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Design of Experiment to Reduce Waste in Chrome Coated Mirror
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Abstract

The chrome coated mirror process is one part of industrial of motor vehicle production. Most problems in case
study of chrome coated mirror production are high waste during processing. Furthermore, quality of chrome coated
mirror products has effect from unstable production during processing and has defect such as scratch on mirror surface,
incomplete paint, small sport on mirror surface. As to reduce the waste and improve quality development of chrome
coated mirror processing by experiment design¢such as Alternative DOE and Classic DOE method. By applying
Alternative DOE can reduce the quantity of experiment as Taguchi’s method. For Classic DOE, increase the reliability
of experiment by analyze as one-way ANOVA. From the result of case study show that the most effect to occur waste is
pushcart factor and next effect is prevent dust on conveyor belt factor. Another effect to quality is chrome coating time.
The best solution from the result of case study of reduce waste and improve quality is baking at 690 degree Celsius with
conveyor belt speed of 15m per minute. Conclusion is use pushcart format with gap design, use plastic protection to

make glass edge smooth, use air pressure in conveyor belt to prevent dust and chrome coating time 8 second.

Keywords : The chrome coated mirror process, quality improvement, Taguchi’s method.
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Taguchi Analysis: Y1 versus A,B,C,D, E, F

Response Table for Signal to Noise Ratios
Larger is better

Level A B C D E F

1 24.31 25.31 30.22 24.26 24.39 25.32

2 25.40 24.40 19.49 25.45 25.32 24.39

Delta 1.08 0.91 10.72 1.18 0.93 0.93

Rank 3 6 1 2 4 5
Response Table for Heans

Level A B c D E F
1 19.000 21.500 32.750 19.000 20.500 22.250
2 23.250 20.750 9.500 23.250 21.750 20.000
Delta 4.250 0.750 23.250 4.250 1.250 2.250
Rank 2.5 6 1 2.5 5 4
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Taguchi Analysis: Yr versus A, B, C,D,E, F

Response Table for Signal to Noise Ratios
Nominal is best (l0*LoglO(Ybar**2/s**2))

Level A B C D E F
48.37 48.03 45.30 45.82
44.60 44.93 47.67 47.15

3.77 3.10 2.38 1.33
Rank b Y 2 4 3 5 6

Response Table for Means

Level A B C D E )
1 50.84 50.93 50.88 50.89 50.77 47.34
2 51.05 50.96 51.02 51.00 51.12 54.55
Delta 0.20 0.03 0.14 0.11 0.34 7.21
Rank 3 6 4 5 2 x
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Taguchi Analysis: Yc versus A, B, C, D, E,F

Response Table for Signal to Noise Ratios
Nominal is best (l0*LoglO(Ybar*#*2/s*%2))

Level A B c D E F
1 37.21 36.89 39.25 40.39 39.93 39.28
2 41.74 42.06 39.71 38.57 39.02 39.68
Delta 4.53 S5.17 0.46 1.82 0.91 0.40
Rank 2 1 5 3 4 6

Response Table for Means

Level & B C D E F
1 1258 1256 1264 1260 1263 1265
2 1268 1269 1262 1266 1263 1261
Delta 9 13 2 5 b | 5
Rank 2 1 - 3 6 4
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One-way ANOVA: Reflectance versus Time

Source DF 53 MS F P
Time 3 144.5575 48.1858 926.65 0.000
Exror 16 0.8320 0.0520

Total 19 145,3895

S = 0.2280 R-Sq = 99.43% R-Sqg(adj) = 99.32%
Individual 95% CIs For Mean Based on

Pooled StDev
Mean StDev + + + +

=

47.360 0.261 (*)

50.040 0.230 (")

52.400 0.255 ("

54.580 0.148 (")

Cwoan
CROECEZE )

-

. + L

48.0 50.0 52.0 54.0

INHANIINAABINIINATITHALI T
o A 1 g o H
wuuimuamafsaNemiasavilatenmunzay

'
@ o

udmunszauiledoifianinadequameiandua
-

14 9y o v o a a L= %
AuMsaznouLdIne szavuiladon 8 U ey
dignadanszay 0.0

N W a e
4.3 MINATOVHUETUNANTIVY
o aw &
mMsnadoududuranms It iumInaaeUIe
A W 1 @ o Y det o Y o
suduwaaglvesailadminniniveddy Tageziin
o o o ¥ v A4y Ve v
msdSuailademinunamuainlanimualinnnanis
- Y o =y o o d'ng
naassfe adegluvusadu Tasliszauiladonnu
$09NILINTIVIINAILIN INDAAVDUTEVINATZUIY
nmswaanszanlasilion edsguugiioy fedenny
< a a ' ' I a
(32veImemuuazansnasrrInilidgungi
aufuilasenuis1vesaewiy (Interaction AB) las
fmuaszaviledogungiiounszdy 690 °C fimua
seauilasennus 1o oW IUNTZAY 15 m/min. 1D

@ a o v g v
Ysmljequamweaadusiauainnulnsveanszon
4 [ °
wazgamoilatenarlumsindevlasidion fivua
o [ 4' - a - é
savilavennarlumsingey 8 I Fmsnagen
tudunansitelamnuasiuiunmsnaalin 3,400
' 9 a o ) o
wiy Tsnanlumskaasiuiu 8 ¥luaiau Taeiinag
MINAFeVIUTUNAMIINY Aduaaaluaisian 4

M1 4 HANINATBVTUTUNANITIVY

kY a = a
mumsaﬂﬂimmmmmﬂuﬂszmumiwaw

FI0MIUDAUTY voudy | dadauveudy
@)

390YATA 114 3.35%

MSAAREUDININ 92 2.71%

Wy 84| 247%

uq 44 1.29%

59 334 9.82%

fudnyazgunmanL IAanszan

d v ' ]
msihudeya Aunde
qUAIBINTIUIU 40 1KY R 1250.82
3y o £
AUANHUZAUN M AZHOUVDINA
g 9 1 =
msinudeya AuNaY
qUAIBINTIUIU 40 LAY 50.08%

5. aql
L
5.1 agUwamside
a o 9
INHANINARBIAZHANTIATIEHIN NG 1Y
Nilsdeniiedgaemsiiaveudefogluuuves
< Y d’d ' a =
sy Tasiladeiiinansenulagasinemsinasosia
' 2 v o a o
91 Faveimualumsasinaounaanuiizeyyn
Y a ' " a '
Tinasestiavulalifiu 1 yalu 1 udunszenuay
fiszozanuenvessesiiaviulaliifu 3 Tadwas
o o o " @ ¥ 3 k4
vgniisdAgdednyuzguaImaIuaInIulng



32 9188189AINSSUAIEASSWUORASTYYS

nszanneiliiogungiien fedsanuiicnemunas
aninatwszuiniledvguugieuiuiledoaimsa
1M1 (Interaction AB) uazgamoileduiiiiod iy
AodnuuzAuNIMAIUIMIAzReULasAsilaTonaly
mundeuTasdon uazieliiiuluanuinguszaad
vpamsIvene anveudslunszurumswanlasiioy
YSuljanuameaadasiaumnnulfinszen uaz
mIazReuvemIzAsIimuaszauiletodinisi
iis

= o o o A E4
M3191 5 Msdvuaszaviltumelvasaniu

19 [4 aw
ogUszaanauive
@ o 4 o o [
yanual ady seAvveilivy
A |gquugiieu 690 °C
B [anu§ivesmonu 15m/min
< -
C PRI TER AT 1309
D [szuuniesuveny | wara@niu
E AuAuTUEeNIY usIAUaY
F naundey Insilion 8 U

MIANINTZUIUMIHAANTZIN INTIHENT MY
n5£aNT0oUd RiAI1AMTAINTZIN R12504R150
mmsazteunas 50+5% Taolfiadesiuginszon
Mirror Glass Convexing Machine Lﬁaﬁnmi’]ﬁuuaz

séviladeiifionsnademsifaveadelunszuaunms
naanszanlasiioy uazdnyULAUNINAIUAIANY
TAanszan uazmMsaznouLas AeI5NTe0nNIUY
msnaaeslasldndnmsesenuuumsnaaes uazm
minaasslagldannzmsdfineia
msfmuaszauiaiolumsmansuiipsduiy
wimuaiiio 2 seduilede iiiesnnminiimsimun
seaviladonateq szavlunisnaaesziiandugs
snuazidoslyiislunsnaasneudiega 3

iwonannlumslasuszavileds Tasmniznis
: o o a :c 3 1
nlasuszaviledovesguugiiounszan Nlazimy
Y1 Yaw WMo o a o
181 dvelilaiiledogangiion fledvanuisves
MU uazdninasauszrinitegungiieuiy
1
ANuEveImewIy uinsnaassdeluiu Classic
& < ' ag ¥
DOE 1ii8491niianusinnanisnaassluiiiosny
A A&' %k v 1 1
Tagdsmg®iu wuhmnnulnsvenszen oglurn
oy = 3 = LY o
WAIgIUNaeIns annamsnlasuszaviledsves
v
a ' 1 o a & 7 9
QuUMQiioy dawaidsAensANHuUMINIAlyIIsuas
Vo o a "o ' 3
na1 gIvedannsanliiinisnaassaeluiy Classic
DOE

5.2 YelaMeNuZ
v ° o av A
gaulvannsmimanmsteiihlszgnalylu
A a - A
msunluilymdug lunszuaunswaald wu msm
1 a A Y a o s 9 b4
anMzMINZAUABNITHAA 1Ne TMnansuav1lna
1 ad = é
Authmuelasizmsmgd Fadluuuamalunism
A4 a 4 o ° Ed
inFesiiamensesilidonazansvaumsnaaelagly
HanmMIMNY

1BNA1391904

[1] aonfueuoud, 2554. “mmmﬁau'lmqmm-
NITUOIUIUA,” NTTNIYATINNTINSIULUA.
4,21 (lum9u) : 12-14.

[2] D.C., Montgomery, 2005. Design and Analysis of
Experiments, 6" ed. USA: John Wiley & Sons.

(3] Y3 lne’ qﬁﬂu' a8y Az WaAMiu mdes
Twyad, 2551. mssenuuumIINARLINEZNS
JinnzvimInaaes. ngamna: dniniuiioey).

[4] gnFo uMIWUT, 2551, MIAIVAUAUNN.
NIUNWA: ﬁﬁnﬁmﬁlﬁﬂgm%.





