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Outline

* Signal to noise ratios for static problems
* Application of signal to noise ratio — smaller the better
* Fraction defective analysis




SN ratio for static problems

DOE in Taguchi Method can be classified

1. Static functions
Fixed target ( specific value )

2. Dynamic functions
Variable target
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Factors affecting a response

| Noise Factors ( X )

Signal Y=
> g o : Response (Y')
actors (M) f(X,M,Z,R)
Control ‘ Scaling
Factors (Z ) Factors (R )
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Signal factor

Signal factor in TV sony system ( static system )
—> constant =2 evaluate control and noise factor

Signal factor in car breaking system ( dynamic
system ) =2 The harder driver presses on the
brake pedal
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Importance of the SN ratio

*The objective of robust design 2
minimize the sensitivity of a quality
characteristic to noise factors = based
on mean square deviation

MSD = 6 + (5 - m)
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Importance of the SN ratio

y=f(X,M,Z,R)

In reality = function consisting

— predictable and unpredictable part
y=9g(M,Z,R)+e(X,M,Z,R)

The objective of robust design - maximize predictable and
minimize unpredictable part
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Importance of the SN ratio

* From experiment = variance of the
predictable part (V,) and variance of the
unpredictable part (V,)

* Taguchi quality evaluation

_signal  variance of the predictable part V,

d noise  variance of the unpredictable part - \A
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Importance of the SN ratio

n=10log . variance of the predictable part }

| variance of the unpredictable part

_Vg
=10log,, P

e

1n(Z)=maxn(Z, R constant)

V.(Z,R
n(Z,R)=10log,, V(Z R)

e

When signal factor 1s constant
n=-10log,,[MSD]
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SN-ratio

* Nominal the best
* Smaller the better
* Larger the better
* Fraction defective
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SN-ratio - Nominal the best
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SN-ratio — Smaler The Better

1 n
sn == 10 log;g = Yy
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SN-ratio — Larger The Better

n 1 \
2

1
n=-10log | —
I i v

|‘ 1=l i
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SN-ratio fraction defective

1
P~

l or n =10 logiﬁ P "

n = -10 log 1
! - P,
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Example : Smaller the better case study

Optimasi roundness (kebulatan) pada part Outer Ring.
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Example : Smaller the better case study

Setting Level Faktor

Setting Faktor & Level
Kode Nama Faktor Level 1 Level 2 Level 3
A Speed Ratio 36 30 24
B Sizematic Fine Position | 20 pum/s 18 um/s 15 um/s
C Spark Out 0,5s 0,3s 0,2s
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Example : Smaller the better case study

Orthogonal Array

Table 2. L., (3°) Standard orthogonal array.

Experiment no. FactorA  Factor B FactorC  Factor D

I I 1 I I
2 | 2 2 2
3 | 3 3 3
4 2 1 2 3
5 2 2 3 I
6 2 3 I 2
7 3 I 3 2
8 3 2 I 3
9 3 3 2 I
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Example : Smaller the better case study

Mcmprsipkan Outer Ring
vang akan di eksperimen

Chuter Ring dimasukkan ke Chuter Ring yang telah siap
sebuah wadah sebelum kemudian dijalankan
masuk rel diatas rel

Pelaksanaan

Dilakukan pengujian
roughness di Quality
Assurance PT.SK
Indonesia

Eksperimen

Dilakukan pengujian
roundness di Cuality
Assurance PT.SK
Indonesia

Outer Ring hasil eksperimen

Outer Ring masuk satu per
satu ke Mesin SSA 1 untuk
proses grinding
Dilakukan pengambilan
cyvele time menggunakan
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xample : Smaller the better case study

Pengujian menggunakan
TALYROND 365.

Scale 1umfdiv
RONILS Circle/Gaussian/1-150upr
83‘ e e s e
v ¥
-« v 3607 AIMINROUNDNES
a >
= * LS Circle.
" " Filter Type s Gaussian
Filter Range 1-150upr
Datum Spindie
a - 2
- -
5 2y RONt 1.70 um
80° 40 = e 7
> «
v v
v ¥
¥ \d By
- r
. [EAEREEN it e
E"G‘%rg"nﬁ“ Point A = " Z Position 32753 mm
Thet H, 4 " » R Position 16,954 mm
ey 270° Allitude Vertical
Current Point Difference Contact Direction R Negative
R -0 16um delta R -0.16pm T ==
Theta 45.0° delta Theta 45.0°
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Example : Smaller the better case study

Hasil Pengujian Roundness

Hasil Pengujian

Faktor dan Level Roundness (um)

Sizematic Fine

Speed Ratio Position Spark Out R-1 R-2 R-3
36 20 um/s 0,5s 1,7 1,65 2,11
— 36 18 um/s 0,3s 1,21 2,18 2,13
— 36 15 um/s 0,2s 1,66 2,48 1,56
— 30 20 um/s 0,3s 1,74 1,91 1,51
— 30 18 um/s 0,2s 1,6 2,09 1,93
— 30 15 um/s 0,5s 1,78 1,55 1,59
24 20 um/s 0,2s 4,28 2,9 2,7
n 24 18 um/s 0,5s 1,55 1,76 2,31
— 24 15 um/s 0,3s 3,8 1,84 1,53
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Example : Smaller the better case study

Analisis berdasarkan nilai rata rata

Hasil Pengujian Roundness

Faktor dan Level Roundness (pum)
) Size'matic Spark Rata-rata
Speed Ratio Fine R-1 R-2 R-3
Position out

36 20um/s 05s 1,7 165 211 1,820
BN : 18um/s 03s 121 2,18 2,13 1,840
Bl s 15um/s  02s 166 248 1,56 1,900
| 4 N 20um/s 03s 174 1,91 151 1,720
| 5 N 18um/s 02s 16 209 1,93 1873
N 3 15um/s 05s 1,78 1,55 159 1,640
24 20um/s 02s 428 29 27 3,293
Bl - 18um/s 05s 155 1,76 2,31 1873
| 9 [T 15um/s 03s 3,8 1,84 1,53 2,39
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Example : Smaller the better case study

Analisis berdasarkan nilai rata rata

Membuat tabel respon untuk nilai
Tabel Respon Pengujian Roundness

rata-rata
A B C

| _ 1820+ 1840 +19 1,853 2,278 1,778

3 1,744 1,862 1,983
= 1,853 2,519 1,977 2,356
| selisih  NZL 0,416 0,578

1 3 2
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Example : Smaller the better case study

Analisis berdasarkan nilai rata rata

Faktor berpengaruh
A 1
C 1
B 2
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Example : Smaller the better case study

Perhitungan SNR Roundness

Analisis berdasarkan nilai

Faktor dan Level Roundness(um)
SN ratio SFEMELE | SNR
Speed Ratio Fine R-1 R-2 R-3
. Out
Position

1 Y 20um/s 05s 1,70 165 2,11 -5,257
Contoh perhitungan Signal to Noise Ratio (SNR) — 36 18 um/s 0,3s 1,21 2,18 2,13 -5,544
Karakteristik Roundness ksperimen ke-1 adalah = -

lJ.m S )9S ’ ) ’ -,
NR 1010e LS 2 e 30 18um/s 02s 1,60 2,09 1,93 -5504
STB T b ;Z Yi B 30 15um/s 05s 1,78 155 1,59 -4,313
3 =1 24 20um/s 02s 428 290 2,70 -10,546

2 5 v

=101log j:-:(1,’ﬂ:r*+1,+u5;~1+111~]|] =5257 I 2 18um/s 05s 1,55 1,76 231 -5578
e 15um/s 0,3s 3,80 1,84 153 -8275
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Example : Smaller the better case study

Analisis berdasarkan nilai SN ratio

Tabel SN ratio

A B C
Level 1 -5,525 -6,851 -5,049
Level 2 -4,856 -5,542 -6,190
Level 3 -8,133 -6,121 -7,275
3,277 1,309 2,226
Ranking 1 3 2




Example : Smaller the better case study

Analisis berdasarkan nilai SN ratio
Faktor berpengaruh

-

.
I

Teknik Industri - UNS (-




Example : Smaller the better case study

Analisis berdasarkan nilai rata rata dan SN ratio
Faktor berpengaruh
Rata —rata SN ratio




Fraction defective analysis

* Example : wave soldering process

* Holes in a printed circuit board get blocked by solder
oridging.

* It is a defect since components cannot be inserted in
these bridging holes.
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Factors and level

et et

——

Hot air blast

Factor Level 1
A Flux type Existing New \
B | Flux density Low High
C | Solder temperature Low High
D | Solder wave height Low High
E | Preheat setting 3 6
F | Flux air-knife angle 45° 90° l
G




Results

G | None
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Response table

Difference None




Fraction defective analysis
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Fraction defective analysis

The process average at the predicted optimum condition Py, 4., 1S:

Pposiews =Y + (DI =3y) + (F2 -y) +(BI - %)

-DI +F2 +Bl -2x3

= ..Z.. + 3 + 5 -2 X —'li
80 80 80 160

= -0.10

= -10 %
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0

DI

-10 log,, (40 - 1)
-15.91 dB
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Fraction defective analysis

Q

Predicted

"

Q) + Qp +Qy -2 x0
-1591 - 14.09 - 11.76 - 2 x (-8.97)
-23.82 dB

Q +(Qp - Q) +(Q, - Q) +(Q, - Q)

‘\.e.\
Teknik Industri - UNS (¥ :
7]




Fraction defective analysis
1

P o wave soldering process
1 +107° conclusion
- ! e Significant factors > D, F and B
[ o 105‘? * Percent defective 2 41 %
= 0.0041
- 041 %
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Berikutnya
Mengelola eksperimen




