" God is the greatest mathematican*

Albert Einstein

Anda tidak bisa memilih bagaimana dan kapan anda akan mati.
Anda hanya bisa memutuskan bagaimana anda akan hidup.

Joan Baez

LAMPIRAN



Lampiran Al. Operation Process Chart

WORKERMATERIAL/

{ OPERATION PROSES CHART L PREA TYPE 4
| CHARTNOT SHEET NO. 1 »_ oz
¢ SUBFECT CHARTED:
| Pemb ubin keramik . . -
' ACTIVITY: Pemb ubin keramik ]
i METHOD: PRESENT \
i LOCATION: DEPT. PRODUKSI .

OPERATIVE(S) NO: 52 0730 - 1530
| ORANG . CLOCK: 9130-153 _ i}
| CHARTED BY: RENATA DATE: 21-10-2002
| APPROVED BY: HUI FENG DATE: 22-10-2002
| Stain gggj Fe 1;3: obe Plastis Material _Hard Materia) [
§ 4 i B LT, 1 1
| REZOsan | _gq..mm&/&/il\ kol s ST - ~ /;.\ ;
| micronet / wpembuatan  yrp( o |pembuaten MTD ,; N pembuatant  emasher [ () ‘penghancuran R 500 ¢ oL )penafnncuran ;
| L0 7 pasta L gas L0 ) engobe S cmy o tamapt |
: o : s T .‘
| T i L i % |
| [ . . ! i i "3 ’/ ~ I \ |
i | L2 ;inspeksi S 12 | inspeksi 12 |inepeksi ! o2 ) pembuatan cey Rag{ o.p ' Penghancuran |
i [ ! : A__,__' blunger \'r/ ship \\\ /' tahap2 i
i ! : | i
; | : ! i
; i : | ayalan / 03 ' !
! [ ! P12 !unsoesw Miwm{\ " jvenﬁnmn }
i ! i L—T—I i
i | [ ; i
=; | |
'; !
: i i |
a | |
| i ] |
i | | }
i : | o ;
f i i spray dryer | 06 /)pembtﬂtm !
: i : e pawdes ‘
[ i | \
! | | ffL\\pemmafan !
; ; t | press {07 s
: I | ; N green body i
' : I i
| | | i
' i T2 inspeksi
i 1’ 1 :
| { horizontal [, pengeringan |
g ; dryer (\0‘8/’ geenbody |
| | |
i 1 i
i | H
i !
| f |
: 1
K I §
| | ——
i i
| :
i 7N //‘ ™
! {c} LB
| |

PERPUSTARAAR

Onivetias Eatolik Widgs Macadeia
BURABAY,




. OPERATION PROSES CHART “AORKERMATERIALY

PE
~ CHARTNO B  sEETNOZ oFz

SUBJECT CHARTED:
. Pembuatan ubin keramik
" ACTIVITY: Pembuatan ubin keramik

- METHOD: PRESENT
_LOCATION: DEPT. PRODUKS!

" OPERATIVE(S) NO: 52 0730
: ORANG. CLOCK: 07.30 - 15.30

DATE: 21-10-2002

| CHARTED BY: RENATA
| APPROVED BY: HUI FENG DATE: 22-10-2002
|
P T TN
: [ B A
1 7 S o
} |
| i a3 ;"mspoksl

—

- ~
rotto colour | 0-12 jp“:::d"
N
; n
15 |inspeksi
: |
i
— :
kiln { 0-13 | porbakaran |
A /
o T/
!
\’ 16 | inspeksi
L
N
packing ¢ 0-14 | péngephkan :
\\//




Lampiran A2. Data Jumlah Produk Cacat Bulan September 2002

No [Visual Kw B|Visual Kw C|{Ukuran Kw B{Ukuran Kw CiPlanar Kw B{Planar Kw C
1 954 488 159 264 0 0
2 1680 684 31 19 2 5
3 1169 477 148 139 0 0
4 1189 1120 143 253 3 1
5 2650 1439 166 23 0 0
6 945 741 50 22 9 1
7 92 938 68 39 13 10
8 1052 2275 520 112 9 2
9 91 570 43 63 0 0
10 624 1911 12 17 1 2
11 58 857 44 11 28 12
12 1006 685 173 65 3 1
13 423 141 60 361 0 0
14 7 628 175 885 4 0
15 206 1163 109 135 5 0
16 220 540 43 31 9 1
17 126 98 2 0 0 0
i8 1716 478 118 67 10 2
19 664 259 252 71 19 2
20 52 130 46 47 0 0
21 1005 429 19 33 0 1
22 2517 1500 84 79 4 0
23 568 389 4 1 0 0
24 78 1161 99 290 7 2
25 125 630 72 164 0 0
26 646 1488 89 26 3 0
27 31 813 3 6 2 1
28 483 76 1S 18 2 0
29 574 955 51 55 0 0
30 55 1243 56 79 2 2
' 31 267 1195 253 138 3 1
32 1896 172 100: 3 0 0
33 506 1182 142 361 40 8
34 1698 1053 71 31 3 0
35 1313 1521 70 46 53 30
36 213 282 73 10 1 0
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227 800 843 By 47 2 1
228 1 1022 238 167 0 0
229 2 385 118 8 0 0
' 230 64 1469 66 52 2 2
| 231 583 63 6 0 0
232 12 1916 31 3 0 0
233 2860 229 455 46 2 0
234 217 26 11 102 0 0
235 373 274 35 39 14 1
236 8 503 164 5 1 0
237 214 161 8 16 1 0
238 219 617 119 50 1 1
239 2 426 279 13 3 0
240 5 1457 148 zsi 0 0
Totall 1297620 199554 40132 26263 1252 271
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Lampiran C. Grafik Respon
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Lampiran D1. Orthogonal Array

L (29)
No. 1
1 1
2 1
3 2
4 2
Ls (27)

No 1 2 3 5 6
1 1 1 1 1
2 1 1 2 2
3 1 2 1 2
4 1 2 2 2 1

2 1 2 2 1
6 2 1 2 1 2
7 2 2 1 2 2
8 2 2 1 1 1




Lampiran D2. Linear Graphs

Linear Graph for L, (2%)
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Lampiran E. Tabel Statistik F

'5-"1- bl

Values of F for a specified right tail area

v, = Drgrees of Freedom for Numerator

v; a 1 2 I ¢ 5 6 7 L3 4
100 2.9 493 K1Y 558 5.2 s8.2 589 59.4 59.9
080 161 .4 199.5 5.7 4.8 30.2 2.0 2 N M4 PUR ]
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foel] 40600, J00m. 000, 56200, $7600. 38600, 559300, 39800 60200.
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0% 18.51 19.00 19.16 19.23 19.% 1.3 19.1s 5.5 9.2
2 025 M8 »nm »nn 9.8 19.38 »u ) I3 »»
010 .50 99.00 .07 p A ) $9.30 9.1 99.36 "3 9.3
o4]] 9%98.50 999.00 9.7 999.30 9.3 999.36 99,36 99.37 999.39
100 5. 3.4 3.3 i 30 an 527 5.28 su
080 10.13 9.55 928 .02 2.0 594 (X1} $.88 1.8
3 023 1744 16,04 5.4 13.10 14,62 14.73 14.62 . 14.47
010 M2 3.8 P N nn R 21.91 2167 17.4% 11.35
0ol 142.0) 148.50 145,01 1320 358 132.35 131.58 130.62 129.86
100 1.4 432 419 4t 4.05 4ol 3.98 395 1
050 . LR 659 - 6.39 8.26 616 6.09 6.04 6.00
4 028 1.2 10.65 9.9 9.6 9.36 9.2 9.07 398 1.0
010 X% 18.00 6.9 15.9 15.52 15.21 14.98 14.30 14.66
K i) 7414 6.3 5613 L3R F{ ) 30.53 49.66 49.00 41.47
100 4.08 pI} ] 182 b -] 348 PR o M 332
050 641 5.7 5.41 5.9 5.08 495 4.8 482 oWn
b1 028 10.01 §.43 1.1 1.9 .18 6.9¢ (% 3] 6.76 6.63
010 L1620 13.27 12.06 11.39 10.97 1047 10.46 10.29 10.16
.cot FY AT a2 B 309 .15 2883 b N1 2763 7.4
e 37 R p 3 ] p NI 3 Yos 3.0t 2.98 2.9
050 5.9 54 £.76 453 4.9 4.2t 421 4.15 4.10
¢ 025 t.5 1% 6.60 6.2) 599 582 5.0 5.60 5.52
.ot 13.28 10.92 978 948 .78 547 3.26 £.10 1.9¢
.o 35.51 1n.: an Pil + 20.50 X0.03 - 1944 19.03 1869
100 139 3.26 o 1.96 2.8 1.1 by | .75 1mn
050 .59 4.74 433 412 l97 19 e in 168
? 028 L7 6.5 5.0 5.82 5.19 . 499 4.9 4.8
.o 12.28 955 €43 T8 7.46 109 6.99 6.84 [ 301
.01 .25 11.69 1.7 (7.20 16.21 15.52 15.02 14.63 14.33
100 144 b8 T .91 .4 2 .67 262 2.59 2.56
050 $.32 448 4.07 pX ).6% 3.58 150 344 339
3 Rpi 1.57 . 6.06 5.4 5.05 4.3 4.65 453 441 4.3
Q10 11.26 $.65 1.9 T.01 663 ) 6.3 6.18 6.03 591
ol 215.4) 16.49 1543 .9 13.44 12.86 2.8 12.0% nwn
00 ' 3.3 P 2.8 1.6 161 .38 2.5t T4 244
050 $.2 4.26 bR T 143 3.4 b5 ) 19 pR1} pAH
9 018 TH 5 5.08 4T 4.48 4.3 a0 4.0 4.03
010 10,56 t.02 6.97 6.42 6.06 5.80 5.61 5.47 535
it 286 1.9 13.90 12.56 n.n H13 10.7¢ 10.37 10.11
L0 iLe P /4 273 164 151 144 2,41 .38 2.35
0% 4.96 4.10 L PR ) 3.33 in 34 o Yoz
10 Gis 6.5 5.48 +48 4,47 4.24 407 .95 3.1 p/
410 191.0¢ 7.56 6.35 599 5.64 5 520 5.06 4.94
Rl 21.04 1491 12.53 tr.2s 10.43 993 9.52 .20 5.9
1 p B4 1.8 2.66 .54 245 13 CLH 2.0 b4
150 4.k 19k ¥ 1% h I o] pN ) 3o 2.95 19
" 5 (%] $.26 4.6 4.8 1.04 3 )% )66 3.59
014 9.43 T [ a) 567 L8 7] 507 419 4.74 4.6)
sl 9.6y 1380 1.5 1035 9.58 9.0% £.66 8.38 [ RF

Source: Jerry Banks and Russell G. Meikes, Handbook of Tables and Graphs for the
Industrial Engineer and Manager, © 1984, pp. 66-71. Reprinted by permission of Prentice
Hall, Englewood Cliffs, New Jersey.



v, = Degrees of Freedom for Numerator
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10 .97 2.59 238 1.1 116 1.9 2.04 2.00 1.9%
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v, = Degrees of Freedom for Numerator

v, a I 2 J 4 3 L] ? [ ?
A % iM 14 10 (B1} 1.8 1.13 LN 1.9

050 Ao 10 EX. ] 148 I3 1] 1.19 1.10 .03 L9

100 B s AR M) 1 19 i 154 141 bBH H
010 (X ] 402 . 33l L 1.9 182 1.6 15
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v, = Degrees of Freedom for Mumerator

[ a g i3 0 5 0 30 7 100 -
100 ‘0.2 611 817 611 6.9 62.7 619 610 8.3

050 119 21459 248.0 249.) 150.1 pLIR } 2584 1530 0.7
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w * Degrees of Frevdom for Numerator
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v, = Degrees of Freedom for Numerator

v . 1Y $ » 25 k. k) 75 100 -
100 L3 1.80 .34 1.50 1.48 5.4 i3 1.3 1.2¢
080 L (B LIS (X 1.45 1.3 (1 1.4 1.
0 01 227 206 94 L8 .82 1.1 1.63 1.6 143
010 1.6 .35 1% 210 0 1.88 LY s 1.60
004 354 J.o08 133 267 .35 wn .09 . 1.8
400 1.68 1.57 1.5 1.2 1L 138 1.3 1.2 124
050 1.95 L 1% l.e 1.60 1.3l 145 L4 L3
L 023 3.2 2.00 1.5 (B 1] 1.5 1.63 1.3 1.5 1.40
010 1.35 .27 .12 101 1.54 LN 1.9 (83 149
00 L 193 1.6 152 2.41 pA L) 1.0} 1.96 1.1
100 167 1.56 1.5 146 1.4 1.6 1.3 1.3 1.3
050 1.94 1.7 1.69 1.6} 1.5% 1.49 (K 1.41 1.0
X 028 19 1.5 1.8 1.7 1.7} 1.6t 1.54 1.5 1.37
010 .52 .24 109 .99 1.92 1.7 L.67 1.62 1.46
el 1M .18 16} .47 1.3 i 1.yt 1.91 1.66
100 1.66 1.% 1,49 1.45 142 1.38 L2 1.29 1.2
050 1.9) (R} L6t 1.62 .37 1.43 1.4 1.9 (i ]
100 025 2.1 197 .43 1 (] 1.59 .52 L. 1.35
10 1% 11 .07 1.97 149 1.4 1.63 160 1.43
.00t ) 14 1.5% 2.43 .31 .08 1.9 .87 1.62
100 1.0 1.49 1,42 1.36 LM 1.3 1.2 Lis 1.00
030 L9 1.67 .57 1.581 1.4 1.3% 1.2 1.24 1.00
= 023 1.05 11 (B 1.63 1.57 1.4} 1M [ ] 1.00
010 .32 164 t.88 (] L 1.51 1.42 1.3 1.o¢
001 2.9 182 wn .11 1.9 1.1 .58 1.5 1.00




Lampiran F1. Hasit ANOVA Awal Untuk Rata-Rata Jumlah Produk Cacat

General Linear Model: Y versus A,B,C, D

Factor Type Levels Values
A fixed 212
B fixed 212
C fixed 212
D fixed 212

Analysis of Variance for Y, using Adjusted SS for Tests

Source DF Seq SS Adj sS adj MS 3y |
A 1 75.031 75.031 75.031 64.61 0.000
B 1 19.531 19,531 19.531 16.82 0.000
c 1 0.031 0.031 0.031 0.03 0.871
D 1 26.281 26.281 26.281 22.63 0.000
A*B 1 3.781 3.781 3.781 3.26 0.083
B*D 1 30.031 30.031 30.031 25.86 0.000
Error 25 29.031 29.031 1.161

Total 31 183,718

Least Squares Means for Y

A Mean SE Mean
1 6.938 0.2694
2 3.875 0.2694
B

1 4.025 0.26%4
2 6.188 0.2694
C

1 5.438 0.2694
2 5.375 0.2694
D

1 4.500 0.2694
2 6.312 0.2694
A*R

11 ©.500 0.3810
12 7.375 0.3810
21 2.750 0.3810
2 2 5.000 0.3810
B*D

11 2.750 0.3810
12 6.500 0.3810
21 6.250 0.3810
22 6.125 0.3810



Lampiran F2. Hasit ANOVA Pooling Untuk Rata-Rata Jumlah Produk Cacat

General Linear Model: Y versus A, B, D

Factor Type Levels Values
A fixed 212
B fixed 212
D fixed 212

Analysis of Variance for Y, using Adjusted SS for Tests

Source DF Seq S8 Adj 38 Adj MS F P
A 1 75.031 75.031 75.031  67.12 0.000
B 1 19.531 19.531 19.531 17.47 ©.000
D 1 26.281 26.281 26.281 23.51 0.000
A*B 1 3.781 3.781 3.781 3.38 0.077
B*D 1 30.031 30.031 30.031 26,87 0,000
Error 26 29.062 29.062 1.118

Total 31 183.719

Least Squares Means for Y

A Mean SE Mean
1 6,938 0,2643
2 3,875 0,2643
B

1 4,625 0,2643
2 6,188 0,2643
D

1 4,500 0,2643
2 6,313 0,2643
A*B

11 6,500 0,3738
12 7,375 0,3738
2 1 2,750 0,3738
2 2 5,000 0,3738
B*D

11 2,750 00,3738
12 6,500 0,3738
21 6,250 0,3738
2 2 6,125 0,3738



General Linear Model: Y versus A; B; D

Factor Type Levels Values
A fixed 212
B fixzed 212
D fixed 212

Analysis of Variance for Y, using Adjusted SS for Tests

Source DF Seq SS Adj Ss Ady Ms F P
A 1 75,031 75,031 75,031 6l,68 0,000
B 1 19,531 19,531 19,531 16,06 0,000
D 1 26,281 26,281 26,281 21,61 0,000
B*D 1 30,031 30,031 30,031 24,69 0,000
Error 27 32,844 32,844 1,216
Total 31 183,719
Unusual Observations for Y
Obs Y Fit SE Fit Residual St Resid

11 5,0000 7,7813 0,4360 -2,7813 -2,75R

R denotes an observation with a large standardized residual.

Least Squares Means for Y

(NSRS S s I N R o B NSRS v B B S =

SIS w |

Mean
6,938
3,875

4,625
6,188

4,500
6,313

2,750
6,500
6,250
6,125

SE Mean
0,2757
0,2757

0,2757
0,2757

0,2757
0,2757

0,3899
0,3899
0,3899
0,3899



Lampiran G1. Hasil ANOVA Awal Untuk Variabilitas Jumlah Produk Cacat

General Linear Model: Y versus A; B; C; D

Factor Type Levels Values
A fixed 212
B fixed 212
C fixed 212
D fixed 212

Rnalysis of Variance for Y, using Adiusted SS for Tests

Source DF Seq SS Adj ssS Adj Ms F P
A 1 61,024 61,024 61,024 64,81 0,079
B 1 28,817 28,817 28,817 30,61 0,114
cC 1 3,461 3,461 3,461 3,68 0,306
D 1 24,237 24,237 24,237 25,74 0,124
A*B 1 8,342 8,342 8,342 8,86 0,206
B*D 1 33,373 33,373 33,373 35,45 0,146
Error 1 0,942 0,942 0,942

Total 1 160,18¢

Least Squares Means for Y
Mean SE Mean

-1¢,52 0,4852

-11,00 0,4852

-11,86 0,4852
-15,66 0,4852

-14,42 0,4852

~13,10 0,4852
-12,02 0,4852
-15,50 0,4852

*

-15,64 0,6861
-17,40 0, 6861
-8,08 0,6861

-13,92 0,6861

-8, 08 0,6861
~15,64 0,6861
-15, 96 0,6861
-15,35 0,6861

[N RSN S oo BN I SR S R S, SR G T o B NGRS TS I S s o B O ST, =

+
(SIS CCRN SR o BN G RSNSOI S 5]



Lampiran G2. Hasil ANOVA Pooling Untuk Variabilitas Jumlah Produk Cacat

General Linear Model: Y versus A; B; D

Factor Type Levels Values
A fixed 212
B fixed 212
D fixed 212

Analysis of Variance for Y, using Adjusted 38 for Tests

Source DF Seq SS Adj SsS Adj MS F P
A 1 61,024 61,024 61,024 27,72 0,034
B 1 28,817 28,817 28,817 13,09 0,069
D 1 24,237 24,237 24,237 11,01 0,080
A*B 1 8,342 8,342 8,342 3,79 0,191
B*D 1 33,373 33,373 33,373 15,16 0,060
Error 2 4,402 4,402 2,201

Total 7 160,196

Least Sguares Means for Y

A Mean SE Mean
1 ~-16,52 0,7418
2 -11,00 0,7418
B

1 -11,86 0,7418
2 -15, 66 Q0,7418
D

1 -12,02 0,7418
2 -15,50 G,7418
A*B

11 -15,64 1,04981
12 -17,40 1,0481
21 -8,08 1,0491
2 2 -13,92 1,0491
B*D

11 -8,08 1,0491
12 -15,04 1,0451
2 1 -15,96 1,0491
2 2 -15,35 1,0491



Generaj Linear Mode}: v versus A; B; p

Factor Type Levels Values
A fixed 212
B fixeq 21 2
D fized 212

Analysis of Variance for vy, using Adjusteqd 85 for Tests

Source DF Seqg ss Adj 8s Adj Ms F P
A 1 61,024 61,024 61,024 14,36 0,032
B 1 28,817 28,817 28,817 6,78 0,080
D 1 24,237 24,237 24,237 5,71 0,097
B*p 1 33,373 33,373 33,373 7,86 0,068
Error 3 12,744 12,744 4,248

Total 7 160,194

Least Squares Means for y

A Mean SE Mean

1 -16, 52 1,031

2 -11, 00 1,031

R

1 ~11, 85 1,031

2 -15, 66 1,031

D

1 -12,02 1,031 —
- A

g*D 15,50 1,031 "RPUS_TA!Lm“].

11 -8, 08 1,457 Walversitas Katolik wunA

12 -15, ¢4 1,457 BURABAY

21 -15, 66 1,457

2 2 -15, 35 1,457



