] 4” Kasem Bundit Engineering Journal Vol.7 No.1 January-June 2017

MTILATIERIZUUNTIAE MU @I NWANNRANAIA
n1‘m‘n%§m1u§%ﬂ§u'“(?m'lsmﬁﬁ'm‘sw
MEASUREMENT SYSTEM ANALYSIS FOR THE PREVENTION OF
INSPECTION ERRORS IN ENGINEERING LABORATORY COURSE

1837138 D133
mm%ﬁmmmqmmﬁmi ATRAAINTINAIRNST URIINLIRDNLLEN
19 Wy 2 duauim fLnaLilad IWIAWLEN 56000

Erawin Thavorn
Department of Industrial Engineering, School of Engineering, University of Phayao

19 Moo 2 Tambon Maeka, Amphur Muang, Phayao 56000, Thailand

UNAnLa
wldpiiiiagdszadinaosnuanudanaianiasafunuraidzeuwimd jianimis
AAINTIY I@Uﬂizqﬂm“lfﬁﬂ'li’?l,ﬂﬁzﬁizuumﬁ@ (MSA) Lﬁ'aszqmmw”uuﬂsﬁmﬁmzdawa@ia

a 'Y A = PN X = a &

ANUAaNaIaTa9IzUUMIIe lagiiandnsinmsyjudnswugiunislansuaziansiszuy

v e A a a A o A
MTIAAUALINTA Aa 1) ANNauLBLS 2) ledasnIw 3) LEILFw Lag 4) ANUADI HAMT
FATITANDIN qmauﬂaéﬁumwLﬁmvl,&immmyau{uvlﬁ(P/T Ratio>30%) 31NUTIAUA
mm@;‘[mlﬁmuﬁ'ﬂm@;LLa:NaLLa:ﬁmu@mmmmﬂwlmﬂ%'uﬂgd Namiﬂﬁ_lﬂ;awmw ]INTD

@ va o A o A ' . A @ ' 1
ﬂamuqmaummummmm% 13489971067 P/T Ratio aA8IARALMINY 7.16% RINALAAA
mmw"’ul,l,ﬂimaai:uuﬂﬁf@LLa:ﬁnvlﬂgjmia%ﬂw”umaummgmmﬁLﬂiﬂ:ﬁi:uumii’@Lﬁ'a
ihvlﬂﬂs:ﬂqﬂ@ﬁflu’?%ﬂﬁﬂaaﬂ”ummﬁ@wm@mmna%umﬂumsL%ﬂumiaauﬁﬁ

a a 4
UIeRNTNINNINDY U

o o @ a

AEIAY: MIIANZRITLUNITIA, GRER, ANUANALARE, AR Y

ABSTRACT
This research aims to prevent the inspection errors which is result from lecturer in the
engineering laboratory course using measurement system analysis (MSA) in order to

determine causes of the variation that may affect the measurement system. This research
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considered basic lathe operations and analyzed measurement system based on 1) bias,
2) stability, 3) linearity, and 4) precision. After the analysis all data, the unacceptable results
was precision (P/T Ration>30%). Cause and effect diagram employed to find the cause of
variability of the measurement system. After improvement, the result demonstrates that the
precision was acceptable because P/T Ratio was reduced to 7.16%. This result in reduced
variability and lead to create MSA work instruction to be applied as a prevention of inspection
errors in more effective engineering laboratory course.
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Gage R&R Study — ANOVA Method

Two — Way ANOVA Table With Interaction

Source DF SS MS F P
Parts 14 0.80889 0.0577778 22.7500 0.000*
Operators 1 0.04444 0.0444444 17.5000 0.001*
Parts * Operators 14 0.03556 0.0025397 0.9524 0.511
Repeatability 60 0.16000 0.0026667

Total 89 1.04889

Alpha to remove interaction term = 0.25
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Source StdDev (SD) (6 * SD) (%SV) (SVIToler)
Total Gage R&R 0.059763 0.358576 52.90 179.29
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Reproducibility 0.030478 0.182870 26.98 91.44
Operators 0.030478 0.182870 26.98 91.44
Part — to — Part 0.095860 0.575162 84.86 287.58
Total Variation 0.112964 0.677781 100.00 338.89
Number of Distinct Categories = 2

* P-value<0.05

Gage R&R (ANOVA) for Measureamemt
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A13199 2 Namsﬂmaaammmamamsﬂ%’nﬂga

L INIG ndc P/TV Ratio P/T Ratio
Aaul3uilys 2 52.90% 179.29%
1.1 2 42.68% 124.52%

1.2 6 20.15% 60.16%

2.1 12 11.14% 19.94%

2.2 30 4.68% 8.84%

2.3 35 3.96% 7.16%

P a 6 e v A [ v a
M1318N 3 Naﬂ’]i’]Lﬂi’]z‘ﬁ@]‘ma&l‘ﬂ@lﬂ’]%ﬂ']’]&llﬂﬂ\‘lﬁadlliﬂlh;\‘l (LB ININ 2.3)

Gage R&R Study — ANOVA Method

Two — Way ANOVA Table With Interaction

Source DF SS MS F P
Parts 14 30.5159 217971 1626.26 0.000*
Operators 1 0.0011 0.00111 0.83 0.378
Parts * Operators 14 0.0188 0.00134 7.25 0.000*
Repeatability 60 0.0111 0.00018
Total 89 30.5469
Alpha to remove interaction term = 0.25

Gage R&R
Study Var % Study Var %Tolerance

Source StdDev (SD) (6 * SD) (%SV) (SVIToler)
Total Gage R&R 0.023876 0.14326 3.96 7.16
Repeatability 0.013599 0.08159 2.26 4.08
Reproducibility 0.019625 0.11775 3.25 5.89
Operators 0.000000 0.00000 0.00 0.00
Operators * Parts 0.019625 0.11775 3.25 5.89
Part — to — Part 0.602545 3.61527 99.92 180.76
Total Variation 0.603018 3.61811 100.00 180.91

Number of Distinct Categories = 35

* P-value<0.05
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Gage R&R (ANOVA) for measurament
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2009 Bl % Convibution 15
B % Sy Var
[l % Tolesznce
- 14
13

Gage R&R Repeat Reprod  Part-to-Part 12 3 4 5 8 7P3n59 0 1112 13 14 15
al

Percent

R Chart by Operators
1 2 measurament by Operators

1 T " E

§ 0.050 : UCL=0.05080

3

] J _

TEu.uzﬁ VA@%%A f=0.01973 14

= 0.000 LeL=0 \—'—‘ \_’_1
1 2

% RS 60 S ABNIDAG T R 61 BN ALS RS 13
Parts

‘Operators
Xbar Chart hy Operators Pel

1 Parts * Operators Interaction

1 15 Operators
= ——1
g s moses ]
\j '\/‘ v ‘\/ \/ v 14
AP N VA PP PP ©

HaE 12345676 35000208856
Parts

Sample Mean
i

Average

54 anwllensiguaEatfa waNaNBInRalsuLYe (WwIn1eh 2.3)

INAINN 3 WU FuIuNia (Part) Ianuuanadinuaainpday (P<0.05) e
INFuunguiRenianuuand9iu §mIUETe (Operators) Liflanuuandanuadiail

@ o s ' vy A g A [l ] o 1 Ced v a A nntz’l’
wnayrInt (P>0.05) LLﬁﬂG'J']EJJ'Jﬂ&Iﬂ']TJ@T%G']%YIVL&ILL(?']ﬂ(ﬂ'Nﬂ% ANANNHNBLUIAUIANNZDRA

2
'

Winnu 0.0136 Jadtuas SIS GIRAYNAL 0.0196 TaRLNAT LAzAIANNEBULIIINTTLY
330 (GR&R) wiry 0.1432 Hadiuas Geaenalidn PIT Ratio WAL 7.16% ugasinssuy
mMyasINTaLEnLEzNaanuiaLas e waz P/TV Ration Winny 3.96% WaadiN3suunsia
fanuanuralunsasatuanuiuidsvasnszuiumsle

mngﬂ‘ﬁ' 4 Lfia‘ﬁﬂ’]im’ﬁl’mLLN%Qﬁﬂ’JUQ&Iﬁ’]L%ﬁIﬂWU’h ssuunmiafianelluans
LENULYZAMNLANATIVDITUING LAZFOAASBINUAN ndc ATANMATY 35 F9u1nninen
uwuzth dwsuukunlauauisuwudn SalliWduagneweninanlIugu ugagsindiale

mmzuumﬁ'ﬂs‘]’aﬁmmw"’uuﬂsmmﬁ@asJLwiﬁvl&imnwaﬁ%ﬂizﬂu@ia‘s:uumii’@ wazLie

Qe

NINTHIIINUH WA INLULNR D wuimmmaamuﬁﬁﬁwﬁ%Lmﬂ@mﬁ'u FOAARDINUNIIN
m'lué’uw”uﬁizm'lﬁmmuazQﬁ”@ﬂﬁé'nwmwaaLﬁuﬁsﬁauﬁ'uﬁ'uwaﬁ LEAIINNDIAT I

dl tﬂl 7 z ~ ™ : U [ =
muauuulagll ;dmmaaanmmsmmmmvl@Lmnu

UNADIUINY ACUDAINSSUANAQOS UKIDNYNAYINBUUNUAQ



] 5 E Kasem Bundit Engineering Journal Vol.7 No.1 January-June 2017

4.4 MEBANIAIZIHAIINATITAIZTLUNITIA
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