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Abstract

The automotive parts industry has continued to grow steadily over the past several years.
Quality control of each component is of utmost importance, as it directly affects driver safety. The
case study company, a manufacturer of steering column components, has recently faced quality -
related defects during product testing. To address this issue, the research team applied various 7
QC Tools to identify root causes and develop corrective measures. The investigation began with the
use of a Pareto chart to compare monthly production defect data, which revealed that the most
defect was press load testing, where values frequently exceeded the customer-specified limit of 30
kN. A fishbone diagram (Ishikawa) based on the 4M principle was then used to analyze potential
causes. The findings indicated that the main problems were the lack of machine adjustments and
the wearing of the jig. As an initial corrective measure, the team installed shim plates (support
fixtures) on both sides of the machine to stabilize the setup. Subsequent process monitoring using
scatter diagrams and control charts showed that the press load values improved and remained
within the customer’s specified range. Additionally, calculations of the process performance indices
(P, and P after the improvement showed better values, indicating reduced variation in press load
measurements. Overall, the improvement reduced the defect rate related to excessive press load
from 0.67% to an average of just 0.03% per month, representing a 95.52% reduction. The associated
defect cost dropped significantly, from 7,635 THB to just 123 THB per month. Going forward, it is
recommended to establish a systematic jig maintenance and machine calibration plan to prevent

the recurrence of similar issues and to address other high-cost defects in subsequent phases.

Keywords: Waste Reduction, 7 QC Tools, Production Process, Steering Shaft Spline
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szuumanaa e’ lusesuddagiuuiesndu 2 ssuu loun
1) 58Uy HPS (Hydraulic Power Steering)
sruuilagldtuilansoanfumataussiulsiiiiu lensedndsludanseynwisnds vie usn
W& ilothorounsslunsinideasanienyumsnde Tasfit lensednasvhauidieniesudviinu
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Ao Lledlviednindouinn1siaauiule
2) 58UV EPS (Electric Power Steering)
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3.2 \n3asiioAruauAAIN (7 QC Tools )
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1) Tus18n139 57980 (Check Sheet)

2) n31 (Graphs)

3) galaunsu (Histograms)

5) unuiuanamnLazia (Cause and Effect Diagram)

)
)
4) unuginsle (Pareto Diagram)
)
6) LHUNININTLANY (Scatter Diagrams)
)

7) wnunin1smuAu (Control Chart)
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3.2.1. uruniiwsla (Pareto Diagram)
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3.2.2. uHuliudnLvALazia (Cause and Effect Diagram)
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3.2.3. UHUHINN1INTLAY (Scatter Diagrams)
& A A Aoy v Y v v o e o v oA '
Juesesdienlduansindeya 2 gansediuds 2 dllanuduiusdaiuuaziuniell uas
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Y @© Y @

X X
Negative Non-Linear No Relationship

JUN 5 f79e19unuiin1snszane (Scatter Diagram) [8]

3.2.4. unugiin1sAuAN (Control Chart)
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3.3 AUAIUNTOVBINTEUIUNIT (Process Performance Index)

FufiANua1U19009nT2UIUNTT (Process Capability Index) 1dwn3 osilon1sad Afldusziiiu
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Y

Pp=[USL-LSL]/6S (1)
Ppk =min[ (USL—X)/3S,(X—LSL)/3S | (2)

lpg?  USL Aa Upper Specification Limit (Agegavestaivunvesgnan)
LSL #e Lower Specification Limit (Angavastonnunvesgnan)
S fe Standard Deviation (@uldgauusnnigiurestoyanaun)

X  fie Average (Anafgvastoyariauin)
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Nfnun warrlsanduyuvendsadliiiovduauuindel 3n101 [14] Alavinsvauiussansainnisnds
lunsgurumswenaufmuIuLUUYNlagIsn1seanuuUn1sMAaes (Design of Experiment: DOE) Ingly
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yagou ewoussdunaiads wdmaliaeuudeasssuy (System Stiffness) anas Javilussiagedu
Flennaoutmaneseu Wuieafuunana [20] finanismuaaandouainn1sia (Measurement Drift
31 aansafinldinratedade wu van ussduandiou Awanden msldnuiifanain wienisdnuse Wy
Fu eidu nsiesuudy Shim d3verafunisuidgmiamemilamiaiy esndinduuldunisne
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UM 14 UHuniiAIUANNIINTEA8YBIAT Press Load ndan1sUTuU

luiuatfuazaudgauuvesdoya Weviin1sAwiual Py Wag Py, Y091 Press Load nauuagnas

nsuily muauns (1) wag (2) Ingldtayanmunisnai 2 asnudn neunisuilual Press Load Py winfu

0.98 ua Py, WU 0.46 viaansunly agladn P, Wiy 1.27 wag Py, windu 0.94 detiu Feasulaimas

N15USUUSER AN P, wae Py dAnfvu esindwinlariuiniy fuillesnanadnadswazdiudeosuy
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Aauyiulse naeuTuuse
518N15

Aug 2024 Sep 2024
Anadedeya (X) 17.25 13.92
Frudoauuannsgy (S.0.) 4.34 3.35
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AP, 0.98 1.27
A1 Py 0.46 0.94

nsundaymainann vliauisaandiuiuvesdeadld am1sed 3 99NAITRNUINTIUILYELEDAN
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Tuiounatay Anduvesdedosas 0.06 waz 0.01 Aua1RU W3eLaAsuaedy Press Load Hi dosihiounds
n1sUsuUgeRe Sosay 0.03 wazAldanslunsfiswesdy anasain 7,635 v wideliies 123 umseliou

= o a ' v @
N1919N 3 Naﬂ’]iﬂ’]Luu@’WﬂE]L!LLaﬂ'MaQU'iUUEQ
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Aug 2024 Sep 2024 Oct 2024
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1 13esdnsiild wiinawgiidumsta Frsnaniste samailunisin Wudu wazesiinsiudoyanis
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7. daisuauuy
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a A
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