips at the .05 level.

5. Conclusions

In this research, it was found that
the paper mulberry fibers could be
spun into yarns by the two methods
developed: the modified hemp spinning
method (MH) and the modified cotton



spinning method (MC). As a result, the
MH methods could produce much
smoother yarns than the MC methods.
In contrast, the yarns spun by the MC
methods were more fuzzy and rough.
Most of the MH methods produced the
yarns with higher breaking strength while
the yarns spun by the MC methods had
higher yarn twist. Moreover, the yarns
spun by different methods statistically
had different yarn count, yarn twist, yarn
breaking strength and yarn elongation at
the .01 level. From this research, it could
be concluded that more value can be
added to .paper mulberry production.
Consequently, it could be concluded
that based on the characteristics and
properties of the produced paper mulberry
yarns, they could be used for producing
the home textile and technical textile

products.

6. Recommendations

The paper mulberry fiber could
be spun into yarns by hand spinning
methods that were fuzzy and heavy
in size. They should be used for home
textiles. Therefore, in a further studly, it

would be interesting to investigate the

e e e
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yarn spinning with a spinning machine
used in the textile industry.

The materials used for this study
were the inner barks of paper mulberry
between 6 to 12 months old. The yarns
obtained were coarse and strong. Therefore,
in a further study, it would be interesting
to study the younger paper mulberry
tree in order to make finer and softer

yarns.
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Equalization of Chrominance Gain Distortion Using

Bernstein Polynomials

Kanok Janchitrapongvej' Chaipichit Cumpim' Pongpan Rattanathanawan'

and Virote Pirajnanchai

Abstract

This paper describes the design of linear chrominance gain slope equalizer
for correcting the distortions in the video signal as they pass through the system
under test. By the used of Fourier series, it is shown that the linear gain slop equalizer
can be used to correct the linear chrominance gain inequality of the color subcarrier
frequency at 4.43 MHz. As the results, it is seen that the proposed gain slope equalizer
with linear phase charactéri?tic whose amplitude characteristic has a linear rise or a
steep drop in the color video frequency region. The approximated transfer function
of linear gain slope is based on Bernstein polynomials. In addition, the composite
modulated 20T sine squared pulse was chosen to investigate the performance of
the proposed gain slope equalizer. Moreover, Mikhailov’s criteria for stability test

is considered.

Keywords: Bernstein Polynomials, Linear Chrominance Gain, Modulated 20T

Sine-Squared Pulse, Mikhailov’s criteria.
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1. Introduction

The linear distortion in a color
video waveform transmission is best
investigated by considering the distortion
of the composite modulated 20T sine-
squared pulse [1,2]. As it is known, the
performance of transmission systems of a
color television picture quality is usually
evaluated by means of amplitude and
phase or group delay characteristics. In
case of distorted transmission through
the system under test, observation using
oscilloscope can be used to measure the
lower baseline of modulated 20T sine
squared pulse are sufficient to determine
the two distortions both gain and delay
distortions.

In this paper, we focus on the
equalization of linear chrominance gain
distortion only. In the previous literature
[3], a uniform distributed RC line (URC)
was applied to analog amplitude equalizer.
The used of URC has low sensitivity
characteristic and can be fabricated in
large scale integrated circuit. Unfortunately,
the drawback of URC is its nonlinear
phase characteristic which will cause the
deteriorate of video signal. Hence, the
insertion of group delay equalizer is

needed.

In this paper, the design of linear
chrominance gain slope equalizer
based on Bernstein polynomial [4] is
introduced. The proposed method can
adjust both low gain and high inequalities
at color sub-carrier 4.43 MHz without
degrading the phase or group delay
characteristic. Moreover, the paper
introduced Mikhailov’s criteria [5] for
stability consideration.

The paper is organized as follows.
In section 2, we describe the frequency
response of chrominance gain slope and
the calculated modulated sine squared
response using Fourier series is presented
in section 3. Section 4 describes the
approximation of gain slope equalizer
based on Bernstein polynomials. Section
5 describes the stability test and finally,

the conclusion is given in section 6.

2. Frequency Response of

Chrominance Gain Slope

In this section, the linear chrominance
gain slope can be used to enhanced or
compressed at color subcarrier 4.43 MHz

in PAL system.
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Fig.1. Amplitude distertion of transmission

system.

Fig 1. shows the amplitude distortions
occurred in the transmission system. Herein,
the solid line and dash line shows the
ideal and approximated linear gain slope
of the high gain and low gain distortions
of the chrominance signal respectively.

The amplitude gain slope equalizer
is best suited in the vicinity within 3dB
at 4.43 MHz.

3. Calculated modulated sine
squared response of gain slope

equalizer

The standard of composite modulated

20T sine-squared test pulse is given in

Eq. (13) and it is illustrated in Fig. 2.
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Fig. 2. Detail of 20T sine squared test signal

£(D)=05[g(0)+g()sin(w)]  (y)

Where 2| 7, @
g(z‘)—sm [T ] MS 5

Substitute Eq. (2) into Eq. (1) yields,

0.25[{1—cos(at)} +{l-cos(an}sin(a1)]  (3)

where
27 27
a=—, c=—
BT

TC = 0.2257 s, Tp =4 us
The output response of gain slope

equatizerfo(t) is given as follows.

F %

Lit)= anz ER Z K [ak cos(ker ) +b, sin (k) | (4)
k=1
2%
B j S (1)cos (kwﬁt)dz
; %
b, :T—Jﬁ (¢)sin (ka)ﬂr)dt (5)
2
h Moo = 4 =18
wnere max 02257_‘

F : discrete gain slope

where F, — QR8T ak
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And o is the desired gain at 4.43 MHz.

The Fourier coefficient is obtained as

follows;
_sin(akTp) [cos {(c+ak)TPH—]
ak 2(c+ ak)

‘}_[“OS{(““@%}]% sin(1+k)a7,
2(C+ak) (1+k}a
47,]-1

u’( a+c

4(1+k)a+c
T, [gos 14ka c ] 1
B 4(1+k)a ¢
+[cas{(k7])a+c}TJ—l
4(k-1)a+c
7[6(&5{(17}’{]a+c}TJ—1

sin (k ~1)aT, 5 [cos

1| 2(k-1)a

a, =

4(1*1{)[14—("

where % =025

Iu-cos(akTﬁ]+Lcas{(l+ak)Tp}J—] 1
ak 2(c+ak)
[cos{(kﬂ)aTﬂ}:l—l sin{e+ka)T,
~ 2(k —Da - 2(c+ak)
+sin{_{k+l)afc}71,, [sin{(lfK)ch}TJ
] Mk+)a—ct  4(1+k)a+c
2T, [sin{(k+1)(x+c'}]ﬂ—1
~ 4(l+k)a-c
+[cos{(k»—1)a+c}TﬂJ-~l
a(k-1)a+c

_[uos{{lfK)anl‘-c}TJ

d(k-T)a+rc

(6)

Substituting Eq. (6) into Eq. (4), thus the
output response is plotted in Fig. 3.
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Fig. 3. The calculated output response with
o =+1dB

4. Chrominance Gain Slope
Equalized

The Bernstein polynomial of nth

order is given by [4].

Zf{ ][J - X)M (7)

where f (x) is defined in the interval (0,

1). For where [ #) _ n!
i) il(n-i)

/(x)

i i

Fig. 4 Gain slop function



Considering the approximation of
desired functions as shown in Fig. 4. The
gain slope function can be approximated
by using the Bernstein polynomials as

follows

From Eq. (7) by means of Bernstein
polynomials. We get
z A . 9)
Bﬂ(f;x)-Zf(]-&-aij (%]x'(l—x)”"'
e n I
From Eq. (9) using interval conver-
sion [0, 1] transforms [0 oC]to given as

follows.

_« (10)
] 4:0%

X

Hence, Eq. (9) can be rewritten as

B (fix)= Zf[, W:JI (':J : +QQ) (11)

Herein, we choose the desired

chrominance gain slope at +1dB where

th

and the transfer function is 4" order.

After some manipulation, the transfer
function is obtained as follows

QO +40° + 60" +4Q° +1 (12)

rQ) = ; : ;
0.90" +4.3Q" +636Q" +4.100" +1

The magnitude squared gain
slope function from Eq. (12) in terms of

s-domain is given by

MIFTARINTTHANTRS S1IRRTE

1.1255° —4.445° + 6.665" —4.445" +1.112

s —d4.135" +7.06s" —4.335° +1.112
(13)

For the stability of the equalizer,

T(—s) =

we selected the poles on the left half
side of s-plane. The gain slope equalizer

transfer function is given by

l.lzs(s‘ +45"+65 +4s+1)

T(s)=-— =
(.s"‘ +0.8325 +1.966) (s +0.44025 + (:.5376]

(14)

From Eg. (14), the magnitude and
phase characteristics of high gain of the
gain slope response of +1dB are plotted

in Fig. 4 and Fig. 5 respectively.

!T(m)r

1dB

0dB

[} ra

0.01 @ = 1

Fig. 5. Magnitude characteristics of the

gain slope

In short, the proposed chrominance
gain slope equalizer is efficient to correct
the chrominance gain distortion without
degrade its phase characteristics. It is
seen that its phase difference has small
partial phase variation in the specific

frequency range.
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. Stability consideration

It is easily seen that Bernstein

polynomial given Eg. (15):

n

B,,(x)= [ ij" (1-x)"™

(15)

This function is non-negative over
and interval x€(0,1). A recursive form of
Bernstein polynomials can be written as
B, (x)= {(1 - (x)} + {(“")Bk—l.n—l (x)}

(16)

By induction, all Bernstein poly-
nomials are non-negative for 0<x<I.
Hence, the poles of the proposed transfer
function are lied on the left half of
s-plane. The system is stable.

Other test conditions for checking
the stability is the Mikhailov’s criterion.
Mikhailov stability criterion stable that

an n™ order polynomials be defined as
D(s)=a,+as+as’ +..+as" +as"

(17)

D (rad |

Lwee )

wherea are all positive real number.
Substituting s = j® and separating into
real and imaginary parts. Thus, Eq. (17)
can be rewritten as

D(jo)=(a, + a0* +a,0' +..)+ j(ao-aw +..)
D jo) =u(w)+ jv(@) 9
The curve obtained as ® varies
from 0 to 90 with u () as abscissa and
are ordinate is called Mikhailov frequency
characteristic of the polynomials D(jo).
If D{jm) is stable, according to Mikhailov.
frequency characteristic starts from
the real at ® = 0 and intersects the
imaginary and real axis alternatively
in the anticlockwise direction as @ is
increased. Thus, the contour is encircle
around the origin of D{j®). For eXampLe,
the design gain slope equalizer is +1dB
the denominator of the 4" order transfer
function is given as
D(s)=s"+1.27225 +2.8698s" +1.31265+1.0569
(19)

D(jo)=u(w)+ jv(o) (20)

and
u(w)=1.0569— 2.8698¢” + '

v(a)) =1.31260-1.2722ar

where

From Eq. (19) Mikhailov’s hodograph
is plotted in Fig. 7. Thus the proposed

equalizer is stable.



Fig. 7. Stability test of the given chrominance

gain slope equalizer.

6. Conclusions

In section 3 shown that the linear
chrominance gain can be applied to
egualize the low gain and high gain at
color sub-carrier 4.43 MHz in the vicinity
with +1dB. Herein, the composite modulated
20T sine squared test signal in use for
testing the performance by means of
Fourier series technique.

The proposed gain slope chrominance
equalizer is applied to enhance and
compress of linear chrominance gain
distortion by using Bernstein polynomials
without degrading the delay characteristic.
A realization of the proposed equalizer is
stable, according to Mikhailov’s criterion.
The Mikhailov’s criterion detail is given

in section 5.
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