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Defect Reduction in the Welding Process
of Motorcycle STAY R-L Parts

Thanida Sunarak

Mahanakorn Institute of Innovation, Faculty of Engineering, Mahanakorn University of Technology

ABSTRACT

The case study company runs the business of automotive and motorcycle
parts manufacturing. In the past, the company faced the main problem of a lot of
defects of the STAY R-L part welding process. This research aims to reduce these
defects by applying Pareto Chart, Cause-and-Effect Diagram to identify and classify
defect types, and also analyze the cause of defects. It was revealed that the number
of defects from welds without full penetration was the most. The main cause is that
the previous welding fixture wasn’t locked firmly and angular fixture hid welding
alisnment. Therefore, the improvement was performed by designing and developing
new fixture in order to reduce the defects in the welding process. The results show
that the defects from welds without full penetration decreased from 2.04 percent to
0.34 percent or decreased by 1.70 percent, representing 83.33 percent decrease of the

defects.

Keywords : Defect reduction, Fixture, Welding process, Motorcycle STAY R- L parts
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Production of Varnish with Coconut QOil-Based for Environment

Krairop Charoensopal, Wat Ploysr2

"% Lecturer of Department of Printing Industrial, Suan Sunandha Rajabhat University

ABSTRACT

This research aimed (1) to produce varnish, offset base oil, (2) to test the
properties of the vamish, offset base oil, (3) to analyze the print quality of varnish,
offset base. Coconut oil operations conducted three steps, which are (i) the
manufacture and formulation of ink offset printing base oil, (i) testing of inks, and (iii)
quality prints from the ink off set base oil. The process of mixing varnish by using
coconut oil was one of ingredients to produce varnish with Coconut Qil-Based which
were the subject of testing issues such as tack, viscosity, ink flow and ink spread in
order to compare with commercial offset printing inks.

The research results can be obtained with the appropriate formulation of using
a coating containing coconut oil base solvent. For the production, the best blend was
50% coconut oil, 35% phenolic resin and 15% solvent oil. Tack values were found to
be less than commercial coatings. And tested the properties of the coating with
coconut oil base solvent. Viscosity, Ink Flow, Ink Spread of Coatings with Coconut Oil
Base Solvents were found to be less than those of commercial coatings.

Coconut Oil Quality Test Results On 2-sided 230-page art paper, the average
gloss is 82.30 gloss unit (GU). On 230-page art paper, the average gloss was 97.20 gloss
unit (GU) and the print quality of coconut oil On 260 sheets of art paper, 260 grams of
gloss is 82.50 gloss unit (GU). On 260-page art-card 260 gsm, the average gloss is 97.60
gloss unit (GU).

The satisfaction of operators in the use of coconut oil The overall quality of
printed matter was 4.48. Satisfaction was at a high level. Consumers' satisfaction in
using Coconut QOil Coating Agent Post-print quality satisfaction Overall, the mean was
4.31. Satisfaction was high.

Keywords : Production of Varnish, Varnish, Coconut Oil
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Motion and Time Study: A Case Study on A Short-Time
Hydrostatic Failure Pressure Testing Process of Rigid PVC
Plain-End Pipes
Woraphon Cheewaworanontreel, Piya Rontlaongz, Nattapon Boonrak’

1’Z'SDepar‘tment of Industrial Technology, Faculty of Science and Technology

Bansomdejchaopraya Rajabhat University

ABSTRACT

This research work is relevant to the application of motion and time study
techniques with two key objectives of the study. The first is to determine standard
time of the short-time hydrostatic failure pressure testing process of rigid PVC plain-end
pipes which is a bottleneck on the production line in a case study factory. The second
is to introduce a practical guideline for a new approach to working that are capable to
shorten the cycle time of the testing process on the basis of ECRS four principles. The
result of preliminary survey on the hydrostatic failure pressure testing process of the
rigid PVC plain-end pipes indicated that operations of the testing process can be
divided into 20 sub-tasks. To determine the standard time of the process, counting the
timing of sub-tasks was carried out with 10 cycles each in order to use for calculating
the optimal number of cycles by using the Maytag table at a 95% confidence level and
accuracy of 25%. The result showed that the optimal number of timing cycles for all
of 20 sub-tasks are not greater than 10, thus, the number of timing cycle of all
elements were sufficient to satisfy the confidence and accuracy level. The average
selected time and time allowances for each sub-tasks were then calculated and
adjusted to obtain the individual standard times. The results from using ECRS principle
for rendering process improvement have proved very effective in the new work
method that not only could reduce the number of sub-tasks from 20 before the
improvement to 16 after the improvement done, but also shortens the standard time
from 978.16 seconds/piece (excluding the time required for failure pressure test with
the hydrostatic pressure machine) down to 687.25 seconds/piece or cut down 290.90

seconds/piece which is 30% of the previous standard time.
Keywords: Rigid PVC Plain-End Pipe; Motion and Time Study, Standard Time; Short-

Time Hydrostatic Failure Pressure Test, Process Improvement, ECRS, Maytag Table,

Time Allowances

- 27 -


https://en.wikipedia.org/wiki/Standard_time_(manufacturing)

sansirnrsmalulagigaamnass : unidnenassssnagIion

7 6 aLudl 1 ApuNNTIAN — 91z 2561

uni

ANNNTLUITUNNIGININAZRAAINNTTY
ﬁga%u smﬂgqms*umaﬁa‘uaqmﬂqmmmssu
TurremaneUirusndenalyifusznounis
FoaiiunuldlaluFesnsuiulgmdanim
mimaml.asﬂmmw (productivity and  quality)
1NB9TU TELaMNENSBINTHYBINSLUILMS
dnmsnueg1aduszuu (systematic approach)
Feldnanedudadodduroninudiines
M3UFUUTINTTINU ATEUINANTIAATTIY
pgradusyuulaifisaudagdrg Waulle
%umaumsﬂﬁﬁ’amuﬁﬂszﬁw%mwmﬂsﬁu
Wiy wa g sz eznafildlunisnan
(production cycle time) duaddnene

nsAnvIIaaznIsAdeulnl (time
and motion study) {uwislumeaiadaszuy
Fauduiveniulugnainnssunianisuan
waznsuinstetaguldnanodudifouly
ueseailolunsuiuusuas/viosenuuy
Bnsvhouiifdeusafivlszdnsanees
N3Esle (Hendrich uazansy, 2008) mgUsvad
184n15AnwIIaIkaznsiadouln fe
mssxqmﬁamuﬁlﬁﬁ%ﬂu (unnecessary
work contents) ifierindaifosuiilaisndu
wiahilean
(1980) latleruAIunIEve
mMsfnwnaazmsndeulmliin nsfnw
nakaznisndeulnndumaianisine
FBnrsvireuedrnduszuunieldiioulud
muua Tnefitmnglunswaunlilassuu
miﬁwmﬁﬁwizmﬁﬁaaﬁuﬂqumiﬁwmﬁ
Yfoviian \leaieuInsgIusruULaIFnIs
191U LLazmmsaﬁmumammmgmﬁ
fUiTRNudedflunmshauiididsdnusie
Snsn1siiulsnd waziiieldlneusy

Barnes

TRl sinud
WG

useniaeg1s A dunsdidnuly
MUATeT Ul URERvioRIT uarNan At
38 e sndesmireninelulssinauas
MoUBNUSEINA NAAFUTATTIULAIEHER
Usgneusneviefiduazgunsaidesevie iy
wlawendanunisiderudatnuatuiiy
11053l 1TNIUNINTFIUNER S U
9AAIMNTIY (Wan.) 1y vieWiBulsdmiuld
Wuviedesanulnilarelnsdnvinmundu
Vodnaedgau (19n.216-2520) vioRITuda
dwsuld duriethauivunduriods sy
(19n.17-2523) Nedddudsd niuldluau
ananvnssuiazvausEmumvuaduviedim

]

(190.999-2533) 1WuAu dnwasNani Yo

v
o a

YT (Mevaneseu) Nnaninalssanu
nsaiEnwansl lunng 1

AN 1 Sn¥EYIauIIT (VieUaneseu)

mﬂmﬂﬁmnmw%mﬂaLﬁaaﬁulﬁa
disradguilussuunisndnveslssenu
nsdifnumui daunuiidueen (bottleneck)
TUNTEUNINERRED NIEUILNNINTIREBUANN
ASNUANMUTUYBTRIT (Mevaneideu) 3
finUszavdagnnfenfuszesanfidedldly
msvhauuusazldfnuainaue nanie
NILUIUNIINTIVADUANNINAITNUAIINAY

~ 28 ~



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

NoiNITUIUNTYINURTIIgoua T Lay Ll
LamInsgIulunszuIunIsinee Jevinli
aszurunsuanlaladuluniuiiainse
WhuneimunBmuununisean snmadd
U'N%’umaﬂumsmumiﬁwmlﬁmmmgjzg
wWanlunswdavie Wi

nndgmdRgdreiu mnaunsaunle
JayviuasdTudgesdsedniainaes
NSEUIUNITNAABUAIUFUTTOYAUTD
NeNiguds (MevaeiSeu) wagAnwiniian
110551 5uElE Az ldnadnsi
AP IRINN1SANY A N1sAMUANIAIEIY
mMsUftAnuiamnsaanaainisiauly
NILUIUNITATITADUAMNINAITNUAIILAY
vieun#3Fuuuvani3eu dearunsald
Usglealun199uauAIuANNITATIRERY
AN MINRUMaRUlvngauivany
undeuy

nQUszaeAYaINTIY

v
v A

uiddeililunis@neinszuiunis
PTIIFOUANNIMNITNIUAIL AU a1 TTE
(Mevaneizeu) memslénaliansfnyiia
wagnisiadeulnd laefifaguszasduns
11U3§8 LoV IIAININTFIUNTEUIUNNS
ATIADUANAINAITNUA NG U BTN TTE
(HoUatei3ov) wioutaausuuInienis
ﬂ%’w?anszmumsmmaauqmmwvia5’1
MFudaieliiumnsgunisienu

= ada o
sudeauisive
ANsANwILIaIwazn1stAdau e unn
1A111A55UlUNTEUIUNITATIAADUANA N

Volume 6 / Number 1/ January — June 2018

vief3Tudsuurievatedevaiunsaasiidu
uusamstumeulsanmd 2 Tnefiseasden
YostumauMIANyIR

2.1 Anwdumeunsvaaeunudy
svavduvoniefiifuis (edareiieu) dadl
%y’umaumiﬂﬁﬁﬁmwé’ﬂ 6 Tumeu uandly
5197 1

A15199 1 TUABUNISNAADUAINUAUTEBLHU
YowioNITwle (elaeseu)

Junpun U IR

ﬁe

an

LWSLUIUNAFDU

UsEnauIunedauiinnumvnaasu

haunaaauldenamaaau

AIUALLIIU

YIFUNAFDUBDNIINDWNAFDU

N [PRA WV N |-

DAINARAU

2.2 wlsnundnesnidunugesves
FupounINAEBUAINLS U L AUYR Ve AT
wds (Mavanei3eu) agle 20 1udes

2.3 yinmsdunalusasnugeslagld
w&nn159u12a1lAASILUUIRN5TUSA
(Repetitive Timing) 5wi’g%’ﬂinwu§uﬂd’1 2 Wi
U813 10 ALAZIIINTUEINTT 2
wil Tduiatun 5 a1 (Suassa, 2552) Tu
A1TULIAIVDINTLUIUNITNARBUAINUAY
syevduromeRiduds Mevamedeu) luusias
ugesiinaliiiu 2 Wil Jwesduniandiuiu
10 §93n3 @emheiduiduiund) uansds
AN31971 2

- 29 -



sansirnrsmalulagigaamnass : unidnenassssnagIion

7 6 aLudl 1 ApuNNTIAN — 91z 2561

1. AnwTunounInTIEoUAMNIN
eidudeuuuvioUaraisou

v

] < '
2. WUMUeNUUUYBY

v

3. FunanlulAazuges n ASI o

v

4. mauais (n) Tunsduna

5. A1 N AUz E
wazldnnsneues Maytag

1l

6. WIRIWINTZIU

v

7. Y5uUsanseuiunsnTIvdey

v

8. agunanTidy

&4 .8 Y
AINN 2 YUMNBUNITINY

24 Frunansuauadeflmnza
(n) w&aam a1 Maytag iomnsedumuidosiy
YoIUBYA 95% WArAURANAIALIAY + 5%
Faansluning 3

25 wwaunsgulunisvinnu
visnlddeyaannsdunnamnsgud

winzauua? 3uideyan1sdunaiunyinnis

WIAIANAINY (Selected Time:  ST)
aunnsi (1)
n
S
Selected Time (ST) = =1
n

~ 30 ~

R



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Volume 6 / Number 1/ January — June 2018

A9 2 MIFUNRENNUE DU LR UN TVIRERUANLS LS avd M ol 1Tl (ataneiSeu)

SuRBUNISTIAEBU afsdt HaNsTUAIvesUges (Jui)
ugae n
1 2 3 q 5 6 7 8 9 10
Linsendunndoy | 1.u8uve 10 | 10 | 11 ] 10 | 12 | 10 | 11 | 11 | 11 | 12
2.6nvia 40 38 a5 a7 a2 38 a5 39 40 a5 8
3.auynlangvievivans
. 35 a2 a0 | 38 | 36 | 39 38 | 40 | 42 | 40 6
AU
4. UnanyinaNazn
) 15 14 16 15 17 17 16 14 15 17 7
719
5 dpwiafidoan
o « 28 30 33 29 27 29 30 32 28 32 7
Assimluifiy
6.4vieludaqn
- 71 70 60 60 70 60 60 72 70 72 6
UseNBUINAeaau
7.mihemaedu 516 |6|6|5]|6|6|5]|5]6]|°6s
» 8.Usznauminnasu 11 11 |11 |11 ] 10 ] 10| 11 | 10 | 11
2.Usenaudu 98 7
. . 0 61 99| 5]9]9]|9]s
NAFOULIINUR — =
9. e maaauli
NAADU ) 50 58 56 | 56 | 55 | 58 | 52 | 59 | 55 | 56 a4
W
10.9UUDA 72 60 60 | 60 | 75 | 60 | 70 | 60 | 60 | 70 10
11 Rl fuduy
33 32 34 | 35 32 | 32 | 35 | 30 | 29 | 35 6
0 \ 2GRN
34 dunageuld
. 12.U5gnauaennasy
1AdaU v o 2
LIINUAUTUIUY 14 15 15 15 16 17 15 14 17 15 7
7agaU
13.8mnlaTuanu
o 25 32 30 30 29 25 29 30 31 30 10
4.AFUANLIIAY 7agaU
14 NeFBULIIAULN 3,600 U (11AANVB9LASBIINT) -
15. poAgEVNAgaUy
v . 1212|1416 ]13]|14|13|15]15]|15]| 8
5iFunedeuasn | WU
NI NVAFOU 16. wineen 22 | 25 | 26 | 24 | 26 | 26 | 25 | 24 | 24 | 26 | 4
17. lWilgauszneauin
N 20 25 20 20 25 25 22 22 24 | 20 8
NAEY
18. Tuuan 45 42 a0 42 aq 42 a5 40 40 43
6.090INAGFDU 19. nAINAGDU 60 | 60 | 60 | 60 | 73 | 60 | 60 | 70 | 72 | 60
20. thyiefikums
“ 9. 5 5 6 5 6 5 5 5 6 5 7
negeuluiuldsa

nasantuIinnIsuseiiudnsnsily  Rating lmeeduesAuszneu 4 esrUsynau
MM5¥11911U (Rating Factor: RF) sen1sld3s  lunisfiansan laun 1) audiuigy (Skil)
UslunIvinnuued Westinghouse System of — 2) @nuweneu (Effort) 3) @n1mnisvineu

- 37 -




sansirnrsmalulagigaamnass : unidnenassssnagIion

7 6 aLudl 1 ApuNNTIAN — 91z 2561

(Condition) waz 4) Awasinavslunis
¥91u (Consistency) Tngavniliigfanan
1Usediunsiauiiosnnn ssduszneus
4 Aldusziu aunsadanaladaauiion
nsduan (v3und, 2547) a1nduvinnig
Wiguiisusnsnsqlunisvrauieunu
dnU59UNR (100%) H19m51Aa5 (RF) Tu
Mvhauisnsndininunian RF avdlandu
+ (>100%) wig19RINIIUASINEINI
Un@iAn RF aefidndu - (<100%) antuis
UFuanusalunisvhau tneien RF gaadh
TUfunaaunu (ST) ievsuidunaiunf
(Normal Time: NT) flsaunisii (2)

NormalTime(NT) = ST xRF (2

AsAvuAnaIUnfanNsLaIa i ILNY
fen1sUSuA1enTIANISuA1SYIeuaY
Federdunamnsgldls esanddlaild
s3a e (Allowance Time) lunsvieu
Wl m"’aﬂi’uﬁaumimL’Jmmmgmiumi
¥erudadeeniraivelunisineiy
Usznaumiy

1. enilenagsea) (Personal Allowance)

2. aAed miuAMULLeudn (Fatigue

Allowance)

3. 1atied1nsuniiuadn (Delay

Allowance)

dmdunmaianuialy dAvuanaiile
(Allowance Time: A) 1§Uszana 5% iy
idevinsuszidiunaielunmsvianulsud
9£9N159 18107193 1UTUN 5V fY
aunsi 3

Standard Time (Std) = NTx (1 +A) (3)

Jupeui 1 : vinsduia 5 Jgdn/ 10 Igdns

v
FURBUN 2 : ANNNANEY (Range : R)
v
Junoud 3 : ALY
v
) q‘ L aw ' =
Jupeauil 4 : meide/ Aady
v
Jupaud 5 : wigdnsimunzaulumsn
v
Junaudl 6 : Funaniiumuiginsivansay
v
& = o a
FURBUT 7 : AIUIILIAIUNG
v

JUABUN 8 : ATUINNNIAUINTIIY

AN 3 TUABUNITATUIUNIAININTHIY

2.6 USUUTeNszuIumsyiney viaeann
IFinnsdnuiduneunssuiunisnaasy
Auiusrerduremiefiituds Gevaneieu)
wadtlainisusulanssuiunsinnuleg
T¥udnnsiiuNanan ECRS (Yuzdy, 2546)
1dun 1) Eliminate (€) \Junsridnanuasy
W 7 Uszian (anugadeainnisudauin
Auld  augegdeainnisiiuianaseds
ANNENLAEAINNNTIUAY  ANgLEERIN
nawdoulm AugapdeannnszuIumsHan
ANNgYFEIINNITTORRY  LazAIugyLde
nnsudnvedde) 2) Combination (C) tlu
nMsnufuiioannisinuilisniuag lng
nsfimsanhaansarsduneunishenlsy
anadlanioli 3) Rearrange (R) nsdnln
Humsdedumeumainmivifleaanmedoud
flisndunsenissensy uag 4) Simplify (S)
nsvilidng Wunisusuugenisvinuliie

-32-



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

LaYAYAINTY LNYD19LRBNLUULAS DAL B b1
WU 8TuN159 U e liasA1sYinau
AvAINLATBIULEININTY

NaN15I9Y

Tuns@nesmsinaunsablevinnsane
FupoumsyinulunsyuumsAdBUANLEY
sverduvamieITuds evaneidou) Wom
nanwsgulum e UUTINTEUINNTS
audiensliAnuszansamlunisviiny
a9ty waznafildnisinauanas Tnsding
nsAnwdatl

3.1 AISANYILIAINITNAZBUAIIUAY
svovduresieRiduds euaeZeu)

Tuns@inwmannasgiudunisinw
lanngludiureInsageUAINLSUSYHE AL
Yasiaiituds (MeavaeiSeu) mensiua
TuuAaraUgpeURINTLUIUAITNAABUAIY
Fusverduveniofiduds vudesas 10 ads
Wi uuefefimunyaslumsiuna ()
Tnefiuidelananafiio81935n15AIUIUR
snuedaimunzanlunmsiunawesnuges
71 1 Tnefinansdunatuanslilumisied 3

M13197 3 N1sIUIAIRRUMIUTUUTS

NANSIULIANYDN UL DY

Volume 6 / Number 1/ January — June 2018

10 A¥s urdraudesiinnsyieuiy 2 und
Taunarsuau 5 ady)
Fupeudl 2 fummeids (Range: R)
9nA1gsan (High: H) aushersgn (Low: L)
R-H—L=12-10=23u
Funeudt 3 AnaAeas (X) MnuaTIm
Yosalunugesvamn 9 IIns
=¥x/n e i=12.,10
= 108/10 = 10.8 ¥l
Fumeudt 4 Fuamen R/X
R/X = 2/10.8 = 0.19 U
Fupoud 5 ndanldidualudunou
7t 4 o 0.19 udnhe g lUDans19 Maytag
LRI Ind 4 Wemisiuaunssuani
winzaw (n) Welildszsuanudotu 95%
warANNALLIEALLUE 5% 2lA1UIUNNT
Funanfimngay 7 3930 (h=7)

kel

ol

dipyanndu Fayannngu

R dayaanngu R
= x

R
s 10 E 5 10 x 5 10
4
6
s

3 o.

0.12 4 2 0.44 57 33 0.7
6 o.
H

soufl
123 ]als]e]l7]8] o]

Funouit 1
— 10 10 11 10 12 10 11 11 11 12
swdesit 1

a9 3 unnsdunan 10 adiwes
Nudesd 1 Yrurdiurunisiuruaded
Winnzay Aisziuanudetunsadan 95%
wazauaridoauiudn +5% Tasildunou
el

v '
[ a

JUABUT 1 YINNISTUNIANUERET 1nau
Tagyin159uLIan 10 ASY (B9 nLAazeIu
gouiinisvinnulids 2 Ui Fadunatinuiu

04 a7 27 072 153 8

AMF 4 71519 Maytag (3sassey, 2552)

fupoudt 6 aguldilumstunasiuny
10 a¥svosnudesdt 1 flanuifivanese
mmﬁmmﬁﬂﬁﬁaaﬁm’faaﬂmﬁu (walu
msdunatldiiomeisoslilusunand)

3.2 PIntudwhnsUsediudnsanua
Tun5vi191u (Rating Factor: RF) TnglgigUseidiu
N13Y119UVB3 Westinghouse System of Rating

- 33 -



sansirnrsmalulagigaamnass : unidnenassssnagIion

7 6 aLudl 1 ApuNNTIAN — 91z 2561

Tuiitazuandisnisussiiulaedendunou
MSHERT 1 (WSeNTUNAEDY) uavaudesi
1 (wduve) uvinsuseilunanedaifu
P RIIEN

Skill :A2 = +0.13
Effort : B1 = +0.10
Conditions :B = +0.04
Consistency : B =+0.03
Total = +0.30

Arfilaannnsusediuiandy + uanen
WiNauYineIuanIund ude, 2545)
TagAn +030 azgninlusamiu 1 eazldl
Uszansanlunisvinau = 1.30 wise Soway
130 9 ntaiwihnsmeaaiungd (Normal
Time: NT) 99naunsdi (2) dail

vaun@ (NT) =10.8 x 1.30

= 14.04 3

3.3 NARINNIIVNAIUNAIINATTATUINU
%umwiaiﬂ%ﬁwmmmLammmgw
(Standard Time: Std) feaunsyi (3) Tagld
nantie (Allowance) naniofldlunuised
Iagnimunlagyszidiumenisidnisanan
dladsUsznouse

nailedmiuduyana = 5%
naniedmiupudesdr = 4%
VaniedmiunuEH = 0%

334 = 9%

3.4 NMSAINUNIANLIAINIATHINAINITO
AullaaInn1sUIe A UNANIATLI
Sufunaiiedosas 9 veanalunisudn
Waovue  audanefaeg19n1sAILIamILIan
wmsgludunounismsneaeuil 1 (w3ew
Funadey) uazaugesdl 1 (vduvie) fall

Vanund = 14.04 3w
VALRENNA =  Sewar 9 = 0.09
AWMU = 14.04 x (1+0.09)

= 1530 il

dIUNANISAIUINIA RS ILIE]
funy (Selected Time) 8msiAusalu
N13%11974 (Rating Factor) v3a1uUn# (Normal
Time) Waglla111m3g1u (Standard  Time)
maq%’:umaumiﬂﬁﬁamuﬂy’qvv:uﬂ‘uaq
NSEUIUNITNARDUAIINFUSL BT AUD S
vieiigude ievaeseu) louanslilunisia
i g

3.5 IANAVDINITANYINTLUIUNNS
NAEDUAINLAUTE Y AUYDINTITUT <
(Miavaneiieu) wudl aansadiuusadsng
voudslmilnefisasdundweld

ugesdi 1 (Muvie): senuuuliud
Duduns  Gack)  dwduldlunisdaiv
VoRaTAnaniasafiowmsontiuriinig
naaey Idudndruvesviinve

-34 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Volume 6 / Number 1/ January — June 2018

AT 4 1IANIRTFIUTEINTTUIUNNIAdRUANLAUSTEEdUTaeITuTs (MoUaneiiuu)

JUABUNTTNATDU

ULy S.T. RF N.T %A Std.

1. LG\%EJJJ%UVIWGE]U 1. wnouvie 10.8 +1.3 14.04 9 % 15.30
2. finvie 41.9 +1.3 54.47 9% 59.37

3. au:,gmmwiaﬂu’aamﬁw 39.0 +1.3 50.7 9% 55.26

4. WhanviAuazeavio 15.6 +13 20.28 9 % 22.10

5. Yuawlefivdennnisialy 29.8 +13 38.74 9 % 42.22

\iu

6. Wwisludigausznouhmesey | 66.5 +13 86.45 | 9% 94.23

2. UszneuBunageudn |7. nmiemdedu 5.6 +13 728 | 9% | 793
furimaaay 8. Usznourivadaay 111.9 +1.3 14547 | 9% 158.56

9. meFmpaeuliy 55.5 +13 7215 | 9% 78.64

10. Yutlen 64.7 +1.3 84.11 9 % 91.67

3, dhgunedeuldens |11 Wnthldfiuunageu 327 +1.3 4251 9% 46.33
YIAFOU 12. Us2nauansnnaaulsInuiu 15.3 +13 19.89 9% 21.68

Fununedey
4. ATUANLIIGIY 13. Sathldununndey 29.1 +1.3 37.83 | 9% | 41.2347
14. VpEoULsITIN (DanAsil) 3,600 3unit (iedosdnuswiuimagou)

5. thAunadeUsenIn |15, ABAAEVARDULSITY 13.7 +1.3 17.81 9% 19.41
CANIGG 16. LWj’]@E]ﬂ 24.8 +1.3 32.24 9 % 35.14
17. luﬁqﬂﬂizﬂauﬁawmaau 22.3 +1.3 28.99 9% 31.59

6. nEAVIMAEIU 18. panatian 42.3 +1.3 54.99 9 % 59.93
19. noniIvnEDU 63.5 +1.3 82.55 9 % 89.97

20. thviefiiunsnegeuiuldse 53 +1.3 6.89 9% 7.51

ag137aau (Simplify) vinliaunsanduviold
TIATMAZYNADS

ugeedl 2 (Favie): MHe3asiieduin
Fusu (M) sruvaiiuiufmunfuaUy
TEvnBunuiienlildanusnivewionls
PINMIsERINTifIua (Simplify)

sugasd 3 (auyaaeviovisaesdiu):
PBNKUULYIULBEIYUTDINT Ty TUaeYIe
wislsiineuazagnindenisauya (Simplify)

ugeed 4 (Whanvharuazeiave):
LaifinsuAluyiuss

nugesii 5 navefidsainnis
Faluiiv) : Samsadufidnzuziiieldifiuiey
Viefindeainnsindeazyinliliideianly
msauludaiu (Eliminate)

augesdl 6 (violgigausenaui
nageu): Wifinsudluusuuss

augesd 7 (Mihemaedw)

nugesdl 8 (Uszneumaaeu)

ugesdl 9 (agimaasulsiuiin):
gUTIRDEINUERERYY (Combine) Tny
vinsdnanaissguasalaldlduly
TR TURBUM ST Y

ugasdi 10 (Yuten): 14ia3eq
Jutlonlniununislguszua (Simplify) Tng
ww3esdudonlaiifidhunlddugunsali
Tsasnulasuloumnanieanugentige

augeedl 11 (Rnhlifutuneaou);
SonSeuiimuusunaiayldlugaiuls
armhdwmsunioudnladissuunaaoula

- 35-


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=0ahUKEwi_xJDer_7WAhUD1RoKHSOHBnQQFgg3MAY&url=http%3A%2F%2Fwww.repository.rmutt.ac.th%2Fbitstream%2Fhandle%2F123456789%2F1240%2F127266.pdf%3Fsequence%3D1&usg=AOvVaw2eKqhARtY35jIO_ifWiyvw
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=0ahUKEwi_xJDer_7WAhUD1RoKHSOHBnQQFgg3MAY&url=http%3A%2F%2Fwww.repository.rmutt.ac.th%2Fbitstream%2Fhandle%2F123456789%2F1240%2F127266.pdf%3Fsequence%3D1&usg=AOvVaw2eKqhARtY35jIO_ifWiyvw

sansirnrsmalulagigaamnass : unidnenassssnagIion

7 6 aLudl 1 ApuNNTIAN — 91z 2561

Pudl nlldiEsnarlunisdutinainssuuie

(Simplify)
udesd 12 (Ysenauatenadey
wseRufuTuunaaey): liinsualvdsuus

M15199 5

Combination (C), Rearrange (R), tkaz Simplify (S)

udaei 13 (Fnunldduanunngauv):
Laifinsunluuiuusgs

nan1swWssuiguneuUTulTwasnaIn1susulseslenann1s Eliminate (E),

fiauuiuuge nasFuse
1281 Bl 1281
i Tunoy wnasg | Usudge | i Tunoy UIATFIU
Aunii) Bundl)
1 | viduvie 15.30 S 1 | vguvie 10.25
2 | fiavie 59.37 2 | diavie 36.22
3 augwawﬂaﬂﬁqamﬁm 55.26 3 auqmmwiaﬁgmaqﬁm 36.47
4 | wWhanihAnuazeavie 22.10 - 4 | wWhanvihanuageiavie 22.11
5 | duewiefmaeanmisdaluiu 42.22 E e .
— » 5 Jielufaanusenauimaagau 94.23
6 | uweluduausznauimageu 94.23 - )
7 | mihemdedy 7.93 C mihemdeduiieusznoui
8 | Uszneumageu 158.56 C 6 | neaeulasldrousnaizin 195.74
9 | ingdmadeuliuiiu 78.64 C oyl
10 | duden 91.67 S Fudlon 21.09
11 | dudlddudunagou 46.33 S 8 | wuhlhdutunnaey 25.95
. UsznauanevadeuLs ULy o168 ) 0 Bs:ﬂaumwmaaw,saﬁuﬁu o168
NAFDU FUNUNAEDU
13 | snhlatununageu 41.23 - 10 | snilduaunmaeu 41.23
14 | vesouussiutih - - 11 | nedeuusssiuni -
15 | 00naevadouLIIng 19.41 - 12 | oonaevndouLIIY 19.41
16 | mbaen 35.14 R,C lulgausznauimageuiiiein
17 lﬂﬁﬁ;mﬂs:ﬂauﬁ'gmaau 31.59 R,C 2 SPUUSEUIBBaN °160
18 | aaneilen 59.93 S 14 | aaedlen 13.79
19 | nenvadey 89.97 - 15 | neavvaday 89.97
20 | wweiikunsnegeuiuldse 7.51 - 16 | thviefunsnageuiuldse 7.51
394 978.16 374 687.25

- 36 -




The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Volume 6 / Number 1/ January — June 2018

128157
0 200 400 600 800 1000
naslsinlse 687.25 —290.90—p
' (30%)
Aaulsinlg 978.16 )

-~ - 4

A 5 wan1siSeuliisunaudiuUTuasnan1sUSuUTImenannIs ECRS

sutesit 14 ageulssiuth) Hudumou
fitaunlfifuunsgiuvesnisdnussiut
wWhgvielagldiaan 1 134 (3,600 3T Liie
NAABUAINNULTIAUTDIve Feldagly
Funsunsudlouusauld

udesil 15 (noaaenAdauLIIFu):
LaifinnsuAluususs

sugasil 16 (miean)

augesil 17 dﬂﬁqmﬂsznauﬁ’amaau):
ARURIRULAZYUTINADINE I UG DELAYY
(Rearrange and Combine) Tngdnvindau
nsssueifidmaaeuluuinadeglndiv
yaUszneuimaseuy

audosdl 18 (aatefien):  1dinTes
Judlenluiununislduszua (Simplify)

audesil 19 (neaviamaasy):  Liid
nswhleusule

augesil 20 (hwiefliunsmageuLi
Tdsa): lfinnsudladiudse

HAY8IN15USUUTINITYINUMINGT7
Pasurilanunsaanaugeslunssuiunis
nadeuAINFuTE AT o RITuds
(VioUanei3eu) 1NN 20 MUALNTRNULDE

16 91y wazvinlfanunsoanssesavanund
fealdlunssuiunIsnageuaINLAY 978.16
it (ladsaaanildnnaeuniududae
\n3asdaussuni) aunde 687.25 Junit wie
anas  290.90 3unit Andusesar 30 w89
szezafiaunsoanadld  Fuuannadns
mamwﬂ%’uﬂgﬂumiwﬁ 5 uaznInil 5
RGRIZY

dsduazaiusnegna

nnafivsavsmdeyaidesiuiie
drsratdgunluszuunisudnveslssiu
as@AnwInud drusruidunevan
(bottleneck) TuNSLUIUNISHANA B
NILUIUNIINTIVABUANNINAITNUAINAY
Vo fi3% (Mevarei3ov) Feilnszurunis
raruatdiuazlifdiatuinsgiulu
ASEUIUNITINIUY I IANTEUIUNITHER
Llgmdulumuamdedmunefitimunly
AIULHUNISHER Bnvedafiuneduneuly
NSz IThuinaugyatunings
NN

- 37-



msmrsavnamalulaggnamingss : amiaenaesAnaIgBm

7 6 auudl 1 ApuNNTIAN - J9uies 2561

TuAdeddlaldinaianisAnwnauas
n1swndeulna Wenaa1u1nIgIues
NTEUIUNITATIADUAMNINAITNUAIILAY
Viouiiid (evanseu) wieuraausuun
MINSUTUUTINTEUIUNTATIADUAAIN
otitgudaielfidumnsgiunisiianu
HaTIlFRINNISANYINUTT NSTUIUNISVIAGEY
AuFusEerduve iefi3Iduds (Mevane
3ov) funeunisadeuges 20 Tuneu lne
fnauasg T whifu 978.16 Jundi/Au
(dsrmnanildnaaeuaiusudasiasosdn
usasuLn)

Pnmsdmdnnsifiunandn ECRS unld
Tun1susudgauazuntatdynlusugesves
Funeunisneaeu Tnseugesd 5 ludnnns
Elimination () 1ugiesd 7, 8, 9, 16, uaz 17
T¥mdnn1s Combine (C) vudesd 16, uag
17 14m&nn15 Rearrange (R) wazugosd 1,
2, 3, 10, 11, wag 18 ludnns Simplify (5)
IFnadnssingdn arusoantuneunis
NAFOUYDYANNAD 16 UYDY LaranlIal
WINTFIUTIWNAY 290.90 Fuit Aeduses
A 30 VAIANWINTFIUAN (MoUN1TUTUUTY)

References
Ann Hendrich, Marilyn Chow, Boguslaw A.
Skierczynski, Zhengiang Lu (2008).
Hospital Time and Motion Study : How
Do Medical Surgical Nurses Spend Their
Time. The Permanente Journal

Summer, 12(3). 25-34.

Ann Hendrich, Marilyn Chow, Bosguslaw A.
Skierczynski, Zhengiang Lu 2008. A 36
— Hospital Time and Motion Study :
How Do Medical
Spend Their Time. The Permanente
Journal Summer, 12(3). 25 - 34.
Barnes, RM. Motion and Time Study
Design and Measurement of Work.
7th ed. New York: John Wiley & Sons, 1980.
L. Aharonson Daniel (1996) Time Studies
in A&E Departments-A Useful Tool for
Management. Journal of Management
in Medicine, Vol 10 No 3 Pages 15-22.
Rachavarn Kanjanapanyakom. (2009). The
Study of Industry Project. (1" Edition).
Bangkok : Top Publishing Co., Ltd.
Thai Industrial Standards Institute. Thai
Industrial Standards (TIS) 17-2532
PVC Pipes Used for Drinking-water
Pipes. Bangkok, 1989
(2002).
Principles
Studies. (3” Edition). Bangkok :Chulalongkom
University Press.
Watchanachai Joompha. (2003). The Study of
Manufacturing Process and Investigating

Surgical  Nurses

Vanchai Rijiravanich. Study of

Operation, and Case

Ways to Increase Products of
Medical Device Manufacturing.Thesis
of Master of Industry, Mechanical
Engineering King Mongkut's University
of Technology Thonburi.

Watcharin  Sitticharoen.  (2004). Work
Study. (1" Edition). Bangkok: Odian

Store Press.

- 38 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 6 / Number 1/ January — June 2018

va a = < I a
AUANUALYINAVDIADUNIANTULUAYTIILAGDUNAEAN
o 1 a a = 2
250y WAUTEY , InSwa Awa
‘auiimnssules eagimnssumansuarannenssumans wninerdomaluladsivusnagassani
“anuninnsuimmineInsennns angmalulafenamnssy unvInendesesgauatum

UNANED

mu'iﬁsjiﬁumsﬁﬂwmmauﬁ’amamauﬂ%m Feflnsunufiinasiuneusae finens
wiounanain (hatndneisues 6 edudinensdildanmsdesmsenssaausiiiadiousae
wanafn LDPE Mifldmdunauiinensrodiawanaiin 50/100 fu 70/100 auasv) Tnefinsunuil
warveulngUiinnsifesas 10 20 30 mudu Taefinmsmeaounuandinisimnssy
WBanalumumdasunsdnuasiasiunlsan nan1snageuLansliiuiIABUNSARALLInEN
\dounanain fawfineeiinnmannsalunssuiddauasiasiniianas udagiaudaneu
Afiuty uennhfmuifddauasmdnvesnouninnauineandeunatain Yosay 10
wilenganinmeuniniiifesay 20 Au 30

AdAeY : ADUNIANANInEIAARUNANERN, WaraRn LDPE, n1svadouiiaen

- 39 -



msarsavnamalulaggaaingss : antanenas1ainaIgIHm

U7 6 RUUT 1 1ABUNNTIAN — AQuizu 2561

The Mechanical Properties of Concrete Mixed
with Plastic Coated Crumb Rubber

1 . 2
Warun Wongprachum , Ittipon Meepon
1Department of Civil Engineering, Faculty of Engineering and Architecture,
Rajamangala University of Technology Suvarnabhumi

2Program of Facility Management, Faculty of Industrial Technology Sunandha Rajabhat University

ABSTRACT

This research studied the properties of concrete which can be used to replace
coarse aggregate (by rubber pellets No.6 from old tire scraps coated with LDPE plastic
with a proportion (ratio) of rubber pellets to plastic pellets at 50/100 and 70/100,
respectively.) By replacing the coarse aggregate at 10, 20 and 30 percent, respectively,
the mechanical properties of engineering in terms of compressive strength and flexural
strength can be improved. The results show that although the compressive strength
and flexural strength of concrete rubber is capable of being decreased, the flexibility
increased. It was also found that the compressive strength and flexural strength of
concrete at 10 percent is higher than at 20 and 30 percent.

Keywords : Concrete Mix Plastic Coated Crumb Rubber, LDPE Plastic, Compressive
Strength
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Study on the effect of fuel injectors cleaning on diesel engine

performance in a small truck

Krissadang Sookramoon
Faculty of Industrial Technology, Rajabhat University

ABSTRACT

This study investigates the small diesel engine performance in a small truck
before and after cleaning the fuel injectors. The actual performance of the test car was
studied. The comparison of fuel consumption, acceleration of the vehicle before and
after cleaning the injectors was carried out. The experimental results for the 2008
TOYOTA HILUX VIGO indicated that the fuel consumption before injector cleaning was
4.945 km/L and after cleaning the injectors, the fuel consumption was 8.331 km/L. The
running distance was increased by 68.477%. The acceleration before cleaning the
injectors was 6.208 km/h/s. After cleaning the acceleration was 11.366 km/h/s,
therefore the acceleration increased 83.086%. By using LAUNCH engine analyzer the
injected volume of fuel before injector cleaning was lower than after cleaning the
injector at the engine speeds of 800, 1500 and 3000 RPM, respectively. In conclusion
cleaning the injectors make the injectors scrubbed, which could distribute more fuel to

the combustion chamber that make the enhanced performance of the engine.

Keywords: Diesel engine, Injector cleaning, Fuel consumption, Acceleration
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Propositions of Technology Literacy Competency
Development regarding Standards of the International

Technology Education Association (ITEA)

Sawai Siritongthaworn

Industrial Management Program, Faculty of Industrial Technology, Suan Sunandha Rajabhat University

ABSTRACT

This study has two main objectives: 1) to study the technology literacy
competency level (TLCL) according to Standards for Technology Literacy (STL) issued
by International Technology Education Association (ITEA), and 2) to make proposals for
competency development in technology literacy. Samples include 139 students
studying during their 1" - 3 Year in the industrial management program. Research
tools are questionnaire and meeting report. Data analysis tools comprise percentage,
standard deviation, content analysis, and meeting resolution.

Results are:

1. Students in the industrial management program have technology literacy
competency at a moderate level in both category and total perspectives. The
categories ranked by students’ TLCL include design, the designed world, the nature of
technology, abilities for a technological world, and technology and society
respectively.

Proposals for competency development in technology literacy should be
prepared for all students as a policy according to the levels of content, skill, and
competency in forms of core and supporting courses as well as training. In addition,
they should also be enhanced during field experience under cooperation with

networking enterprises.

Keywords: Competency, Technology Literacy, International Technology Education (ITEA)
Association, Standards for Technology Literacy (STL)
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The development of natural rubber sponge formulations as

teaching media for children

Kususana Yaworasan
Department of Research and Development of Halal Products,
Science and Technology Faculty, Fatoni University

ABSTRACT

This research aims to study the appropriate rubber and calcium carbonate for
the preparation of natural latex sponges formulations as teaching material for children.
The first rubber compound was incubate for 32 hours at 25 °C and use the eegwhick to
slowly stir the rubber (At the same time pour DPG,ZMBT, ZDEC, Sulphur, SFF
respectively). Next, Pour the sponges into the crucible and leave them when they
become gelled and Bring a sponge into Hot Air Oven. Then, the rubber turned to be a
complete sponge. The study comparison of the physical properties of natural rubber
latex have a calcium carbonate and clay was filler with Dunlop process as adding
different amount at 0, 15 and 30 phr. It was found the preparation of natural rubber
sponge from filler as calcium carbonate is better than clay. Because calcium carbonate
filler could be made a good properties smooth skin surface the gel quickly and
sponge don’t shrink so that the calcium carbonate is a filler to reduce the cost of
produce and the difference amount at 50, 100 and 150 phr. It is possible to mix
calcium carbonate amount at 100 phr. that The sponge also has good proparties and

can be formulations into teaching media.

Keywords: natural rubber, calcium carbonate, sponges, teaching media
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Ultimate Compressive Strengthening of Low Strength Concrete

by Polyester Fabric
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King Mongkut’s University of Technology North Bangkok
z Department of Civil and Environmental Engineering Technology, Center of Excellence in Structural
Dynamics and Urban Management, The College of Industrial Technology King Mongkut’s University of

Technology North Bangkok

ABSTRACT

This paper aims to investigate the forms of increasing compressive strength of
low-strength concrete. It is believed that this type of structure is generally found in
developing countries in which the quality of design and construction material is very
low. However, standardizing the concrete by using reinforcement technique costs high
price which entails owners’ disinterest. In addition, most of buildings in those countries
are commonly located in the seismic hazard zones which cause a high risk of the
destruction from earthquakes. With these references, it is assumed that applying
inexpensive as well as easy-to-purchase material, such as polyester fabric can improve
the compressive strength of the concrete. The experiment was classified into two main
groups depending on their compressive strength including 50 ksc and 75 ksc Each
group consisted of three confined concrete specimens which were confined with the
polyester fabric 2 rounds, 4 rounds and 6 rounds as well as three un-confined concrete
specimens. The results demonstrated that the concrete specimens which were
confined with the polyester fabric in Group 1(57.56 ksc) could not increase the
compressive strength. On the other hand, those of Group 2 (80.01ksc) could increase
the compressive strength of the concrete approximately 30.98 — 42.16 % from four-
round confinement

Keywords: Low-Strength Concrete, Confinement, Polyester
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o Relatively expensive option, but resistant to deterioration by water.
o Betterto produce onsite to avoid handling and transport costs.

o Ifaffordable, all posts of the house should be of RC. Otherwise, if some posts are bamboo or timber, they

may rot at base and the structure can become weakened and hazardous and roof structure may sag and
even collapse.

Should use four steel % inch diameter re-bars, one at each corner, tied together with 4 inch diameter
stirrups (@ 8-10 inch nominal spacing.

Length should be determined according to depth of penetration required into plinth and ground

according to local soil conditions and plinth height. Minimum 9 feet. More depth of penetration required
forweak, loose or wet soil.

o Postsection=4 inchx 4 inch.
o Betterto have asmall spread footing for stability and to avoid leaning over during flood.
o Forattaching to roof structure, can have a % inch re-bar projecting 6-8 inch from top and embedded 6-8

inch into the post. Re-bar can be bent around purlin for better grip. To prevent rust, the re-bar should be
painted with molten bitumen.

o
o Casting is to be done wi ix of 1:4:6 (cement : sand : aggregate — % inch brick chips]in horizontal

position onthe ground, using re-useable wooden shuttering.

o Atleast3 weeks curing by water is necessary.

o Caution should be taken to avoid corner chipping during handling and installation.

dl 1y ¥ vV v
AN 1 Qmmsaswmﬂumﬂmmﬂ [2]

- 78 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

a a a e o .-y
i 2 Enesunsaasadnildliunnsgiu
Tuusewnedu [3]

NUITHAUNTIESUANRIBIADUNT ALY
ATATUNMULA LALLM E 1S UDIASLALUT ©
91A15LANATNISHRUIITASaSuadne
AMNLTILNTIMa188819 19U A1sleusa
lassasralagldlndiwesiasunisvouliues
(CFRP) [6-11] MswaiunsiasuUaninan
wieleudaan (BRB)  [12-15] 91n91u3de
YAUNUINITANTDBNLUULAEINATANTS
i@suadsmnudundsiwaunduduiisiand
Aoutsgauagliyatuluiianeuniniaia
mﬁﬂﬁﬁﬁwé’wna-ﬁﬂé’&qq wazliladnsdnen
femauninsideriegiaiisane (eiin
wuAUlmluUsgmamd imu Fa8 dedin
FIUIUNIN

P EsmsAnuiflewan U AvEnm
Tunsusuusdlassadranoundaindsdndg
nsfmunTagiisisagnivanzandimiy
Uszinaiindaiaun Tngnnsiasuiidadu
Lidndudedinunmifisusinduiansiaigs
Tunisiasumdsenmsvuinlvg wadonld
faoasudidslfernrsvuradninani
Liadenoaun Welvgldeasanunse

Volume 6 / Number 1/ January — June 2018

ANYNDBNINNDIANTUSINTHAALK WAL
lpae1alannsy
MAFeilidunisiasuridmauninnids

£%

ANAEITNTIBUSAABUNSARILR LN LDELH DS

ViiJi’lﬂ’]Qﬂ WiaWaUIndsunIAaunIn LW
ﬁﬁé’aé’mﬂisé’aﬁqﬁu lngagAn¥191UIUTU
voantsWufivanzay saufeianuszaiud
Yrunldlunsiefndemidsluviesiu waz

HERGRAT

AW 3 anenrEdevnevia win Mandu Rl
A a
Muanatanuluussmedu [4]

wign1sadusiufulmludszmeaed (5]

IngUsTaIAvaINIITY
1. WiniaSusdanissunssnuseduves
AOUNIAMAIA
2. Wflemsunuseuiivnsanlunisiu
Hlndledimesiasuiiainounsn

-79-



9sansirnismalulagigaamngss : amAngsETRRnEIEEI

i1 6 AUl 1 1ABUNNTIAN — AQuIzi 2561

sul8U35998
NI8VDLAUDITNISNAABULAY AAUNNS

Y
o

Tumsiafedududnsmanyufiuudivese
LaUAUTZLANT 1 AUNIATFIUNA R U
gramMnIsuYudiuudvaiauaun wen.15
MMAABUYUTILUARI 11M5I51U ASTM
91gABUNIANTUNT 28 Fu Uszneulude
AouNIATiTANANGafiunnsety 2 ngu Ao
M&a¥unsadnuszdef 50 ke wazidsfy
L3a8aUsEdB 75 kse LiladnaanaunInd
Lifiauninlunisvinanu uagiaduiiiufds
pouninlidmdnfiudu dsn19viuneen
drunaunans o fregradiefildaiiilndifes
fufdsauszdeiidiomanniign mavaaey
MdsdnUszdvvasnouninazudsaanidu 2
Nl AUA1TNT 1

A5 1 BRFIAIUNFUABUNIANIDINN

NSNS aNaNSYINERIN AL e AL LN
gpansnulumsazsau lunislousanaunin
BN LDEH DS

A919% 2 LA Eg9luN1SITY

nau | Teduids | esuidaiaedh
fege | (feg1) | Indleawmei(seu)
2 [ 6
50 ksc 3 3 3 3
75 ksc 3 3 3 3

GRVAGH 50 ksc 75 ksc
YuTlaug 162 kg 174 kg
ih 111 kg 112 kg
N5 928 kg 917 kg
iy 1169 kg 1169 kg

ialdsidinauniniidosnisuwds
magideladiniudiginlndieaineiniy
Sruaudusiaiy Tnednlndoanosidutani
nagi3fedaiuaulalunisiuiveasy
nslousanaunan s duindeanes
100% a1un1ndt 5 Amndeldainiuiedi
lulusenann druleusnneuninlngas
148 R0ndL59u dmSuruiadousdauds
Snsdruman1/1 Wuswausewinaduding
WuAUNIN NMInAaRUEITLITUUY N15leudn
aamﬂu?‘gmﬁa 2 584, 4 59U, 6 50U warkidl
nsunionslousn mumsasi 2 wielile

STAR DISCO

NC - 8226
MADE IN THAILAND
POLYESTER 100%

s X 50 Yo

AW 5 Jlnaedwes 100 % NUNmadaU
LESUAAY

TagUszarumiunldluauidednig
Va o = i % ‘Q‘ lﬂ' g v % 1
(Iodenliistuinaniumesnsaiu 1 : 10
(153U @ Asen3en) aunmi 6 Fenisly
Nustulukfarasasasldlinunnteluian
ATV

a aa a a a & <
AN 6 NMSHALDNONTLITY (LSTUARBULTI)
ANUBATIAIUNANNUA

- 80 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

AsLEsUMIaIAaunIAnIlalaen1syin
sduasluvuitneunialigu udiindn
ndieamasirmnionlSuwuliuiy udavi
IsFuTUS nfuILLSTULAR e UTRNYR e
¥uuuiluauasuseuresnsiuiidgesnis
arunndt 7 Taenisiuseutuiiegansly
YUIARINAUIVINBUFIBEN LAz HULTaUTU
LLUUGiaLﬁmmmaﬁ’wmu%uﬁﬁzqmumwmau

v a o w

AN 7 NISHSUUFIDE NN URLESUNAAS

SUUSBELAY

NAN1539Y

1. KM IVNABUA A B AUTEAUTDIABUNTA
50 ksc uaw 75 ksc flongaaunin 28 u

Tun1snAEpUABIYININITEBNLUUEIUNEN
mounsalila Mg athwvnedigesns wiiiesn
AsunInidssfinnnueiniiazaruaulile
AAINUABINITNORA maﬁ%é’]’aﬁﬂ%ﬁwﬁﬁqﬁ
Indissmeaeuluadedl aunsiei 3

Volume 6 / Number 1/ January — June 2018

AN5199 3 UEASNATRIN A AUSTALUDIADUNTA
1018 28 Ju V89 2 NGUFIBENN

o . 8990 MdnUsydeiady
M Jsvdto) (kso)
Groupl 1 59.39
2 57.86 57.56
3 55.43
Group2 1 78.77
2 80.97 80.01
3 80.33

2. HANISNAEDUN18I0AUTLAYVD
Aoun3afl 50 ksc Wietdulousaneunin
eRnaleaLnes

nstasuingnounin lnvazldisdu
Jutaninaiuszninedudrfifuaounia
N1SNAABULITEATWUY Fag1en15lousn
sonliu 3 ga s 2 50U, 4 50U, 6 59U AW
3197 4

A15199 4 HANISNAFBUNIAUTEREUDY
a & A o v v P a

ABUNGA 50 ksc  LiBLESUANGINIERNINEALD

ANDIAUTIUIUTOUNTWUNRIU

FIUIUNTHURN
froehadt 259U 458y 6584
1 63.55 69.47 70.17
2 67.06 63.24 63.48
3 64.39 65.12 65.47
Mduadekso) | 6500 | 6594 | 66.37

910015747 3 (Groupl) waza15197 4
WU fdssaUszdvesnounsaldlaiiiy
NLANNINEN lngA1nasuLsIenUTYRY
vasuiamaunindiaglaglildtanlausn
fieedewiiu 57.56 ksc  Ardasunse
9AUTEAUDIUNIABUNIARIBE1Y LaanIsly
flndeaneslousnsiuiu 2 soull Aade
WU 65.00 ksc w30 ANALTY 11.45 %

- 81 -




9sansirnismalulagigaamngss : amAngsETRRnEIEEI

i1 6 AUl 1 1ABUNNTIAN — AQuIzi 2561

' o

ANNIAISULTI0AUTERYUDIUNIADUNTA
frogrdlagnisidnlndiedalneslausn
$1unu 4 seull Anaduwiiu 65.94 ksc wie
Ay 12.71 % wazidsunsidalseds
Y9ILIABUNTARIDE1ILAN1T LTI NELD
awmaslovinsiuiu 6 seudianadewifu
66.37 ksc 30 ANRNTY 13.27 % 9nioea
mounIndildlalousn nanafe fdanaialale
flaudaslunsiiumadauseduvosnounia
50 ks Lipsarniiiovinnisunsdudiegis
DONUINAIIARBY WU ABUNIAANITUANTN
domerduduns wid1lndieawnesldlad
N15EIIARNVINLAE KANIIIABUNTABID
AamsaUAneuitn Tt unasuidsasisud
druanglunissumasnusede

3. HANITNAABUAIAIEAUTLA8UD
Aoun3afl 75 ksc Wisthulousaneunia
PERINALRELRNDS

nsiasusdsnounin Tnoasldisdu
L"fJu’E’aQ‘ﬁmmuiw’jwa%uﬁwﬁﬁ’uﬂauﬂ’%m
NSNARBURITEITUUIFIBE19n15laUTn
sanlu 3 ya Ao 2 50U, 4 59Y, 6 59U AW
3197 5

A15199% 5 HANSNAABUNAIEAUSTREUDY
ABUNSA 75 ksc WIpE@S USRI Hlnaeawas
ANUTIUIUTOUNISHUNA9AU

4 FIUIUNTAULN
FIDYIIN
299U 459U 699U
1 11286 | 13933 | 137.65
2 11533 | 13508 | 14053
3 11959 | 13636 | 136.84
fduads (kso) | 11593 | 13692 | 13834

1NM15199 3 (Group2) LagM15199 5
WU MA99AUTZAEUDIADUNTALANNIINLAN
pg19lded1Ay neaArfi1dssuusednuszds

yaaursnaunindiog1slaelaldianlousad
AaAemfy 80.01 ksc AU
UseaeunaurisnpunIns10819laen15 14K
ndoaneailavsnsiuiu 2 seull Anade
WU 115.93 ksc w3 ALANTY 30.98%
ANNIAISULTIONUTE YD ILNIABUNTA
feg1alasnslainlnaleaneslousninuiu
4 seull AU 136,92 ks 930 ALty
41.56 % LAz AT ULSO AUSEE BUDIUVSADUNT A
feg1alasnslainlndeaneslousninuiu
6 souilA@ABLINAU 138.34 ksc  u30
ANty 42.16 % ndegsneunIndillle
Toudn nanfe fineuninmiias 80 ksc WU
indleanesivhumageuansafinfids
oaUsEAuvRIsAaunIAla 30.98 - 42.16%
Tngsouniswuilluunzauiign fe 4 sou
v lrneunIninmawnlsyaslnafesiu
A&adnuszdofiszylilaifiu 150 ke Tag
A15RDALUUADUNSALES LUNANAI875 A8
Usedy MUNYNIENTNY WA, 2522

ddaUsedvaanounsnlksc)

140 o====-=== - 13534

—
100 P

-
-
80 B0t

5756 65 65.94 66.37

Lshviurin 239y dsau 638y

=@ Groupl (50 ksc) = =@==Group2 (75 ksc)

A 8 AaeasnUsEaunInauNIALlaLESY
MaalaegdsnsnuEnluksazsau

91INANT 8 WU ArdsvesnaunIaly
Group 1 lldifuduanndnisledie i
LilfiaSurds us Group 2 fimsiiutuves
fawnUszdudiefmafinsiuiuvesnisiu

- 82 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Junsitalinswuil 4 seu MdsnUszduas
Sumsfiuasiinsiniuiiondnies wansli
Wiudrseutuiuimuzay fe 4 soU waz
WS uIuseunIsui§Ineun3nfions
lafldastunadu

dloTnszsin1sivivesiiegnsly Group
1 wud mdssauseduvesmaunialiifiniy
wniniiiesaininreuniniidsdunn vl
Wan1s3tRneudifnndloainos e Suns
Lﬂ%wmaau%wqwmaauﬁuﬁﬁﬁaaéw
Tlannsasumadld Saumnsaindregely
Group 2 WU AeuNImiSiEsgeTy avann
SusdalulgssosnildnebidvRaudessaud
dnsufidaulunisduiids valddegng
arunsasuideluladnauiinnisitives
noundnitogneluiniilousniva udundos
NAFUIMYANAHDY

dsduazaiusena
PANANTNAABUNITUSUUTIANFITY
LssdnUsEaBTRsABUNTAMAIA dnusnagy
Terdn
1. findloainefadafithuiaduiigs

LY9A0819ABUNSANINT18Y 57.56 ksc

[

ldausaiundesnUseaavninaunsn

Fanaald iesandrenadidideiigandn
AaunsnuniuluraunIndeiinnsivineu
Fifihunasuidassuildnlunssuigs

2. fndeamesylniitiunasusigs
wiafreg19naun3Inin g 80.01 ks
anunsaiufdwesneuninliuszunn30.98
- 42.16% MNN1AIADUAIALAL 88193
Hud1Agy \losanidwesreundaiiiniy
sxifinaunnainseunsRuivanzay

3. flndleanassdaiithunasufigs
wissaganaunIaiiiiings 80.01 ksc iisou

Volume 6 / Number 1/ January — June 2018

mMswuilmanzanegi 4 sou nswiiey
§ruauseuituaniu drevladlafidudaely
nssuids esnnmeuninerainnsich
Aouiiiazdidnlunssuigs

Jolduauug
INARANITNAADUILNUINANEIVDINT
wiazaile fnawdlothuldfureunintde
Tnpitihiisiidsgaduluagliamnsadisly
n1sUSulganadnUsedevesnauninla
FatuFesnnsfiaviinsvageunisuusivesin
Fnzaunsutunldlunsaduig

anAnssuUIENA
HI38vevaUAM UENANG NaNLAS Lay
wehis Galdigvinm Undnnmeiegmansles
AMEATAIANTRNAINNTTY UNITNYIRY

WAlLladnsanunaInTruAste Nidu
relunsnageusiegslunuIvell

References
A. Ghobarah, A. Biddah, and M. Mahgoub.
(1997).

concrete columns using corrugated

Rehabilitation of reinforced

steel jacketing. Journal of Earthquake
Engineering. vol. 1, no. 4, pp. 651-673.

A. He, J. Cai, Q.-J. Chen, X. Liu, H. Xue,
and C. Yu. (2017). Axial compressive
behaviour of steel-jacket retrofitted
RC columns with recycled aggregate
concrete. Construction and Building
Materials vol. 141, pp. 501-516.

-83-



9sansirnismalulagigaamngss : amAngsETRRnEIEEI

i1 6 AUl 1 1ABUNNTIAN — AQuIzi 2561

A. R. Rahai, P. Sadesghian, and M. R.

K. Iftekhar Ahmed (2005). Handbook on

Ehsani. (2008). Experimental behavior
of concrete cylinders confined with
CFRP composites. In Proceedings of
the 14th World Conference on
Earthquake Engineering. October 2008.
Beijing. China.

Bixiong Li, Zhe Wang, Khalid M. Mosalam,

and Heping Xie, (2008). Wenchuan
Earthquake Field Reconnaissance on
Reinforced Concrete Framed Buildings
With and Without Masonry Infill
Walls. In Proceedings of the 14th
World Conference on Earthquake
Engineering. October 2008. Beijing,
China.

C. Boonmee, K. Rodsin and K. Sriboonma.

(2018). Gravity Load Collapse Behavior of
Nonengineered Reinforced Concrete
Columns. Advances in Civil Engineering,
Volume 2018, Article ID 9450978, 12

pages.

Earthquake Engineering Research Institute.

The 12 2010  Haiti

earthquake: emerging research needs

January

and opportunities. In Proceedings of
the Workshop on Earthquake
Engineering and Design October

2010. Oakland. CA. USA.

F. Colomb, H. Tobbi. E. Ferrier, and P.

Hamelin. (2008). Seismic retrofit of
reinforced concrete short columns by
CFRP materials. Composite Structures.
vol. 82, no.4. pp. 475-487.

Design and Construction of Housing for
Flood-prone Rural Areas of Bangladesh.
Dhaka: Asian Disaster Preparedness
Center.

K. Pletcher and J. Rafferty. (2008) Sichuan
earthquake of 2008 China. (15 June
2017) https.//www.britannica.com/event
/Sichuan-earthquake-of-2008,event/
Sichuan-earthquake-of-2008.

M. Elchalakani and G. Ma.(2017). Tests of

fibre

rectangular

glass reinforced  polymer

concrete columns
subjected to concentric and eccentric
axial loading. Engineering Structures.
vol. 151, pp. 93-104, 2017.

P. Faustino, P. Frade, and C. Chastre.
(2016). Lateral cyclic behaviour of RC
columns confined with carbon fibres.
Structures, vol. 5,pp. 196-206,

P-C. Chen, M.-L. Lin, and K-C. Tsai.
(2008). Cyclic performance of full-
scale RC columns retrofitted using extemal
jacketing methods. In Proceedings of
the 14th World Conference on
Earthquake Engineering. October

2008. Beijing, China.

R. S. Aboutaha, M. D. Engelhardt, J. O.

Jirsa, and M. E. Kreger. (1999).
“Rehabilitation  of shear critical
concrete  columns by use of
rectangular  steel  jackets. ACI

Structural Journal. vol. 96, no. 1,

-84 -


https://www.britannica.com/event%20/Sichuan-earthquake-of-2008
https://www.britannica.com/event%20/Sichuan-earthquake-of-2008

The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Volume 6 / Number 1/ January — June 2018

R-Y. Wu and C. P. Pantelides. (2017). Y. Xiao and H. Wu. (2003). Retrofit of

Rapid repair and replacement of reinforced concrete columns using
earthquake-damaged concrete partially — stiffened steel jackets.
columns  using  plastic  hinge Journal of Structural Engineering.
relocation. Composite Structures. vol. 129, no. 6, pp. 725-732, 2003.

vol. 180, pp. 467-483.

-85 -



2158153V INALLEEIAAMNTIH : NININBIRETIBAIUFTUN

MNsanTinmswaluladenamnssy : univendesvdgaiuatium unsasiiun
LAZLHEUNTUNANITELALUNANNIVINITIUAUmALLLEE FAINTIUAENT WazanIngIns
FuAneeansuaznalulad lnsunaruifarsanfifuilunsasiasdodliinefifusineuns
Tunsansleunnou uagliogluszwinimsfinnsandfiuivesnsasdu unanuidfiuasly
Miansatuiagdesiunsfinnsunnngnssaandluauiifsitessiua 2 viudends
unAY wazldsuanuiugeuIINuIsUNENIsIaIsmaluladanainnssy © unnInende
safgaruaiuni nesussaundnisveasudnilunisudladuatuasnisinnsudfiug
pagdunounds Tnefifeiauouuslumsdeunanusil

nswsBNAURtUUNAY

FUUULANTINNUN

" Fyuunanun1wlng faeRiones TH SarabunPSK  9u1n 16 UuUNIzANY
10357U Ad Tauenalidifiv 10 v

" fusyerdinenInueunsEae YeUUN 1 43 1euUa1s 1 69 veudie 1.25 i
vourn 1 i

" JedosfunilinseRenarsthnseanuiiednusuuia 18 favun JefiBoudanily
ASPINANTBMTNTZAERIESNYITININ 16 Famn duidendndu q Aulinsefnatives
NUINTLATYAIBVUIN 16 FINUT

FIUBLDYAVIIUNANINUTZNBUAIY
»  Fodesmwlneuaznwndangs 19618nus TH SarabunPSK wunm 18 faun
*  Fofidounwilneuazasdsngy 146dnus TH SarabunPSK vunn 16 favun
. ﬁmuﬁﬁﬁmw%wu’qamuﬁé’aﬁmmau@auuwmmﬁammiwmmammé’mqw
14f8nwys TH SarabunPSK wu1a 14
= yndnganiwingdiuaualiiiu 250 A1 kazn1wdinguiiuaualitiy 300 M
wiaumed@Agy (Keywords) 9113w 3-5 A1 egeneiulu 1 vthnseany
- unAngetazmdfynwlne : 19senws TH SarabunPSK auim 16 67
535UAN
- UNARERN1WIBINgY (Abstract) : 19§78nws TH SarabunPSK au1a 16 6
535U
n ifemnauade Wadendnlddidnus TH SarabunPSK vun 16 fanun Fadoses
wazduienldimsnus TH SarabunPSK vwn 16 fsssum Tnewienuszneudae

- U asursfemudfy Anuluun wasdgmives
NMAEivdweanuIdeningives

- 86 -



o

- deguszaevenside  nsivungeyananeveansidelidennaeiu
rudsn1svasymiiazfnwilaeszydude o

- MY oSunsdunaun1side Basivsiusudeya
wagIsMTiTEiteya

- HaMTIdY BTUIUNANITNAABIAIIT NTULUAAIN AITLEUD
MINAAUTDITNOUIEAIA UasnIRauNAgIY

- asluareiusnena asUnanudRafifunuaInnTiderionsfnu
lagtunfin nouiuaskansITesnatuayy

- LENEANTONBY TP wonansade MugULUU SeUU APA Uazia

lnanssadeiiiunmwlneglidunudngu
wazliildliluiita Translated Thai References
" sUnmuazsse nsdisunmdeafiunmunididaieu Ausseeguamliegls
sunn Tdidnusuun 16 fasssum

N3WULENEN91989
American Psychological Association (APA)
nséredangunany Wunsmunuenastmuaiififouunaldlisddu
MsdBuunany wardaiFesemsmudwusnusteruss freg 1y
Fofusta. @ifiand). Joutiede. Ganinden), Slosifust: drinfiunivdolsfiant
Forjusts. @7, Tounany. Tu Feussansms, Feudlede. (avmhuvanm).

WIRINAUN: dnuniunvSalsanun.

E A N NP = Nda 6 o o o
Forusie. UNAu). Founanu. ansas, T @Uun), wemhunen.

v a a a s ,Ndav o & A a a s a a s 1a
YONIVHUINYIUNUS. (UNIVUEALTT). IBINYIUNUG. INL1UNUSUS YYD

Y

3

(5¥61U) FDE1VNIV1 AINAVBIANVIIVT WA INYNSY.

'
¥ o

YouWAI. (UTNawNg). ¥o1304. AUEe [Tu 1wy U] 9710 wiasansaume.

U

159 URL]

n1sdefuaduunay
AUNAMLRUSTUU hittpy//wwwjournalfit ssruacth wihtu mndesnseazisen
WiaLdy aansofndelddl nesusTauBnisnsaTivnismaluladgeaivnssy
WNINRYIVAAUgTIUNT AzmAlulaganavngsy W Ine1duTvAaIuaium
Wil 1 auugviesuen LYINTsy WARER NFaMNT 10300 Tnsdwsi 0 2160 1438 s 22
15815 0 2160 1440 Email : fit@ssru.ac.th

- 87 -


http://www.journal.fit.ssru.ac.th/

ol oA

, ' WUUHBINEIUNANITE/UNANIYINSNBNAN TN ANUN
‘ 2158153V INALIATAAIMNTTY : NANINBIREINUAFIUGTUNT

UszLanunaay L] unanue [ unanudvnnis

FB-ANA GTIUUNADI e
aouiiAnsagdeuunainy
WU o UL o R LT
WUR/EMAND oo TR e FAAUTYN i
L7 1 TNIANVLOTD v LR o

VAT oo, AU oo TR YL LU RO
BUR/BILAD oo FIVTO oo, SHAUTWEHD oo
TNFENS e TNTANALODD v, TNTENT oo,

VAUT oo XT30S MUY/ FNUR oo
BUB/ BB e FIATR oo SPALUSYAE oo,
NN e NFANALODD oo, INFTENT oo,

PavesusarnunenuaUuidllnglasunsNewns uae R lunsansdulaunneu

G SO Heeunay

-87-



	1.วัตถุประสงค์-บรรณาธิการวารสารเทคโนโลยีอุตสาหกรรม
	2. บทบรรณาธิการ
	3. สารบัญ
	4.1 ธนิดา สุนารักษ์ หน้า 6 -15
	4.2 ไกรพ  เจริญโสภา หน้า 16-25
	4.3 วรพนธ์ ชีววรนนท์ตรี หน้า 26-38
	4.4 วรัญ  วงศ์ประชุม หน้า 39-45
	4.5 กฤษฎางค์ ศุกระมูล หน้า 46-54
	4.6 ไสว ศิริทองถาวร หน้า 55-65
	4.7 กูซูซานา ยาวออาซัน หน้า 66-75
	4.8 ชิชญาสุ์  บุญมี หน้า 76-85
	5.รายละเอียดการเตรียมบทความเพื่อส่งตีพิมพ์ หน้า 86-87
	6.แบบฟอร์มนำส่งบทความ หน้า 88

