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OF A SCREW AND NUTS MAMUFACTURE. ADVISOR : DR. NARONGPON
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This research aims to study the application of technical tools as standard
ISO/TS16949:2009 for the third tier automotive industry and to determine methods to
reduce variations in the process.Concepts and principles of this tool is to control the
variations that have occurred from the inspection of raw materials, storage of raw
materials, production, storage of finished goods and delivery to customers.This technical
tools will be able to control the quality and will be able to the customers requirements.
The study on applications of technical tools as standard ISO/TS16949:2009 for the third
tier automotive industry found that the variations in the process are caused by personal
factors during inspection of raw materials, product quality inspection during the
manufacturing process, measurement instrumentation and variations of the machines in
the production process.

The analysis presented in this paper show that the result of the maximum
RPN occurred to the spiral molded parts (part name SCREW JMP MS5) which
decreased from 120 to 50, the process capacity Cp increased from 0.95 to 1.22, Cpk
increased from 0.83 to 1.14, percentage of GR&R of the measurement system are in
the acceptable threshold with a value of 3.85%.

The results shown that the technical tools with in of standard ISO/TS16949:
2009, FMEA SPC and MSA, increasing the performance of the production process
from 75% to 93%.
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Department: XYZ Department
Action Results
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R Controls implemented Controls
P 9
Potential Technical | Potential Business | § | Potential Cause(s) | r of P & - 8la z
Potential Failure Effect(s) Consequence(s) of | e | Mechanism(s)of | o | Preventive Detective | o Preventive Detective Controls| Target Completion Preventive Detective Controls| (2] £
SI.No. | Business / Service | Asset Name Asset Number Function Mode(s) of Failure Failure v Failure b Controls Controls t N Controls Date Controls 2|2 K]
" To block Rules not Diversion of " "
8 Protecting IT Firewall 5000 unauthorized appropriately 1P Spoofing sensitive data 8 Procedures not 2 Procgdures 4| 64 Increase audit XYZ by end Increase audit s5|3]2| 20
Assets - N followed available frequency Jan 2006 frequency
requests configured traffic, fraud
Disclosure or
modification of
To block Rules not Entry for business . .
4 Protecting IT Firewall 5000 unauthorized appropriately External records; 7 Procedures not 2 Lf)g . 56 Increase audit XvZ by end Increase audit 5(3|2] 30
Assets y I followed Monitoring frequency Jan 2006 frequency
requests configured Hackers prosecution; bad
PR; customer
defection
Inability to
process
Protecting IT To block Rules not electronic Procedures not Procedures Increase audit XYZ by end Increase audit
9 9 Firewall 5000 unauthorized appropriately DDOS Attack transactions; |10 2 2| 40 Y 2|15(2] 20
Assets y followed available frequency Jan 2006 frequency
requests configured bad PR;
customer
defection
Disclosure of
" To identify customer : Business owner
7 Protecting IT Firewall 5000 trusted zones |User awareness CIA database; Procedures not 6 POI‘F'es 1| 30 Not Required Not Required to formally 512|2| 20
Assets " Compromised . followed Defined .
by encryption commercial and accept risk
privacy issues
Authentication
Protecting IT To identity ums:wCh:em:\? thiinaT?gsr;ollo Staff unable to Policies not Policies XYZ by end
5 9 Firewall 5000 trusted zones g leg »y work; backlogs; | 6 fully 1 N 5| 30 |User Awareness Y User Awareness 1(5|3] 15
Assets systems having | the requested Defined March 2006
by encryption . . bad PR implemented
improper service
configuration
Disclosure or
modification of
To block Rules not Entry for business . .
3 Protecting IT Firewall 5000 unauthorized appropriately External records: Procedures not Procedures 2| 28 Increase audit XYZ by end Increase audit 4l2| 8
Assets ! followed available frequency Jan 2006 frequency
requests configured Hackers prosecution; bad
PR; customer
defection
Inability to
process
" To block Rules not electronic " "
6 Protecting IT Firewall 5000 unauthorized appropriately DDOS Attack transactions; 10 Procedures not 2 L_og . 20 Increase audit XvZ by end Increase audit 1(4|2 8
Assets . followed Monitoring frequency Jan 2006 frequency
requests configured bad PR;
customer
defection
Disclosure of
Toidentify |Encryption level | Data will be customer Policies not "
2 Protecting IT Firewall 5000 trusted zones | (56 bit or 128 exposed as database; 7 fully Policies 1| 14 |User Awareness X2 by end User Awareness 2|12|2 8
Assets Defined March 2006
by encryption | bit) mismatch plain text commercial and implemented
privacy issues
" To block Rules not Commercial and
1 Protecting IT Firewall 5000 unauthorized appropriately Data Theft privacy 7 Proced_ures not 2 Nil 1| 14 |User Awareness X2 by end User Awareness 2121 4
Assets : available March 2006
requests configured consequences
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1. 1 % GR&R < 10 % a%ﬂummaﬁﬁﬂau%'uvlﬁﬂU"La\iéTaaLLﬁ*lm

2. 1 10 % < % R&R < 30 % o1vgansyUld (WRsaniladvdu 9 anfi ns
Uszgndld

3. T % GR&R > 30 % Miziuisnvansule ﬁaaﬁummm@luﬁaﬁﬁmmﬁ”[m



24

LI NIIRITMIA SANNDAG (%EV ) waz STUAIBIAG (%AV)
a a aa ¥

Ada A ad o oA a o o A A A A '
lunsdmnidinnzdaadawalnaninlefiounuilusai308aniad %EV >
%AV LEAIINaNa B NNQINIINTIAN 9 871
1. 193NN UFNINENRTD d29M TN
A A o A A o vl A ' '
2. Lmawmwmiaammmmlmmmﬂwqumﬂmuvl,ﬂ
3. qﬂﬂsmﬂumﬁu%%mu @Anuazindiaad) ﬁmmﬁwsjummﬁﬂﬂ 2199
v ] v o Q { J
davaanuuulny ﬂ%a@aamimsmgoiﬂmﬁamu
A' % ] d' o > Al' a 6a s Aq, a
4. 9070819 NINIIALNaNIILATIZA AN NRWLL TN 8 TwT RN AR LY
lunsdinslusdrddaadamalngniulafounuidnnzdaansadn %AV > %EV uaes
TeReElFUNRgUININEIAN 9 afi
41 35n1IltiaIasiagsataaziniiiivualay TNz INNIInIa
a = o & v o ad A ] Y] % = | L%
LAY F95uTludasrinnInunInisms niansinausy lwinawiaianudla
o ' a A o o £
Tunsltuaznivan La3a98a0 lRaE9aw
42 nmirauLAsuvinle kidwa
o K % o % % o =) a o I3
4.3 NNITUDAILNBIUVHSTINNITIOVaININNWAN LA Lidwa Tausuiln

v o & 2 .y A€ & o .
@]E]\‘]uqq‘]_lﬂim*ﬂﬂ U@W?ﬂﬁ]ﬂLLﬂZWﬂ‘ﬁL'ﬂ 2ILVNDIE



AN 19N 7 A18819NNTILATITRITUUNTINA89T GR&R

25

miurlesumsdns GR&R (58 X-R)

vngaumaziotuau  Hd o1 Fornsesile Gramloader Jundowil  24/07/02
mniines Gramload mniines MC 01 danmn 59951
Foviumamy +150 Uszamnsesile
Appraiser / PART AVERAGE
Trial No. 1| 2| 3| 4| 5| e 7| 8| 9f 10| 11| 12| 13| 14| 15
1A 1| 471 765 | 326 | 433 | 454 | 443 | 552 | 477 | 509 | 384 481.40
2 2| 484 | 742 | 328 | 446 | 456 | 450 | 557 | 479 | 508 | 371 482.10
3 3
4 Awrage| 478 | 754 | 327 | 440 | 455 | 447 | 555 | 478 | 509 | 378 Xa= 48175
5 Range| 13| 23| 2| 13| 2| 7| 5| 2| 1| 13 Ra = 8.1
6 B 1| 485 | 778 | 328 | 455 | 470 | 460 | 551 | 499 | 513 | 390 4929
7 2| 480 | 807 | 314 | 450 | 461 | 455 | 547 | 492 | 540 | 385 493.1
8 3
9 Awrage| 483|793 | 321 | 453 | 466 | 458 | 549 | 496 | 527 | 388 Xo = 493.00
10 Range| 5( 29| 14 5 9 5 4 7| 27 5 ﬁb: 11.0
1 ¢ 1
12 2
13 3
14 Awerage Yo =
15 Range R =
16 Part X = 48738
Awrage 480 | 773 | 324 | 446 | 460 | 452 | 552 | 487 | 518 | 383 Re = 449.0
17 [R,= 841 FMR,= M0 MR = 1/ [#of Appr's= 2 ] E = 9.55
18 [ MaxX = 49300  1-[ MinX = 48175 1= [X oo 1125
19 [ E: 9.55 Ix [ D*= 3.27 1= UCL, * 31.20
20 [ R_ 955 Ix [ D*= 000 1= |LcL, 0.00
* 3o fitanauguat R Wasnaum R feenveniidaudmaunaiiendly masldnaaes
Sundoudn @ild) ﬁ?ﬂﬁ’ﬂ%’ﬂyﬁﬁmé’uﬁmamR_ Twaimaz UCL, 1wl
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39N 8 NMIUIZUIANATZULNNIIA GR&R ﬁ’JEJI‘].J‘SLLﬂ?&I Microsoft Excel

From data sheet : R = 955 X ore = 11.25 R, = 449.00
Measurement Unit Analysis %Total Variation (TV)
Re peatability - Equipment Variation (EV)
EV= RxK, K,= 0.89 %EV = 100 [EVITV]
Trials K
= 8.46 2 0.8862 = 5.97%
3 0.5908
Reproducibility - Appraiser Variation (AV)
AV = \/[(Ympp % Kz)z —(EV2 /nr)] K= 071 %AV = 100 [AVITV]
= 7.73 Appr K, = 5.45%
n=numberofparts = 10| 2 0.7071
r = number of trials = 2| 3 0.5231
Re peatability & Reproducibility (R&R)
GR&R = /(EV % + AV ?) Parts K: |[%GR&R = 100 [GR&R/TV]
2 0.7071
= 11.46 3 0.5231 = 8.09%
4 0.4467
Part Variarion (PV) 5 0.4030
PV = Ry xKj, Ks= 0.3146 6 0.3742 %PV = 100 [PV/TV]
7 0.3534
= 141.26 8 0.3375 = 99.7%
9 0.3249
Total Variation (TV) 10 0.3146
V= /GR&R? + PV 2 ndc= 1.41(PV/GR&R)
= 14172 = 17.38

UL NUNAAT % GR&R 9MNANT9T9I0%
o 0 = 0 {
INNANIIANEN LG A1 % GR&R 161 8.09 9 % GR&R < 10 % agiummeﬁﬁ
gausulalas lidann sz uuni1siandatnele LazanNan1IANEIAT %AV = 5.45 LAz
%EV =5.97 §I1 %EV > %AV NNNmIiNIINIIIBTIa1e19z I8 ng u1ngs
@19 9 a7
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2 4.89 4.90 4.89 4.8933 0.01
3 4.90 4.90 4.92 4.9066 0.02
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14 4.93 4.92 4.89 4.9133 0.04
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17 4.89 4.88 4.89 4.8866 0.01
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1 2 3
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21 4.88 4.89 4.90 4.90 0.02
22 4.92 4.91 4.91 4.9100 0.01
23 4.89 4.90 4.88 4.8900 0.02
24 4.88 4.89 4.90 4.90 0.02
25 4.92 4.91 4.91 4.9100 0.01
26 4.89 4.90 4.88 4.8900 0.02
X =4.908 R =0.02
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Doc. No.
GR&R
F-QA-05-03
Date Gauge Vernier digital Caliper P:1/2
Part Name : Screw JP25 Equipment No. : V/QC/004
Characteristic : - Tole 0.06 Maker
Specification : 4.91 *o.03 USL = 4.94 Name of Appraiser 1 : oad qﬂlﬁi
Study Area QA-ROOM LSL = 4.88 Name of Appraiser 2 : lﬁﬁ TWINYT
Name of Appraiser 3 : wadun uaud
APPRAISER PART
ARIAL#[ 1 2 3 4 s 6 7 8 9 10 Average
1 492 | 492 | 491 4.91 4.91 4.91 492 | 491 4.91 4.91 49120
2 491 | 491 | 492 | 492 | 492 | 492 | 492 | 4901 | 4901 | 492 49160
1 3 492 | 492 | 491 | 4901 | 492 | 491 | 491 | 492 | 491 | 492 49150
Average| 4917 | 4917 | 4913 | 4913 | 4917 | 4913 | 4917 | 4913 | 2010 | 4017 X, . 49147
Range 0.01 0.01 3 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 .R‘ _—“m;
1 4.91 4.91 4.91 4.91 4.91 4.91 4.91 4.91 4.91 4.92 49110
2 492 | 49 4.91 4.91 4.91 4.91 4.91 4.91 4.91 4.91 49110
2 3 4.91 492 | 491 | 491 | a9 491 | 492 [ 492 [ a9 4.92 49140
Average| 4.913 | 4913 | 4910 | 4910 | 2910 | 2010 | 4913 | 4913 | 4910 | 4017 X 49120
Range 3 0.01 0.01 0.00 0.00 0.00 0.00 0.01 (L(’)’] 0.00 0.01 .Rh ETO-G—S;
1 492 | 492 | 491 4.91 4.91 4.91 492 | 492 | 492 [ 492 49160
2 4.91 4.91 4.91 492 | a9 4.91 4.91 492 | a0 4.92 49130
3 3 4.91 4.91 492 | 491 4.91 491 4.91 4.91 492 | 49 49120
Average| 4913 | 4913 | 4913 | 4013 | 3910 | 4910 | 4913 | 4917 | 4017 | 49017 X, .
Range| 0.01 0.01 0.01 0.01 000 | 000 | 001 | oo 0.01 0.01 R,. 0.0080
X= 49134
Part Average (X) 4914 | 4914 | 4912 | 4912 | 4912 | 4911 | 4914 | 2014 | 2912 | 2017
R,=  0.0056
[R,= 0.009 ]+[R,= 00050 ]+[R .= 0.0080 ]/[#OF APPRAISER = =) - 0.01 R= 00073
[Max%= 49147 ] - [Min X = 49120 | - Rier 0.0027
[R= 00073 1x[D,~ 25800 ] = UCLy, 0.01892
[R= 00073 1x[D,= 0.0000 ] = LCEy 0.0000

discard values and re-average and recompute R and the limiting value form the remaining observations.

* D, = 3.27 for 2 trials and 2.58 for 3 trials ; D, = 0 for up to 7 trials. UCL,, represents the limit of individual R's. Circle those that are

beyond this lomit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally used or

APPROVED

CHECKED

REPORT BY
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AN319N 15 NAMTIATITRITUUNNTIANID GR&R

P—_—— Doc. No.
F-QA-05-03
Date : Gauge Vernier digital Caliper P.2/2
Part Name : Screw JP2S
Characteristic: - Tole Maker
Specification : 4.91 +0.03 mncee No. of Appraiser odad quila
Study Area : QA-ROOM 0.06 a6 oiwys
wodw uouda
MENT UNIT ANALYSIS % TOTAL VARIATION (TV)
REPEATABILITY - EQUIPMENT VARIATION ( EV ) %EV=37278
% EV = (EV/TV)X 100
EV = R x K, TRIALS K, = 90.0863 % |
So, EV = 0.0224 2 1.56 % EV = (EV / TOLERANCE) X 100
3 = 3.7278 %
REPRODUCIBILITY - APPR/}L\ER :V/\RIA1 ION ( AV ) % AV = (AV/TV) X 100 %AV=0.9833
AV = -\/ [(Xppp x Ky) = (EV /nr)) = 23.8841 %
% AV - AV /'rol.ERANcw
So, AV = 0.0059 APPRAISERS K, - 0.9883 %
2 1.65 n = Number of Part
3 2.70 r = Number of Trials
REPEATABILITY & REPRODUCIBILITY ( R&R )
% R&R (R&R/TV) X 100

R&R = o (gy? 4 AV? 93.1986 % % GR&R=3.8

So, R&R = 0.0231 PARTS K, % R&R = ( R&R / 'l'()l,ERANyN
3 ~ 3.8566 %
PART VARIATION ( PV ) 3 2.70 % PV = (PV/TV)X 100
4 230 - 36.2493
PV = Rpx K, s 2.08
So, PV = 0.0090 1.93
= SAMMARY
TOTAL VARIATION ( TV ) ® 1.74 by Total Variation (Tolerance)
o 1.67 X : % R&R < 10 % = Excellent
™V = m 10 1 1 10% < %R&R< 30 % = Good
So, TV = 0.0248 1 20% = %R&R< 30 % = Accept
% R&R =30 % = Reject
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ANNANITILATIZHNTANBITZULNITIO MSA  @283% GR&R  enalisunsu
. A 1 L= U ¥
Microsoft Excel TILaadA1 %GR&R, %EV Way %AV 2843:UUNITIA a;ﬂwa"l,@mﬁ

1. %GR&R = 3.85% < 10% LLam'j’muuﬁmﬁ@agluLﬂmﬁﬁaaﬂuﬁnﬂau%'u

= v & o { a { 0 '
2. %EV > %AV SIugaIALABINAMNNERLLIN RGN NaRA1a NN
o A a od o o A o & o a £ o o ~ a
ANNABUUsNIAaNgNviinTIa Nm’lvl,@uullmm@lLL&:&G‘HG@]QGH‘EU?JEGLW&]L@N
A o 9 [ A & A o a a2 A a A o
A dasnmImIthsinmfuniuniIarinmssauioundn hadaniatadliaie
aana M nlszdne1ztian1InaaLA R ath be
NamsﬂsuﬁmaﬁmmwLLazmmmmmmaans:mumwé’amnﬁwmuq:u
{ VX% o Cg/ v v [
ﬂi:mumimwLmuqmmwﬁvl,mammu I@ﬂmsLﬁumayamm@Laumﬂuﬁﬂm@mﬁm
PYpITWIN% SCREW JMP M5 31%42% 26 ﬂ@lué’haam A108198% 3 Tw adbuhuunaTy
In-Process QC Inspection report (FR-QC-09 Rev.00) Lﬁaﬁ'mﬁ%'@ﬁ’m,wugﬁﬂmqu
ANRRULAZNE Ltﬁ'ﬁLﬂswzﬁwaLﬁaagﬂi'ms:mumsﬁl,aﬁmmwuazmwmmsn

maldnszuinnInaaanntasi ml@LﬁaLauaLmedLm"”l,mJ%'mngavlﬂ



47

AN 9N 16 mmﬁuia:gmﬁaéT@ﬁwLmugﬁmuqwﬁaﬂ%uﬂ;aﬂizmumwﬁ@

L naaAlat9tay
nanGa19 X-bar R
1 2 3
1 4.88 4.90 4.92 4.9000 0.04
2 4.89 4.90 4.89 4.8933 0.01
3 4.90 4.90 4.92 4.9066 0.02
4 4,91 4.89 4.90 4.9000 0.02
5 4.93 4.90 4.91 49133 0.03
6 4.94 4.93 4.92 4.9300 0.02
7 4,91 4.94 4.90 4.9166 0.04
8 4.90 4.94 4.90 49133 0.04
9 4.91 4.90 4.90 4.9033 0.01
10 4.91 4.90 4.93 4.9133 0.03
11 4.90 4.91 4.92 4.9366 0.03
12 4.90 4.92 4.90 4.9066 0.02
13 4.90 4.91 4.91 4.9066 0.01
14 4.93 4.92 4.89 4.9133 0.04
15 4.92 4.92 4.90 4.9133 0.02
16 4.89 4.90 4.88 4.8700 0.02
17 4.89 4.88 4.89 4.8866 0.01
18 4.91 4.91 4.92 4.9466 0.03
19 4.91 4.93 4.92 4.9200 0.02
20 4.89 4.90 4.88 4.8900 0.02
21 4.88 4.89 4.90 4.90 0.02
22 4.92 4.91 4,91 4.9100 0.01
23 4.89 4.90 4.88 4.8900 0.02
24 4.88 4.89 4.90 4.90 0.02
25 4.92 4.91 4.91 4.9100 0.01
26 4.89 4.90 4.88 4.8900 0.02
X-bar=4.905 | R-bar=0.02
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. o . USL—X X—LSL
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