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Kusak meselesi
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Vien

Y = f(x)

Tanimla

Y ve X'ler

blgme

Coziimleme

I-<I

X'ler

Kontrol

Y
Y

D. M. A. I. C.
TOCIK

Gercek, basit, 6nemli, verisi bol bir stirec¢ bul

Mevcut siirecin performansini ve potansiyelini 6l¢

Sonuca etki edebilecek ana ve kritik faktorleri belirle

Degiskenligi azalt, min-max-opt

lyilesmenin kalici olmasini sagla
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e Yalin Alti Sigma - Program ||

Alt1 hafta, 12 oturum, toplam 24 saat — On line senkron (20:00 — 22:00)
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= Alti1 Sigma tanitim Ca Temel istatistik = IO

= DMAIC Misterinin sesi Grafikler
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Ca Cu
Trend — Tahmin Modelleri Dagilimlar
\ J .
OLCME

Proses Yeterlilik Ca
Kontrol — Teknoloji Matrisi

Hipotez testleri

Regresyon

Coklu modeller

ANALiz
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Deney tasarimlari IYILESTIRME

Proses Kontrol Semalari Ga
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Vlen Sebep - Sonug

f(x) => Y

Sebepler Sonuc
Yediklerimiz
Genetik
Uyku Saghk
Spor

Stress
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MAKINE iINSAN
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PARA

Kar / Zarar
Satislar

Pazar Payi
Maliyetler
Odemeler

Uc Blyuk Y

KALITE

Imaj
Uriin destegi
Miisteri/calisan memnuniyeti

ZAMAN

Terminler
Cevrim
Bakim sliresi
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Vlex ... min — max - opt €

Optimize
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Trading Process Diagram Sample

Hedefi ve sonucu olan ...

R imeicn |

Kaynak kullanan } ) - [
Insan
Mekan I oo Pt
Makine , - o
Malzeme : R o =

h':'“"“ e R st

.. Mo :--:.1 - Iml: m—: |l"
Eneryi P i =
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Zamana yayilmis, ilgili faaliyetler
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roje
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Civiler = f(insan, Makine, Tesis, Malzeme, Metot, Eneriji ...)

Y x1 x2 x3 x4 x5 X6 o
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Vlew ... havacilikta bir strec

Maliyet

Sure

Test sonuglari

Motor Cevrim v
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Vlew Servis sektdrinde bir siireg II

X

v" INSAN
v MAKINE
v' MALZEME
v' METOT
Vo,
PARA
Ciro

Oda basi kar ?

TIME
Kalma sliresi
Temizlik / bakim dongileri
e 5
QUALITY cxcellent m

Memnuniyet l
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Ven lyi bir proje ..

... baslayan, biten
... ritmi yuksek
... sonucu Olculebilen

O\ ... mUsteri ve st yonetim icin 6nemli
/O ... kendi yetki ve ilgi alanimda
O\ ... 2-3 ayda iyilestirilebilecek
... verisi bol, glivenilir

Cx O\ .. Bir proses ile ilgili olmali !
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Balik kilcigi

Kalip 1sisi uygun

Farkli preslerin etkisi olmayabilir.
Kalip Gzerindeki reel
sicakligin prese gore ok
degisken olmasi HamL!r rpalzemesinin farki e Hamur sarjlan arasindaki
tedarikciden alinmasl. sertlik farkliliklari
Postcure firminin etkisi.
Postcure firninin /’ Yapsistirici kalinliginin
kalibrasyonsuz ve etkisi
kontrolsiz olmasi
Esneme
degerlerinin
uygun
: olmamasi
Dis cap min veya max Kalip fazla acik kalmig
dlciide caplanmig olabilir, [ alsbilir:
Test eden operatdrler

arasindaki uygulama farkliliklari

Pargalarin yeteri kadar

Test metodu uygun

sogumadan caplanip teste
verilmis olabilir. > olmayabilir.
— Gergek sicakliklarin dogru
YPU lu malzemelerin 6n N Sicakhgi kalip Gzerinden dlgtilememis olmasi

Istmasinin uygun yapilmamasi 8lcen sistem yok.
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+ o c2 c3-T c4-7T C5 C6-T 7 ca c9 Ci0-T Ci1 Ci2 Ci3 Ci4 Ci5 Ci6
esneme % | toplam dretim| vardiya usta hamur | tedarikgi | kalip sicakhid) C| postcure | finn siiresi|  pres | yapistna mm| bakiye | bakiye ph| TPHR TTHV | propanol %
1 0,039 13175 aksam  nuri 280 | plastiksan 4257 0,35 53,00 | A100 cx 373 76 10,27 96,5 748 0,055
2 0,039 10,40 96,4 776 0,073
3 0,040 20 0,70 96,4 7,62 0,054
4 0,038 .. €naz 30 sutun 10,77 96,4 770 0,047
5 0,040 3 veyael cUr | plasuraal “a,ur u,ad Ju,03 | AD 3,00 10,83 96,4 7.88 0,077
b 0,038 p veysel 310 unixa 45,60 0,34 39,25  A100 37 J,72 10,40 96,3 814 0,073
7 0,038 fiz  aysel 365  plastiksan 46,15 0,35 60,75 | A78 3,72 0,60 10,25 96,2 7.92 0,064
8 0,039 fiz  aysel 485 | unixa 48,80 0,25 61,50 | A100 ox 3,75 0,70 10,35 96,2 8,16 0,065
g9 0,037 - 3 veysel 620 unixa 45,05 0,35 a0 | AT00 o 3,67 064 10,30 96,2 7,98 0,103
10 0,038 - m nuri 620 unixa 4335 60,75 | A100 3,60 0,70 10,45 96,2 780 0,106
1 0,039 g p veysel 310 | plastiksan 56,50 | A100 cx 3,78 0,66 10,30 96,2 8,08 0,079
12 0,039 o nuri 210 | plastiksan 53,50 | A100 ex 3,70 0,64 10,35 96,2 8,26 0,081
13 0,040 o nuri 400  plastiksan 58,00 | A100 ox 3,70 0,58 10,60 96,2 8,14 0,084
14 0,039 : ! veysel 387 an 53,00 A100 cdx 3,70 0,63 10,50 96,2 7,65 0,054
15 0,039 (4°) 3 veysel 400 0,35 53,00 | A100 cdx 3,60 073 10,15 96,2 7,86 0,035
16 0,040 c p veysel 400 0,35 54,50 | A100 3.7 074 10,20 96,3 8,26 0,032
17 0,039 G). iz  aysel 400 0,35 55,50 | A78 3,69 0,78 10,23 06,3 8,09 0,032
18 0,037 * iz aysel 267 plastiksan 0,35 53,67 | A100 cx 3,61 0,76 10,30 96,3 8,36 0,044
19 0,038 ) veysel 127 | plastiksan 4233 0,34 51,67 | A100 3,67 0,73 10,53 96,3 845 0,045
20 0,040 3 veysel 370 unixa 42,30 0,35 53,33  A100 cdx 3,66 071 10,30 0@,3 8,09 0,025
21 0,040 p veysel 350 | plastiksan 42,67 0,35 55,33  A100 cdx 3,70 074 10,33 08,3 845 0,028
22 0,039 m nuri 350 unixa 41,80 0,35 56,00 | A100 cdx 3,68 075 10,40 06,2 817 0,047
23 0,038 iz aysel 350 unixa 4400 0,35 82,50 A100 3,63 0,61 10,50 05,3 8,03 0,035
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Plex TANIMLAMA ve OLCME

Proje ismi ..co....... H
! Mathcds Machines g J==;
i F T Winding chuctks not pan & |~m-n.n
roblem / Firsat rojeciler e Treke resin velume wristn £
Problem / Firsat Projecil i e z > _- E/mm; -
Pycckuds szon: npuagnemer = Sahip oosdpmipicdans Lamination asgament N7 Winder tensian control - % i
R = Sorumlu ¥ ot part of stacksr has not been verified - .
sy oY o . Takim Trickle oven leenp profie: kool 55 $
S mreron s chack not being followed ‘Stacker mis-piacing st P ——— — 1 . — !
on thing shift lingrs. E | . Send ine Response
hiriad & | é = =
et > Sninesnomen s
(TL, %, etc) Noad cyche dostruct test—, \Wire insution —— Ammature fan cure — i — |
Proses - S e , il - o=
e i FTTE R TEDE, . = — No frne alofed far £
o T e and viscosny woskly ravarsres i .
= Olgme maintenance i
: s)lZZut e Zuza Ed) . N‘ca"z. I lil- I—J [ ’Iﬁl I—“_
= Hedeflenen seviye o Ml / r P P e T
Matrics Materials Minutes (time) § E‘ ';'-Eh:‘“ e ]
PN
/[ \
+ C1-T C2-T I C3 \ c4 C3 Cc6 C7 ca ca C1lo C11-T c12-T Low K c14 C15 C16 1
Damage Defects Counts \ Faults Shift Weight Rejects | Sampled | Blemish Flaws Period Paint Thicken | Sample 4
1 Scratch Missing Screws 274 ,22435 1 Q05 20 Qg 2 Scratch Day 120 124 51
2 | Scratch Missing Clips 59 ,29532 930 15 104 4 Scratch Day 123 121 35
3 Bend Defective Housi 19 ,35517 865 14 a7 1 Peel Day 121 121 21
4 Chip Leaky Gasket 43 ,L25060 895 16 Q9 1 Peel Day 118 124 32
3 Dent scrap 4 04660 Q05 13 a7 4 Smudge | Day 120 117 48
6 | Scratch Unconnected Wir 8 ,01963 2 B85 29 102 5 Scratch Day 111 117 19
7 Chip Missing Studs 5] 0,12111 2 890 21 104 2 Other Day 127 103 12
] Scratch Incomplete Part 104 072188 2 930 14 101 1 Other Evening 122 135 31
Process Capability Report for Paint -
= £ fark | |
LSL usL
Process Data _ 0\_/er_all e 2.5 —— - -
Torget Loo - —— Within RELE Kontrol k&t Kontrol kit
SL 130 Overall Capability ii i i ivi
Sample Mean 121,306 Pp  Lle K 2 | TEk.nOIOJI mtu jEkigieing
Sample N 36 PPL 165 o
StDev(Overall) 4,30826 PPU 0,67
StDev(Within)  4,05268 Ppk 067 N
cpm 15 4
Potential (Within) Capability T H
Cp 123 R
CPL 175
CPU 0,72 0 1
cpk o7 L Kontrol iyi
Teknoloji kotd
ii 0.5 ]
/ M
100 104 108 112 116 120 124 128 0 1 2 3 4 5 6
Performance Z en i)fi
Observed Expected Overall Expected Within kotd iyi
PPM < LSL 0,00 0,38 0,07 .
PPM > USL 0,00 2179111 15962,27 TEKNOLOJ
PPM Total 0,00 21791,49 15962,34
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Toplam liretim (ton)

T000
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3000

2000
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Trend Analysis Plot for Toplam (iretim (ton)

Quadratic Trend Model
Yt = -286 + 40,47 =t - 0,1719=xtA2

34

51

Satis ( x 1000 TL)

200

Variable
—i— Actual
— B Fits
- - — Forecasts

Accuracy Messures

Time Series Decomposition Plot for Satis ( x 1000 TL )
Additive Model

Wariable
—— Actual
— B Fits
— -4 — Trend
—ik - Forecasts

Accuracy Measures
MAPE T.27
MALD 3750
M 2693359

Month
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Vex Analiz Yol haritasi

Matrix Plot of grade; homework; credit 1; credit 2; play; km to school

U gt g, gty e . & g 2
o .... .. . L] ° ..; .... .. .. .’. @ L] ..:775
BN >30 %
ame Bor R SRR R S R 0
.o'. p o ¢ . .' :'77,0 [
B U B Regression
- * 40‘
- 'é.::. .:l'. :f: } 36
® © o - .
e +ih Multiol
. & ¥ ¥ u |p (S

Regression

Response
optimizer

SN

uﬂ uﬂ ! General Linear

Individual Value Plot of TMX; UBX M Od e |

&

g 6 ::

o

e

ANOVA
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Vlex Ana etkiler ve Etkilesimler ||

Siire-Basing ~ Cube Plot - KIRILGANLIK >'¢@Kitk-Basing-Stire

Sicaklik-Basing

max

Sicaklik - Siire

basing

min min

min max
sicaklik
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iz X bar — R @

C2 C32 e o r
- - Xbar-R Chart of tedarikgi a; ...; tedarik¢i b
tedarikgi a| tedarikgi b
598,0 601,6 -
~99,8 600.4 LMOL=603,112
600,0 598,4 _ 602
599,8 600,0 E
600,0 596,8 4 B X=559 883
600,0 6028 E
5988 600,8 ' 5og
2982 603.6 L0 =596.666
599,4 604,2 236
c00c 024 1 11 n £ 41 51 61 71 81 31
- - Sample
599,4 598,4
599,4 599,6
: ’ 6.0
600,0 6034 UCL=5,600
598,8 600,65 L 4
599,2 508,4 =
599,4 508,2 ﬁ 3.0
599,65 602,0 E - 4
m =17
599,0 599,4 w13 '
599,2 599,4
600,6 600,38 0.0 — = S
5983 6008 1 11 bl 31 41 51 31 71 81 31
Sample
598,8 598,6

Her mavi nokta iki tedarikcinin ortalamasi ve arahigi
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lligki Matrisi
Optmal malzeme
Uriin Ozellikleri 26 ABC D092 (o o)
Predict  Low vedb
Gnem Derecesi (Teknik Gereksinimler) 2 . . —
L [ i lyilestirme
saglamli
Musten Manmuri
Gereksinimleri = 861306
Misterilenn d= 092559
Hedef Rakip "
Degerlendirmeleri

Neler?

Hedef Degerler

Hedef Rakip Degerlendirmelen

Teknik Onem Derecesi A n a I i Z

Turbing angle

Gage R&R (ANOVA) Report for Olgii

e
s

e
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Kontrol iyi Kontrol iyl
Teknolaji kbt

Zenii
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Pien Y ve x ler

B

X ler

] c4 cs C6 c7 T ——— co.n
UV. UZAMA (MM)| MAX. GERILME {N/MM#2)| KOPMA KUVVETI (N)| KOPMADA UZAMA {MM) KOPMADA UZAMA (%) AKMA SINIRI (N/MM~2) TEST SURESI|KESIT ALANI (MM~2) TEST TARIHI|
10,010 67,765 26030 5,080 5,080 67,765 3.5 384120 24.10.2019
78,304 3026,0 6,870 6,370 78,304 5.2 354000 ——
6,610 89,035 32200 X B o0y 89,035 5.0 384120 24.10.2019
5,975 103,327 3969,0 6,060 6,060 103,327 47 384120 24.10.2019
6,557 116,928 31493 6,657 5557 o * 116,928 5.0 26,9340 23.08.2019
5,992 94,538 36864 6,062 0 94,538 47 35,0940 23.08.2019
19,610 107,692 5178,0 19,040 ® o4, 107,602 12,3 43,1000  5.08.2019
6,753 133,308 5227,3 6,857 857 133,008 5,1 30,0104  5.08.2019
6,853 119,729 4670,7 6,340 940 119,729 5.2 39,0104 5.08.2019
5,465 98,282 38340 5,535 5,535 98,292 44 39,0104 5.08.2019
8,037 80,679 31473 8,107 80,679 5,9 39,0104 5.08.2019
6,350 84,473 3295,3 6,457 84,473 49 39,0104  5.08.2019
4187 79,729 31367 4260 79,729 36 39,3414 5.08.2019
6,873 £7,148 33967 6,953 £7,148 5,2 389760  5.08.2019
8,787 103,889 39647 8,840 8,840 103,889 6,3 37,2000 20.07.2019
9,143 117,957 43880 9,220 9,220 117,957 6,5 37,2000 20.07.2019
9,150 108,064 402 9,223 9,223 108,064 6,5 37,2000 20.07.2019
9,510 110,986 9,573 9,573 110,986 6,3 37,2000 20.07.2019
8,075 102303 @ 930, 9,033 9,038 102,303 5.7 38,5671 17.07.2019
13,865 77,067 @ 0 14,115 8,310 77,005 94 48,7500 17.06.2019
12,377 78,550 3829,3 12,547 7,380 78,550 84 48,7500 17.06.2019
14,873 60,704 2958,0 15,750 9,260 60,308 10,3 48,7500 17.06.2019
13,320 92,020 44333 13,677 8,050 91,952 9,1 437500 17.06.2019
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Viea Y

Summary Report for MAX. KUVVET (N)

Anderson-Darling Normality Test
A-Squared 0,46
P-Value 0,251
Mean 3727,6
StDev 614,1
Variance 377134,8
Skewness 0,684049
Kurtosis 0,314281
N 34
Minimum 2603,0
1st Quartile 3254,3
Median 3721,7
3rd Quartile 4047,2
Maximum 5227,3
95% Confidence Interval for Mean
2800 3200 3600 4000 4400 4800 5200 3513,3 3941,9
95% Confidence Interval for Median
3392,2 3885,2
_ 95% Confidence Interval for StDev
495,3 808,3
95% Confidence Intervals
Mean | | ° |
Median | } ° }
3400 3500 3600 3700 3800 3900 4000 6 0.
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Per Yeterlilik

Process Capability Report for MAX. KUVVET (N)

LSL
Process Data E ——— Overall

LSL 3000 ! . — — — Within

Target * i / \\ .

USL * i / \ Overall Capability

Sample Mean  3727,59 | I’ \ Z.Bench 1,18

Sample N 34 ! | “ Z.LSL 1,18

StDev(Overall) 614,113 / \ Z.USL *

StDev(Within) 419,504 Ppk 0,39
Cpm *

Potential (Within) Capability

ZBench 1,73
Z.LSL 1,73
Z.USL *
Cpk 0,58

\

N\

e :

’_f \\ —

2400 2800 3200 3600 4000 4400 4800 5200

Performance
Observed Expected Overall Expected Within
% < LSL 5,88 11,81 4,14

% > USL *
% Total 5,88 11,81 4,14
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Ve En iyi ddnem oy

Time Series Plot of MAX. KUVVET (N)
5500
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MAX. KUVVET (N)

3500

3000 * | o

2500

Index
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Ve En iyi donem yeterlilik

Process Capability Report for en iyi

LSL
Process Data i — Overall
LSL 3000 ! — — — Within
Target * i
USL * i Overall Capability
Sample Mean  3990,46 i ZBench 4,62
StDev(Overall) 214,606 : Z.UsL *
StDev(Within) 213,357 i Ppk 1,54
! Cpm *
E / Potential (Within) Capability
i ZBench 4,64
| Z.LSL 4,64
i Z.USL *
i Cpk 1,55
| N
3000 3200 3400 3600 3800 4000 4200 4400
Performance
Observed Expected Overall Expected Within
% < LSL 0,00 0,00 0,00

% > USL *

% Total 0,00 0,00 0,00
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Plex KONTROL — TEKNOLOJI matrisi
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Pien Matrix Plot

Matrix Plot of MAX. KUVVET ; MAX. KUV. UZ; MAX. GERILME; ...

18 60 50

. 4000
MAX. KUVVET (N) / _%L.a—.— g./ /
) 3000
[ )
. 16
MAX. KUV. UZAMA(MI\%
8

120

MAX. GERILME (N/MMAM k / N\l 90

. (]
5
® ... ® 16
KOPMADA UZAMA (MM/ *.l.'_.%
’ ° !.Q. ® 8
[ ] [ ]

KOPMADA UZAMA (% p%p
fo ‘I:‘. : .- ‘ ' 6
°

° 120

[ J
AKMA SINIRI (N/MMA 2) 920
b 60

KESIT ALANI (MMA 2)
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Per Coklu Regresyon
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csion hod
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C1 MAX, KUVWET (M) | Responses:

C2 eniyi ' '
C3  MAX. KUV, UZAMA MAX. KUVVET (N)
C4  MAX. GERILME (N,
C5  KOPMA KUVVETI {
C6  KOPMADA UZAMA . .
C7 KOPMADA Uzama| Comtinuous predictors: _
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Vex Cozumleme TV

Regression Analysis: MAX. KUVVET versus MAX. KUV. UZ; MAX. GERILME; KOPMADA UZAM; ...

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value

Regression S5 11486150 2297230 67,05 0,000
MAX. KUV. UZAMA (MM) 1 202 202 0,01 0,939
MAX. GERILME (N/MM~2) 1 423135 423135 1235 0,002
KOPMADA UZAMA (MM) 1 3460 34¢0 0,10 0,753
AKMA SINIRI (N/MM~2) 1 460940 460940 13,45 0,001
KESIT ALANI (MM~2) 1 2504010 2504010 73,09 0,000

Error 28 959298 34261

Total 33 12445448

Model Summary

S R-sq R-sg(adj) R-sqg(pred)
185,096 92,29% 90,92% 82,35%
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Per Contour Plot

Contour Plot of MAX. KUVVET vs MAX. GERILME (N/MMA2); AKMA SINIRI (N/
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Vien

Tepki Optimizasyonu
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Optimal MAX, KUV MAX, GER KOPMADA AKMA SIN KESIT AL
D:1,000 9h 19,610 133,9980 19,940 133,9980 49,4050
. cur [12.610] [60.7040] [19,940] [133,9980] [49,4050]
Predict  Low 4,1870 60,7040 42630 60,3080 569340
MAX., KUV
Maximum
y = b,542E+04
d = 1,0000

Deney gecerli (D= 1.000)
Maximum Kuv. icin
Gerilim min
Akma sinirt max olmali




