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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
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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
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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
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naslsinlse 687.25 —290.90—p
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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
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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)
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