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A P P E N D I C E S



Appendix A
Table A.l Raw data of contamination at Spot Cleaning Oper
Cell number Particle/Unit

1 0.6
1 0.2
1 0
1 0.6
1 0
1 0
1 0
1 0
1 0.2
1 0.2
7 0.2
7 0.2
7 0.2
7 0.6
7 0.4
7 0.4
7 0.6
7 1
7 0
7 1
2 0.4
2 0.8
2 0.4
2 0.2
2 0
2 0.2
2 0.2
2 0.6
2 0.6
2 0.4
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0
3 0.2
3 0
9 0.2
9 0
9 0
9 0.6
9 0
9 0

Cell number Particle/Unit
9 0
9 0
9 0.2
9 0.2
10 0
10 0.4
10 0
10 0
10 0
10 0.4
10 0.4
10 0.2
10 0
10 0.2
5 0.6
5 1.4
5 1
5 0.6
5 0.4
5 0.2
5 0.8
5 0.2
5 1.6
5 0.6
11 0.2
11 0
11 0.4
11 0.4
11 0.4
11 0.4
11 0.2
11 0
11 0.4
11 0
13 0.4
13 0
13 0.6
13 0.8
13 0.2
13 0.6
13 0.2
13 0
13 0.2
13 0



Table A.2 Raw data o f contamination at Autogramme!" by Type, Cell and Shift.

Cell number P/Unit Type Cell number Particle/unit Shift
1 1.30 SST-300 1 1.30 A
1 1.70 SST-300 1 1.70 A
1 1.40 SST-300 1 1.40 A
1 1.50 SST-300 1 1.50 A
1 1.80 SST-300 1 1.80 A
1 2.00 SST-300 1 2.00 B
1 0.40 SST-300 1 0.40 B
1 0.80 SST-300 1 0.80 B
1 1.30 SST-300 1 1.30 B
1 1.40 SST-300 1 1.40 B
1 040 TIN 1 0.40 A
1 0.90 TIN 1 0.90 A
1 0.50 TIN 1 0.50 A
1 0.60 TIN 1 0.60 A
1 1.20 TIN 1 1.20 A
7 1.10 SST-300 7 1.10 A
7 0.90 SST-300 7 0.90 A
7 0.90 SST-300 7 0.90 A
7 1.00 SST-300 7 1.00 A
7 0.60 SST-300 7 0.60 A
2 0.30 TIN 2 0.30 B
2 1.10 TIN 2 1.10 B
2 0.90 TIN 2 0.90 B
2 0.30 TIN 2 0.30 B
2 0.20 TIN 2 0.20 B
2 1.40 TIN 2 1.40 B
2 1.10 TIN 2 1.10 B
2 1.40 TIN 2 1.40 B
2 2.10 TIN 2 2.10 B
2 1.80 TIN 2 1.80 B
3 1.50 SST-300 3 1.50 B
3 0.50 SST-300 3 0.50 B
3 0.10 SST-300 3 0.10 B
3 1.10 SST-300 3 1.10 B
3 1.00 SST-300 3 1.00 B
4 2.10 SST-300 4 2.10 A
4 1.20 SST-300 4 1.20 A
4 1.10 SST-300 4 1.10 A
4 1.50 SST-300 4 1.50 A
4 1.00 SST-300 4 1.00 A



Table A.2 Raw data o f contamination at Autogrammer by Type, Cell and Shift (Cont.)

Cell number P/Unit Type Cell number Particle/unit Shift
9 0.50 TIN 9 0.50 c
9 0.70 TIN 9 0.70 c
9 0.10 TIN 9 0.10 c
9 0.50 TIN 9 0.50 c
9 0.30 TIN 9 0.30 c
10 0.90 TIN 10 0.90 c
10 1.10 TIN 10 1.10 c
10 1.70 TIN 10 1.70 c
10 0.50 TIN 10 0.50 c
10 0.70 TIN 10 0.70 c
5 0.90 SST-300 5 0.90 c
5 0.90 SST-300 5 0.90 c
5 1.10 SST-300 5 1.10 c
5 0.70 SST-300 5 0.70 c
5 1.40 SST-300 5 1.40 c
11 2.40 TIN 11 2.00 c
11 2.00 TIN 11 1.90 c
11 1.90 TIN 11 1.90 c
11 1.90 TIN 11 1.50 c
11 1.50 SST-300 13 0.30 c
13 0.30 SST-300 13 0.80 c
13 0.80 SST-300 13 0.80 c
13 0.80 SST-300 13 1.40 c
13 1.40 SST-300 13 0.50 c



Table A .3 Raw data of contamination by varying Blower conditions

Blower-on Blower-off Change Location
1.6 2 0
1 1.2 0.4

1.4 0 0.2
1.8 0.4 0.4
0.8 0.2 0
0.6 0.4 0.4
0.8 0.2 1
1.8 0.8 0.6
3.8 0.6 0
0.6 0.6 0.6
1.4 0 0.6
0.4 0.2 0.6
0.8 2.2 0.6
2 0.8 0.4
1.4 1 0.4
1.4 1 1.2
0.8 0.8 0.2
1.4 0.6 0.8
2.4 0.8 0.6
0 0.6 0.2



Tabic A 4 Laminar DOL

StdOrder RunOrdcr CcnterPt Blocks B-on&oft B-angle Partition Velocity B/O&F&VE PA&VE B/o&f/an/vc B/o&f'PA/Ve B an PA B 0&f วก B ane PA Ye1 6 1 1 -1 -1 -1 -1 1 1 1 ]า 26 1 1 1 -1 -1 -1 . ] 1 1 13 3 ] 1 -1 1 -1 -1 1 i 1 - ] J4 2 1 1 1 1 -1 -1 -] 1 !5 20 1 1 -1 -1 1 -1 1 -1 16 23 1 1 1 -1 1 -1 -1 -1 1 . 1 -1 17 21 1 1 -1 1 1 -1 1 -1 1 1 -1 - 18 27 1 1 1 1 1 -1 -I -1 . ] 1 ! -9 29 1 1 -1 -1 -1 1 -1 -! 1 1 1 :
10 11 1 1 1 -1 -1 1 1 -1 . 1 1 . i
1 1 25 1 1 1 -1 1 -1 - 1 ‘ !
12 7 1 1 1 1 1 1 -] ! . 1 . ] - ' »13 12 1 1 -1 -1 1 1 -1 1 1 - 1 . ] 1
14 16 1 1 1 1 1 1 1 -1
15 30 ! 1 -1 1 1 1 -1 i -1 -1 1
10 1 1 1 1 1 1 1 1 1 1 J17 8 1 1 -1 -1 1 1 -1 1แร 9 1 1 1 -1 -I -1 1 1 i . ;19 14 1 1 -1 1 -1 -1 1 1 1 -1 - 1 . j
20 32 1 I 1 1 -1 1 -1 -1
21 4 1 1 -1 -1 1 -1 1 -1 -] 1 i22 5 1 1 1 -1 1 -1 -1 -1 1 -I -1 -1 123 10 1 -1 1 1 -1 1 1 1 -124 13 1 I 1 1 1 -1 -1 -1 11 J j25 15 1 1 -1 -I 1 -1 1 1 ! î26 19 1 I 1 -1 -1 1 I -1 -] 1 -127 22 1 1 -1 1 -1 1 -1 -1 - !
28 28 1 1 1 1 -1 1 1 1 -1 < - ;
29 31 1 1 -1 -1 1 1 -1 1 1 -1 i30 18 1 1 1 -1 1 1 1 1 - i - ; !
31 17 1 1 -1 1 1 1 -1 1 -1 ] -132 24 1 I 1 1 1 1 1 1 1 Î il • iStdOrder RunOrdcr Bo&f/PA WK L ร it ion 3 & 2&5& rticle-10 Particle-10
1 6 1 36.7 66 0๐ 31 29 4

2 26 -1 63.8 71 60.5 65.5 44 13
3 3 1 29.7 58.2 33.5 27.8 57 13
4 2 55.7 70.7 68 49 5 20 3
5 20 -1 39.2 68.3 53 32 3 38 9
6 23 1 51.3 69.7 59 47.5 28 5
7 21 -1 49.8 74.7 63 43.3 33 8
8 27 1 47 67 3 58 41.5 4 1
9 29 1 73.2 117.3 115 52.3 1 0

10 11 -1 76.8 116.7 106.5 62 0 0
1 1 25 1 68 115.7 110.5 46.8 3 1
12 7 -1 72.2 116.3 118 49.3 4 2
13 12 -1 61.8 116.7 115 5 35 1 0
14 16 1 65.3 115.3 97.5 49.3 2 1
15 30 -1 61.2 112.7 109.5 37 1 0
16 1 1 74.7 115.7 106.5 58.8 1 0
17 8 1 37.5 60.3 65 23.8 9 1
18 9 -1 58.8 72.7 78 49.3 17 2
19 14 1 30.3 62.7 55 18 9 0
20 32 -1 46 67 69 34.5 17 4
21 4 -1 42.5 66.7 78 24.8 7 0
22 5 1 55.3 69.3 58 54 30 6 -

23 10 -1 33.5 65.7 51.5 24.5 68 16
24 13 1 67 61 70 65.5 1 0
25 15 1 58.2 115.3 109.5 32.5 1 0
26 19 -1 74.8 114 103.5 60 5 0 0
27 22 1 67.8 116.7 105.5 49 0 0
28 28 -1 72.8 1 16.3 111.5 53.5 0 บ
29 31 -1 61 7 116 113.5 35.8 1 0
30 18 1 67 1 17.7 97.5 51.8 9 6
31 17 -1 57.5 122 110 5 31 0 0
32 24 1 71.2 119.7 101.5 56 9 9



Appendix B
Table B.l Raw data of mapping gramload by operation
Raw Flexure Gimbal FOS Bond Coat/Tack Unload Jit tool Load IAT Spot Clean2.61 2.61 2.52 2.81 2.68 2.67 2.782.66 2.65 2.59 2.70 2.80 2.76 2.812.54 2.54 2.66 2.79 2.65 2.67 2.602 54 2.54 2.57 2.69 2.60 2.72 2.80

2.58 2.58 2.59 2.73 2.83 2.66 2.67
2.51 2.50 2.53 2.72 2.69 2.87 2.77
2.62 2.60 2.60 2.84 2.68 2.66 2.65
2.61 2.61 2.61 2.66 2.81 2.67 2.67
2.61 2.61 2.61 2.75 2.79 2.67 2.66
2.61 2.45 2.70 2.64 2.81 2.75 2.67
2.47 2.50 2.57 2.73 2.71 2.68 2.75
2.50 2.58 2.50 2.67 2.69 2.82 2.67
2.58 2.53 2.62 2.66 2.66 2.65 2.68
2.53 2.55 2.50 2.84 2.75 2.65 2.71
2.55 2.60 2.51 2.74 2.77 2.83 2.79
2.63 2.55 2.43 2.88 2.70 2.69 2.85
2.56 2.53 2.52 2.71 2.85 2.68 2.76
2.56 2.56 2.51 2.79 2.77 2.81 2.82
2.56 2.51 2.54 2.77 2.87 2.79 2.70
2.54 2.53 2.44 2.65 2.69 2.81 2.75
2.56 2.60 2.50 2.73 2.67 2.71 2.69
2.63 2.54 2.58 2.71 2.76 2.69 2.66
2.54 2.53 2.59 2.62 2.67 2.68 2.73
2.51 2.48 2.58 2.75 2.72 2.75 2.66
2.47 2.52 2.50 2.71 2.66 2.77 2.71
2.52 2.60 2.48 2.82 2.87 2.75 2.67
2.59 2.57 2.78 2.66 2.66 2.85 2.68
2.57 2.53 2.61 2.55 2.67 2.77 2.66
2.53 2.50 2.56 2.69 2.67 2.87 2.84
2.50 2.56 2.49 2.82 2.72 2.66 2.63
2.50 2.52 2.62 2.73 2.73 2.75 2.70
2.48 2.49 2.60 2.72 2.72 2.74 2.72
2.68 2.68 2.66 2.76 2.73 2.77 2.74
2.57 2.58 2.69 2.72 2.71 2.63 2.61
2.59 2.62 2.67 2.76 2.74 2.69 2.65
2.52 2.54 2.67 2.80 2.78 2.76 2.75
2.56 2.57 2.70 2.99 2.98 2.72 2.66
2.55 2.57 2.64 2.81 2.80 2.66 2.61
2.57 2.57 2.71 2.78 2.78 2.79 2.72
2.53 2.54 2.65 2.76 2.73 2.71 2.66
2.47 2.49 2.71 2.66 2.66 2.74 2.72
2.49 2.49 2.66 2.70 2.70 2.73 2.72
2.44 2.50 2.60 2.66 2.72 2.79 2.72
2.50 2.44 2.75 2.67 2.69 2.79 2.72



Table B.l Raw data o f mapping gramload by operation (Cont.)

Raw Flexure Gimbal FOS Bond Coat/Tack Unload Jit tool Load IAT Spot Clean2.58 2.52 2.60 2.81 2.80 2.76 2.672.48 2.69 2.60 2.72 2.72 2.79 2.732.48 2.52 2.88 2 75 2.77 2.85 2.79
2.52 2.51 2.70 2.75 2.79 2.85 2.72
152 2.52 2.55 2.62 2.68 2.88 2.85
2.46 2.54 2.64 2.68 2.68 2.71 2.63
2.47 2.50 2.60 2.76 2.75 2.75 2.67
2.52 2.50 2.55 2.72 2.72 2.73 2.69
2.50 2.52 2.47 2.77 2.75 2.60 2.59
2.53 2.54 2.55 2.59 2.59 2.63 2.58
2.52 2.55 2.82 2.86 2.86 2.84 2.81
2.65 2.53 2.69 2.75 2.75 2.76 2.70
2.54 2.66 2.68 2.75 2.75 2.84 2.72
2.47 2.56 2.64 2.73 2.73 2.74 2.70
2.50 2.49 2.55 2.77 2.76 2.73 2.66
2.53 2.51 2.56 2.71 2.71 2.71 2.68



Table R.2 Raw data of Gramload DOE

SldOrder RimOrder CenterPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY* VENDOR TACK TAIL’FOS VENDOR PR£LOAD1 4 1 1 -1 -1 1 -1 2.682 รุ 1 I -1 1 -1 2.8]3 9 1 1 -1 -1 1 -1 2.814 13 1 1 -1 -1 1 2 665 16 1 1 -1 -1 1 2.6S6 24 1 ! 1 1 1 2.757 25 1 1 -1 -1 1 2.748 29 1 1 1 -1 2 749 33 1 1 -1 ] -1 2 71เก 36 1 1 -1 1 2 75
1 1 44 1 1 -1 ] -1 — ■>
i: 45 ] 1 1 -1 ะ. 6613 49 1 1 -1 1 -1 2 ~2
i-1 55 1 1 1 -1 ] 2 69
15 56 1 เ -1 -1 1 -I 2.71
16 127 1 1 -1 -1 1 -1 2.66
17 128 1 1 -1 -1 1 2 67
Is 138 1 1 1 2 66
19 146 1 1 -1 1 -1 1 2.6S
20 151 1 1 -1 1 -] 2.67
21 167 1 1 ] 2.6S
22 168 ] ] -1 1 2.73
-5 1 - s 1 1 -1 -1 -1 1 2.71
24 ISO 1 I -1 -1 1 -1 ว " ;
25 !9| ] 1 1 2 66
26 207 1 1 1 2 68
27 208 1 1 -1 1 -1 2 66
28 21 ร 1 1 1 -1 1 2 65
29 226 1 1 -1 ! -1 2 67
30 251 ] 1 -] 1 1 -1 2 67
31 247 1 1 1 1 -1 2 65
32 24 ร 1 1 1 2 67
33 258 1 1 -1 ] 1 2 68
34 266 1 ! ] 1 2.71
35 27! 1 1 -1 -1 1 -1 2 68
36 287 1 1 -1 -1 1 -1 2 65
37 2SS 1 1 -1 -1 ] 2.7
38 298 ) 1 1 -1 2 67
39 306 1 1 -1 1 -1 2.66
40 31 1 1 1 1 1 -I 2.6S
81 62 1 ! -1 1 -1 1 1 2.77
82 63 ] 1 1 -1 1 1 2 71
83 64 1 1 -1 1 -1 1 1 2.65
84 70 1 1 -1 1 1 1 2 67
85 79 ) 1 1 -1 ] I ะ.~6
86 82 1 1 -1 1 -1 1 1 2 "4
87 83 1 1 -1 1 -1 1 1 -> -71
88 H4 1 1 1 1 1 า -ๅ
89 90 1 1 1 1 1 “
90 99 1 1 ! 1 1 2 "2
91 102 1 1 1 1 1 2 69
92 103 1 ] 1 1 1 1 1 2 “3
93 104 1 1 1 1 -1 1 1 2.7



of Gramload DOE (Cont.)

StdOrder RunOrdcr CenterPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY*VENDOR TACK TAlL*FOS VENDOR PRELOAD94 110 1 1 -1 1 -1 1 1 2.7295 1 19 1 1 -1 1 -1 1 1 2 6896 123 1 1 1 -) 1 1 2.6S97 124 1 1 -1 1 -1 1 1 2 6798 129 1 1 -1 1 1 1 2 6599 142 1 1 -1 1 1 1 2 63100 158 1 1 1 -1 1 1 2.64101 163 ! 1 -1 1 -1 1 1 2.66102 164 1 1 1 1 1 2.72103 169 1 1 1 -1 1 1 2.67104 182 1 1 -] 1 1 1 2.72105 198 1 1 1 1 1 2 66106 203 1 1 1 -1 ! 1 2 64! 07 204 1 1 1 1 1 2.62108 209 1 1 -1 1 ! 1 2.65
109 222 ] 1 1 1 1 2.7! Id 238 1 1 1 1 1 2.651 1 1 243 1 1 -1 1 1 1 2 67112 244 1 1 -1 1 -1 1 1 2.67113 249 1 1 -1 1 1 1 2.61114 262 1 1 1 -] 1 1 2.671 15 278 1 1 1 -1 1 1 2.691 16 283 1 1 1 -1 1 1 2 63117 284 1 1 -1 1 1 1 2.71118 289 1 1 -1 1 -1 1 1 2 631 19 302 1 I 1 -1 1 1 2.7120 318 1 I 1 1 1 2 67161 1 1 I -1 1 -1 I 2.72162 6 1 1 -1 1 1 2 67163 1 1 1 1 -] 1 1 2.73164 14 1 1 1 1 2.7165 18 1 1 1 1 2 69
166 21 1 1 -1 1 1 2.72167 26 1 1 1 -] 1 2.72I6S 31 1 1 -1 1 1 2.72169 34 1 1 -1 -1 1 -1 1 2.66170 38 1 1 -1 -1 1 -1 1 2.67171 41 1 1 -1 -1 1 1 2.63172 46 1 1 -1 1 1 2.61173 51 1 1 -1 -1 1 -1 I 2.63174 54 1 1 1 1 2.65
175 58 1 1 1 -1 1 2 64176 122 1 1 1 -1 1 2.65177 132 1 1 -1 -1 ! -! 1 2 68178 140 1 1 -1 -1 1 -I 1 2.67179 148 1 1 -1 -1 1 -1 I 2.63180 153 1 1 -1 -1 1 -1 1 2 66181 162 1 1 -1 1 -1 ! 2.71182 172 1 1 1 -1 1 2.74183 180 I 1 -1 -1 l -] I 2.69184 188 1 1 -1 -1 1 -1 I 2 64185 193 1 1 -1 -1 1 -1 1 2.67186 202 1 1 -1 -1 1 -1 1 2.61



Table B.2 Raw data of Gramload DOE (Cont.)

StdOrdcr RunOrdcr CcnterPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY*VENDOR TACK TAIL*FOS VENDOR PRELOAD187 212 1 1 -1 -1 1 -1 1 2.6818 ร 220 1 1 -1 1 -1 1 2 63IS9 228 1 1 -1 1 -1 1 2 67190 233 1 1 -1 -1 1 -1 1 2 69191 242 i 1 1 -1 1 2.67192 252 1 1 -1 1 -1 1 2.63193 260 1 1 -1 1 1 2 6519-1 268 1 1 -1 -1 1 -1 1 2 65195 273 1 1 1 -1 1 2 68196 282 1 1 -1 -1 1 1 2 69197 292 1 1 -1 1 1 2 71198 300 1 1 -1 1 1 2 7199 308 1 1 -1 1 1 2 67200 313 1 1 1 -1 ! 2 81241 66 I 1 1 1 2 66242 68 1 1 1 1 2.78243 69 1 1 -1 1 1 2 67244 71 1 1 -1 1 1 2.71245 72 1 1 -1 1 1 -1 2.74246 86 1 1 1 1 -1 2 68247 88 1 1 -1 1 1 -1 2.72248 S9 1 1 1 1 -1 2 65249 91 I 1 -1 1 1 -I -1 2 68250 92 1 1 1 1 -1 2.7251 106 1 1 1 1 -1 2 6252 108 1 1 -1 1 1 -1 2.63253 109 1 ] -I 1 1 -1 2 65254 1 1 1 1 1 1 1 -1 2.66255 1 12 1 1 -1 1 1 2.63256 131 1 1 -1 1 1 2 66257 134 1 1 1 1 -1 2 64258 135 1 1 -1 1 1 -1 -1 2.66259 143 1 ] -1 I 1 -1 -1 2.71260 144 1 1 -1 1 1 -1 2.64261 171 1 1 1 1 2 65262 174 1 1 -1 1 1 2 68263 175 1 1 -1 1 1 -1 2.67264 183 1 1 1 1 -1 2.65265 184 I l -1 1 1 -1 2.61266 21 1 1 1 -1 1 1 -1 2.62267 214 1 1 1 1 -1 -1 2 63268 215 1 1 1 1 2 59269 223 1 1 1 1 -1 -1 2.63270 224 1 1 1 1 -1 -1 2.7271 251 1 1 1 1 -1 -1 2 67272 254 1 1 -1 1 1 -1 -1 2 68273 255 1 1 1 1 -1 -1 2.67274 263 1 1 1 1 -1 -1 2.65275 264 1 1 1 1 -1 -1 2.64
276 291 1 1 1 1 -1 -1 2.74277 294 1 1 -1 1 1 *1 -1 2.67278 295 1 1 1 l -1 -1 2.67279 303 1 1 I 1 *1 -1 2.67



Table B.2 Raw dala of Gramload DOE (Corn.)

StdOrder RunOrder CenterPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY * VENDOR TACK TAIL'FOS VENDOR PRELOAD280 304 1 1 -1 1 1 -1 2 6841 2 1 1 1 -1 -1 -1 1 2 9342 3 1 1 1 -1 -1 -1 1 2 8843 10 1 1 1 -1 -1 -1 1 2.944 17 1 1 1 -1 -1 -1 1 2 9245 19 1 1 I -1 -1 1 2 8246 22 I 1 1 -1 1 3.1447 23 1 1 1 -1 -I 1 3 248 30 1 1 1 -1 -1 1 3.0849 37 1 1 1 -1 1 3 150 39 I 1 1 -1 -1 -1 1 3 0651 42 1 1 1 -1 -1 -1 1 3 1352 43 1 1 1 -1 -1 1 2 8953 50 1 1 1 -1 -1 1 2 8954 57 1 1 1 -1 -1 1 2 9955 59 1 1 1 -1 -1 1 2 92
56 125 1 1 1 -1 1 3 0257 126 1 1 1 1 3 0658 139 1 1 1 -1 -1 -1 1 3.0959 152 1 1 1 -1 -1 -1 I 2.9960 154 1 1 1 -1 -1 1 3 0961 165 1 ] 1 -1 -1 1 3.1262 166 1 1 1 -1 -1 1 3.1163 179 1 1 1 -1 -1 1 3.0164 192 1 1 1 -1 -1 -1 1 3 0865 194 1 1 1 -1 -1 -1 1 2.966 205 1 1 1 . -1 -1 1 3 0167 206 1 1 1 -1 -1 I 3.0368 219 1 1 I -1 -1 1 2.9869 232 1 1 1 -1 -1 1 3.0470 234 1 1 1 -1 -1 -1 1 3 0671 245 1 1 l -1 -1 1 3 172 246 1 1 1 -1 -1 1 3 0973 259 1 1 1 -1 -1 1 3 0674 272 1 1 1 -1 -1 1 3 0475 274 1 1 1 -1 -1 -I 1 3.0176 285 1 1 1 -1 -I -I 1 2 9777 286 1 1 l -1 -1 1 2 8578 299 1 1 1 -1 -1 1 3.0379 312 1 1 1 -1 -1 1 2 8280 314 1 1 1 -1 -1 1 2 9121 73 1 1 1 1 -1 -1 2.87122 74 1 1 1 1 -1 -1 -1 2.87123 75 1 1 1 1 -1 -1 -1 2 92124 76 1 1 1 1 -1 -1 2.86125 78 1 1 1 1 -1 -1 -1 2.83126 93 1 1 1 1 -1 -1 -1 3.12127 94 1 1 1 1 -1 -1 -1 3.17128 95 1 1 1 1 -1 -1 -1 3.12129 96 1 I 1 1 -1 -1 3.14130 98 1 1 1 I -1 -I -1 3.12131 113 1 1 1 1 -1 -1 -1 2.88132 1 14 1 I 1 1 -1 -1 -1 2.85



Table B.2 Raw data of Gramload DOE (Cont.)

StdOrdcr RunOrder CeiiterPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY* VENDOR TACK TAIL*FOS VENDOR PRf LOAD133 115 1 1 1 1 -1 -1 2.SI134 1 16 1 1 1 1 -1 2.5613$ 118 1 1 1 1 -1 -1 2.SI136 145 1 1 1 1 -1 -1 -1 312137 147 1 1 1 1 -1 -1 3. OS138 149 1 1 ] 1 -1 -1 -1 3.! 1139 155 1 1 1 1 -1 -1 -1 5 2140 157 1 1 1 1 -1 5 *2141 185 I 1 1 1 -I 5 ไ -142 187 1 1 1 1 -1 -1 5 1-'143 189 1 1 1 1 -1 2.Ç144 195 1 1 1 1 ะ 9 ะ145 197 1 1 1 1 z a ]146 225 1 1 1 1 -1 -1147 227 1 1 1 1 -1 ] :
MS 229 1 1 1 1 -1 ะ -i149 235 1 1 1 1 3 :1150 237 1 1 1 1 -1 3. OS151 265 1 1 1 1 -1 -1 -1 2.95152 267 1 1 1 1 -1 -1 3.05153 269 1 1 1 1 -1 -1 -1 2.95154 275 1 1 1 1 ะ'::155 277 1 1 1 1 -1 -1 -1 2.94156 305 1 1 1 1 -1 -I 3.06157 307 1 1 1 1 -1 -1 2.95158 309 1 1 1 1 -1 -1 3.05159 315 1 1 1 1 -1 2 92160 317 1 1 1 I -1 -1 2.9 î201 7 1 1 1 -1 1 I -1 2 53202 8 1 1 1 -1 1 1 -1 2 >■ î203 12 1 1 1 1 1 2 5204 15 1 1 1 -1 1 1 -1 ะ.“4205 20 1 l 1 1 1 -1 2 5206 27 1 1 1 1 1 -1 2 59207 28 1 1 I 1 1 -1 2.9"208 32 1 1 1 1 1 -I 2.S6209 35 1 1 I 1 1 -1 2 95210 40 1 1 1 1 1 -1 2.59211 47 1 1 1 I 1 -1 า
212 48 1 1 1 -1 1 1 -1 2.75213 52 1 1 1 1 1 -1 2 “5214 55 1 1 1 -1 1 1 -1 2 55215 60 1 1 1 -1 1 1 -1 2 -ร216 136 1 1 l -1 1 1 -1 2.95217 137 l I 1 -1 1 1 -1 3 05218 Ml 1 1 1 -1 1 1 -1 3.พ219 150 1 1 I 1 1 -1 3.03220 160 1 1 1 -1 1 1 -1 3.09221 176 1 1 1 -1 1 1 -1 2.93222 177 1 1 1 -1 1 1 -1 3.15223 181 1 1 1 -1 1 1 -1 2.82224 190 1 1 1 -1 1 1 -1 3.12225 200 1 1 1 -1 1 1 -1 2.S9



Table B.2 Raw data of Gramload DOE (Cont )

StdOrdcr RuiiOrdcr CcnterPl Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY‘VENDOR TACK TAIL-FOS VENDOR PRELOAD226 216 1 1 1 -1 1 I 3.02227 217 1 1 1 -1 1 1 2 97228 221 1 1 1 1 1 3.02229 230 1 1 1 -1 1 1 3 07230 240 I 1 1 -I 1 1 - ! 3 05231 256 1 1 1 1 1 3.07232 257 1 1 1 1 1 2 96233 261 1 1 1 1 1 3 01234 270 1 1 1 1 1 3.08235 280 1 1 1 1 1 -1 3236 296 1 1 1 -1 1 1 2.81237 297 1 1 1 -1 1 1 -1 2 9723 ร 301 1 1 1 -1 1 1 3.OS239 310 1 1 1 -1 1 1 3 01240 320 1 1 1 1 1 3.02281 61 1 ! 1 1 1 1 1 2 79282 65 1 1 1 1 1 1 1 2 76283 67 ] 1 1 1 1 1 1 2 76284 77 1 1 1 1 1 1 1 2.77285 80 1 1 1 1 1 1 1 2.75286 81 1 1 1 1 1 1 1 2.97287 85 1 1 1 1 1 1 1 2 96288 87 1 1 1 1 1 1 1 2 97289 97 1 1 1 1 1 1 1 2 92290 100 1 1 1 1 1 1 1 2 9291 101 1 1 1 1 1 1 1 2.87292 105 1 1 1 1 1 1 1 3 03293 107 1 1 1 1 1 1 1 2.S7294 117 1 1 1 1 1 1 1 2 86295 120 1 1 1 1 1 1 1 2.84296 121 1 I 1 1 1 1 1 2.SS297 130 1 1 1 1 1 1 1 2 9298 133 1 1 1 1 1 1 1 2 91299 156 1 1 1 I 1 1 1 2 96300 159 1 1 1 1 1 1 1 2 94301 161 1 1 1 ! 1 1 1 3.14302 170 1 1 1 I 1 1 1 3 13303 173 1 1 1 1 1 1 1 3 01304 196 1 1 1 1 1 1 1 3 08305 199 1 1 1 1 1 1 1 2.9S306 201 1 1 1 1 1 I 1 3 09307 210 1 1 1 1 1 1 1 2 97308 213 1 1 1 1 1 1 1 2 95309 236 1 1 1 1 1 1 1 2.95310 239 1 1 l 1 1 1 1 2 94311 241 1 1 1 1 1 1 1 2.98312 250 1 1 1 1 1 1 1 3 01313 253 1 1 1 1 1 1 1 2.96314 276 1 1 1 1 I 1 1 3 05315 279 1 1 1 1 1 1 1 3 01316 281 1 1 1 1 1 1 1 3.03317 290 1 1 1 1 1 1 1 3.1 1



Table B.2 Raw data of Gramload DOE (Cont.)

StdOrder RunOrdcr CenlerPt Blocks FOS EPOXY TACK TAIL FOS VENDOR FOS EPOXY'VENDOR TACK TAIL'FOS VENDOR PRELOAD318 293 1 1 1 1 1 ] 1 2 96319 316 1 1 1 1 1 1 ] 3.07320 319 1 1 1 1 1 1 1 3 12



Appendix ç
Table c. I Cheetah 18 Line loading WW.14 ( Before improvement)

Model Cell Sat รนท Mon Tue
Target Act Target Act Target Act Target Act

CHEETAH 18 A23=l 10,000 10,453 10,000 10,500 10,000 10,575 10,000 10,580
(HEAD WAY) A24=2 10,000 10,470 10,000 10,523 10,000 10,340 10,000 10,470

A 3 2=3 10,000 10,498 10,000 10,426 10,000 10,397
A33=4 10,000 10,461 10,000 10,116 10,000 10,462
A 34=5 10,000 10,527 10,000 10,282 10,000 10,421 10,000 10,319
A42=6 10,000 10,724 10,000 10,748 10,000 10,198 10,000 10,480
A53=7 10,000 9,716 10,000 9,848 10,000 9,726 10,000 9,338
A43=8 10,000 9,793 10,000 10,476 10,000 9.869
B33=9 10,000 10,239 10,000 10,174 10,000 9,826 10,000 9,584
A44=I0 10,000 10,774 10,000 10.660 10,000 10,746 10,000 10,720
B34=l1 10,000 10,094 10,000 10,099 10,000 10,105 10,000 9.895
A22=l2 10,000 10,732 10,000 10,622 10,000 10,883 10,000 10,898
B24=l3 10,000 9,206 10,000 9,469 10,000 9,741 10,000 9,915
B25=14 10,000 10,225 10,000 10,208 10,000 10,317 10,000 10,501
A55=15 10,000 9,184 10,000 9,575 10,000 9,614 10,000 9,761
B23=16 10,000 9,750 10,000 9,844 10,000 9,040 10,000 9,164
B52=l7 10,000 9,667 10,000 10,069 10,000 8,577 10,000 8,831
B53=18 10,000 9,004 10,000 9,366 10,000 9,205 10,000 9,582
SUM All 180,000 181,517 150,000 151,987 180,000 180,332 180,000 180,766
OUTPUT 129,996 131,092 108,330 109,765 129,996 130,236 129,996 130,549

Model Cel! Wed Thu Fri WTD
Target Act Target Act Target Act Target Act

CHEETAH 18 A23=l 10,000 10,528 10,000 10,520 10,000 10,628 70,000 73,784
(HEAD WAY) A24=2 10,000 10,515 10,000 10,440 10,000 10,421 70,000 73,179

A 3 2=3 10,000 10,525 10,000 10,327 10,000 10,538 60,000 62,711
A33=4 10,000 10,510 10,000 10,410 10,000 10,152 60,000 62,111
A 34=5 10,000 10,193 10,000 10,065 10,000 10,278 70,000 72,085
A42=6 10,000 10,539 10,000 10,503 10,000 10,605 70,000 73,797
A53=7 10,000 9,696 10,000 9,864 10,000 10,337 70,000 68,525
A43=8 10,000 10,450 10,000 10,365 10,000 10,438 60,000 61,391
B33=9 10,000 9,450 10,000 9.497 10,000 9,839 70,000 68,609
A44=10 10,000 9,845 10,000 9,540 10,000 9,915 70,000 72,200
B34=l1 10,000 10,160 10,000 9,233 10,000 10,043 70,000 69,629
A22=l2 10,000 10,909 10,000 10,871 10,000 10,691 70,000 75,606
B24=13 10,000 10,250 10,000 10,240 10,000 10,138 70,000 68,959
B25=14 10,000 9,893 10,000 10,094 10,000 10,523 70,000 71,761
A55=15 10,000 10,126 10,000 9,922 10,000 10,117 70,000 68,299
B23=16 10,000 9,739 10,000 9,664 10,000 9,094 70,000 66,295
B52=17 10,000 9,211 10,000 8,951 10,000 9,701 70,000 65,007
B53=l8 10,000 9,586 10,000 10,321 10,000 10,295 70,000 67,359
SUM All 180,000 182,125 180,000 180,827 180,000 183,753 1,230,000 1,241,307
OUTPUT 129,996 131,531 129,996 130,593 129,996 132,706 888,306 896,472



Table C.2 Cheetah! 8 Line loading WW.14 ( After improvement)
Model Cell Sat รนท Mon TueTarget Act Target Act Target Act Target ActCHEETAH18 A23=l 10,900 10,988 10,900 11,230 10,900 11,150A24=2 10,900 11,408 10,900 11,278 10,900 11,057A3 2=3 10,900 10,905 10,900 10,965 10,900 11,018A33=4 10,900 11,497 10,900 11,220 10,900 11,314A34=5 10,900 11,482 10,900 10,777 10,900 10,685A42=6 10,900 11,456 10,900 10,383 10,900 10,328A43=8 10,900 11,251 10,900 11,339 10,900 11,347A22=12 10,900 11,255 10,900 11,260 10,900 11,336B24=13 10,900 11,421 10,900 11,404 10,900 11,398B25=14 10,900 11,383 10,900 11,187 10,900 11,381B23=16 10,900 10,727 10,900 11,153 10,900 10,788Sum All 119,900 123,773 0 0 119,900 122,196 119,900 121,802Output 86,592 89,389 0 0 86,592 88,250 86,592 87,965
Model Cell Wed Thu Fri WTD

Target Act Target Act Target Act Target Act
CHEETAH 18 A23=l 10,900 11,300 10,900 11,400 10,900 10,695 65/100 66,763A24=2 10,900 11,387 10,900 11,301 10,900 10,731 65,400 67,162A3 2=3 10,900 11,208 10,900 11,293 10,900 10,620 65,400 66,009A33=4 10,900 11,387 10,900 11,418 10,900 10,959 65,400 67,795A34=5 10,900 10,661 7,267 6,854 10,900 9,336 61,767 59,795A42=6 10,900 11,068 10,900 11,498 10,900 11,019 65,400 65,752A43=8 10,900 11,311 10,900 11,343 10,900 10,493 65,400 67,084A22=12 10,900 11,444 10,900 11,450 10,900 10,930 65,400 67,675B24=13 10,900 11,487 10,900 11,473 10,900 10,612 65,400 67,795B25=14 10,900 11,496 10,900 11,528 10,900 10,714 65,400 67,689B23=16 10,900 10,891 10,900 11,059 10,900 10,407 65,400 65,025

Sum All 119,900 123,640 116,267 120,617 119,900 116,516 715,767 728,544
Output 86,592 89,293 83,968 87,110 86,592 84,148 516,927 526,154
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