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Chirayu Chitchurchun 2012: Integration of Value Engineering and Six Sigma for
Automotive Seat Industry. Master of Engineering (Engineering Management), Major
Field: Engineering Management, Faculty of Engineering Sri Racha. Thesis Advisor:

Professor Emeritus Ampika Krairit, M.S. 117 pages.

This research presents an integrated Value Engineering - Six Sigma framework in
studying the design and cost reduction in automotive seat industry. The proposed model focuses
on cost reduction, function and quality of a product simultaneously by integrating appropriate
tools of Value Engineering in the DMAIC methodology of the Six Sigma. This new process is
called Integration of Value Engineering and Six Sigma (IVESS). The proposed model was
applied to a case study in automotive seat industry and led to a cost saving in the first case study
of 8.48 baht/piece or 932,800 baht/year and in the second case study of 3.45 baht/piece or

758,450 baht/year.
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Pareto chart for faults
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3.2 M5AA®eN (Elimination)
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- MIMdaFuaIUNSIFounso 1y (Eliminate redundant or

unnecessary components)
3.3 M357 14w (Simplification)
- MIPONULNITEUNY (Simple Design)
] = 1 .

- 51319381918 (Simple shape)

Y v
- TupeuNIBd W UMILIENOUNI1Y (Simple assembly process or sequence)
3.3 msaaulas (Modification)
- 195 731719 Na (Less expensive materials)
- uilszansanlumswan (More efficient manufacturing)

- AFmsvudamaiaon (Use alternative transportation methods)
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M1 6 uaasiivaulunsdan IVESS veamsaadunuaanisiunizsooud
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Wanthiy (Team Leader) Program Management
N Cost Analysis
= .
NUAY Purchasing
Nuau Trim Product Design
N Trim Quality
N Trim Manufacturing

3.1.3 MINIANABINITVBIgNAT (Customer Needs)
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3.2 Functional Analysis

32.1 adusemsaivilszney (Create a list of Component)

3.2.2 SMUAMAIYDILABLBIALTZNDY (Determine the value of each

component)
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M1319N 8 “Functional Analysis Diagram” UBIYANUIHUIUIZTDIUAVITIUNUANI

Component/Assembly Function
2z
= o0
‘-
Item 2 ,E_ 2 =
Part No. Part Description Material Description < = 8 b
No. ‘g - et -
=
= & < )
3 2 £ g
5 - < =
1 JSI 16693 Leather Insert Bottom Back 60% Leather Perforate 1
2 JSI 17645N Insert Upper Left Back 60% Leather Leather Perforate 1
3 JSI 17646N Insert Upper Right Back 60% Leather Leather Perforate 1
4 JST 16691 Leather Insert AR TOP Back 60% Leather Perforate 1
5 JSI 17647N Insert Upper Center Back 60% Leather Leather NON Perforate 1
6 JSI16696 Leather Bolster AR Inner Back 60% Leather NON Perforate 1
7 JSI 16699 Leather Bolster Outher Back 60% Leather NON Perforate 1
8 JSI 16698 Leather Bolster Bottom Back 60% Leather NON Perforate 1
9 JSI 16694 Leather Bolster AR Bottom Back 60% Leather NON Perforate 1
10 JSI 16695 Leather Bolster AR TOP Back 60% Leather NON Perforate 1

8y



M31990 8 (AD)

Component/Assembly Function
2
= ) on
= = £
L = -
Item A = g =
Part No. Part Description Material Description f = 8 %
No. 5 b1 = =
= & < )
s g £ 5
) -9 < =
11 JSI 16697 Leather Bolster AR OUT Back 60% Leather NON Perforate
12 P12605N Insert Lower PAD SLAB Foam 5MM, 1 1
13 P1260IN Insert Upper PAD SLAB Foam 5MM, 1 1
14 P12599N Insert Upper Left PAD SLAB Foam 5MM, 1 1
15 P12602N Bolster Center PAD SLAB Foam 5MM, 1 1
16 P12598N Bolster Outer PAD SLAB Foam 5SMM, 1 1
17 P12597N Bolster Bottom PAD SLAB Foam 5MM, 1 1
18 P12640N Panel Center Lower PAD SLAB Foam 5SMM, 1 1
19 P12604N Panel Center Upper PAD SLAB Foam 5MM, 1 1
20 P12600N Bolster Inner PAD SLAB Foam 5MM, 1 1

6v



M31990 8 (AD)

Component/Assembly Function
2
= ) on
g = £
D = -
Item A = g =
Part No. Part Description Material Description f = 8 %
No. 3 3 < =
=9 2 2 o
= 2 £ 3
A A < =
21 P12630N Facing Bottom Right Vinyl 2MM Lamination 1
22 P13084 Facing Bottom Left Vinyl 2MM Lamination 1
23 P12634N Facing Bottom Center Vinyl NON Lamination 1
24 P12635N Panel Rear Vinyl NON Lamination 1 1 1
25 P13185N Armrest Cavity Left Fabric Raised Laminate 1.3 MM 1
26 P13184N Armrest Cavity Upper Right Fabric Raised Laminate 1.3 MM 1
27 P13183N Armrest Cavity Lower Right Fabric Raised Laminate 1.3 MM 1
28 P12648N Facing Side Inner Lower Fabric Raised Laminate 1.3 MM 1
29 P12649N Facing Side Inner Upper Fabric Raised Laminate 1.3 MM 1
30 P12647N Bolster Left Gusset Fabric Raised Laminate 1.3 MM 1

0s



M31990 8 (AD)

Component/Assembly Function
2
= ) =N
g = £
23 = L
Item 2 = @ ,,_
Part No. Part Description Material Description f = 8 b
No. s 5] = 2
= & < )
= 2 £ 5
A " < =
31 P12561N Armrest Cavity Center Carpet 1 1 1
32 FP8193-60 Pocket Listing Polyester W=60 MM, Polyester 1 1
33 FP8193-60 Pocket Listing Polyester W=60 MM, Polyester 1 1
34 JSI 15762 Elastic W=13MM L=100MM PES & Rubber 1 1
35 JSI 15761 Elastic W=13MM L=80MM PES & Rubber 1 1
36 JSI 15763 Elastic W=13MM L=120MM PES & Rubber 1 1
37 JSI1 16938 Plastic Flat (ETT007) L=260MM PP 1 1
38 JSI 14726 J-Retainer D721 L=530 MM, PP 1 1
39 JSI 14722 Arrow-Retainer D687=530 MM, PP 1 1
40 JSI 1473X Zipper#5 L560mm, Nylon/Polyester 1 1

IS



M31990 8 (AD)

Component/Assembly Function
2
= ) on
g = £
23 = L
Item A = g =
Part No. Part Description Material Description f = 8 %
No. 5 b1 = =
= & < >}
= 2 £ 5
A " < =
41 JST 1538X Zipper#5 1L220mm, Nylon/Polyester 1 1
42 JST 15756 Nylon Adhesive Tape W=20 MM, = 1
43 JST 140XX Tread 30/3 Polyester Continuous 1 1 1 1
Summary Function 29 15 7 18
Function Sequence 1 3 4 2
Value of Function High Medium Low Medium

[4S
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M3 9 uaasmsanTinihimshauisuiuinousuduvesaminfunngsoousd

Function
b=
£ z & ot
- p— h
g g = 5 g
o Part VS Function A - 2 =)
= < s o =
N N (]
B 5 g < 2
z g 2 £ =
= a R <
=
%]
g
g Summary Function 29 15 7 18
=
@, Function Sequence 1 3 4 2
Value of Function H M L M
Pareto Chart of Function 1
70 - 100
: 60 - %
2 50
g =)
2 40- - 60 §
g 301 50 &
£ 20+
3 L
7] 10 20
0- 0
Function 1
&
9
%&Q
Summary Function 1 29 18 15 7
Percent 42.0 26.1 21.7 10.1
Cum % 42.0 68.1 89.9 100.0
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U32noU (Support Assembly) wsizninmItruilisudunhunlseneuiumnigana
Y
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3.3 Creativie IAINTINAUAN

a A A 0 ! 9
M13190 10 mﬁwuﬁmmdmaﬂmzuﬂﬂqmiaﬂﬁm}u

Founsoamnsanlasunlasld

Idea # Area Picture

Idea

1 zip for leather seat
(JSI 1538X) ﬁk)

-

- Eliminate Zipper

Y o Qy { o ! o J A
ﬂT‘S'N‘ﬁ 11 mimmmmuau%mmﬁmﬂmﬂﬁﬂuuﬂawmmﬁmﬁ/uLmziaﬂuﬂmnm

TN
IVESSIdea Part Name Part No. Seat Type Q'ty/Car
JSI1538X

2

Zipper#5 (Black)

Delete Zip Back
L=22mm. Black JST1538X Leather

LH/RH 2

RH/LH (Beige)
2

JSI1538X (Grey)
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3.4 Mock-up and Measuring

MW 19 uaasusnaiziimsaadunuueuifai 1 Arematia IVESS

M 20 udaUsnUNTIIMsaadunuYDILUIAAN 1 nasainldimaila IVESS



3197 12 LAAINAMINATBLAIY “Attribute Gage R&R” NANMAFONY 100% (ASHANEN 1)

Attribute Gage R&R: Data / Calculation sheet
Gage Name: Visual Inspection Wrinkle Part Name: 2nd Leather Seat Date: 5/23/2011
Gage Number: MMTC 3E45 VAVEO6 Part Number: XXXX Performed By: Kobkaew
Gage Type: Go/Nogo Visual check Characteristic: Wrinkle Phone #:
Accept Criteria - GO: G Reject Criteria - NOGO: NG Units: __mm
ATTRIBUTE GAGE R and R RESULTS
PART Chirayu Vareerat
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2
1 g g g g
2 g g g g
3 g g g g
4 ng ng ng ng
5 g g g g
6 g g g g
’ ng ng ng ng
8 g g g g
° 9 g g g
§0 ng ng ng ng
i 9 g g 9
12 g g g g
13 ng ng ng ng
14 ng ng ng ng
15 g g g g
16 ng ng ng ng
17 g g g g
18 g g g g
19 ng ng ng ng
20 g g g g

2,' . ~ R dy Y a v 9
Tuduaoums “Measuring” TunsaAane1dlsnalnn1sInnI8 “Gage R&R” UUY
. 1" W Qy I I A ~ @ Y =R A
“Attribute” 10512 NEFUM UM sITumsnlasunlasinsgnuiuanuganrsony
£ ] I @ Y o uazj [ I = 1
e luaunsanaauiudyav1a doiuegdanailu ¢ uaz ng Tas g HANUHNIEN

9 9
yuanulilisesdu waz ng uaasnyunuiisessununvzeeusyld wazl¥minau 2 auly
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M319N 13 LLﬁﬂﬂﬂJ@HﬁiuﬂWi%miW%ﬁﬂﬁlﬂ “Variable Gage R&R” (PFUANEIN 1)

Variable Gage R&R: Data Sheet

OPERATOR PART
NAME TRIAL # 1 2 3 4 5 6 7 8 9 10 AVERAGE
Chirayu 1 0.000 0.000 30.440 0.000 0.000 0.000 0.000 28.300 47.820 0.000) 10.656
2 0.000 0.000 30.480 0.000) 0.000 0.000 0.000 28.350 47.910 0.000) 10.674
3 0.000 0.000 30.430 0.000 0.000 0.000 0.000 28.330 47.830 0.000) 10.659
AVG. 0.000 0.000 30.450 0.000) 0.000 0.000 0.000 28.327 47.853 0000 x, = 10.663
RNG. 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.05 0.09 000} R, = 0.019
Vareerat 1 0.000 0.000 30.460 0.000 0.000 0.000 0.000 28.320 47.820 0.000) 10.660
2 0.000 0.000 30.450 0.000 0.000 0.000 0.000 28.330 47.810 0.000) 10.659
3 0.000 0.000 30.450 0.000) 0.000 0.000 0.000 28.330 47.800 0.000 10.658
AVG. 0.000 0.000 30.453 0.000 0.000) 0.000 0.000 28.327 47.810 0.0008 X, = 10.659
RNG. 0.00 0.00 001 0.00 0.00 0.00 0.00 001 0.02 0.00f R, = 0.004
Saiphon 1 0.000 0.000 30.450 0.000) 0.000 0.000 0.000 28.300 47.920 0.000 10.667
2 0.000 0.300 30.450 0.000) 0.000 0.000 0.220 28.340 47.910 0.000) 10.722
3 0.000 0.000 30.470 0.000) 0.000 0.000 0.000 28.300 47.890 0.000) 10.666
AVG. 0.000) 0.100 30.457 0.000 0.000 0.000 0.073 28.313 47.907 0.000] X, = 10.685
RNG. 0.00 030 0.02 0.00 0.00 0.00 022 0.04 0.03 000} R, = 0.061
PART X = 10.669
AVG (X;) 0.000 0.033 30.453 0.000 0.000 0.000 0.024 28.322 47.857 0000| R, = 47.857
( Ra Rp Re | (#of Operators) =

(0019 + 0.004 + 0.061 \Y 4/ 3 R= 0.028

Max X Min X = X piff -
10.6850 10.6590 - X pitf = 0.0260

R Da* = ucL,
0.0280 258 = ucL, 0.0722
R Ds* = LCL,

0.028 0.000 = LCL, = 0.0000

[*Da = 3.27 for 2 trials and 2.58 for 3 trials. UCL, represents the limit of individual R's. Circle those that are beyond this limit. Identify the cause and correct|
Repeat these readings using the same appraiser and unit as originally used or discard values and re-average and recompute "R double bar" and the limiting value|
from the remaining observations.

NOTES:
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A <3| a s Y as . 9 o
1NMINN 13 1HUMIAATIEHUOYAAIYIT “Variable Gage R&R” Taglgwiinau 3
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0.100
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0.000

|[Range Chart

UCLr

LCLr
—&— Chirayu

—&— Vareerat

—&—— Saiphon

i AN
L.Qg. = ./ .}/‘%ﬁ
1 2 3 4 5 6 7 8 9 10

MNA 21 aaanslifSeuifeudte “Range Chart” (NFAANYIN 1)
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|Average Chartl
S50.000
50.000
=
= <40.000
=
=
5
=
=
a 30.000
&
S
=
@
=3
= z20.000
5 zo.
=
0.000
1 2 3 4 5 (=] 7 a8 2 10
"""" Average 10.669 10.669 10.669 10.669 10.669 10.669 10.669 10.669 10.669 10.669
—m—— Chirayu 0.000 0.000 30.450 0.000 0.000 0.000 0.000 28.327 47.853 0.000
—e—— \Vareerat 0.000 0.000 30.453 0.000 0.000 0.000 0.000 z28.327 47.810 0.000
- Saiphon 0.000 0.100 230.457 0.000 0.000 0.000 0.073 28.313 “+47.907 0.000

| 9} 1
/WA 22 waaans 1S eufieude “Average Chart” (NSBIANEIN 1)
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~ =1 @ < Y o 3 = o
nlFeuneumiinau 3 aulagarnnsvazmiv lanwiinauasaoun 3 aulinsianaoanun
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Variable Gage R&R: Calculation Sheet
Gage Name:  Wrinkle Inspection Part Name: 2nd Leather Seat Date: 5/23/2011
Gage No: XXX Part No# XXXX Performed By: Kobkaew
Gage Type: SPC Gage Characteristic: Wrinkle Length Ph. #:
Specification: 0-40 mm Tolerance Range: 40.00 Units: ~ mm
From data sheet: R = oo Xoit = 002 Ro = ar857
Repeatability - Equipment Variation (EV)
EV = R X Ky WEV = 100 [ EV /( TOL /515 )]
=008 X 0501 = 00 [ o017 / 7.767 ]
Trials K,
= 0.017 2 0.886 = 157%
3 0.591
Reproducibility - Appraiser Variation (AV)
%AV = 100 [ AV /( TOL / 5156 )]
AV =V Xy X K, )Y - ( BV I (nxr )} = 100 [ 0013 |/ 7.767 ]
=\ o xos3 F - (oow [ (10x3 ) = 651%
= 0.013 APPRAISERS 2 3 n = number of parts
K, 0.707 0.523 r = number of trials
Repeatability & Reproducibility (R & R)
%WR&R = 100 [ R&R /( TOL / 5150 )]
R&R =Y ( eV + AV ) = 10 [ ooa |/ 7767 ]
=/ ( 00172 +  00132) = 0.98%
PARTS Ky
= 0.021 2 0.707
Part Variation (PV) 3 0523
_ 4 0447 %PV = 100 [ PV /( TOL /5150 )]
PV = Rp X Ks 5 0.403 = 100 [ 15086 / 6.667 ]
= 47.857 X 0315 6 0.374
7 0.353 = 225.84%
= 15.056 8 0.338
Total Variation (TV) 9 0325
10 0.315
v =V ( rRR + pP* )
=-\/ ( 00212 + 15052 ) nde = 14 [ PV | GRR |
= 141 [ 150 [/ 0775 ]
= 15.076
= 21311 ~ 27
For information on the theory and constraints used in the form see MSA Reference Manual, Third edition.
for acceptance of Gage R&R are:
* Under 10% error - The system is considered to be acceptable.
* 10% to 30% error - MAY BE ACCEPTABLE, based upon the importance of application, cost of the gauge, cost of repair, etc.
* Above 30% error - The measurement system is considered UNACCEPTABLE, and needs improvement.
. The number of distinct categories (ndc) the process can be divided into by the measurement system should be >5

~ Ay Y a sy . R ~
NINN 23 L!ﬁﬂ\‘]NaﬂulﬂﬁluﬂTTJlﬂ'i'lgﬁﬂ’Jﬂ “Variable Gage R&R” (NIUANBIN 1)
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D] . a s Y Ay YA I
1M1 “Variable Gage R&R” Tumsinsizvidoyanain 1afon1 %R&R 11u 9.98%
& Y v Y A o o Y 1A a A 9 a =
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3.5 Design Analysis
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3.6 Validation

Line trial / Test report

Line Trial No. 3E45-TR-002 |Brief Description: SEAT ASSY, 2ND
Date: Part Description: Reference documents: Names of attendees:
26-May-2011 Trim Cover Leather |[IR No. Production:
Dept./Initiator Part No./level: DA No. Process:
Engineering See Table LTR No. Quality:
Program: Part Quantity: Plants affected: Material:
3E45 3 JSI Engineering: Yiem / Chatchapong
Purpose of Trial Run: Start Seq. | End Seq.
Part trim cover VA/VE for 3E45 eliminate zip. =M ) Description
Delete ribbon at french seam. = =
Check appearance. Jsi5384 | 00 [|zpper#s color235 L-220 mm. Boige)
st nssEz 00 |sippersn Color 222 1 =rp0 mm_ icrey)
15115085 00 |zipper#5 Color 500 L=220 mm_iDiack)

Trial Run and Part description:
Irialrun description:

Trim Cover Back : eliminate Zip.
Description of tested parts if different than current production:

Same processingline.

Attention! Have parts been verified for part quality prior to line trial? Yes No

Results:
After Build complete seat and eliminate zip, Then check the appearance result is passed.

Picture(s):

= o A A Y Y] R A
NNN 24 LlﬁﬂﬂWﬁﬂTﬁﬂﬂﬁ@Uﬁﬁﬁ’ﬂTﬂlﬂaﬂullﬂ"lichf IVESS Glumiaﬂ@mnu (PIUANBIN 1)
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3.7 Implementation and Control

S o e el o vl

v Y
MW 25 uaasFudINveIyAmNHULIE sasURUT nUMIniandsnldinatia IVESS

Y a o v =~ A
M3 14 1AAIAIHANNUNNEI91n 19 IVESS (ATAiANMIN 1)

IVESSIdea Part Name Part No. Seat Type Q'ty/Car
Zipper#5 JSI1538X(Black) 2
Delete Zip Back
L=22mm. Black JSI1538X (Beige) G-Leather 2
LH/RH
RH/LH JSI1538X (Grey) 2
Current Price/pc 8.48 1B
New Price/pc 0B
Merit/Pc 8.48 1B
Merit/Carset 16.96 B
Est.Volume/Year 55,000

Amount/Year 932,800 1B
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MSC PRCD Around : Dot fxec effoctive dste
MSC Effoctive Timing Descripion:
1. Efiminate zipper at shortar side  mid June 2011 ==> 1st 10day of Jul'11

3. Cancel ribon(leather only) mid June 2011 ==> 1st 10day of Jul'{1

4. Change to simple hinge cover 13 May 2011 ==> 20 May'11 i

e Eflective Timing Detail : @1 Os5 U0 O 15 O 20
Effg:g:tj\_le_Date = Effective Description

‘ o POINFORMATION
*Subject : Rev#1 ChangeDWG

_________ Change of DWG of SEAT ASSY, 2ND

2. Change carpet to polyester st amyest area mid June 2011 ==> 1st 10day of Jul*{1

MODEL
*Model *Destination Engine T™M Group Part ‘UPG *Model Lata:Revise Forms From
Series Year PO#
3E45  BU(ALL) M60A52 2012 JC 38454~ LC3E4511-04
0473 =
e e ERECTIVE TING
Mi4C PROD : -

A v AAaA A Y] a A= ~
NINN 26 ']uﬂliilllﬂ']ibl%\ﬂuﬂjﬂ (ﬂimﬁﬂyﬁﬂ 1)

| ENGINEERING ORDER (A)-1

lcHANGE DWG. AS FOLLOW(6800B231)

(DEliminate zipper at shorter side

(@Change carpet to polyestar at armrest area
@ Cancel ribon(leathsr only)
(@ Change to simple hinge cover

@Zipper

MM CORPORATION

[m=s e o

PAGE
3/

MNN 27 aasuaaInslasunlasvesusEn MM



Xbar-R Chart of Wrinkle

1.2
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Sample Mean

Sample Range
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HNN 28 LLﬁﬂQﬂﬁWﬂﬁﬂfJ‘UﬂNiﬂﬂﬂu (Wrinkle) vosHannuavaInInimaasunilas (NIUANYIN 1)

UCL=1.269
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NNNINN 28 LUAAINITAIUAY (Control) leuuﬂaumﬂumiﬂmﬂuﬁawmmﬂ%
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1.Target Alignment
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l 2.Function Analysis

3.Creative
(MIad1eas I

P

5.Design Analysis - eonuuuannsaduly
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Tunsain lusdudes
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WSeumeunuinaluns
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(MITATzinseanuy yiitiinzauiga) | YUADUNITATIVADY

(Just do 1t idea)

7 Tmplementation and Confrol
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4. l¥maiin IVESS (Integration of Value Engineering and Six Sigma) ﬁ’uqm’fmnﬁunﬁw?m

d N a
WNLINYUA (DIUANHIN 2)

:ll dy 3| 9y a [ o [ R
Tuduaeuiiilumsldimaiia IVESS ndenndSullganunsaidnnlugaavnssums

a 4
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4.1 Target Alignment

Y
a 1 a J
4.1.1 L‘lﬁjTﬂiﬂﬂ: aﬂé}unu%uﬁﬂuWﬁWﬁﬁﬂ‘llf)\il‘iﬂ%iﬂﬂu@l

. A {q o a 9 2 a s
ﬂTWﬁ 30 llﬁﬂ\iﬂinmﬁicﬂlﬂﬂuﬂ IVESS GlUﬂfl'iﬁﬁﬂ]&l’]ﬂ15aﬂ@LW!uﬁﬁuﬁjuwa’]ﬁﬁﬂmaﬂlﬂ’lgiﬂﬂuﬁ
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4.1.2 NUANUUAZHUINANUTUNAEDY :
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v E4
M1 15 uaasiinaulumsiaih IVESSvoamsaadunuiudunaradnuouinz sooud

wihiisuavey ANUTIURY
ﬁ?ﬁﬁTﬁN(Team Leader) Program Management
N Cost Analysis
Nuau Purchasing
N Product Design
N Quality

4.13 MINMIANNABINITY0IgNAT (Customer Needs)

a v Y A v a o A A
M1319N 16 L!ﬁﬂ\‘]ﬂ’ﬂmﬁﬂ\jﬂ']jsl]f]\igﬂﬂ']lﬂﬂﬂﬂuWa@ﬂﬂlcﬂ (ﬂﬁillﬁﬂ‘lsﬂ“l/l 2)

HOW
YV k4 Y d' (Y]

ﬂ’J1Nﬂ9x‘lﬂ]iﬂl®Qgﬂﬂ1 ﬂ]ﬁﬂixﬂﬂ‘ﬂ HBUIN ﬂ’JﬁJﬂaﬁ)ﬂﬂﬂ AINAIENN
; Assembly Function Safety Appearance
= e 2 .
2 -iosnurudiulany / o / /

-1seneudie /

- NUMY / /

4.2 Functional Analysis

42.1 a319518M3891U152n0Y (Create a list of Component)

o 1 1 4 .
422 mﬂuﬂﬂmm"lj’ENl,mazmﬂﬂ’iZﬂﬂU (Determine the value of each component)

423 N5RNAUAIUDINTNNN1T119TU (Consider the value of function)
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v £4
a 1 a 4
@15197 17 “Functional Analysis Diagram” YDBUFTIUNTANUDAULISTDIUA

Component/Assembly Function
2
= ) o0
: 2 £
Item 2 £ 4 =
Part No. Part Description Material Description < = S %
No. s ° = =
=% ] e )
s £ £ g
7 A < =
1 JS114088 HINGE COVER ASSY PE 1 1
2 JS113725 RECLINER COVER INR RH PP 1
3 JSI13667 RECLINER COVER INR LH PP 1
4 JSI13981 CAP RECLINER HANDLE RH PP 1 1
5 JS113724 RECLINER HANDLE FINISHER RH PP 1 1 1 1
6 JS113723 RECLINER HANDLE RH PP 1 1 1 1
7 JSI13980 CAP RECLINER HANDLE LH PP 1 1
8 JSI13666 RECLINER HANDLE FINISHER LH PP 1 1 1 1

0L



M3199 17 (9)

Component/Assembly Function
=
= ) =
= = =
%3 = P
Item 2 = 2 ,,_
Part No. Part Description Material Description f = 8 %
No. 5 3] = =
= 2 g )
= g g 2
7 - < =
9 JSI13665 RECLINER HANDLE LH PP 1 1 1 1
10 JSI13928 COVER SHIELD S/S RH PP 1 1 1
11 JSI13927 COVER SHIELD S/S RH PP 1 1 1
12 JSI13906 TRACK LEVER COVER RH PP 1 1
13 JSI13848 TRACK LEVER COVER LH PP 1 1
14 JSI13913 HINGE COVER PP 1 1 1
15 JSI13904 INNER SUPORTER BRACKET COVER PE + ELASTOMER 1 1

,CUSH RR NO.2 RH

IL



M3199 17 (9)

Component/Assembly Function
2
= ) =
E 2 £
Item 2 £ ) g
Part No. Part Description Material Description < = 8 b
No. i 1 =
) Q = =
=% ] g o
s g £ g
) A < =
16 JSI13846 INNER SUPORTER BRACKET COVER PE + ELASTOMER 1 1
,CUSH RR NO.2 LH
17 JSI13845 INNER SUPORTER BRACKET COVER PE + ELASTOMER 1 1
,CUSH RR NO.2 CTR
18 JSI113847 UNDER COVER LH PP 1 1
19 JSI13905 UNDER COVER RH PP 1 1
20 JS113929 COVER, SHIELD B/B LH PP 1 1 1 1
21 JSI113760 CUP HOLDER PP 1 1 1

L



M3199 17 (9)

Component/Assembly Function
=
= ) =
£ 2 £
Item 2 E 4 =
Part No. Part Description Material Description < = 8 b
No. = 1 =
) Q = =
= 2 g )
= g g 2
n A < =
22 JSI13669 BOARD ARMREST PP 1 1
23 JS114095 LATCH COVER LH S/S PP 1 1 1
24 JS114101 LATCH COVER RH PP 1 1 1
Summary Function 13 24 19 6
Function Sequence 3 1 2 4
Value of Function Medium High Medium Low

€L
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Function
=
>
£ £ 2 5
“ 5 E E g
o Part VS Function 2 = 2 =
= < = O =
N b ud ()
g = 131 = =
2 2 £ g S
Z = £z
~ w
=
-5}
g
? Summary Function (Pcs.) 13 24 19 6
S
@) Function Sequence 3 1 2
Value of Function M H M L
Pareto Chart of Function
704
60 - - 100
5 50- 60
)
g )
2 40 - 60 5
> -
& ]
g 30 o
£ - 40
(7} 20-
-2
10 L
0 - T T T 0
Function Protect Metal = Appearance Support Assembly Touch User
Summary Function 24 19 13 6
Percent 38.7 30.6 21.0 9.7
Cum % 38.7 69.4 90.3 100.0

v v £4
MNA 32 LLﬁﬂQLLNH{]NW"ILSTW’U@Q ﬂ?iﬁlﬂi1$ﬁﬁﬁ1ﬁ MINMNUUDIPFUAIUNATA ﬂ“'lJ’ENL‘]J"IgiE]EJuﬁ
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1 o Y A 9 ~ o A o o Y d'dyd
ﬁ"]uﬂigﬂ’é]‘U“VI'Iﬁlﬁﬁ']iJ']iﬂ!ﬁﬂﬂﬁu'l“ﬂﬂ']ﬁ“lﬂ'N"Ilﬁ/lﬂ$u1u1ﬂ1ﬂ15aﬂﬂunuﬁluﬂuﬂ@ Protect

9 9

9 A ) Aaa 1 A o @ A a I 9 A
Metal LWiwwummiwNmuwumu‘wmmﬂﬁzﬂ@ﬂﬂuum‘wqmmﬂu 38.7 % VOIHUIN

v v Y
=

o 091’ & Aa 1 A o 9 A A 9
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4.3 Creative IAINTTUAUA

a A A o 1 Y A ~
M319N 19 @151\1L!ﬁﬂ\1ﬂ1\1!ﬂ@ﬂ1ﬂ"l]gu'l]lﬂ'LZfﬂ'ﬁﬂﬂﬁunu (ﬂiﬂlﬁﬂ'ﬂ’l‘ﬂ 2)

Idea # Area Picture Idea

HINGE - Change Material to Carpet

COVER ASSY - Change Material to Leather

H o { 9}: 1 a .
M3190 20 A5 1LEAIIUINN 1 FFUaIUNaEAN (Hing Cover Assy)

IVESSIdea Part Name Part No. Seat Type Q'ty/Car
Change Material
HINGE COVER
HINGE COVER JSI14088 Leather/Fabric 4
ASSY

ASSY




4.4 Mock-up and Measuring
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1051

MW 33 uaasmsesnuuyInidmsumsnlasumlasiaguegainuiy (Hing Cover Assy)
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4.4.1 mﬁmgﬂmuﬁuﬁﬁﬁnﬂww (Measuring Hing Cover Assy Carpet Type)
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1051

@ Remark : Item 8 and 9 Diameter
Standard Inspection Result
No
(mm) 1 2 3 4 5 6 7 8 9 10

1 10.5+1 10.18 | 10.21 | 10.23 | 10.19 | 10.23 | 10.20 | 10.19 | 10.21 | 10.23 | 10.19
2 5+1 5.29 5.31 530 | 530 | 533 | 532 | 529 | 530 | 5.33 5.33
3 23+ 1 23.47 | 23.43 | 23.45 | 23.47 | 23.43 | 2343 | 23.5 | 23.49 | 2348 | 235
4 183+1 18.72 | 18.70 | 18.72 | 18.72 | 18.69 | 18.71 | 18.71 | 18.73 | 18.68 | 18.72
5 12.7+1 12.74 | 12.74 | 12.75 | 12.73 | 12.75 | 12.74 | 12.75 | 12.73 | 12.75 | 12.73
6 53 £2 53.03 | 53.06 | 52.08 | 53.08 | 53.07 | 53.09 | 53.07 | 53.06 | 53.07 | 53.02
7 34+1 34.01 | 34.00 | 33.97 | 33.97 | 33.96 | 34.02 | 34.02 | 33.97 | 33.97 | 33.96
8 541 5.24 526 | 526 | 523 | 525 | 526 | 525 | 525 | 526 5.23
9 541 4.87 485 | 482 | 485 | 487 | 486 | 486 | 488 | 4.88 | 4.85
10 2+1 2.47 246 | 243 | 246 | 247 | 246 | 243 | 246 | 246 2.46
11 45+1 438 437 | 437 | 435 | 438 | 437 | 436 | 436 | 438 | 437
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1051

<D Remark : Item 8 and 9 Diameter
Standard Inspection Result
No
(mm) 1 2 3 4 5 6 7 8 9 10

1 10.5+1 10.23 | 10.20 | 10.23 | 10.20 | 10.19 | 10.20 | 10.19 | 10.23 | 10.20 | 10.19
2 5+1 5.29 530 | 533 | 532 | 529 | 532 | 529 | 531 | 530 | 5.33
3 23 +1 23.48 | 23.43 | 23.47 | 23.43 | 23.45 | 23.45 | 2347 | 23.5 | 23.45 | 2347
4 183+1 18.68 | 18.73 | 18.69 | 18.7 | 18.71 | 18.69 | 18.72 | 18.69 | 18.68 | 18.7
5 1271 12.74 | 12.75 | 12.73 | 12,75 | 12.73 | 12.75 | 12.75 | 12.73 | 12.75 | 12.73
6 53 £2 53.03 | 53.06 | 53.03 | 53.06 | 52.08 | 53.06 | 53.03 | 53.06 | 53.03 | 53.06
7 34+1 33.97 | 33.96 | 34.02 | 34.01 | 34.00 | 34.02 | 34.01 | 34.00 | 33.97 | 33.96
8 5+1 5.23 525 | 525 | 526 | 526 | 523 | 525 | 525 | 526 | 523
9 5+1 4.86 488 | 488 | 4.85 | 482 | 485 | 486 | 4.88 | 4.88 | 4.85
10 2+1 2.47 246 | 243 | 247 | 246 | 243 | 246 | 247 | 243 | 246
11 45+1 4.38 4.37 4.37 4.35 4.38 4.37 4.37 4.35 4.38 4.37
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1051

<D Remark : Item 8 and 9 Diameter
Standard Inspection Result
No
(mm) 1 2 3 4 5 6 7 8 9 10

1 10.5+1 10.23 | 10.21 | 10.23 | 10.19 | 10.23 | 10.19 | 10.23 | 10.23 | 10.21 | 10.23
2 5+1 5.29 531 | 530 | 530 | 531 | 530 | 530 | 530 | 531 | 530
3 23 +1 23.47 | 23.43 | 23.47 | 2343 | 23.45 | 23.47 | 2343 | 23.43 | 23.43 | 235
4 183+1 18.7 1871 | 18.72 | 18.69 | 18.71 | 18.69 | 18.72 | 18.69 | 18.71 | 18.69
5 1271 12.74 | 12.74 | 12.73 | 12.73 | 12.74 | 12.75 | 12.73 | 12.73 | 12.74 | 12.75
6 53 £2 53.03 | 53.06 | 53.08 | 53.06 | 53.06 | 52.08 | 53.08 | 53.06 | 53.06 | 52.08
7 34+1 34.01 | 34.00 | 34.02 | 33.97 | 34.00 | 34.02 | 34.02 | 33.97 | 34.00 | 34.02
8 5+1 5.24 526 | 525 | 525 | 526 | 526 | 525 | 525 | 526 | 5.26
9 5+1 4.87 485 | 486 | 488 | 485 | 486 | 486 | 4.88 | 4.85 | 4.86
10 2+1 2.47 246 | 243 | 246 | 246 | 246 | 243 | 246 | 246 | 246
11 45+1 4.38 4.37 4.36 4.36 4.37 4.37 4.36 4.36 4.37 4.37




4.4.2 ﬂ1'§§’ﬂ‘l§ﬂu1uﬁﬂﬁﬁ1mﬂﬂﬁﬁ (Measuring Hing Cover Assy Leather Type)

M519h 24 arsaaasteyamsiavesaUIuIUNTIINKIT gad 1

| e, N

TING LN

1051
@ Remark : Item 8 and 9 Diameter

Standard Inspection Result

(mm) 1 2 3 4 5 6 7 8 9 10

1 1051 10.26 | 10.21 | 10.22 | 10.19 | 10.23 | 10.22 | 10.23 | 10.27 | 10.23 | 10.26

2 5+1 5.32 530 | 530 | 5.31 5.33 5.33 532 | 530 | 532 | 532

3 23+1 23.53 | 2342 | 2343 | 23.47 | 23.42 | 23.42 | 23.50 | 23.50 | 23.46 | 23.51

4 183 +1 18.7 | 1871 | 18.69 | 18.72 | 18.69 | 18.7 | 18.71 | 18.69 | 18.68 | 18.73

5 12.7+1 12,71 | 1273 | 12,75 | 12,71 | 12.75 | 12.72 | 12.73 | 12.73 | 12.73 | 12.72

6 53 £2 53.05 | 53.08 | 52.02 | 53.06 | 53.07 | 53.09 | 53.07 | 53.02 | 53.05 | 53.02

7 34+1 34.11 | 34.12 | 33.98 | 33.98 | 33.99 | 34.01 | 34.03 | 33.97 | 33.97 | 33.99

8 5+1 5.34 5.35 5.31 5.33 5.35 5.36 5.35 5.34 5.36 5.33
9 5+1 4.88 495 | 492 | 494 | 497 | 499 | 494 | 498 | 495 | 4.89
10 2+1 2.48 247 | 245 244 | 247 | 245 2.45 244 | 247 | 248

11 45+1 4.34 435 | 437 | 437 | 438 | 435 | 436 | 435 | 436 | 437
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1051

<D Remark : Item 8 and 9 Diameter
Standard Inspection Result
No
(mm) 1 2 3 4 5 6 7 8 9 10

1 105+1 10.23 | 10.21 | 10.26 | 10.21 | 10.22 | 10.22 | 10.19 | 10.23 | 10.22 | 10.19
2 5+1 5.32 530 | 532 | 530 | 530 | 530 | 531 | 532 | 530 | 531
3 23 +1 23.42 | 23.43 | 2347 | 23.47 | 23.42 | 23.53 | 23.42 | 23.43 | 23.47 | 23.42
4 1831 18.68 | 18.73 | 18.69 | 18.7 | 18.71 | 18.69 | 18.72 | 18.69 | 18.68 | 18.7
5 1271 12.73 | 12.73 | 12.71 | 12.73 | 12.75 | 12.75 | 12.71 | 12.73 | 12.75 | 12.71
6 53 £2 53.05 | 53.08 | 53.05 | 53.08 | 52.02 | 52.02 | 53.06 | 53.07 | 52.02 | 53.06
7 34+1 33.97 | 34.12 | 34.11 | 34.12 | 33.98 | 33.98 | 33.98 | 34.03 | 33.98 | 33.98
8 5+1 5.36 535 | 534 | 535 | 531 | 531 | 533 | 535 | 531 | 533
9 5+1 4.95 495 | 488 | 495 | 492 | 492 | 494 | 494 | 492 | 494
10 2+1 2.47 2.47 2.48 2.47 2.45 2.45 2.44 2.45 2.45 2.44
11 45+1 4.36 4.35 4.34 4.35 4.37 4.37 4.37 4.36 4.37 4.37
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@ Remark : Item 8 and 9 Diameter
Standard Inspection Result
No
(mm) 1 2 3 4 5 6 7 8 9 10

1 105+1 10.26 | 10.21 | 10.26 | 10.21 | 10.22 | 10.19 | 10.23 | 10.23 | 10.22 | 10.23
2 5+1 5.32 5.30 5.32 5.30 5.30 5.31 5.33 5.33 5.33 5.32
3 23+1 23.53 | 23.42 | 23.47 | 23.50 | 23.42 | 23.43 | 23.47 | 23.50 | 23.42 | 23.43
4 183+1 18.7 18.71 | 18.72 | 18.69 | 18.71 | 18.69 | 18.72 | 18.69 | 18.71 | 18.69
5 12.7+1 12.71 | 1273 | 12.71 | 12.73 | 12.75 | 12.71 | 12.75 | 12.75 | 12.72 | 12.73
6 53 +£2 53.05 | 53.08 | 53.05 | 53.08 | 52.02 | 53.06 | 53.07 | 53.07 | 53.09 | 53.07
7 34+1 34.11 | 34.12 | 34.11 | 34.12 | 33.98 | 33.98 | 33.99 | 33.99 | 34.01 | 34.03
8 5+1 5.34 5.35 5.34 5.35 5.31 5.33 5.35 5.35 5.36 5.35
9 5+1 4.88 4.95 4.88 495 4.92 494 | 497 | 497 | 499 | 4.94
10 2+1 2.48 2.47 2.48 2.47 2.45 2.44 2.47 2.47 2.45 2.45
11 45+1 4.34 4.35 434 | 435 437 | 437 | 4.38 4.38 4.35 4.36

4.5 Design Analysis

= ~ Qy . . o = = 4
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(Pair T-Test,95% CI)
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THNATTH
(P-Value < 0.05) (P-Value > 0.05)

Accepe Ho

(P-Value < 0.05) Do not Reject Ho

Reject Ho
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(Capability Analysis ,Cpk)
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Paired T-Test and CI: Leather, Carpet Position 1

Paired T for Leather - Carpet

N Mean StDev SE Mean

Leather 30 10.2253 0.0224 0.0041

Carpet 30 10.2100 0.0180 0.0033

Difference 30 0.01533 0.02285 0.00417

95% CI for mean difference: (0.00680, 0.02387)

T-Test of mean difference = 0 (vs not = 0); T-Value = 3.67 P-Value =0.001

A = = A 9 = = 1 .
MAUN 35 L!ﬁﬂ\‘]ﬂﬁlﬂﬁﬂﬂlﬂﬂﬂﬁgﬂ@]i’)ﬁ]ﬁﬂﬂ“ﬂ 1 ﬂ’JEJﬂﬁHJiEJ‘UL“VIfJ‘UﬂLL‘U‘U T (Paired T-Test)

~ o ~ o a 4 = & oA Y [
11NN 35 awsniinsinsizy Taelia P-Value = 0.001 %34A1UD8NIT 0.05

uaae URrasauuagIunan ae AundsvesgauIuiuinInnnsutazilsludunuai 1

o aa

HANANNY pENTUBTIAYNNADANTZAUANUFOIU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 1
LSL Target USL
Process Data i i i e \\/ itHiN
LSL 9.5 == == QOverall
Target 10.5 | | | - — —
usL 11.5 | I | Potential (Within) Capability
Sample Mean  10.21 I I I Cp 17.80
Sample N 30 CPL  12.64
StDev (Within) ~ 0.0187232 I I I |—'“—E“—m-7—|
StDev(Overall) 0.0180038 | I | Cpk 12.64
| | | Overall Capability
1 | 1 Pp 18.51
PPL  13.15
| | | PPU 23.88
| | | Ppk  13.15
1 1 1 Cpm  1.13
| | |
| | |
I T T T T I T T T T I
9.62 9.88 10.14 1040 10.66 10.92 11.18 11.44
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

'
A o

H a 4 a a s a A o ] 1 @
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Process Capability of Leather Position 1
LSL Target USL
Process Data i i i — W ithin
LsL 9.5 = == QOverall
Target 10.5 | | | - — =
usL 11.5 | | | Potential (Within) Capability
Sample Mean  10.2253 I I I Cp 1503
Sample N 30 CPL  10.90
StDev (Within)  0.0221766 I I I |—C-2U—1-9—1'5—|
StDev(Overall) 0.0223966 | | | Cpk  10.90
| | | Ov erall Capability
1 | | Pp 14.88
PPL  10.80
I l I PPU 18.97
| | | Ppk  10.80
| | | cpm  1.19
| | |
| | |
I T T T T l T T T T I
9.62 9.88 10.14 1040 10.66 10.92 11.18 11.44
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total  0.00

H a 4 a a 4 a a o 1 { o !
mwﬁ 37 uﬁmmmmwzwﬁ’mmﬂuﬂ msansienlseaninmludumuan 1 "Uﬂ\islgﬂ‘]_ﬂl‘!W‘]Jﬁ
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Paired T-Test and CI: Leather, Carpet Position 2

Paired T for Leather - Carpet

N Mean StDev SE Mean
Leather 30 5.31300 0.01149 0.00210
Carpet 30 5.30667 0.01373 0.00251

Difference 30 0.00633 0.01671 0.00305

95% CI for mean difference: (0.00009, 0.01257)

T-Test of mean difference = 0 (vs not = 0)] T-Value = 2.08 P-Value = 0.047

A = = ~ 9 = = 1 .
MNN 38 L!ﬁﬂ\‘lﬂﬁlﬂiﬂﬂlﬂﬂﬂi}‘ﬂ@]i’mﬁﬂﬂ‘ﬂ 2 ﬂ’JEJﬂﬁ!‘iJifJUWIfJUﬂLL‘U‘U T (Paired T-Test)

~ o ~ o a I'd = & oA Y [
107NN 38 Aulsniinsaunsizy laelin P-Value = 0.047 %34n1U08NI1 0.05

uaAI URasauuagIunan Ao AundsvesgauIuiuRR NI uLazHIT ludunuai 2
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HANANNY pENNsTIAYNNADANTZAUANUFOIY 95% (P-Value < 0.05)
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Process Capability of Carpet Position 2
LSL Target USL
Process Data | | | — W ithin
LsL 4 I I 1| == overal
Target 5 - — —
uUSL 6 1 ] 1 Potential (Within) C apability
Sample Mean  5.30667 1 1 | Cp 23.04
Sample N 30 1 I I CPL 30.11
StDev (Within)  0.0144677 CPU 15.97
StDev(Overall) 0.0137297 1 | | Cpk _ 15.97
| | | Overall Capability
| | | Pp  24.28
! : ' PU 1683
I I I Ppk 16.83
| | | Cpm  1.07
| | |
| | |
1 | 1
T T T T T | T ' T T o T T T
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.94
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

o

H a 4 a a 4 a A o 1 1 o {
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Process Capability of Leather Position 2
LSL Target USL
Process Data | | | — Within
LSL 4 I I il == Overall
Target 5 . — =
usL 6 1 1 1 Potential (Within) Capability
Sample Mean  5.313 | | | Cp 3099
Sample N 30 | i | CPL  40.69
StDev (Within)  0.0107573 I—QﬂJ—Zl-ZL|
StDev(Overall) 0.0114921 1 1 1 Cpk 21.29
verall Capability
1 | 1 Overall Capabil
| | | Pp  29.01
| 1 | PPL  38.08
PPU 19.93
I I I Ppk  19.93
| | | Cpm  1.05
| | |
| | |
| | |
T T T T T T T ’ T T T T T T
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.94
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

o
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2 a A A A <
- Lﬂﬁﬂﬂ!ﬂﬂﬂﬂﬂﬂﬂi’mﬁﬂﬂ‘ﬂ 3 NUVUIANIATIIUN 23 £ 1

Paired T-Test and CI: Leather, Carpet Position 3
Paired T for Leather - Carpet
N Mean StDev SE Mean
Leather 30 23.4577 0.0392 0.0072
Carpet 30 23.4587 0.0252 0.0046

Difference 30 -0.00100 0.04163 0.00760

95% CI for mean difference: (-0.01655, 0.01455)

T-Test of mean difference = 0 (vs not = 0)] T-Value =-0.13 P-Value = 0.896

M 41 yaasmanlSeniisugansdadoui 3 Aaemsnleuiienguuy T (Paired T-Test)

~ [ ~ o a 4 1 % [ 1
NNMNN 41 @5 NNIN15NATIZH Taglinl P-Value = 0.896 #91A11ANIT 0.05

LA YAUTVANNAFIUNEAN Ao AuRATVEIALIUNDATIIINNT LAz HITa Tudunian 3

'
o w asn

linanaenu ediivedngneananszAunuEoiu 95% (P-Value > 0.05)
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Paired T-Test and CI: Leather, Carpet Position 4

Paired T for Leather - Carpet

N Mean StDev SE Mean

Leather 30 18.7013 0.0146 0.0027

Carpet 30 18.7097 0.0135 0.0025

Difference 30 -0.00833 0.01783 0.00325

95% CI for mean difference: (-0.01499, -0.00168)

T-Test of mean difference = 0 (vs not = 0)] T-Value =-2.56 P-Value =0.016

M 42 yaasmanfSeniisugansdadoui 4 Aaemsnleuiienguuy T (Paired T-Test)

{ Y] ~ o a 4 1 & o~ 1
1NNNN 42 FalsNinITUnTIZH Taelia P-Value = 0.016 F91a1i08n1 0.05

HaaIN URrasauuagIunan Ae AundsvesgauIuRURRININNIUIAaZHI Tudunuan 4

'
S v aad

HANANNY DO NTUBTIAYNINADANTZAUANUTOUU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 4
LSL Target USL
Process Data i i i — Within
LsL 17.3 = == Overall
Target 18.3 | | | = — —
usL 19.3 I i I Potential (Within) Capability
Sample Mean  18.7097 I I I Cp 23.83
Sample N 30 CPL  33.59
StDev(Within)  0.0139893 | i | I—"—P—‘-'—u—‘l7—|
StDev(Overall) 0.0135146 | | | Cpk 14.07
1 ] 1 Ov erall Capability
1 1 1 Pp 24.66
I I I PPL  34.77
PPU  14.56
| | | Ppk  14.56
1 1 1 Cpm  0.80
| | |
| | |
I T T T T I T T T I
17.42 17.68 17.94 18.20 1846 18.72 18.98 19.24
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a s a A o 1 1 o 1
<ﬂ1‘Wﬁ 43 LLﬁ'ﬂ\iﬂ'ﬁﬁLﬂi'lgﬁ@s]}’llﬂmﬂuﬂﬂ”lﬁﬁlﬂi']gﬁﬂi&ﬁﬂ‘ﬁﬂ?Wcluﬂ%mu\‘]ﬁ 4 ﬂlﬂﬂ%ﬂﬂWUWUﬁ
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Process Capability of Leather Position 4
LSL Target USL
Process Data i i i ——— Within
LSL 17.3 == == QOverall
Target 18.3 l | | = — —
uSL 19.3 | | | Potential (Within) Capability
Sample Mean  18.7013 I | I Cp 21.08
Sample N 30 CPL 29.53
StDev (Within) ~ 0.0158163 I | | |—4‘—EU—LL&—|
StDev(Overall) 0.0145586 | | | Cpk 1262
1 1 1 Overall Capability
1 | | Pp 22.90
PPL  32.08
I | I PPU 13.71
1 1 | Ppk  13.71
| | | cpm  0.82
| | |
| I |
I T T T T I T T T I
1742 17.68 17.94 18.20 18.46 18.72 18.98 19.24
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a 4 a a o 1 { o !
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2 A A A _ A <
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Paired T-Test and CI: Leather, Carpet Position 5
Paired T for Leather - Carpet
N Mean StDev SE Mean
Leather 30 12.7290 0.0152 0.0028
Carpet 30 12.7400 0.0087 0.0016

Difference 30 -0.01100 0.01605 0.00293

95% CI for mean difference: (-0.01699, -0.00501)

T-Test of mean difference = 0 (vs not = 0)] T-Value = -3.75 P-Value = 0.001

MW 45 yaasmanfSeniisugansdedoui 5 aremsnlouiienguuy T (Paired T-Test)

~ [ A o a 4 = &L A Y [
INNINN 45 G]’JLLﬂ‘i‘ﬂ‘i/ﬂﬂﬁ’J!ﬂi?ﬁ’i Tﬂﬂll?ﬂ P-Value = 0.001 %3uA1U428nI1 0.05

uerae UPasauuagIundn Ao Anndsvesgauiuiuininnwsuuasniisludunuai 5

i
o w ~

HANANNY D8 NTUBTIAYNIADANTZAUANUTNU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 5
LSL USL
Process Data i i — Within
LsL 11.7 = == Overall
Target 12.7 | | - — —
usL 13.7 I I Potential (Within) Capability
Sample Mean  12.74 I I cp 35.36
Sample N 30 CPL 36.77
StDev(Within)  0.00942693 | | CPU_ 33.95
StDev(Overall) 0.00870988 1 1 Cpk 3395
| | Ov erall Capability
I I Pp 3827
PPL  39.80
| | PPU 36.74
| | Ppk  36.74
| | Cpm  8.01
| |
| |
! T T T T T T I
11.70 11.96 12.22 12.48 12.74 13.00 13.26 13.52
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00
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H a 4 a a s a A o 1 1 o
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Process Capability of Leather Position 5
LSL Target USL
Process Data i i i e\ ithiN
LSL 11.7 == == Qverall
Target 12.7 | | | - — —
usL 13.7 | | | Potential (Within) Capability
Sample Mean  12.729 I I I Cp  19.85
Sample N 30 CPL 20.43
StDev (Within) ~ 0.016793 I | |—‘1‘-'—'—q—17—|
StDev(Overall) 0.0151658 | | Cpk £19.27
] 1 Overall Capability
1 1 Pp 21.98
I I PPL  22.62
PPU 21.34
| | Ppk  21.34
| 1 Cpm 10.05
| |
| |
! T T T T T T I
11.70 11.96 12.22 12.48 12.74 13.00 13.26 13.52
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a 4 a A o 1 { o !
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2 A A a4 A <
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Paired T-Test and CI: Leather, Carpet Position 6

Paired T for Leather - Carpet

N Mean StDev SE Mean

Leather 30 52.8893 0.3958 0.0723

Carpet 30 52.9260 0.3380 0.0617

Difference 30 -0.0367 0.4193 0.0766

95% CI for mean difference: (-0.1933, 0.1199)

T-Test of mean difference = 0 (vs not = 0){ T-Value = -0.48 P-Value = 0.636

MW 48 uaasmanlSeniiisugansdadeui 6 Aremsnlouiienguuy T (Paired T-Test)

A @ A o a 4 1 % J 1
INNINN 48 Gl'ﬂllﬂiﬂﬂ?ﬂ1i'§!ﬂ§'1$‘ﬂ Iﬂﬁlflﬂ'l P-Value = 0.636 ‘;I?Qflﬂ'lll'lﬂﬂ'ﬂ 0.05

HEAI YAUTVANNAFIUNEGN Ao AuRATVEIEALIUNDATIIINNT ULz I Tudunian 6
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linanaenu ediivedngneananszAunuEoiu 95% (P-Value > 0.05)
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Paired T-Test and CI: Leather, Carpet Position 7

Paired T for Leather - Carpet

N Mean StDev SE Mean

Leather 30 34.0280 0.0606 0.0111

Carpet 30 33.9933 0.0234 0.0043

Difference 30 0.0347 0.0585 0.0107

95% CI for mean difference: (0.0128, 0.0565)

T-Test of mean difference = 0 (vs not = 0):| T-Value = 3.25 P-Value = 0.003

MW 49 yaasmanfseniisugansdadoui 7 Aremsnleuiienguuy T (Paired T-Test)

{ Y] ~ o a 4 1 & o~ 1
1NNNN 49 FlsNMIINITUATIZH Taedial P-Value = 0.003 F91a1i08n1 0.05

uerae UPasauuAgIundn Ao Anndsvesgauiuiuiiivnnnsuazmiisludunuan 7
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Process Capability of Carpet Position 7
LSL Target USL
Process Data i i i e W ithiin
LsL 33 = == Overall
Target 34 | | - — —
usL 35 | | Potential (Within) Capability
Sample Mean ~ 33.9933 I I Cp  13.64
Sample N 30 CPL  13.55
StDev (Within)  0.02444 | | CPU__13.73
StDev(Overall) 0.0233907 | | Cpk 13.55
1 1 Overall Capability
1 1 Pp 14.25
I I PPL 14.16
PPU 14.35
| | Ppk  14.16
| 1 Cpm 13.69
| |
| |
| |
T T T T 1 T T T
33.02 33.28 33.54 33.80 34.06 34.32 34.58 34.84
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a <Y a a o a A o ] { @ §
ﬂTWﬁ 50 LEPNINITAATIEUAWNAUA mnmmzwﬂizammwalumgmmﬁ 7 ﬂlﬂﬂﬂgﬂ“].ﬂu‘il‘lﬂﬁ
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Process Capability of Leather Position 7

H a 4 a a 4 a A o 1 { o
mwﬁ 51 Lmmms:}miwzwﬁ”mmﬂuﬂmsamswwﬂsmmmwiummmﬁ 7 UNYALUNUNN

NN

LSL Target USL
Process Data I | I e W ithin
LSL 33 | I| |== == Overall
Target 34 1 1 = — -
Potential (Within) Capability
usL 35 I I
Sample Mean  34.028 Cp 6.28
Sample N 30 | | CPL  6.46
StDev(Within)  0.0530375 | | CPU 6.11
StDev(Overall) 0.0605948 I I Cpk  6.11
| | Ov erall Capability
Pp 5.50
| | PPL 5.66
| | PPU 535
1 1 Ppk 5.35
Cpm 4.98
| | P
| |
——T — L
S L PP P
> ) > @5 > @3 b
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

]
A o
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a 7Y a a 4 Aa a Y o VoA
nnMIAATzRasmatansunzilszaniamansoagl I ludwmiai 7
VIUWUATIINANTY (Carpet) HANUANNTOVBINTZVIUMITANNIUHLATINANIGN C,

WIMMIAY 13.55 1IAA1 C,, M1i9d 6.11

2 A A a4 <
- Lﬂﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁi’)ﬂﬁ@ﬂﬂ ENUUIANINITIIUN S £ 1

Paired T-Test and CI: Leather, Carpet Position 8
Paired T for Leather - Carpet
N Mean StDev SE Mean
Leather 30 5.33967 0.01629 0.00297
Carpet 30 5.25000 0.01083 0.00198

Difference 30 0.08967 0.01866 0.00341

95% CI for mean difference: (0.08270, 0.09663)

T-Test of mean difference = 0 (vs not = 0):| T-Value = 26.32 P-Value = 0.000

M 52 yaasmanfSeniisugansdedeui 8 Aremsnleuiienguuy T (Paired T-Test)

{ Y] ~ o a 4 1 & o~ 1
1NNNN 52 FaulsNiinsunsizy Taelial P-Value = 0.000 F91a1i0801 0.05

uerae UPasauuagIundn Ao Anndsveagauiuiuininnwsuuasniialudunuai 8

i
S v aaa

HANANNY pENTUBEIAYNINADANTZAUANUTNU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 8
LSL Target USL
Process Data | I | — Within
LsL 4 I I i == Overall
Target 5
usL 6 1 | 1 Potential (Within) Capability
Sample Mean  5.25 | | | Cp 29.51
Sample N 30 I I I CPL 36.88
StDev (Within)  0.0112974 I—QP—U—ZZ—E—|
StDev(Overall) 0.0108278 1 I | Cpk 22.13
1 | 1 Ov erall Capability
| | | Pp  30.78
1 | 1 PPL  38.48
I " I PPU  23.09
Ppk  23.09
| | | Cpm 1.31
| | |
| | |
1 | 1
T 4 T T T J T = T T o T T T
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.94
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a <Y a a 4 a A o ] { @ §
ﬂTWﬁ 53 LAMINITAUATIEURAWWNAUA ﬂﬁ'JLﬂinW]Jigﬁﬂ‘ﬁﬂWWGlu@Hmu\‘lﬁ 8 mawﬂmuwuﬁ

11 NNTY

Process Capability of Leather Position 8
LSL Target USL
Process Data | | | e W ithin
LsL 4 I I i == Overall
Target 5 = — =
usL 6 | l | Potential (Within) Capability
Sample Mean  5.33967 I I I Cp  20.93
Sample N 30 I I I CPL  28.04
StDev(Within)  0.0159236 E‘;‘—g&—l
StDev(Overall) 0.0162912 1 1 1 Cpk 13.82
1 ] 1 Overall Capability
| | | Pp  20.46
| | | PPL  27.41
PPU  13.51
| | 1 Ppk  13.51
| | | Cpm 0.9
| | |
| | |
I T T T T T T T ! T T T T T T T I
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.94
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a 4 a a o 1 { o
mwﬁ 54 uﬁmmsamewﬁ”mmﬂuﬂmsamswwﬂsmmmwiummmﬁ 8 VYDIYALIUNY

RN ATE
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a 7Y a a 4 Aa a Y o VoA
MR Raemanans izl aniamaunsoagdianludumin 8
VIUWUATIINANTY (Carpet) HANUANNTOVBINTZVIUMITANNIUHLATINANIGN C,

WIMIMIAY 22.13 MIAAT C,, M1T9T 13.82

2 A A A A <
- Lﬂﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁi’)ﬂﬁ@ﬂﬂ 9 NUYUIANIATIIUN S £ 1

Paired T-Test and CI: Leather, Carpet Position 9

Paired T for Leather - Carpet

N Mean StDev SE Mean
Leather 30 4.93700 0.03142 0.00574
Carpet 30 4.86067 0.01617 0.00295

Difference 30 0.07633 0.03409 0.00622

95% CI for mean difference: (0.06360, 0.08906)

T-Test of mean difference = 0 (vs not = 0);] T-Value = 12.27 P-Value = 0.000

MW 55 yaasmanlSeniisugansdedoui 9 Aremsnleuiienguuy T (Paired T-Test)

~ o ~ o a 4 = & oA Y [
NN 55 @lsnninsingIey Taelia P-value = 0.000 #9lA1I08NI1 0.05
uerae UPasauuAgiunan Ao Anndsvesgauiuiuinivnnnsuuazmiisludunuan 9

HANANNY pENTUBEIAYNINADANTZAUANUTNU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 9
LSL Target USL
Process Data | [ | — Within
LSL 4 I I i == Overall
Target 5 . — —
usL 6 1 | 1 Potential (Within) Capability
Sample Mean  4.86067 | [ | Cp 1937
Sample N 30 I I I CPL  16.67
StDev (Within)  0.0172077 I—“—P—U—ML‘
StDev(Overall) 0.0161743 1 | | Cpk 16.67
1 | 1 Ov erall Capability
1 | 1 Pp 20.61
I I I PPL  17.74
I I I PPU  23.48
Ppk  17.74
| | | Cpm 234
| | |
| | |
I T 4 T T T 3 ! T T T T T T T I
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.94
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a <Y a a 4 a A o ] { @ §
ﬂTWﬁ 56 LL’ﬁ@Nﬂﬁ'JLﬂﬂm’iﬂ’)ﬂm%*]uﬂﬂﬁ')minW]Jigﬁﬂ‘ﬁﬂWWGlu@Mmu\?ﬁ 9 ﬂlﬂﬂﬂgﬂ“].ﬂuW‘]Jﬁ
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Process Capability of Leather Position 9
LSL Target USL
Process Data | | | — Within
LSL 4 I i == Overall
Target 5
UsL 6 1 1 Potential (Within) Capability
Sample Mean  4.937 1 | Cp 10.91
Sample N 30 I I CPL  10.22
StDev (Within)  0.0305656
StDev(Overall) 0.0314204 I I Cpk  10.22
1 | Overall Capability
1 1 Pp  10.61
I I PPL  9.94
PPU 11.28
I I Ppk  9.94
l l Cpm 4.67
| |
| |
| |
T T T T T T T T T T T T T
4.05 4.32 4.59 4.86 5.13 5.40 5.67 5.9
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a o a a o 1 { o {
mwﬁ 57 uﬁmmmmwzwﬁ”mmﬂuﬂ msansienlseaninmludumiai 9 "Uﬂ\islg'ﬂ‘]ﬂl‘!W‘]Jﬁ

NINNIY
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a 7Y a a 4 Aa a Y o VoA
nnMIAATzHaematansunzilszansamansoagl Idn ludwmiai 9
VIUWUATIINANTY (Carpet) HANUANNTOVBINTZVIUMITANNIUHLATINANIGN C,

WIMMIAY 16.67 MI0A C,, 1T97 10.22

2 A A < o <
- Lﬂﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁi’)ﬂﬁ@ﬂﬂ 10 NYUIANNTIIUN 2 £ 1

Paired T-Test and CI: Leather, Carpet Position 10

Paired T for Leather - Carpet

N Mean StDev SE Mean

Leather 30 2.46000 0.01438 0.00263

Carpet 30 2.45500 0.01456 0.00266

Difference 30 0.00500 0.01996 0.00364

95% CI for mean difference: (-0.00245, 0.01245)

T-Test of mean difference = 0 (vs not = 0);| T-Value = 1.37 P-Value = 0.181

MW 58 uaasmanfSeuiisugansdedeui 10 AemsulSeuiouguu T (Paired T-Test)

d’ [ d‘ o a 4 = d! = [
NMINAN 58 @ulsNimsunsIzH lasial P-Value = 0.181 BIUAININNIT 0.05

LRI BONTUANNATIUHNEN AD AURAsveALIUHUNIINNI ULz I TuA IR 10

i
S v aaa

linanaenu ediivedngneananszAunudoiu 95% (P-Value > 0.05)
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2 A A < o <
- Lﬂﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁi’)ﬂﬁ@ﬂﬂ 11 NYUIANINTIIUN 45+ 1

Paired T-Test and CI: Leather, Carpet Position 11
Paired T for Leather - Carpet
N Mean StDev SE Mean
Leather 30 4.36000 0.01259 0.00230
Carpet 30 4.36833 0.00913 0.00167

Difference 30 -0.00833 0.01555 0.00284

95% CI for mean difference: (-0.01414, -0.00253)

T-Test of mean difference = 0 (vs not = 0):| T-Value =-2.93 P-Value = 0.006

MW 59 yaasmanlSeuiisugansedeui 11 AemsulSeuiiouguu T (Paired T-Test)

{ Y] ~ o a 4 1 & o~ 1
1ANNN 59 FlsNIINITUATIZH Taedial P-Value = 0.006 F91aA110801 0.05

naaen UPasauuagiuvan Ao Aundsvesyauiuwuiinnnsusazrialudumian 1

9 an [

HANANNY D8 NTUBTIAYNINADANTZAANUTONU 95% (P-Value < 0.05)
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Process Capability of Carpet Position 11
LSL Target USL
Process Data | | | e W ithiin
LSL 3.5 I I | == Overall
Target 4.5 - — —
usL 5.5 | | | Potential (Within) Capability
Sample Mean  4.36833 I I I Cp 3327
Sample N 30 I I I CPL 28.89
StDev (Within)  0.0100201 |—"—‘”-'—“7—f‘5—|
StDev(Overall) 0.00912871 1 I I Cpk 2889
| | | Overall Capability
| | | Pp  36.51
I I I PPL 31.71
PPU 41.32
| | | Ppk  31.71
| | | Cpm  2.48
| | |
| | |
I| U T U T U 1 'I T U T U T \ T I
3.51 3.78 4.05 4.32 4.59 4.86 5.13 5.40
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total 0.00

H a 4 a a s a A o 1 1 o {
<ﬂ1‘Wﬁ 60 Lmmmsamﬁzwﬁ’aﬂmmﬂmsamiwﬁﬂﬁsﬁmmwiumsmmﬁ 11 ﬂlﬂﬂ%ﬂﬂWHWUﬁ

NIINNTY
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Process Capability of Leather Position 11
LSL Target USL
Process Data | I | e W ithin
LsL 3.5 I I I == Overall
Target 4.5
usL 5.5 | | | Potential (Within) Capability
Sample Mean ~ 4.36 I I I Cp 2839
Sample N 30 I I I CPL  24.42
StDev (Within)  0.0117406 T
StDev(Overall) 0.0125945 1 1 I Cpk 24.42
| | 1 Overall Capability
| | | Pp  26.47
I I I PPL  22.76
PPU  30.17
I I I Ppk  22.76
| | | Cpm  2.33
| | I
| | |
II u T U T ' 'I T U T U T \ T I
3.51 3.78 4.05 4.32 4.59 4.86 5.13 5.40
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total  0.00 PPM Total  0.00 PPM Total  0.00

H a <Y a a o a A o 1 { @ §
ﬂTWﬁ 61 uﬁmmi:]mﬂzwmﬂmauﬂmi’umwzwﬂizammwclumsmmﬁ 11 ﬂlﬂﬂﬂgﬂ“].ﬂu‘il‘lﬂﬁ
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a Y a a 4 Aa A Y ) VA
mﬂﬂﬁ’)mﬂ&ﬁﬂ’JfJL‘VIﬂ‘Llﬂﬂ”l'i’JLﬂﬁ”I$°H°1_IﬁZﬁ‘ﬂ‘ﬁﬂW\Ifﬂ‘lﬂiﬂﬁj‘ﬂllﬂ’lﬂu%%wiuﬂﬂ 11

o

VIUHUAMNANTN (Carpet) TANVAINITOVBINTLUIUMIAN NI NIINANIIN C

WIUAY 28.89 MINA C,, Hah 24.42
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l?.7il® 5322 @
a‘m@
| &
4 %D | ¥
G | £
T =
@D
r
R
D)
i
105%1
D)
Capability Analysis
Paired T-Test
No Standard Carpet Leather Judgement
(P-Value)
() ()
1 10.5+1 0.001 12.64 10.90 Carpet
2 5+1 0.047 15.97 21.29 Leather
3 23+1 0.896 = 5 Carpet = Leather
4 183 %1 0.016 14.07 12.62 Carpet
5 12.7+1 0.001 33.95 19.27 Carpet
6 53 £2 0.636 = - Carpet = Leather
7 341 0.003 13.55 6.11 Carpet
8 5+ 1 (Diameter) 0.000 22.13 13.82 Carpet
9 5+ 1 (Diameter) 0.000 16.67 10.22 Carpet
10 2+1 0.181 - = Carpet
11 45+1 0.006 28.89 24.42 Carpet

1nM1319h 27 ansaagyl lanuuiuidhnnnsulinsaauguuua i ldam

YoMUUAANNUIUN LN INNIT
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z dy ] Y 1 A
111ﬁuum)uuumﬂﬁmna@u"lmﬂu 2 A4IUND

4.6.1 ANVANIIVRITANIIINAUNY

PRODUCT TEST RESULT FOR APPROVAL
e ToMS 2 PRODUCTOETAL
[PRODUCT TYPE : NEEDLE PUNCH CARPET PET. 350 gms.
MODEL MITSUBISHI 3E45 (M4NOD1, MANCOZ) TEX ANTI FLAME 50 g,
PART NAME FLOOR CARPET roraL ™ 400 .
QUALITY ANPTISVF G747
ITEST METHOD HTT.MATERIAL STANDARD
NO. TEST ITEM STANDARD TEST RESULT JUDGEMENT REMARK
1 __lgmisqgm] 400 +5% 408.26 (o)
2 |Thickness from ] - +05 3.84 on 1
3 [Tensie Strength _[Kgt]
g - Weht T7.74 o4
4 on at break el
- Werp 0.<b<70 82.00 o E.
- Wedt 6268 on L,
5 |Taber Abrasion __|Grade] 23 3 oM
6 |sheinkage i 4 max. gy | 2l
7 Tearngstength [Kgf] Bl
-Wap - 1070 oM
- Weft 2.99 o
8 |Flammabilty [mmfming
A 80 max. ] .
- Weft . 88 | on
oA N
CARPETS INTERNATIONAL THAILAND PUBLIC CO., LTD. CUSTOMER APPROVAL
REPORTED BY APPROVED BY REPORTED BY APPROVED BY
Keit M. Parlya R A % o
08/01/2008 0910172008 a 7
IF R&D 005 Revision : 00

MWN 62 LAAIRVANTAVDINTY (Carpet)

A < Y A o Y o = Y @
INHNINN 62 %:mu"lmmm (Calpet)ﬂu'liJ'lﬁlGlﬂ‘]Ju’JﬁﬂﬂﬂLmuNﬂ"l‘i“l’lﬂﬁf]‘l]ﬂﬂ’)ﬂﬂu 8

- . S g' o . IS
Wtelszneu U@ Carpet Weight Humsnaaeutiviinueansy , Thickness HumsnaaeuaNy

. S .
HUNUDINTY , Tensile Strength L‘]JuﬂTﬁ’lﬂﬁ@Uﬂ’ﬂmﬂ?EJ?’I“U’O\‘]W?VM?@W]?% NVIAVBINTY , Elongation

< 4 A o ' ' a . <3|
at break 1WJUMINATOUTDININAMITIARUN I NIVILINAMIANVIA , Taber Abrasion 1UM3T
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1 < @ Qy I
NATOUNMIHYAADUVDINIY, Shrinkage Lﬂuﬂ’]iﬂﬂﬁ@ﬂﬂ’]ﬁﬁﬂ@'JSUENGD'H\T]H, Tearing Strength i1l

[ 1 < a { o
MINATDUNINAANT DUVDINITNLLAS Flammability HJuﬂ’liﬂﬂﬁ@ﬂﬂTﬁﬂﬂulV\llLazl’]a’]ﬁul%hzﬂﬂell@ﬂ

Qy P =\ CZR Y o
Eﬁuﬂ1u1ﬂﬂﬁ1u1§ﬂﬁ§ﬂ1ﬂ’l11ﬁlﬁﬂ (Carpet) HAUTUUAATINNIDNINIUA

Y o v = A @
4.6.2 ﬂﬂﬁﬁ]ﬂﬁu'lﬂﬂ'liﬂNTuﬂﬁﬂ%'lﬂiJﬂ'lﬁlﬂaflullﬂﬁ\nﬁﬂ

Pre test

Pre tast Pre test

Poet toct Post test

d’ = Qy 1 (% ~ R d'
M 63 LMl suMeuTUNUNOULAZ HAINSNATOL (NIUANEIN 2)
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{ o 1 19 <3| 0
%']ﬂﬂ']Wﬁ 63 llﬁﬂ\?Wﬁﬂ']51/]ﬂﬁﬂUﬂWiVITQTu‘U@QL‘UTZﬂaTJﬁﬂﬂ']ﬁWTJL‘]JTZHJuﬁ]'Iu’Ju
Ay v 1 o =Y Y -Qy 1 o Aqu a
5,000 TE]‘]JWa‘ﬂhlﬂ‘U']ﬂﬂ1§Vlﬂﬁ@ﬂllﬁﬂ\‘n']‘ﬂa\‘]ﬁnﬂiJﬂTiGlGlNTu‘]fuﬁ')u‘]J']‘LlW‘UVIGl‘HWIﬂHﬂ IVESS

= [ 1 9
uﬁmw"lwmmﬂﬂﬂumﬂmm

4.7 Implementation and Control

M 2
MW 64 LAAITUAIUVOIYAVIUNUNEIDIN IHmALia TVESS

Y a o d  w g
ﬂ151\?°?l 28 LLﬁﬂQiTﬂTWﬁﬁﬂmm‘ﬁﬁQﬂTﬂi% IVESSU83gAUIUNY

IVESSIdea Part Name Part No. Seat Type Q'ty/Car
Change Material Leather
HINGE COVER
HINGE COVER JS114088 and 4
ASSY
ASSY Fabric
Current Price/pc 12.00 B
New Price/pc 8.551B
Merit/Pc 3458
Merit/Carset 13.79 B
Est.Volume/Year 55,000

Amount/Year 758,450 B
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9 a o R a 4 o oA 9
NI I BnaHn IVESSﬂ‘Uﬂiﬂ!ﬁﬂEﬂuQﬂﬁTﬁﬂiillﬂTiNﬁ@]L‘U"IzﬁﬂfJuﬂwaaWﬁﬂvlﬂ

s ouand Iaaan1199 29 1aza15199 30

v v Y
M3197 29 uaaanamselunsaAnEIN 1 MeUTUIUADUVBINALA IVESS

Junoulumatia IVESS AIAUANEIN 1
Fd
a [ a 4
1. Target Alignment ARAUNUFUAIUNATANUDUUIZTDOUA

Y
(msauthuineliedluuuinie

= v
1AYINU)

. o Y A o A o a IA
2. Function Analysis HUINNTNMNUNUINNAUATIZHAD Protect Metal

a 4 9 ~ o a I 9 ~ o ogJ‘

(MIAATIZHUUINNITNININ) Anu 38.7 % VDIV UINNITNINIUNINUA

A 1 a 9ya v Y o
3. CreatiIfINI TUAMUAN maanlsd lugamisduinssooua

9 o a o o o
(MIATWAITTALUINA) (Eliminate Zipper)
. : Ay YA o Y ¢

4. Mock-up and Measuring - Attribute Gage R&R wam”lﬂﬂwﬂwummmxi neUA

(MIaauuuiasaaziana) vsnawinie lilsesegu

2 a <Y A YA
- Variable Gage R&R {luﬂ'lﬁ'lmﬁ'lgﬁsl]@y’ﬁNﬁﬂllﬂﬂ@ﬂ']

I~ £ v ' Y o
%R&R 111 9.98%441ip8n31 10 % a31) 1aimsdasen

'
1 =

a Aq ¥ A = A A
EJ‘LWI‘]JiL’JmVIGLGBmﬂuﬂ IVESS uaNyUIsonaLiay

Wulamdefmuavesgniifitimsduld libu 40

Uaaluas
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Juneulumatia IVESS

s =
NIUANYIN 1

5. Design Analysis
a J d‘
(MIFAATIEUNITODNULUN

<
MUz UNGA)

6. Validation
(M3asrvaeuie 1y ldan

Y o
YONHURN)

7.Implementation and Control

(M3 liauazmsniuau)

1 a 9 A I Y] ay 1 ~ 1
Tiaunsoianzd laniesnndlumsdasudiun lu
o o o [ A A
s1ilueeniinld hiaunsonlssumeurlszansam

Sld' o o Y
V2INIZUIUMST g1l psnmMIdasenin 1
) = Aa A Q‘ d? = =
AsZUIUMININUTUszans My Taensad 1yl
o a3 a o
a3l ulums e maNUINZ AU

NISUIUNIT

Y a a
i]’lﬂﬂ’]ﬁ'ﬂﬂﬁ@llﬂ')ﬂﬂ’liﬂigﬂﬂﬂiuﬁ’lﬂﬂWiWﬁﬁfﬂi\i
' v 9 Jd a v a Aq Y

WU?W%@WHQHNLU’W?E‘Iﬂu@]ﬂﬁ!ﬁmwuﬂwxiﬂsl%

a a Y a 1 Aa
NAUA IVESS’mmmwaﬁklmimaz"lmnﬂ{lq‘lm

1N ldmaia IVESSi ldamnsoaadunuld
' a df
16.96 U IMABINZINBUS 1 90 tazaniu 932,800

1NA01

v [ E4
M3 30 L!ﬁﬂ\‘lwﬁﬂ153%ﬂiuﬂimﬁﬂﬁ1ﬂ 2 MeUNUIUADUVDUNAUA TVESS

Junoulumatia IVESS

=R d‘
NIUANHIN 2

v
1. Target Alignment (M3AT 118

Ifeglunnima@eany)

2. Function Analysis

A s Y A o
(MFAATIEHHUINNITNINIU)

3. CreatidfINI TUAUA

s a
(ﬂ"l'iﬁ%}%‘lﬁiiﬂuu'lﬂﬂ)

AAUNUYAMITIIRUILL S DOUAUT NaNITATY

A o { o a J
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