MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2026.04.003

’

UNAMNITY

v 1
=R A =~

(% ¢ o a
miwwuﬂqﬂmmauﬂm%ua']mwaamnmmwam‘lm']mngnﬁ’a

I}

~ v A &
YWLAIDINAD L WD
°/ et =~ ~\ = Q@ *
mgnﬂs mty%w,‘sad‘saa ay A3 ﬂi&’“ﬂﬂ%%&%ﬂ

M IAINTINNIIANTAAMHNTIN, anzinalulabaasnnysy, W InenaenIAgNowaIuns

’ ;‘Tﬂizmm’mmmm‘i (Corresponding Author), E-mail: sarinya@techno.rru.ac.th

WNTULUNANN: 2 AaNAw 2568; IANLNIRLNANY: 8 TUINAY 2568; IuNALTULUNAIN: 26 NNTIAY 2569

TuneunTaan b 17 Wweneu 2569

o
[ A o

UNAAED: mu?a‘fﬂmaﬁtm@qﬂs:mﬁlﬁaaaﬂmem:w”@umqﬂmfﬁ'uﬁﬂﬁmm:auﬁ'u%ymmgﬂﬁaslu
NITUIUMITRNZAIBLASaINa CNC Im&juﬁummmauL’Jmlumaﬁwmuauﬁwé'm'lmmﬁwuaau%ﬁ"n
nstdans Madduenisalrnmsiienedamanuawninilu-viala wwunddadie-davn o
ildgnsliudsanszuiumamundannis ECRS namadnsiwud TywiRadwannislswasumutn
Fsmunsnsubatuinuldasiasnitiudaseumsviem ﬁavl,@i”ﬁmiaaﬂm_l'uLLa:aﬁ”ﬂaqﬂJﬂiﬁﬁuﬁﬂémmﬁ
NI05095UN AR ldASIAT 9, 12 WAz 16 TADTOUNITVNIL WAININARBUNINAAGNAD 12 T
wudm’]mwamﬂLﬂﬁiaumaw‘hl,mmELm:leiLﬁu 0.02 AARLUAT ﬁﬁ'@mm@gmmmﬁ'ﬂ +0.020 UAHLUAT
WA ATANA YN TL —0.004 TadLaT Laz lINUTUNULEY TOUNAINIFNWAALAAAIIN 43.55 T

& a a. & ' v o a A X AT = A
ADTW Lﬂaa 42.53 MW INATH ﬁ{lwalﬂa@ijwa@“wu“ﬂu"ﬂqﬂ 82.66 ﬁu@ﬂ“ﬁ'ﬂiuﬁ v 84.65 ﬁu@@“ﬁ?]:uﬂ

' '
o A o

a AI J v a v ' a a ‘lq; v
Aatdun1niuduiasas 2.40 mmmﬁ:ﬁ@uﬁuwmw ﬂimmmwammumﬂml‘ﬁm:mumnm:g

(2 A

"Emmgnﬁaﬂmuﬂa 257 ?@@]‘aﬂ

q 9

ardamn: qﬂmzﬁaﬁ'uﬁ@%mm; LATRINATLAUT; TAUIAMINES: W Wi lu-vin'la; wwundnmarinu
=1 U A aaA 6 = o

Jegna-Jav7; DTNTlaR; NIANEINIIVNGH

The Journal of Industrial Technology (2026) Volume 22, Issue 1 http://ojs.kmutnb.ac.th/index.php/joindtech

33



MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2026.04.003

-

UNAMNITY

Development of Workholding Fixture for Cycle Time Reduction in

Flywheel Pulley Drilling on CNC Milling Machine

Nattapat Kanchanaruangrong and Sarinya Prateepchanachai*

Department of Industrial Management Engineering, Faculty of Industrial Technology,

Rajabhat Rajanagarindra University

" Corresponding author, E-mail: sarinya@techno.rru.ac.th

Received: 2 October 2025; Revised: 8 December 2025; Accepted: 26 January 2026
Online Published: 17 April 2026

Abstract: This research sought to develop and construct a suitable fixture for flywheel workpieces
during the drilling process using a CNC milling machine, focusing on reducing cycle time and enhancing
the manufacturing productivity of the case organization of the study. The research technique employed
problem analysis with Why-Why Analysis and Left and Right Hand Charts to facilitate process
enhancement grounded in the ECRS principle. The research found that the present problem resulted
from the use of a three-jaw chuck, which could hold only a single workpiece every cycle. A new fixture
was designed and manufactured to accommodate 9, 12, and 16 workpieces each cycle. Experimental
findings from drilling 12 flywheel workpieces indicated that the hole position tolerance did not surpass
0.02 millimeters, the hole size tolerance is +0.020 millimeters, and the shaft tolerance is -0.004
millimeters, and no defective workpieces were detected. The average cycle time decreased from 43.55
seconds per piece to 42.53 seconds per piece, leading to an increase in the manufacturing productivity
from 82.66 pieces per hour to 84.65 pieces per hour, representing an enhancement of 2.40%. The
break-even analysis indicated that the minimum production volume required for the flywheel drilling

process to be cost-effective is 257 sets per year.

Keywords: Fixture; CNC Miling Machine; Cycle Time; Why-Why Analysis; Left and Right Hand Chart;
ECRS; Work Study
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