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Moisture controlling of rubber wood by Experimental Design and Analysis
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Abstract

This research had purpose to reduce drying time for drying rubber wood by studying drying
temperature and size of rubber wood that affect moisture of rubber wood. The operating procedure of
this research was as follow, 1.)To study production process of rubber wood. 2.)To study moisture of
rubber wood and how to reduce the moisture of the wood. 3.)To study about rubber wood drying
machine. 4.)To study theories about reducing moisture of rubber wood at different temperature and time
to dry the wood. Temperature used for experiment were 80 , 85 and 90 degrees Celsius. Size of rubber
woods used for experiment were 1 ,1.5 and 2 inch, for three replicates. 5.)To plan for collecting moisture
of rubber wood at each experiment. 6.)To analyze result of data collected. 7.)To summarize the
experimental results. The result was showed that drying temperature and size of wood affected the
moisture of rubber wood. The appropriate level of factors which made minimum moisture of rubber wood
was at drying temperature of 90 degrees Celsius using size of 2-inch rubber wood. This level of factors

can reduce moisture of rubber wood more than factory moisture standard.
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General Linear Model: Moisture versus Temperature, size

Factor Type Levels Values
Temperature fixed 3 &80, 85, 90
size fixed 3 1.0, 1.5, 2.0

Analysis of Variance for Moisture, using Adjusted 55 for Tests

Source DF Seg 55 2dj 55 2dj MS F P
Temperature 2 27.868% 27.8689 13.9344 24.34 0.000
size 2 47.12687 47.1267 23.5633 41.15 0.000
Temperature*size 4 0.5644 0.5644 0.1411 0.25 0.908
Error 18 10.3087 10.3087 0.5728

Total 26 85.8667

S = 0.7568698 R-Sg = 88.00% R-Sgladj) = 22.66%

Eﬂﬁ' 4 pamsileneranaud sl
mngﬂﬁ' 4 URAINANITILATIZHAINW
k191971 (ANOVA) wuiwﬂ%ﬁ‘ﬂqmunﬂﬁamm:mmm
vasliersmiruadaninuiuaesliioraniadied

wodAg (P-Value < 0.05)
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The regression edquation is
Moisture = 33.0 - 0.244 Temperature + 1.39 X1 + 3.28 X2

Fredictor Coef 5SE Coef T E
Constant 33.005 2.844 11.81 0.000
Temperature -0.24437 0.03333 -7.33 0.000
H1 1.3889 0.3413 4.07 0.001
H2 3.2819 0.3525 9.31 0.000

S = 0.724107 R-35g = 85.8% R-Sg{adj) = 83.9%

Analyais of Variance

Source DF 33 M3 F B
Regression 3 69.691 23.230 44.30 0.000
Residual Error 22 11.535 0.524

Total 25 8l.22a

Source DF Seg 3535

Temperature 1 24.100

H1 1 0.133

H2 1 45.458
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Y = 33.0-0.244 *Temp + 1.39 X, + 3.28 X,
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Abstract
Taguchi Method is a statistical approach to optimize the process parameters and improve the quality of
components that are manufactured. The objective of this study is to illustrate the procedure adopted in

using Taguchi Method to a machining or turning process operation. The orthogonal array, signal-to-noise
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ratio, and the analysis of variance are employed to study the performance characteristics on turning

operation. The experiment is turning the high carbon steel sizing a diameter of 25.4 mm and a length

of 470 mm by using a cutting tool made of the high speed steel. The machining efficiency is evaluated

by measuring the rate of turning scrap or Material Removal Rate (MRR).

In this analysis, three factors

namely spindle speed; feed rate and depth of cut were considered. Accordingly, a suitable orthogonal

array was selected and experiments were conducted. After conducting the experiments the scrap or

Material Removal Rate (MRR) was measured and Signal to Noise ratio (S/N) was calculated. Therefore

the number of experiments are 9 runs and after doing experiment and confirmation test, it shows that

the Taguchi method is useful in reducing the number of factors that does not effect on this experiment

and saving the experimental time.

Keywords: Taguchi method, turning process, machining parameter, production
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w1y L‘Vi(il:

A = Spindle of speed (RPM), B = Feed of rate (mm/rev)

C = Dept of cut (mm), D = Time (sec)

E = Initial weight (g), F = Final weight (g)

G = Different of weight (g) ,H = Material removal rate (MRR)
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Estimated model coefficients for SN ratios

Term Coef SE Coef T P
Constant 3.4594 0.2120 16.318 0.004
SS 220 -0.4811 0.2998 -1.605 0.250
SS 350 2.6695 0.2998 8.904 0.012
FE 1.033 0.3486 0.2998 1.163 0.365
FE 1.147 -1.2531 0.2998 -4.180 0.053
DC 0.50 -1.0551 0.2998 -3.519 0.072
DC 0.60 0.5122 0.2998 1.708 0.230

S=06360 R-Sq=984% R-Sq(adj)=93.5%
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Analysis of variance for SN ratios

Source DF Seq SS Adj SS Adj MS F P
SS 2 36.4413 | 36.4413 | 18.2207 | 18.2207 | 0.022
FE 2 7.5294 7.5294 3.7647 9.31 0.097
DC 2 5.0110 5.0110 2.5055 6.19 0.139

Residual 2 0.8090 0.8090 4045
Error
Total 8 49.7907
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+(FE1.033)(0.3486)+(FE1.147)(-1.2531)+(DC0.50)
(-1/0551)+(DC0.60)(0.5122) 3)
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Abstract

This research is aimed to develop the Chinese sausages using Quality Function Deployment (QFD) and
Design of Experiment (DOE). QFD is the tools for analyzing voice of customer. The DOE is use to
analyze the ingredient ratio to conform to voice of customer. This research is started by developing the
questionnaire for collecting data to QFD phase 1.Extreme Vertices Mixture Design Approach is then used
to achieve the suitable ingredient ratio. The result of this study show that QFD and DOE are the effective
tools to improve food product and increase the customer satisfaction.

Keywords: Quality Function Deployment, Product Development, Food, Chinese Sausage
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Abstract

The defect of the manufacturing process is one of the costs that are non-value added. The case study is the
mold manufacturer that has many defects in the manufacturing process. However, these defects do not have the
management and do not have the prevention plan. Therefore, the objective of this research is to manage the
defect in the manufacturing process. The methodologies of this research are to study the manufacturing process
and type of defect, to analyze the cause, to propose the guideline of management and take action. The results
show that when the manufacturer received the order, the purchasing department will order the materials both
domestics and import raw materials. Next, the manufacturing process is started such as tuming, drilling. In the
manufacturing process, 11 types of defects were found. After that, pareto diagram is used to select the
significance of defect type. There are two defect types; material scrap and improper size. Case and effect
diagram is used to analyze the root cause. The guideline of the defect management is proposed by using 3R
principle. The first R is to reduce the two defect types by training the new employees, checking the results by the
chief, cleaning schedule for machines, inspecting the machine and cutting head. Moreover, if the process has the
defect, employees will take responsibilities. The second R is to reuse the defect. The defects are separated by
type of steel and stored in the warehouse. In addition, the storage and pick systems are used. The last R is the
recycle. The trial assemble parts are used to produce new products for using in the factory and souvenirs for the
key customer. After implement the guideline, the defects have decreased by 24.09%.

Keywords: 3R Principle, Defect management, Mold.
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Abstract

Number of product defects occur in the production of ceramic plates is higher than expected amounts.
Therefore it is necessary to reduce the number of defects. The study found that this plant produces a
large quantity of ceramic plates. Automation machines are used in manufacturing. Conveyor belts are
also used to transport the materials. When some mistakes were happened, there were a lot of defect
products in a short period of time. Ceramic plate production is studied. Seven wastes and quality tools
are deployed in this study. Improvement of working methods of forming processes can be reduced the
average defect at 5.35% to 0.86% per day.

Keywords: defect reduction, seven wastes, quality tools, ceramics
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Abstract

The objective of this research was to reduce a packaging defective problem in the cracker packaging
process of a case study company. From the analysis data of defective found that a packaging defective was
10% and used the Pareto chart and cause — effect diagram to analysis the problem. The general problem
was employees not have any suitable standard to set up parameters of the machine. The parameters that
concerned were an upper seal temperature, a middle seal temperature, a lower seal temperature, time to
close a seal and speed of the packaging process. Design an Experiment was a tool to determine the
appropriate set of parameters that mention above by consideration signal to noise ratio that had a smaller the
better value.

The result of the study showed that the appropriate parameter to use for setting up the machine
were followed: an upper seal temperature was 155 degrees of Celsius, a middle seal temperature was 133
degrees of Celsius, a lower seal temperature was 150 degrees of Celsius, End seal close was 0.52 second,

time to close a seal was 0.3 second and speed of the packaging process was 58 second/piece. The after
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improved showed that a packaging defective decreased to 2.748% or decreased 72.52% from the former

process.

Keywords: Application of Taguchi, pack leakage problems
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Abstract

This research aims to improve the efficiency of the rice weevil removal prototype machine by using
infrared radiation for commercial purpose. The main objective was to compare the performance of the
prototype before and after improvements. Another objective was to indicate problems that may arise
during applied to Dawk Mali 105 in the selected mill in which currently uses a vacuum packaging method
to protect rice weevils. The questionnaire was designed to obtain satisfaction and customer feedback
after using new infrared radiation technology. Before any improvement, the total average score was 3.09
or 61.8 percent. After that, some improvements were introduced. After the improvements, it was found
that an average score was increased to 3.70 or 74 percent. It was 0.61 points or 12.2 percent greater
than that of the previous satisfaction. This was indicated that the user satisfied with the infrared
application. Total cost of vacuum packing of Dawk Mali 105 was 186,600 baht per month. Compared to
the total cost of infrared radiation technology was 185,994.75 baht per month. It was shown that the mill

can have the payback period within the first month of use.
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Abstract

The purposes of the paper were to study Good Manufacturing Practice (GMP) according to The Ministry
of Health (Thai law) and GMP CODEX (International regulation). Data from this audit was collected and
plant model was developed complying with GMP CODEX. The evaluation criteria for a Good
Manufacturing Practice was pass criteria of The Ministry of Public Health. On the other hand, audit result
of GMP CODEX did not pass because it found the serious defects. Therefore, the researchers introduced
to develop plant layout such as increasing the manufacturing process flow. For the example, change
direction of water flow to flow one way and change ventilation by use curtain to separate each the room
and so on. And issued records related with processing such as Check-list form, Personal Hygiene
Inspection form, Raw material Inspection Form and Hygiene training program. Thus, to develop and
ready for GMP CODEX audit in the future.

Keywords: Evaluation, Good Manufacturing Practice, Pla-Som

47



1. UNIN
a Qs Qs = a J

7313 SME ludandanzien dmaduladuin
I@mmwwzaﬂ'wﬁaqiﬁﬁ]ﬁLﬁmﬁ'umimhgﬂmms
viaadin awlaun Mavhdaaulasdasguiuiodindn
FuA1209dNVRITINIANLENT basuaNAauL T
atsunlasinisnaalidindt 5 au w3a 5 Wu
Alaniudadn [1] wazfaauauanuiioulugudguon
LRZYI890% W38 OTOP 2aI9IRIANELEN

MUNINUAUSNITNMTOAITUALEN 130 B, Lo
AAUARANLN T VUA LU TA AU TRIUNHES
871913 (Minimum Requirement) \Nal#raandasny
NPNITNIWALUN 1 n1old W.3.0.871%3 W.4.2522
lasfidaguszasdifalduindaaniun taTasdns

& o A o < o
punsaluazmaduiiunsiduldananannistusnlu
§ a ﬂ/ ¥ v A v a v

BasguAvnauazgransusidasdudguiaazlad
wwanslunsdufiunisngndesnaniennisaziia
;ju‘%‘[na ﬂmg‘u”umzmwmmsmqm"[@i”ﬁﬂﬁw”wmﬂ’ﬁ
AruQuanIuniauaznIzuIun1Inia laold
RaNMNA LA ITNINA N INRARI oS unin GMP
(Good Manufacturing Practice) lasaanidudsema
NIENTWAITITIUEY (RUVN 193) W.61. 2543 1383
aa a A A A a =
ATnIwaa 1aTedfatnTaltlunINEe waznSIAL
NI (GMP guanwmeriall) daduldnungs
91%3 57 Tha [2]

UaNIN TUUAMNINIUGARINNTININT

v o a 6 @
GMP LAl Tz UL AATIEHAUATIBULAZAILANYA
Anf@ w38 HACCP (Hazard Analysis and Critical
. A A & '

Control Point) @31duszuuganIWaImIINgIIRNI
GMP uazvanglszineaisuiimuangnaioiauly
HuUsznauniidasinszuy HACCP lglu
9amWNTINAMT tNatRuAMudaaanslWuiamns
uAe wazlud w.ea. 2540  89dN1INIAIFINBIANS
321319132na (Codex) $2UAL Law Lo la/auufa
107 la (FAO/WHO) dszmelddaunzsindinsunisin
ITUUNIIATZREUATIBUZIA TN AN daIAILAY
(Codex Alimentarius Supplement to Volume 1B-
1997; Annex to CAC/RCP-1 (1969), Rev.3 (1997) :
Hazard Analysis and Critical Control Point (HACCP)
System and Guidelines for its Application) w

ﬂ’)il]i:’zfll?ﬂ’m’)?]l"lﬂd’m?ﬁ?ﬂii&/é)G’)Z\T’)Viﬂ’li 111 w.q. 2558

48

6-7 FIN1AN 2558 NFINWY

Farnuasinalassannaninmaina ldifisaiy
qm§nwm:aw1&15 (Recommendation Codex Code of
Practices : General Principle for Food Hygiene) T
Lﬂuiﬁﬂmwﬁugmﬁa:ﬁaw‘hLﬁumi G'ﬁami‘ﬁ'gifwﬁm
azdnfiun1sdarszuy HACCP # @Tmﬁﬁ?ugmsl.u
13093500 GMP fdiduriown laiduszuy GMP sna
W3a7150n91 GMP  Codex  @MuL&WNIILAZEAL

TUADUVBITLUUAININEINTNG [3]

HACCP

GMP ana

4
/
4
L L

Eﬂﬁ 1 IFWNIUAEIAUTUAD UVBITLULA NN 2IMIING

GMP ngmany

Minimum Requirement

5a.

o a v o A
Whasan Iiw'mwa@a’mnnuﬁgﬂﬂmamun 89
] a v U s

Tnal (ASnudardw) lasuuiasgiuaindsznia
NITNTWETIINEY (RUUN 193) W.A. 2543 U7 UAz
v s Wdﬂl ! o a v
faInsunszauNaIgInliadedn suinifudn
Uandududunfaimsiguruuasiosfinvasing
' ' v A &R A A =2
senanddsnnald iTpdadanuaulafinzdnm
N1390YN1A337% GMP Codex %38 GMP &1na a1
UiudsamesnszauanasgunszuawmInaauszidu
dndrtanluniliudyanfanmaildlszduaina

Ussansidunvingadeluszaulanle

2. i’mqﬂs:m@f

2.1 Lﬁiaﬂiuﬁummw%amaa@’ﬂi:ﬂaumﬂu
Mgz UU GMP Codex

2.2 [Rawam HWA® §u@i”’1°gsr1iuuazﬁaaﬁu1ﬁﬂu

ALY ulumiw‘"@ums:uuqmmwmwﬁmji:uumﬂa

3. qﬂmﬁuaz‘i%‘msﬁnﬁumi
NI ﬂluﬂ%“dﬁLﬂuﬂﬂsﬁﬂmImamur‘memmw
(Qualitative Research) N3jaiiumstszidinanuniay

“nmEifﬂi:ﬂaumma:w”@umﬁmmmzuu GMP Codex



Iunszurwnmsnaalaidu sﬁﬁdgﬁﬁ'ﬂﬁtﬁanﬁﬂmﬁ
Iiamuwaxﬂm‘m‘sLLﬂigﬂJﬂmﬁwé'uﬁmlmJ (AN
Uandu) SInTanzien 1iesann Tssomihduanin
ﬁi:naumiﬁ"l,ﬁ%'ummgmmuﬂi:mﬂnizmw
§D TG (*UUM 193) W.a. 2543 ud?  lawns
A719800 (Audity LRaUsLiuNa BRI ITLSS
Fowlalunsariadsadn GMP q“nﬁ'ﬂwmzﬂdﬂﬂ 284
fBNINBABZNIIUNITONRITUAZEN Wazn1TUTziin
AUWIBY (Evaluation) ANTBANUANINTZIH GMP
Codex ﬁﬁwﬁfﬂmummgmwﬁmﬁmeﬁqmm%ﬂiw
(mwa.) lammua liiduanesgin ven. 34-2546 Loyl
eanduaniaelyil

31 n15as2980y (Audit) LReaUsHiAnKanN

waninmaiuaziianlalun1sasradsziin GMP

qwﬁ'ﬂumxﬁ"'ﬂﬂ
V‘i'mm,ﬁmamamj”aymﬁauﬁumuLmuﬂ‘mﬁu

mu@i”’mqmé’num:ﬁﬁlum‘mﬁmmaaﬁwﬁfﬂmu

AMENITUAITONIRITHAZEN ANYTZAIANTENTIS

§IT1IgY (UL 193) w.a. 2543 ATy 6

farnwua ait [4]

1. FOURAILAZONANITNAR

_10309il 10309805 wazgUnInilun1inda

. MIAILANNIZLIUMINGG

. MIgAIA

. m’sﬂn’ga’%’nmLLa:miﬁwmmazmﬂ

o o0 A O N

. qﬂa’mma:qﬂlﬁﬂwmx

laglananinasinisusaifinlasmslnazuuuly
n13a373 GMP qmﬁ'ﬂwm:ﬁ;ﬂﬂ Lﬁaﬁﬂ'smﬂvtymua:
anunsaunawazldidunuinislunissarinszuy
ALNTWNIAT3 U GMP  Codex S9fiwazidoa
naninasinIaaaulalumsliiazuunly 3 32a0 e
Qﬁamimnamuﬁwﬁmmmsmwé’mﬂmwf GMP
qmé’nwm:ﬁ;ﬂﬂ [2] uaztonansnaninasiuazdanly
lunsa9U521 % GMP 2a3fUnuAmMLNITNANT

2IMITUAZEN U RL—F7-2 [5] 9%

ﬂ’)il]i:’zfll?ﬂ’lﬂ’)ﬁl"lﬂd’m?ﬁ?ﬂii&/é)ﬂs’\f’)ﬂﬂ’li 111 w.q. 2558

49

6-7 FIN1AN 2558 NFINWY

9 1 szaumsaasulalunsliazuun

e AL

Uszidin

Waldaawsninmsininualuinys 2

po) §

WuUELIENIANIEN T BT R Y
(@UUR 193) W.7.2534 wazatuurly
R
walyd Wwldarundninmaifisinualudnyd 1
WHUYNEUIENIANIENTIIA TN T Y
@UUA 193) W.a.2534 uszadvurtly
Wiy wagiwutaunwsasdnawsyld
iesnniinnasnisdestumsdwdon
luemns  wiedeunwiesinlud
nansznudanulasanslasasiny
MINHAR
Usuilge lidwlaunaninueiiinualuigd
WKLY EUIENIANTENTIAI TN TUEY

(aUL7 193) W.7.2534 wazasvurtly

Ftnmrd i mazuunluudasriitaigns a9

azuwnila = dninazunulundazts x azunulsadunle

Jouasuainsunui laluudaziida = (azunufilasin x 100)

ACLLWIT MI%LL@]' RN L)

FINIU NI NITUTHLAUHANITATIIRAY 2689
. 4 e . PR
FATUUWIINN L6 LU AZIIT LR AU UWIINNITW L3
%ouNIN1T0882 60 F99THANTUNANITATIAN “HI1W
ANIRTAFaLANNRanLN LAz o lulun1TeIe

1J5218% GMP qmé'ﬂwm:‘vﬁvlﬂ

3.2 n15UszdwAINNTaN (Evaluation) @N
TaiInwaAN1AI31% GMP  Codex Ad1wnen
mmsg’muﬁmﬁmsﬁqmmﬂnﬁu (§Na.) N1KKA
1Iuanasgiw aan. 34 - 2546

WANN1TU1AI37% GMP  Codex tunannisf
lasumssansuluszauanaanlsusuduumanians
MWUATEUUNNIAIUAUNIZUIUNINEND M TUAZNNT
HAAUITIA U AR TUDINS lasn159avinssuy
longsbigaansasa Ndaiivuaniasgiwuazld
sruutanasiinedosdolunisusnisuazfinana
ﬂi:f?mﬁwa‘naamifﬁ'@ﬁﬁ:uﬂ@mg;{iﬂsuﬁuvlﬂ'ﬁ
DA% MILAZUFIVOIBIANT W30 Preliminary Step
LLawzumaumsﬂs:qn@T lagidru1asgnu

Namﬁmsﬁqmm%mw (FND.) WaN. 34-2546 [6] AN



Uuuazdszyndnuunaigiuguansmeaniwilszy
HAaAUH R T AU uazdarinuaguansmslu
a a s [ a v v ) “4 s tdq’
mInAaNRanmilszas laadivatasmen g asd [3]

1. MIBNLULLASRISNWILANRZAIN
- MIAUAUM IR

. ML IEINALIA

. q"uﬁ'ﬂwmzmuqﬂﬂa

. MITVWE

o A~ W N

. faQaLﬁmﬁ'uNﬁmﬁmsﬁua:mm%amwL°1°ﬁ‘|,i1
Iwnuguslng
7. m3dnausu
lagnaninmusin1sNITMINaNTUITIEUAINY
wiau GMP  Codex ANALNIUHNINITZIUFUAN BT
amuuﬂigﬂwﬁmﬁm%é’@fﬁﬂﬁwmﬁm [7] bas
iaﬁmu@qmé'ﬂHmﬂumwawﬁﬂﬁm%ﬂi:m 8]
PoanTNUTEas Tnsiwuanmsinslssidn aait
Critical (C) wanofia nufuiad liduldenw
Formuavasnulszu uarinarinlinsasmaiin
Vl,liﬂaa@ﬁ‘miamiu’ﬂnw%mﬁué‘umﬁmiaqmm‘w
Serious (Se) wanpfs ntfuad lidwldans
Forruaainsudszaus Suavinlwnaasmaitiu L
dasansdanivilne LLa:ﬁSUﬂwiam“aﬂﬁiﬁlsjﬁ‘ﬂagj
luse@u Critical
Major (M) wanefis n1suUfuad liduldenw

TN UATINTNY 2N Fav AN sy 819

ﬂ’)il]i:’zfll?ﬂ’lﬂ’)ﬁl"lﬂd’m?ﬁ?ﬂii&/é)ﬂs’\f’)ﬂﬂ’li 111 w.q. 2558

6-7 FIN1AN 2558 NFINWY

4. HAN1INARDY
ms@‘i%ﬁummﬁuﬁagaLﬁadﬁummmuﬂiuﬁu

NIIAHEY SnEmeNalun1InEaUoIdITNIw

ATKNIINNITONMANTUAZEN TITNAN13A529L 21T

GMP qmé’nwm:ﬁﬂﬂ wsaaluit

A1319 3 AansdssiinnTEUIBNIHAAUANANATN® aa

waninmal GMP guanmeiialy

. i esuun Jeua:
) 83 .
Azunn NS (%)
1 sowfiesuazenmswAe 19 13.00  68.42
2 inesdia wS0esnT uaz 8 500 6250
qﬂnitﬁﬁiﬁ’lummﬁ@
3 MIMUANNILIMMINGR 25 16.50  66.00
4 MIgIALA 15 9.00 60.00
5 miﬂﬂgﬁnm LATNIIHN 13 8.00 61.54
ANNFZDT0
6 UANINIURTFUANLUE 15 1150 76.67
CHENEER
RIPEY 95 63.00 66.32

INANT 3 WU NTUIRMINRALUIFUATNY
afluszauinmsiunaIzIn wia Aiuntsdszidu
(66.32%)

§UN13Y I AUANUNTBNAURANNIATIIU

GMP Codex Juamstsziiuadh

39 4 A1N13UITABAIINNTDNATNAANNIATFIN

GMP Codex
lidasansdanmsusing uasdaunniasasnanilaise  4e 183 C Se M N
asluseau Critical wae Serious 1 MPaNUULLAZRISWIBAY - 1 8
U
Minor (N) w18y nsdfuan ldiduldens gzoan
. . M om0 oA e e 2 mImuaumMItfiaem T A
maﬂqﬁu(ﬂ“ﬂaﬂﬂiwﬂizuﬂ LL@]VLNNNGYHEL%NGWJ‘]W‘W%% . ° ~
‘ e _ B} . 3 mathpsnsuszmsgnfve - 1 3 2
lddaaansdanmsuslng uwardaunniasainanslaida . .
4 gUANBMEIULAAR - -4 2
aglm:@m Critical Serious tazMajor 5 PISURES . . 2
<. & A v a o &
A1379 2 NN 3328w 6 {agammnuwammmua:ms
Fuutaunwsas arsanudlalniuguilne
c Se M N 7 msinausy ; . 1 .
Taiinn >0 2 15 - T 0 3 25 8

RULLRG): 5 Minor = 1 Major

wInTITwInTawnIasu NI NITUSHL W
Aua1319 2 a1 “lakaw’ nsUszinaNunTaw

NTBMUUANINIFIU GMP Codex

50

NAIT 4 WU NMTUSTLERANUNToNAY

o o o ' A
WANNIAI3 1% GMP  Codex SIWUTBUNWIBY 997N
nan13Usdn lurnwnmsinisdssdn 39d098ny



ﬂ?uﬂgolﬁﬁﬁdifuimﬂmwwﬁ'ﬂ]’a Serious (Se) =684
ﬁm‘sﬂ%’uﬂgaazi’mLia@hmﬁalﬁmmmmmgm
GMP Codex suldun wwaafi 1 niseenuuuw’
153991 UUAZ RIS IHILAURZAINVBINITTAININT
noluvesgniudsznaunis tianisdesnunis

Uuidauda (Cross—Contamination) T34U8IN1INES

gﬂﬁ 2 NTTUIMNIHAG IT9uU aFueING

WUIAN 2 mmugumM Il uanudunsy
mgu@auélumiﬂﬁu"aom%qLﬂumgumauﬁ'lﬂvry@iam'm
URaanuve481%15 laadadlszuun1saTafiaay
ﬁmimuquqmmweﬁLwim:mumﬁui'mqﬁu
maa@ﬁo@n‘[ﬁmms 96098n1390¥N T LLLENRNY
mgumamuﬁﬂu’iﬁmsﬂﬁuuﬁmu (Work  Instruction)
LALLONENTNNTATIAROUGAS 9 (Check-list) 1asnnT
Usudyalasaaine nIniuqgunIzuIunIINAauAE
amnwianavlu szuu GMP WilidssfinSnwgefiaz
Lﬂumiam}ﬂ’inmﬁﬁaamuquffﬁmminﬁ’w:uu
HACCP wniszendld ldatnsfiszdninw (9]

wuaaf 3 miﬁ’l;ﬁnmLLazmiqmﬁma%}a
amuﬂi:naumiagjluannwﬁﬁaaﬁnwsﬂ%’uﬂ;a
danusuiietiasnwnnsUwidon 15w sredrefiodas
Wwwwuieninilileda Ja-10a ECHGHVEPRIDE

qﬂmtﬁﬁﬂﬁ Hoaurs iudn

UM 3 gnadnsantnlssann

ﬂ’l?l]?;’zf&!?‘]f’m’)i?f’lﬂd’)u?ﬁ?ﬂ??&lél@)ﬁ’mﬂ’l? tazdil w.a. 2558

6-7 FyM1aN 2558 nyINWY

5. alnan1dTuuazdatawaue
mn’ﬂ”agaﬁyugwuua:msﬂiuﬁuwamw

waninmatuaziioulalunisasiadsziin GMP

q‘nﬁnwmzﬁﬂﬂm DIFINITUAUSNITUNITOIRITUAS

87 UAEATNTERINUANINTZIU GMP  Codex 1l
finnunaIuHaiuyigasnnIIa (aue.) le
Arnualiidunrasgin wan. 34-2546 wuin
lssnunAaormudszddanduduwdosdna (ainu
Ua8U) WHIANLLET RIVITORNIUNNTATIVHALAY
mMydszlin GMP qmé’nwmzﬁﬂﬂ weigd ladsinuny
sz fiuanunianaurana1aIgIn GMP Codex 39
froranaunslfUsulaoudslseanuuas Airnions

Inadngg lunsnszuaumania aegu

=

= Junou 1,23
= Yunou 4
&= Fumou 5
&= Junou 6
4= Yunou7

307 5 Aigmemsinanasiuie (fau - nas)

51



T msﬂ%’uﬂﬁ;ﬂsdmuua:mﬁﬂuLLﬁad
nszvaunIndasinanodudiseianineldifa
ANNFUTIUMINAUILAZIATNTZUY GMP  Codex
Ll,a:ﬁl,ﬂuﬂw:ymLLazqﬁmmlunnﬂ%’uﬂgwa:w"’wm
Wasanidusnudsznoumsvwaan Swiineulal
wnuazldiualssoudnsiwnitsluniswnands
sauﬁoﬁ@iﬂ"ﬁﬁhﬂ@iauingﬂumsﬁﬁauLLSﬁsJLLaz
ﬂ%’uﬂgaﬁ'ﬂsamwﬁalﬁrﬁwmmzuu GMP Codex 49

FOAARBINLIUITHVDIAITITTN 3826598 [10]

LaN&1581939
[1] [WIANLEN, Uadu §a1 OTOP 2aININIINIA
Welen, Taya9IN hitp://www.visitphayao.com/th/
otop/pickledfish (TuiiFufutays 6 ganan 2555)
[2] §UNNUABENTINNTOMITUALEN, §HBNNTATI
FOUANRABTMIIATNRANLN TS GMP FUAN WA
¥y, Ruwasadi 1, 2555
Aol AUsziaiznad, TTuUgmMAITNeEInIT
(Quality System) GMP/HACCP, 1ayaann
http://iodinethailand.fda.moph.go.th/food_54/data/
document/2554/GMP4-3_System_Definition.pdf
(i’uﬁﬁuﬁmﬁ’aga 6 QAR 2555)

(3]

[4]  U3znANIzNITNEBIIHFY (TR 193) w.a.
2543, 55mInae tasasdanasltluminae uaz
MIAVINBIAIMIT,  TITAIBPLUAEY Ay
Uszmerialy, a8y 118 aauftaw 69., a93ui 24
UNINAY W.A. 2544

[5] §WNITUAULATINANTOIRITHAZEN, KANLAIAH
waziionly lumsasradsadn GvP, Toyaan
http://iodinethailand.fda.moph.go.th/food_54/data/
document/2554/GMP2.pdf  (FufFuAuTays 25
NUWUT 2556)

[6] FUNIUNIATTIURRAATUH QAT AN TN,

ToUuduuziiseninsdszine : wannsnaly

Lﬁmﬁ'mgmﬁ'ﬂwmzmms NON. 34-2546, I1TNIIN

RLUNE a,ﬂ'uﬂs:mﬂwdavl,ﬂ, L8y 121 Aaud 314.,

AITUA 15 LW 8% W6 2547

ﬂ’)il]i:’zfll?ﬂ’lﬂ’)ﬁl"lﬂd’m?ﬁ?ﬂii&/é)ﬂs’\f’)ﬂﬂ’li 111 w.q. 2558

52

6-7 FIN1AN 2558 NFINWY

[71 ﬂadw“wmqmm%nﬁm%”@]fﬁm LWININIITHR®
DNIARENNUHITNNING (B.L50.R) 2Ly
suysal, Tayaann  http://www.fisheries.go.th/
industry/files/academic/00 1.pdf (SuAFUAWT: GRS
25 NUNTWUT 2556)

8] ﬂaa@maaau%’maammgmqmmwé’mfﬁwLLaz
HAAA AR TN, Torwuaguansuzluniinia
HEAA MU TZN, TUTUFRATUNITINEATUAS
Uszinellng, AuwasIn 2, 2555

[9] ARRANG 1FUAIIALAZATE, MIIATIZHEUATIE
LLazﬁ;@ﬁﬂqmﬁﬁadmuqulum:mummam
TNFIVIINGI,  NIINTITININIEIDULNED
wazuaswite, 99 21 atfufi 1 v.A-10.8. 2554

[10] @A2370h A3826N3, ﬂﬁiﬂs:qﬂmﬂﬁizuuwwmsgwu
WA 35NNl INES (GMP) Ba9niIY
HAALAIFuuEa Suuis 39nTaIWTIYT,

W ININRENTAYNTIYT, 2550



MIYsEguITIMINLNUIAINTINGAFINNIT /32971 w.;1. 2558
6-7 FIN1AN 2558 NFINWY

o | o & & a2 [ P
NITINEW Lﬂ‘ia\ﬁ]aﬂﬂ%f"!%ﬂﬂﬂq?ﬂa%%qﬂﬂqiﬂuzﬂﬁ%\ﬁq%ﬂ')ﬂlﬂiaﬂ CNC

The development of carbon dust protector for products molding in CNC

o 1+
ala mum
1 A A A A o
MAATIMINTINGATIMNT AMZIMmNTINAMEaT A Inmapinaluladumues

AHIIAN NPWINANNAIUAT 10530 E-mail: tduangja@mut.ac.th

Duangjai Tarkew'
1Department of Industrial Engineering, Faculty of Engineering, Mahanakorn University of Technology

Nongjok, Bangkok, 10530, E-mail: tduangja@mut.ac.th '

UNAnLa

A Aao & A a & a & A ¥ [ N | 6
mmaﬂummqﬂi:mﬂLwaam’smmm@mmaam:mumm@mLmaaﬂaanm!ummiuauluns:mumi
x oz p N Y N . LA & 4
PuILTWIH Luaamﬂﬂtymwm@mulumzmumsmmLﬂsaaﬂaaﬂuQummiuau WNUINNNTAANILATD
¥ o | I = v ¥ v & = wa & & o a o
Uasnupuusaniuem umwmmmwa%nn:naﬂumimugﬂmumumu HIvdahuwifanauilym

o 4 1 o ! ' ° A & 4 A @

Iﬂﬂmiwmmm%aﬂamuc!umm{uaummﬂluﬂwsmmmaaﬂi:mumm@m watssulwnszuaunis
a & & A A A ° & e o ° o A °
AaaaiiduuaziNudziniawnsnuseInszuInmMIIUILIRNL nasanvimItindismsvinnu
AUNIZUIRNIANFINITOAALIAT INLANLRRE 6,279.2 FuH 1T 645.6 TuNaaln 89.78 %

o @ & Y d k1 o !
A1h%an a@]L’m’],ﬂiz‘LI’Juﬂ’]‘i"ﬂugﬂ“ﬁud’]u,m%a\‘lﬂadﬂut:!uwx‘lﬂ’]‘ir‘l_lau

Abstract

This research aims to reduce the installation time of carbon dust protector in forming process. Due to the
problems occurring during the installation of carbon dust protector in forming process, the processes take
too long time, resulting in a delay of works. Therefore, we, the researchers, come up with the solution by
enhancing the carbon dust protector to improve the installation processes to increase rate of installation
and effectiveness of forming process. After the enhancement, we can reduce the installation time from
6,279.2 seconds to 645.6 seconds which is accounted for 89.78%

Keywords: Reduced time, Forming process, Carbon dust protector
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Abstract

The objective of this research is to propose a methodology for designing and developing automotive
parts integrating design for Six Sigma with ISO/TS 16949. The shock absorber was selected as the case
study product. The research started with studying the current product design processes of the case study
company. In step 2, the methodology for designing and developing automotive part was developed
following the DMADV process of the design for Six Sigma and PDCA cycle to improve the management
of product quality. The methodology also recommended appropriate statistical tools to analyze all the
steps of the processes and provided verification check points that consistent with the ISO/TS 16949
standard. In step 3, the application of the methodology to the shock absorber was performed. Result of
this study showed that the methodology for designing and developing automotive part developed in this

research increased the design efficiency. It also provided the continuous improvement in the design
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process consistency with ISO/TS 16949 standard. As the result, it encouraged the rigorous design and

development processes for the automotive part industry.

Keyword: Product design and development, Design for Six Sigma, ISO/TS 16949 standard, Shock

absorber
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Abstract

Nowadays, the pressure of competition from multi-national companies had increased and more complex
customer needs in a business calls Electronic Manufacturing Service provider (EMS). The demands have
forced through the entire industries and organizations to improve productivity and reducing costs for

gaining a strategic competitive advantage. Thus, this study aimed to improve the quality level by
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decrease the defective rate, reduce the cost of poor quality and increase bottom line profits from
assembly process of the RF Power Supply through Six Sigma methodology that it's very effective tool to
enhance quality performance of any process. The methodology called for define the problem, collecting
data, analyzing of data and then systematically eliminating causes of defects by using appropriate
problem solving techniques. In the case study existing process could not able to provide good first pass
yield of assembled RF Power Supply during Oscillation test process. The yield was drop dramatically
from 97% down to 69% and resulted 447,000 baht lost per month from the cost of poor quality. The
study found that there are 3 factors related to the process including Relative Impedance, The positioning
of transformers installed and impedance mismatches. The systematic analysis of data along with the
process parameter able to focus on the correct identification of problem and then gradually arrives at the

optimum solution of the problem which resulted into considerable improvement of first pass yield of RF
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Power Supply after Oscillation testing and costs reduction have achieved.

Keywords: Oscillation Test, Relative Impedance, Voltage Standing Wave Ratio, Six Sigma
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Productivity Improvement in Changing Procedures of Tapioca Milling Blades

by Using Continuous Improvement Method
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Abstract

This research is an application of continuous improvement method in productivity improvement
in a starch mill. In the case study factory, there was repetition in the changing milling blades procedures
by a production operator and inspection by a maintenance worker. This caused excess working times. It
was also found that operators sometime did not follow an instruction method caused damaging in the
milling blades and consequently machine broken down. Therefore, flow process chart method was
introduced in order to recover wastes occurred in the process. The working procedure was improved
using Kaizen technique to identify and reduce wastes. The standard working instruction was developed.
As a result, the procedure in changing blades was reduced by 23.68 percent. Time in changing milling
blades was reduced by 32.50 percent. The expenditure in maintenance of mills was also reduced from
164,166 to 23,452 Baht per season (85.72% reduction).

Keywords: Continuous improvement, Waste, Tapioca starch
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Abstract

The purpose of this research was to reduce defect in packaging for electronic parts product of case
study electronic part manufacturing. The study started with consideration production process of flow
process chart, analyzing the problems the major causes by using cause and Effect Diagram. Found that
the main cause of waste was drilling the hole electronic products. Brainstorming was used to indicate the
remedial action, which are: topic in check (Check List) determines the time to check. And provision of
equipment (JIG) to determine the quality of electronic part products. After problem solving and problem
protection procedures to implement in production process, the defects from packaging for electronic
parts production process can be reduced cost the wastes by average from 60,200 bath/month to 17,200
bath/month, or equal to cost reduction of 43,000 bath/month. And reduced the actual time less time from
84.76 seconds to 72.81, or reduction of 11.95 seconds.

Keywords: Waste, Electronic Parts, Jig
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Abstract

This paper was to study the quality improvement for solving a problem in a harddisk parts manufacturing
plant of a company. The purpose of this research was to reduce defects in the process of spraying
adhesive interface between Magnet and Plate using five phases improvement methods including define,
measurement, analysis, improvement and control phases. The study found that the injection of glue to
the plate is expected to move out of the line and the position of the adhesive. Therefore, we proposed a
method to improve the quality by creating a standard of the pattern line and position of the spray
adhesive to be more precise. Moreover, we proposed the system to monitor the accuracy of the sessions
regularly. Having improved, the defect of VMI was reduced from 18.44% to 4.60% and the defects of
OQA was reduced from 23.13% to 8.18%.

Keywords: injection of glue; Defect; Quality Improvement
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Abstract

This research project was to study the process of Small Loudspeaker Assembly of a company
emphasizing on business problems. The problem of critical to quality was selected to be solved by using
four steps: defining phase, analyzing phase, improving phase, and controlling phase. After the
manufacturing process was studied, we found that the defect of Small Loudspeaker Assembly was equal
to 8.99 percent. The main objective of this research was to reduce the defect at least 5.5 percent. Quality
tools such as pareto diagram, fishbone diagram, and Failure Mode Effects Analysis were used as tools to
conduct this research. After the step of improving, the result of the defect met the aim, 5.5 percent. The
guide of performance was introduced for the step of controlling.

Keywords: Defect, Small Loudspeaker Assembly, Head phone
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The application of Quality Control Circle to improve production efficiency
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Abstract

The purpose of this research Increase productivity by applying Quality Control Circle of case studies to
learn of the case study. The process works at each stage of the production process CCL (Crepe cup
lump) to reduce stoppages and maximize productivity for the better. The design helps to prevent rubber
roller cover CP-01 card which occur in this process. The study found that can reduce stoppages from
160 minutes to 0 minutes, and Yields from 8.15 tons / hour was 9.15 tons / hour, up to 1 ton / hour,
equivalent to 12.27 percent after the application of Quality Control Circle
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Abstract

This research proposes a quality improvement for Endo Tracheal Tube Production
process a case study of Medical Device Company. The defect is sealing excess area that
current defective rate about 8,807 DPPM. The design of experiment is employed to
make a significant improvement of this process. The goal of this improvement is to
reduce the sealing excess area 50% .The root cause analysis is performed by utilizing
the cause and effect diagram and Failure Mode and Effect Analysis (FMEA). There are 3
key processes input variables or factors that potentially affect to sealing excess area
are; Die depth, Temperature, Pressure. Then, 5 replicate of 2k factorial designs is
conducted to determine the significant factors that generate the defect. A regression
model is used to find the optimal process parameters which yield us the lowest defective

rate of defect.
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The confirmation experiment is done and guarantees that new process setting can

significantly reduce defect to 2,446 DPPM

Keywords: Factorial Design, Medical device, Process improvement
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Respoase Fappa SE Kappa Z Fiva>0)
Gaecd 0.253315 0.0471405 12.1018 0.0000
N 0.253315 0.04714¢05 12.1018 0.000dd

nﬂ‘wﬁ' 7 HANTIALATIZH Attribute Agreement
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WINAL 86.67 % WRAIIT DANHNIH 3 A% ATIIROU
% 100 Tl 86 %uﬁmwaauvlﬁgnﬁadmﬁauﬁ'u
Waz NTUTLNIBANA2NNLT N 95 % F1WTU
Uz RNTRNaAIH Iﬂsaasﬁuaéﬂ:aglwﬁw 69.28 % -

96.24 %
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3 95.0% O
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a5 a5

a0 a0

Percent
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DN Lﬁiaﬂ’j’]ﬂvﬂﬁﬁ X1 @NUANVBIUNULY X2
gm%nﬂﬁﬁIﬁﬂﬁau war X3 ussawinfau &
nanIznudanizuInmMsadadusdnywield lag
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Factorial Fit: Result versus Die dep, Heat temp, Blowing pressure

Estimated Effects and Coefficients

5 = 15.4220
R=5q = 86.33%

PRESS = 11£91.9
R=5g(pred) = 78.64%

for Result (coded units)

R=5g(adj) = £3.34%

Rnalysis of Variance for Result (coded vnits)

Term Effect Coef 5E Coef
Constant 51.93 2.438
Die dep 5l.64  25.82 Z.438 10.5
Heat temp 32.17 16.08 2.438
Blowing pressure 2.05 1.03 2.438
Die dep*Heat temp =20.07 =10.03 2.438
Die dep*Blowing pressure g.26 4.13 Z.438
Heat texp*Blowing pressure 14.38 7.18 2.438
ie dep*Heat temp*Blowing pressure 20.39 10.29 2.438

Source OF Seq 55 Adj 55 AdjMs F
Main Effects 3 3704%.8 37049.8 12349.9 51.393
Die dap 1 26661.7 26661.7 26661.7 112.10
Heat temp 1 10345.% 10345.% 10345.9 43.50
Blowing pressure 1 42.2 42.2 42.2 0.18
Z2-Way Interactions 3 6775.6 6775.6 2258.5 9.50
ie dep*Heat temp 1 4026.0 4026.0 4026.0 16.33
Die dep*Blowing pressure 1 683.1 683.1 683.1 2.87
Heat temp*Blowing pressure 1 2066.4 2066.4 E.69
3-Way Interacticns 1 4237.4  4237.4 17.82
Die dep*Heat temp*Blowing pressure 1 2237.4  2237.4 7.82
Residua or 32 T610.8 237.8
Pure Er 32 T610.8 237.8
Total 33
Source P
Main Effects ooo
Die dep 0.000
Heat temp ).000
Blowing pressure 0.676
Z2-Way Interactions ).000

1 1
FTBERRLBIANAL) AL | w3
Wl (oAnie) A 1
wriakhmua IS 4 2

A ¥ o daa a ' o A
WWARIUAFUNAANTWAADNANIIADUIWAIAING N

FzaUREIATY 0.05 (O 0.05) lagltldsunsu
Minitab ~ Wu3ndaaunddniwadanisinavadlie

MWA 9 HamMIAaziaNuLlIUII% (ANOVA) 284
aiwmwuaaLf?mﬁLﬁm]’mm:mumﬁaqom‘igﬁmﬁ
PNNANINARDITIGU  IAITUIRAIZN
wanzanlaold Tdsunsudnagy tfen Watu
Response optimization wazdnualiitnanodu

ﬂimmaﬂ%aég']adwﬁﬁsﬁﬂﬁ'mu (P value < 0.05) 1i%
Usznaudas 2 dessdia anufnvesusifud  uas
gaunnil sanussananfilglunsd lifsnsnase
mufinvasifisiiszeuioidm 0,05 wananiam
MINATERAN VLY TUTIUT NN TOURAILT BN UATN
289 AnSwarndasueng g iduadansifiavesdy
Ao ugeIBnEWanan(Main effect) 3N WA 10 uaz
AN TN UTVBIBNTWATINTBITEWIN9las

(Interaction plot)

o { A ' 2 '

AININTN 11 T991nA1 R Adjusted 61 83.34% uaas

IfienuududrvasmaiaumsldlgiNevinuenie
[ 2 2 a

AMAAzHA LA [7] las R* waz R (Adjust) aune

Wuannslaast
2
R = [SS modeI/ SS total ] (2)

2 .
R adJ= 1- [[SS model n ] / [SS total n ]] (3)

& % A
ﬂ%ﬂ LL@@NNQVL@]@]']NJ‘I'IW‘Y] 12

MW 10 NaMTIATERAWNIINENTNARAN (Main

effect)
Interaction Plot for Result
Data Means
- =] 4 3
- . - ® O
" o
- —— 1
Die dep P ~ ®|-=
/. ——
« o
s L] Haat
. e
. 2]
Haat tomg "-—-_,__. 8| ===
]
Blowing pretiire
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Abstract

The objective of research is to perform parameter design for rotor production process in order to achieve
the desirable rotor height. The rotor height is affected by four factors namely a riveting pressure, the
height of riveting head, a distance inserter and a stamping pressure. The first step is to perform a
screening design using 2 factorial design. The result suggests that only the riveting pressure, the
distance inserter and the stamping pressure affect the process with the significance level of 0.05. Next
step is to perform a parameter design using central composite designs (CCD) and response surface
method. The optimal parameters obtained for these factors are 3.7 MPa, 4.80 mm and 3.2 MPa,
respectively. In order to confirm the result, a trial experiment is performed with obtained optimal
parameters. The average rotor height is 74 mm with the confidence level of 95% which is well in the
desirable target range.

Keywords: Design of Experiment, Parameter Design, Rotor Production Process
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i 73.58 73.50 73.63 73.60
7358 | 7347 | 7365 | 73.61

Residual Plots for Response

Normal Probability Plot Versus Fits
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Source DF  Seq 55  Adj S8 B4 Ms F 3

Main Effects 4 0.2426528 0.242656 0.0606646 §5.35 0.000
A 1 0.079219 0.079218 0.0792128 85.33 0.000
B 1 0.000052 0.000052 0.0000521 0.06 0.814
c 1 0.084169 0.024160 0.0841638 90.67 0.000
D 1 0.079219 0.079218 0.0792188 85.33 0.000

2-Way Interactions & 0.017028 0.017029 0.0028382 3.06 0.017
L*B 1 0.000352 0.000352 0.0003521 0.38 0.542
BxC 1 0.002269 0.002260 0.0022688 2.44 0.128
n*D 1 0.003169 0.003169 0.0031638 3.41 0.074
B+C 1 0.001302 0.001302 0.0013021 1.40 0.245
B#D 1 0.000019 0.000018 0.0000187 0.02 0.888
C*D 1 0.009919 0.009918 0.0099128 10.68 0.003

3-Way Interactions 4 0.017758 0.017758 0.0044336 4.78 0.004
L¥BC 1 0.001102 0.001102 0.0011021 1.19 0.284
L¥B+D 1 0.000102 0.000102 0.0001021 0.11 0.742
B*C*D 1 0.016502 0.016502 0.0165021 17.78 0.000
B#C+D 1 0.000052 0.000052 0.0000521 0.06 0.814

Residual Error 33 0.030635 0.030635 0.0009283
Lack of Fit 1 0.000102 0.000102 0.0001021 0.11 0.746
Pure Error 32 0.030533 0.030533 0.0009542

Total 47 0.308081

A a 4 a
Jun 2 NAaMFIATIERANNLYTUTINYR 2  unanaiSua

3. NS R LADTHANNTENVBINIZUINAS
makan13a8nNLULNIINARaILUUE B Tz aN
Na1d (Central Composite Designs: CCD) [7] Qﬂ‘ll’]m
ﬂs:qﬂ@ﬂm’iumzmumﬁmﬁ:ﬁaihm:l,ﬁymﬁa
Rasondasona 3 ﬁﬁwammwiammgwaﬂima'g
faussanluniisiin szoznisnaveslsiaed uas
usaenaiaainlsaosnasandue lagaonuuulsd
ﬁ‘i’lu’auﬁ;@]ﬂladLLWﬂwaS&la (Factorial Points) 8 3@
a‘i'lmuﬁ;@‘ﬁ'l,mu (Axial Points) 6 30LAzITUNINA
AUENA1I (Center Points) 6 30 TIWIIWIUIAVBINT
08N 20 90 Id5zpsvnefiunmw a = 2% Sk
Winnuswandasede 3 vase 59ld a = 2% = 1.682
SefmuanIeanLULLAazl9s8d 5 sxeuda -1.682,
-1, 0, 1 Uaz1.682 AILEAITUAZLALANIIHINABATEAL

199809013797 3

AN 3 T2aULRTLEMILNINARBILLUFIUY TERNNAN

Uassfvans szAUVaILesY
AL
Na|ad -a -1 0 1 a

uaeulunis
" 3.66 | 3.80 | 4.00 | 4.20 | 4.34 MPa
Adn (A)
JeHEMING

. 430 | 440 | 455 | 4.70 | 4.80 mm.
2a3l51905 (C)
IR IEN
Tsinasnasandl | 3.16 | 3.50 | 4.00 | 4.50 | 4.84 | MPa
W@ (D)




NIRAINDURUBIN bHAINAIINARDINIANALFA
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Y = —0.10084 + 0.0551C — 0.0434D — 0.0152A42
+0.0060C% — 0.0294D? — 0.022AC

+0.02634D +0.0212CD + 73.7139 (1)

WONINNBUTINUIIFUNITAADe U7 LT %
Ll,uuiimaaf':ﬁﬂﬁﬂizmmvlﬁmm:auﬁ'u‘ﬁayla \Haa
fwdn R Ang9 (93.69%) UazEAAANDINUA R’
Adjust 8z Pred-R°  7iflen 88.01% uas 69.47%
ausay Iuumefidn Press  G9UEAIILULIRDY
mmzauﬁ'uwﬁaammuﬁm@%w (0.076%) Haze
Lack-of-fit F¥NAL 0.439 FaunninszauibdAmy
0.05

A1TNN 4 HANINARBINITEBNLULNINARIEIBUTERUNAS

ﬂ’)il]i:’zf&l??f’n’l’)?“]l"lﬂd’l%?ﬁ?ﬂ?i&/é]G’)Z\T’Wm’li 111 w.q. 2558

o a3 C 1230 D
123y A . 4 a1y
ms . UEMT | UTIAnLATEY
ussanlu . . .| mev@9
Nnaaad s nawas | dlswaseas | ¥
p MmN . ~ Tsina$
7 Tsiaad e
(MPa) (mm.)
(mm.) (MPa)
1 3.80 4.40 3.50 73.77
2 3.80 4.40 4.50 73.58
3 3.80 4.70 3.50 73.86
4 3.80 4.70 4.50 73.80
5 4.20 4.40 3.50 73.57
6 4.20 4.40 4.50 73.53
7 4.20 4.70 3.50 73.64
8 4.20 4.70 4.50 73.62
9 4.00 4.55 4.00 73.69
10 4.00 4.55 4.00 73.74
1 4.00 4.55 4.00 73.71
12 4.00 4.55 4.00 73.67
13 4.00 4.55 4.00 73.76
14 4.00 4.55 4.00 73.70
15 4.34 4.55 4.00 73.47
16 3.66 4.55 4.00 73.89
17 4.00 4.30 4.00 73.65
18 4.00 4.80 4.00 73.83
19 4.00 4.55 4.84 73.55
20 4.00 4.55 3.16 73.73
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Response Surface Regression: Response versus A, C, D
The analysis was done using coded units.

Estimated Regression Coefficients for Response

Term Coef SE Coef I E
Constant 73.713% 0.01622 4545.6%4 0.000
B -0.1008 0.01076 -9.367 0.000
c 0.0551 0.0107& 5.123 0.000
D -0.0434 0.01076 -4.034 0.002
B*RL -0.0152 0.01047 -1.454 0.177
C*C 0.0060 0.01047 0.572 0.580
D*D -0.02%4 0.01047 -2.804 0.01%
R*C -0.0212 0.01406 -1.512 0.1&2
A*D 0.0263 0.01408& 1.867 0.081
C*D 0.0212 0.01406& 1.512 0.162
5 = 0.0397604 PRESS = 0.0764893

R-3g = 93.69% R-Sg(pred) = £9.47% R-Sgladj) = £8.01%

RAnalysis of Variance for Response

Source DF Seg S5 kdj 53 F B
Regression 9 0.234766 0.234766 O. 16.50 0.000
Linear 3 0.205923 0.205%23 0. 43.42 0.000
A 1 0.138710 0.138710 0. 87.74 0.000
c 1 0.041488 0.041488 0. 26.24 0.000
D 1 0.025725 0.025725 0. 16.27 0.002
Square 3 0.016106 0.016106 O. 3.40 0.082
L*L 1 0.002523 0.003340 O. 2.11 0.177
CeC 10 0.000517 0. 0.33 0.580
D*D 1 0.012428 . 7.86 0.019
Interaction 3 0.012737 0O 2.69 0.103
A*C 1 0.003612 0.003612 2.29 0.162
A*D 1 0.005513 0.005513 3.4% 0.091
C*D 1 0.003612 0.003612 2.29 0.162
Residual Error 10 0.01580% 0.001581
Lack-of-Fit 5 0.008476 0.001695 1.16 0.439
Pure Error 5 0.007333 0.001487
Total 19

Eﬂﬁ 3 NAMTILATIERNNTENULLLNNTNARBIFIRLTZRUNAN

FIMNHANITNARDIATNUNBNITOONULUUNT
NARDILUUFIBYTZANNAI LaTNFIINITIATIER
NUWAINBUFRDI WUIIAINIIITLA30IUITUNFING
1961 Y et munsyinny 74 + 0.5 Ja81NaT &

1 U :;’ Qs A & a 1 Q/ A

eIt wi9anlunISIndeayinny 3.6852 MPa %38
3.7 MPa, 338:N13Na28913:a83 AANNY 4.8023
TRALUAT B30 4.80 TABLNATHAZLIIAWLATDIHNLT

6 6 a a ] s A

LO0INBINNLUGNAILYINNY 3.1591 MPa %38 3.2
MPa nanAIaITNNINalavaIAI Ao UERA Y
(Composite Desirability: D) ALY 1.000 WEAII
ANABUAWITBINIINARAI lasUAINNINalaatg

quysas (31N 4)
U U



D
4.8409
[3.1591]
3.1591

b
N 000
Voo 0
NN
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1.0000 |
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Desirability
1.0000

Response
Targ: 74.0
y = 74.0000
d = 1.0000
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4. msﬂﬂaamﬁaﬁ%ﬁumwgnﬁaa

RRINNNNUAWITIR LA DI NRANZRY J90nNg

m

idwinidaasasnanuillunimasasnaalaaas

Lﬁaﬁuﬂ'umwg}ﬂﬁawaawami'ﬂ@aaa lasvinns
HAaTsIA0 W 100 Tu uazdiwmTUsUAN95E
¥ 3 Uase aoil ussenlumyminden 3.7 MPa 322
n1INavadlsinas 461 4.80 HaBLUAT LATLIIAK
in3asinlsnadnofafituaden 3.2 MPa Tagfianson
ﬂ%]ﬁ’m”andn'j'léaNa@ia@hmwgwaﬂima*f U130
‘mﬂaauawuag'lwuauéaﬂmlumwﬁmﬁi:ﬁu
wudani 0.05 lail

Ho: @hLaﬁ'ﬂmmmagwaﬂ‘sma‘i*rhﬁ'u 74 yy.

H,: duadudnanugeasiaaaslivinny 74 .

One-Sample T: C1

Test of mu = 74 w3 not = 74

Variable H Mean StDev SE Mean
Cl 100 73.989%4 0.06813 0.0081
Variable 95% CI T E
Cl {73.9773, T74.001&) -1.72 0.0B8

3U7 5 iamInasausunAIuALaisaugIvadlaaal

A ' ) A A
mﬂgﬂw 5 WU31 P-value Lvinnu 0.088 @3N AN
WINNIIzAURBEIATY 0.05 wude lawsadfias
amﬁgmﬁﬁh medwhLaﬁwaammmgwaﬂi
&a . @ A A A v o o @
LABINLANITRNLYINALY 73.99 HadlNaITNIzALnLEIATY
0.05

5. zﬁg]

ANTANBINIIINLADSINIANIZRNFIRITU
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nszuannINRalsiaasiasltiianlulun1iniade
439awlun133INN 3.7 MPa  3:2ANINAN 4.80
TaRNATLAZLTIANIATRIIN LTI AaTARTANTIUaT 3.2
A Vo ¢ A
MPa \ludfnanzandadianugizaslanes 49910
nan1InaaadblwnIUsuEanlulasvinnsnaadiwin
100 T linwudanvesfouazdiaiovainnugIved

Iimas’ag’ﬁ 73.99 JARLNUAT
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Factors Affecting for White Masterbatchs Packaging
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Abstract

Loss in 2011-2013 of a masterbatchs manufacturer increases from 0.90% to 0.95% and 1.20%
respectively. The study for product giveaway reduction is performed using design of experiments
concept. Two factors are used for 40 g of giveaway weight controlling in 25 kg of bag. Full Factorial
Design is performed, consisting of three main controlled factors following packing process condition, air
pressure for pneumatic cylinder operating for damper positioning at 4.5, 5.0 and 5.5 bars, a slow filling
setting weight at 4, 6 and 8 kg which is filled at 21, 19 and 17 kg by fast filling respectively, giveaway
setting weight at 0.02 and 0.03 kg. The experimental result is shown that 2 main factors, slow filling
setting weight and giveaway setting weight, are affected to giveaway weight. 7 kg of slow filling setting
weight and 0.030 kg of giveaway setting weight are selected for validating with 5 bars of air pressure.
The giveaway weight is decreases to 34.13 g which can save loss around 680,888 THB per year with
1.89 month of payback period from an investment for machine improvement.

Keywords: Masterbatchs, Giveaway Weight, Slow Filling Setting Weight

115



1. UNI

nndoyamindalud w.e. 2554 - 2556 wuin
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Mixing & Extrusion

Pelletizing Drying Packing
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2.1 MINANAANIATS (Material Balance)
I@]mJna'j"mqﬁfuﬁl’ﬁluni:muﬂﬁmﬁmﬁlﬁ%ﬁu
Fuwdusulunsndalosis  doeldduniosmef
Yanua wiavaduandundasein lildune s
Tomafiiagaugamesznitanszuaunsndain 1y
Aaduas  udlunszuaunindavaslsenunsdl
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NITUIUNIINRAGE I@ mﬁqmm‘sﬁﬂmmﬁdﬁ
Loss = RM — FG — Scrap — RWI (1)
()

lasfi Loss Aatwminuasgymisluizninimnia

% Loss = Loss x 100 / RM

RM ﬁaﬁ’mﬁfﬂ"uaﬁ@lqﬁumvﬁﬁ FG @aiminues
WAAATMITHNUANATI W Scrap Aethwiinuasuaudy
RWI  fasiwinueindadmeidlaildunasgiuud
aanTnsnauItnszuawnIRalndla (rework

inventory) GauaaslugL 2

FG

RWI
RM

Process

B | Focss | EEE)
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Loss

A a . v &
El]“/] 2 LL@@N@TW!@] (input) LLR:LQ’]W‘V‘!W] (output) V83
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n1vaanluuN1INaaad (Design and Analysis of
Experiment, DOE) Lﬂumﬂﬁﬂmmﬁﬁ“ﬁgmgd l8lunns
Ysuanazvasnszuawnsbiiduwldanugniwiis
@84N7 [2]
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k(e k=1, 2, ... c) g wsuiswataad | (Ja 1 =1,
2, ..., n) Taysnmnasaadouluzvasuuuiines
ROALBILEW (Linear Statistical Model) fa
Vi = B+ T+ B+ v+ (B + (V)i +

i=12..,a
i=12..,b

BY)ik + (BYijk + Ejia k=12, .. c (3)
1=1,2,...,n

lagf p AanaladunInue (Overall Mean)
A a a o A, o
1; Aamafiinannszaun i vasdass A

B; AanafiNaaNIzau j vestads B
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(Random Error)
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