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Abstract

The aim of this research is to overcome the problem of delay and non-uniform quality
in the cutting of flat steel bars by hydraulic press, due to the inefficient traditional process of
feeding the steel bar to the hydraulic press. So a conveyor rail system to convey flat steel
bars along with the hydraulic press was developed and designed to boost the cutting speed
and precision. The research method was to build a prototype for the conveyor rail system
and test it to see the difference in cutting performance between the conveyor rail and no
conveyor rail, as well as the cutting time and the accuracy of the workpieces. The experimental
results indicated that the developed system could cut the cutting time of the flat steel bars
with a thickness of 9 mm from 8.6 s/piece (before development) to 3.8 s/piece (after
improvement), which is an improvement of 55.81% efficiency. The accuracy of the workpieces
with thicknesses of 3, 6 and 9 mm and a target 150 mm, showed average size of 150.2, 150.1,
and 150.2 mm, respectively, with a tolerance of up to 1 mm, and an average squareness of
about 90° with a tolerance of up to 1°. In addition, the results of the process capability analysis
using a computer program showed that the values of Cp (process capability index) and Cpk
(process capability index adjusted for actual position) for thicknesses of 3, 6 and 9 mm were
1.85/1.39, 1.95/1.60 and 3.30/2.26 respectively, all of which are superior to the industrial
standard of 1.33. The results of the research validate the developed conveyor rail system
which can enhance the production efficiency, ensure quality control and can be applied in

real industrial conditions.

Keywords: Hydraulic press, Flat steel bar cutting, Conveyor-assisted feeding system,

Cutting accuracy, Process capability (Cp, Cpk)
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pssd yadaneuRAIL (5) YARAVAINAIU ()
1 8.6 3.8
2 8.7 3.9
3 8.5 3.7
4 8.6 3.8
5 8.8 3.9
6 8.5 3.7
7 8.6 3.8
8 8.7 3.8
9 8.6 3.9
10 8.5 3.7

BER 8.6 3.8
SD 0.10 0.08
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TUSWNSUABUALADT NNUAAIAINNAAIALAFBUNAEBNSUL 1 mm (USL=151 mm, LSL=149 mm)

WU Tz LIUERYTAINUDINTEUIUNT

6. NANITANTUIU
nansALiuauuussenidu 3 aundnainguszsasnueaanuide lown 6.1 Ma3suifisunan
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A1571991 3 WiguLgunaaaglunSHAMANEULULIUIAAIUIRLIATGE

ﬂig‘U'JUﬂ'ﬁ(;]jﬂ AIUNUT 3 mMm ATUNUT 6 Mm AIUKAUT 9 mMm
YAFAEITAUT (19T NHE) 345 355 38
YAFANDUNALN 4.4 s 6.4 s 8.6
nsdmpLna 26.1 s 274 312
wieadesdn 14 in 350 s 64.0 s 90.5 s

999 3 wureedandsianninatedslunsdnananiefisuiuneuiamuinnaany
WU @unsoantiatba Aty 20.83% ETUAINIUNLA 3 mm 45.31% d1FUAIWNUY 6 mm
uay 55.81% dnsuanuvun 9 mm deSeuifieuiumsianiouna Wuiﬁéqmﬁwa”qﬁmuﬂﬁgnm
UBENIN 85.9%, 87.2% AT 87.8% & WMSUAIILMLA 3, 6 WAy 9 mm ANy wasiilaisuiuiedes
L?ﬂlaﬂﬁﬁﬂwudwﬁﬂizﬁw%mwgm’h 90.3%, 94.5% Wa¥95.8% MUA1AU
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M5UsEEILATULLUE N UANEILAE AR NYBIT U LTS TAIF LI UN s Tne ST U
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Tumns9di 4

A5199 4 AU VBITUNUNGINITHAILITEUUT A A

AU AU AU AVNARIA | AILRIN | AYINAAIALAA B
Fus (mm) | wWvne (mm) | wde (mm) | waew (mm) | wie ©) A11RN (°)
3 150 150.2 +0.2 90.1 +0.8°
6 150 150.1 +0.1 89.9 +0.7°
9 150 150.2 +0.2 90.0 +0.6°

INANTNN 4 NUNFUNUNNATILEANEIRRERYlUYIe 150.1-150.2 mm TANARTA
wasUluAY +1 mm Wulumunan A nrualurauwani1sive ¥enaINt ATAININRINLRA VD4
Fuuynaunuey ivszuna 90° Ianuaaiandouluiiu £1° wandlniiuissuusnandeaae
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6.3 MIIHATIAAILANLITAVBINTLUIUNNT (Cp wag Cpk) melUsunsuneLiiomes
NM5TLATIZN AT AIIUEINITOVOINTEUIUNTT (Process Capability Index) Fuilunisnag
TUsunsumeufinmesifiesuiduninuad osuasdnenInueInszuIun1SRANA IR Auunan
Wsaneanendueuil 150 mm waza1runanadoufiseusula +1 mm USL=151 mm,
LSL=149 mm Wan1s AT EtdmiUmManEuLULLRaT AL RRR AT 3 He 5
6.3.1 NANMFIATIEVEMTUMENEULULILA 3 mm
13RS IEAAINLE TN TAVBINTEUIUNTASUME MALUULIALY 3 mm siunsiite
Ussilwanesnmuesnszuiumsslaglaadvd Cp uaz Cpk Wushdinussansnmussnszuaums

HANITIAATIZALANIAINING 3

Process Capability Report for C1
(using 95.0% confidence)

LSL Target usL
Process Data | Overall
LSL 149 ] — ——~ Within
Target 150 [ -
USL 151 | Overall Capability
Sample Mean  150.248 | Pp 2.16
Sample N 30 | Cl for Pp (1.61,2.72)
StDev(Overall) 0.153984 | PPL 2.70
StDev(Within)  0.180362 | / PPU 1.63
Al Ppk 1.63
W ClforPpk  (1.19,2.06)
A Cpm 1.13
LB for Cpm 0.96
Potential (Within) Capability
cp 1.85
q Cl for Cp (1.37,2.32)
\ CPL 231
N cPU 1.39
\ Cpk 1.39
X | ClforCpk (1.01,1.77)
Ny
149.1 149.4 1497 150.0 150.3 150.6 1509
Performance [
Observed Expected Overall Expected Within
PPM < LSL 0.00 0.00 0.00
PPM > USL 0.00 0.53 15.39 |
PPM Total 0.00 0.53 15.39

A7 3 Naﬂ'ﬁ%Lﬂi?%%ﬂ’l’]&lﬁ’]&l’ﬁﬂ%@ﬂﬂﬁ%U’JUﬂ’ﬁﬁ’Wi%JUmgﬂLﬁ‘L!LL‘U‘LWIu’] 3 mm

A 3 WUIANRABYBINTEUINT (Sample Mean) AU 150.248 mm wazAdosiuy
119551un181UN5EUILATT (Within StDev) 117U 0.180 mm dawaluardwininuaiusnves
N3EUIUNS Cp Wae Cpk AUy 1.85 uag 1.39 amd1dy %ﬁgqm"]mmsﬁmmgmqmmmﬁmﬁ
133 [14] ﬁus’]’u’iwﬂszmumss"fqm:uﬁamuv&]m@mmwmaqﬁumﬂﬁagJ;msﬂwuaUmﬁﬁmu@lgﬁaéwﬁ
Us¥AnBATm WA Cpk 9A1N11A1 Cp L?ﬁﬂﬁaseﬁqﬁﬁdmismums%ﬁmiLgaaquélﬂwﬁq%m§wﬁm
vuuNmuiefinsandnvuzvesian NUTAVENAULULILT 3 mm SwnTuuAanisduaniouuay
ﬂ’ﬁL‘ﬁlEJWY’JiSM’JIW\‘iﬂ’ﬁJ@uLGZT’]?‘{;GTWLLﬂﬁﬂ@fﬂlgﬂl’mﬂd?iﬁﬂﬁﬁﬂ%’]ﬂﬂﬁ’mﬂﬂﬂd’] \losnnflanuudauss

L%Qiﬂix‘iﬂiﬂﬂﬁhﬂ’lWﬁﬂwaiﬁﬂﬂﬂ?’]mLL“UTUTJ‘L!SU’ENﬂi%U?Uﬂ’]iiﬁﬂﬂ’l’]ﬂQﬂJ 6 WAy 9 mm Lﬁﬂ‘Ll’eJEJ PEANY
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6.3.2 HANITIATIENAMSUMANLAULULNUY 6 mm

[ a

ﬂ?'ﬁLﬂ'ﬁ’]%%ﬂ'ﬂ?«laqﬂﬂiﬂ“U@ﬂﬂi%‘U']uﬂW'iﬁﬁﬂ%JUL‘I/TﬁﬂLaULLU‘u‘VT‘UW 6 mm ANTUNITLND

¥
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UsziliuatasnmuazUszansnmassnszuiunisaalaglynidail Cp waz Cpk Llumdinaaninaes

NTTUIUNNT HANITUATIZULEAIAINING 4

Process Capability Report for C2
(using 95.0% confidence)

LSL . ~ Target . - USL
Process Data : Overall
LSL 149 [ ! BN — — —~ Within
Target 150 i ‘
uSsL 151 : Overall Capability
Sample Mean  150.177 i Pp 1.67
Sample N 30 | Ci for Pp (1.24,2.10)
StDev(Overall) 0.199453 : PPL 1.97
StDev(Within) 0171191 | | H PPU 1.38
== Ppk 1.38
Ci for Ppk (1.00, 1.75)
Cpm 1.24
LB for Com 1.00
Potential (Within) Capability
Cp 1.95
Ci for Cp (1.45, 2.44)
CPL 2.29
‘ CPU 1.60
Cpk v
CiforCpk  (1.17,2.03)
|
|
|
1491 1494 1497 1500 1503 150.6 150.9
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 0.00 0.00
PPM > USL 0.00 18.30 0.76
PPM Total 0.00 18.30 0.76

2N 4 NaﬂﬂiaLﬂ'ﬁ?%ﬁﬂ'ﬁﬂﬂ?ﬂ’]iﬂ%@ﬂﬂ'ﬁ%U'JUﬂ’liﬁWﬂ%JUmgﬂLaULL‘UU‘VmW 6 mm

1NN MF 4 WUIIAILRA BYBINTEUIUNTS (Sample Mean) M1AU 150.100 mm LazA1
Deauummsgrunislunszuaunis (Within Stbev) Wiy 0.171 mm asxalvandasiinuauise
Y99n5EUINT Cp WA Cpk AU 1.95 wag 1.60 Aud1fiy Feganinnamunnsgiugaamngsy
7l 1.33 [15] Budunnsvuiunsiiaiosnmuaranansomuasamnnsestuslaognsdusyansam
dofinnsuinisnszanedvesteya wuALed sreenTruIunses lnaa U manemnduidle
WIBuLEuAUIME NLAULULALY 3 mm AalnA1LAGIALAG BUTDIT LILANAUATYELR 1
\afigsninnisnszanefiveseyaldnwuraiianon1nd usEUUAIINIAIUANAIINLUTUTINYDY
nszvaunslaRTumEnaULILIL 6 mm dannuudusadidasanannnundnauuumu 3
mm Fasannsduasiiiounarnadewhvesiunuszamsougiurusinamalnsruug

a1desaNnsaAIUANLLINITIAGRUNTasTan il snmunTuvasfeiussuulansednaunse
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Cp wag Cpk WuUMTTAUTEENS N MUBINTEUIUNMTHANTIAATISRUAAININTNG 5

Process Capability Report for C2
(using 95.0% confidence)

LSL Target USL

[ Process Data : Overall
LS. 149 ! - - — - Within
Target 150 H —
usL 151 Overall Capability
Sample Mean  150.177 Pp 1.67
Sample N 30 : Cl for Pp (1.24,2.10)
StDev(Overall) 0.199453 : 2 PPL 1.97

Ppk 1.38

|
StDev(Within)  0.171191 | Vol PPU 1.38
i - H p E
Cl for Ppk (1.00, 1.75)
| 1.24

Cpm

LB for Cpm 1.00
| Potential (Within) Capability
Cp 1.95
| CiforCp  (1.45,2.44)
| CPL 2.29
CPU 1.60
Cpk 4
| ClforCpk  (1.17,2.03)

1491 1494 1497 1500 1503 1506 1509

Performance
Observed Expected Overall Expected Within

PPM < LSL 0.00 0.00 0.00
PPM > USL 0.00 18.30 0.76
PPM Total 0.00 18.30 0.76

AN 5 HANITIATIENANNAILITVBINTLUIUNITEIMSUMANLAULULYYT 9 mm

AN 5 WUIALRABTDINTZUIUNIT (Sample Mean) 118U 150.317 mm Lagaltleaiuu
1105571un8luNsEUIUNIT (Within StDev) iU 0.101 mm adualnaIfyiAua1u1s0ves
N3EUIUNIS Cp kag Cpk AWMU 3.30 Uag 2.26 AMUAIRU F98INIUNUNUINTFINEAAINNTTY

wandbiuanszurunmsianunlsusiumunuazifnanmagdunisaiuaunun masstuauln

'
Y

dulumuvefmuaidefinrsannisnsznefvesteganuroyadiulvgynizgniaeylnaniadeuas
fnanszanedasiun aeanaosfiuaduil Cpk figenan 2.00 Ssdeegluseiuiiben nszuiunisd
@il B30MgeUuaraImIInAIuALAIINAAIALAE DUT83T uulnes1efiUsEANS AmM Aadbves
nszvaumsgiivualumd sdlunsdnsidauudnuos wdnauuunun 9 mm faruudausads
Tnssasgeiianideissuifioutuasmnuwadlalumnaasuassalnnisduasiiousasnsindeu
et unuITM N ITUINNRnanai narUUTE LA B I S0AUANAUNLIYD YR lnDENs

wuuguInTurgRgnusruUlansednarunsantenenusudeulnossii@iosaniasalaue

[24]



Journal of Industrial Technology Buriram Rajabhat University
Vol. 8, No. 1, January - June 2026

AaNalnAIAIULUTUTINVRINTZUIUNITANN A LAz e LU sEANS A luN1SAIUANA A INT DY

Furulneestnlay

M13797 5 asuAirtianuaNnavenseuIung (Cp, Cpk)

AUMLNTU (M) Cp Cpk Lﬂmeﬁmmgm (1.33) NaN1TUTELIY
3 1.85 1.39 o HANUENLNTOLNEIND
6 1.95 1.60 M1 HANuENTaLiE I
9 3.30 2.26 o finuanunsome

NA15NT 5 agulansruiumsdamdnauiuen A eanalensednsauiussuuIg
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7. 9AUS1INANTIVY

mnnansadunuluine 7.1-7.4 aunsaedusionalagd

7.1 sunailunisin nsAafiszuusddssrisannanlunisinatesrstaauanislumgn
WU 9 mm FeneuRaLniinaeas 8.6s ndsimuanude 3.8s Andulssansawiinty 55.81%
NaRINa1IEBAAA BN UNENNNTUDITEUUAEES (Conveyor System Theory) 328aALSIAUNILANT
LA DU LAZANLAT LN ST AR LU IS S UALTINUI NS UUEENUE L E D 1E1NSanLaN
[16] lunsiadeusiefagla

7.2 pruAuLL U sTuus1anassraelvsunu et uauiiauaiasedmalnainang
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BN

7.3 AMUAIINAINITOVBINTLUIUNTT A Cp wag Cpk ﬁ'quiw 1.33 ’Lunﬂmwwmﬁu{]’mﬁ
nszurunIndsTandanuadesuasddnenmismedmunisszgnalylugnanvnsuna
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AYNAINNTOLTBINe [18] A1 Cpk AR UALAUNUIIB T I (1.39, 1.60, 2.26) F1vdiua
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