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Wuiifile | femnzveudi | Yewazweud fuiimilla | Yerazvede | Jowazvoudt
(133031 yuiilou ' lida (GERGTH) yuifou yu'hina
14.4 0.0% 15.6% 15.2 1.1% 1.1%
14.4 0.0% 14.4% 15.2 1.1% 0.0%
14.4 0.0% 15.6% 15.4 1.1% 0.0%
14.4 0.0% 16.7% 15.4 0.0% 0.0%
14.4 0.0% 14.4% 15.4 0.0% 1.1%
14.6 0.0% 4.4% 15.4 0.0% 0.0%
14.6 0.0% 7.8% 15.4 1.1% 0.0%
14.6 0.0% 8.9% 15.6 3.3% 0.0%
14.6 0.0% 7.8% 15.6 2.2% 0.0%
14.6 0.0% 12.2% 15.6 3.3% 0.0%
14.8 0.0% 2.2% 15.6 2.2% 0.0%
14.8 1.1% 3.3% 15.6 2.2% 0.0%
14.8 1.1% 5.6% 15.8 4.4% 0.0%
14.8 0.0% 2.2% 15.8 4.4% 0.0%
14.8 0.0% 2.2% 15.8 7.8% 0.0%
15.0 0.0% 0.0% 15.8 8.9% 0.0%
15.0 1.1% 1.1% 15.8 4.4% 0.0%
15.0 1.1% 1.1% 16.0 16.7% 0.0%
15.0 1.1% 0.0% 16.0 21.1% 0.0%
15.0 0.0% 0.0% 16.0 15.6% 0.0%
15.2 0.0% 0.0% 16.0 16.7% 0.0%
15.2 0.0% 0.0% 16.0 18.9% 0.0%

15.2 0.0% L1%
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Correlations: Area, %Splash

Pearson correlation of Area and %Splash = 0.721
P-Value = 0.000

Correlations: Area, %Void

Pearson correlation of Area and %$Void = -0.776
P-Value = 0.000
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Two-Way ANOVA Table With Interaction

Source DFE S8 MS F P

Part 29 16.6321 0.573522 12911.3 0.C00

Operator 1 0.0112 0.011250 253.3 0.000

Part * Operator 29 0.0013 0.000044 3.0 0.000

Repeatability 60 0.0009 0.000015

Total 119 16.6456

Gage R&R

$Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.00021¢6 0.15
Repeatability 0.0600015 0.01
Reproducibility 0©.000201 0.14
Operator g.o000187 0.13
Cperator*Part 0.000015 0.01
Part-To~Part 0.143369 99.85

Total Variation 0.143586 100.00

Study Var %Study Var
Source StdDev (SD) {6 * 5D) {35V}
Total Gage R&R 0.014713 0.08828 3.88
Repeatability 0.003877 0.0232¢ 1.02
Reproducibility 0.014193 0.08516 3.75
Operator 0.013666 G.08200 3.61
Operator*Part 0.003833 0.02300 1.01
Part-To-Part 0.378642 2.27185 89.92

Total Variation 0.378927 2.27356 160.00

Number of Distinct Categories = 36
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A15197 4.2 Han1INAans G R&R

Sample | 1st Operator | 1st Operator | 2nd Operator | 2nd Operator

1 13.5149 13.5167 13.5128 13.5115

2 11.7783 11.7775 11.7796 11.7804
3 19.8444 19.8408 19.8386 19.8404
4 11.8553 11.8564 11.8573 11.8610

5 17.9359 17.9313 17.9359 17.9361
6 15.3442 15.3436 15.3454 15.3406
7 12.6348 12.6384 12.6333 12.6339
8 17.9557 17.9512 17.9561 17.9556
9 13.5427 13.5418 13.5393 13.5430
10 17.1352 17.1360 17.1354 17.1391
11 18.9745 18.9792 18.9746 18.9766
12 17.1455 17.1453 17.1427 17.1481
13 14.3251 14.3270 14.3305 + 14.3288
14 15.2441 15.2464 15.2411 15.2454
15 16.1260 16.1251 16.1238 16.1230
16 19.8433 19.8443 19.8485 19.8449
17 16.1095 16.1106 16.1113 16.1071
18 12.5978 12.5974 12.5924 12.5956
19 16.1429 16.1461 16.1451 16.1434
20 17.0992 17.0987 17.1004 17.0953
21 13.5515 13.5552 13.5522 13.5523
22 17.9372 17.9364 17.9334 17.9363
23 12.6063 12,6081 12.6111 12.6075
24 18.9500 18.9514 18.9493 18.9476
25 15.3274 15.3234 15.3274 15.3264
26 19.0421 19.0472 19.0456 19.0460
27 14.3277 14.3233 14.3229 14.3240
28 14.3150 14.3142 14.3175 14.3193
29 19.9129 19.9118 19.9123 19.9141
30 11.8471 11.8455 11.8512 11.8490
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Gage R&R Study - ANOVA Method
Two-Way ANOVA Table With Interaction

Source DF S5 MS F P
Part 29 799.755 27.5778 4965012 0.000
Cperator 1 0.000 0.0000 0 ©.9%00
Part * Operatcr 29 0.000 0.0000 2 0.086
Repeatability €0 0.000 0.0000

Total 119 799.756

Gage R&R

$Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.00000 0.00
Repeatability 0.00000 0.00
Reproducibility 0.00000 0.00
Operator 0.00000 0.00
Cperator*Part 0.00000 .00
Part-To-Part 6.89444 100.00

Total Variation 6.89444 100.00

Study Var %Study Var

Source Stdbev (SD) (6 * SD) {35V)
Total Gage R&R 0.00215 0.0129 0.08
Repeatability 0.00191 0.0115 0.07
Reproducibility 0.00097 0.0058 0.04
Operator 0.00000 0.0000 0.00
Operator*Part 0.00097 0.0058 0.04
Part-To-~Part 2.62573 15,7544 100.00
Total Variaticn 2.62573 15.7544 106.00

Number of Distinct Categories = 1725

Fa9rnnisnanesdil aasoulsnavesnsSnszy Gage R&R @71 A0
wil5159una1 100.00 % LﬁﬂS'ﬁgml1nff'mmmﬁ'§mmusia$§mm (Part to Part) Gariuvaneny
ﬂ:nmquaJsauﬁawmﬁ;ﬁm"‘fmﬁﬂmnmmuﬂsﬂﬂuszw'i1<1§uamm\1 UAEA1 Number of
Distinct Categories 89571 1725 c‘ﬁ'ﬁﬂmaﬂ:nmhLﬂé’ﬂﬁﬁauaﬁ%‘mS"’J’ﬂf:ﬁmmmmia“luﬂﬁ
UEAUEZANING AT 711 P-Value Y89 Operator LAY Part * Operator ﬁmﬂﬁﬂﬂgﬂﬂumswﬂam
adausn lunfaiitidn 0.900 uae 0.086 MuBTLF LI NANUUANITTeIHThOLSe
lifinasendisala

11Nn31MlNe Gage R&R Tu 1t 31 wudimstaves mifnanusta 2 finuaenndos
fuluns i fdasuFue AunfelndiBosfussnieming 2 aulunsiuiidady

a or ar = v 4 w o
wiinaw uagdeyanszneiadnatwszdulunim Xbar Ssrunsoagl1d5 wieedleta 3330
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mﬂmsﬁmam‘hmumsﬁ'mmmsmamﬁmmwmiﬂﬂ Power and Sample Size 4
1981 $1uauilede (Number of factor) Wavua 6 i‘]afuﬂTﬁﬂmammnﬂﬂwmwu”!uﬂmme
- maln mmummmummmummu 0.03 a3.uu.IMNMYoyafoundaunfuiumie
maqmu3J1@15‘«5mmmwuwmﬂ%mmwauﬁmﬂuﬂmm ANUAWITONITATITIY (Power
value) 1maandetiud 95 DI IUIUYANDIA (Number of center point) EHIFY 0 A lums
fiansesilede mmmﬂ"lnumﬂﬂﬁ]ﬂﬂa'tw'w“lumimwwwaﬂswm WU
minaassfiasdedinisiimanaassd Saundy 2 AANINADE

4.1.4. 0ONUUUMSNABDUNIY 2-Level Factorial tiofansastlost

or

o 1 3
Tumsesnuuumsnanes 19 Tady (Factor) Wanua 6 Tase Taeldeh ge-9 aail

M3t 4.3 Agashveatladtlumseenuuunisnaaes 2 levels factorial

ladw (Factor) 9‘1;1 4 iy (Unit)
QNI M31A%(Chemical temperature) 27.00 | 32.00 | espuwaian
ANTUR uﬁ’ﬂﬁﬂlﬂﬁ(Chemical spray pressure) 20.00 { 35.00 psig
A ﬂJ‘ﬁ’mﬂﬁ(Chenﬁcal concentration) 0.70 | 1.00 wit%
53821901 1UMTA(Dwell time) 36.00 | 46.00 i
qmﬁqﬁ*j‘ﬁw (Rinse water temperature) 21.00 { 25.00 | oA UHATHE
ANUAY ﬁ3§ﬂ1§1§13 (Rinse water spray pressure) 20.00 | 35.00 psig

NANGBRNTOONULUNITNAGOWUY  2-Level Factorial $1u71AS 1UAI5H1AS
nanewfy 2* Faludies Idmrimuanhiiu 2 = 64 afimsnaans #ATDINAITAIUIY
$UIMMINABT Replicate) Faila i 2 wldwaumimaasatavus Wi 128 Ade
MINARDY |

4.1.5. naapaaztiudeyanuimuninaaes

T NARBINMUHHMINANBST 191NN 5EBALIIMINAREN 2 levels factorial Tag
Msguminaaed lavflaidy Randomize Tu MiniTAB Tavainia 128 Sunuitihumanss
I Terg (Material) gadsauenualdan1snaass femsed s1 52 oz 53 s

a

L] E
dydnvel Aldumudusaren luamse Buded
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A Ao szeznailumsdig, B fle anuduiaiandl, ¢ Ao anududuail, D Ao
gavgdiosindl, E Ao anwsuiiadariidng, F fio quugiithée
MI5190 4.4.1 wansnansasifodelae 2 levels factorial design (1)
A B C D E F | Area A B C D E F Area
36 | 20 | 0.7 | 27 { 20 | 21 | 14.38 46 | 20 { 07| 27 | 20 | 21 | 14.93
36 [ 35107 |27 ] 20| 21 15.04 46 | 35 | 0.7 | 27 | 20 | 21 | 1551
36 | 20 | 1.0 | 27 | 20 | 21 | 14.95 46 |20 | 1.0 | 27 [ 20| 21 | 1572
36 [ 3510|2720 21| 1576 46 | 35 [ 1.0 {27 | 20 | 21 | 1649
36 | 20 | 07 | 32| 20 | 21 | 14.16 46 | 20 | 07 | 32 | 20 | 21 | 14.99
36 [ 350713220 21 | 14.99 46 | 35 | 07 [ 32120 | 21 | 1575
36 [ 20 ] 1.0 [ 32 ] 20 | 21 | 15.11 46 | 201 1.0 | 32 | 20 | 21 | 1578
36 | 35 | 1.0 | 32 [ 20 | 21 | 15.65 46 | 35 1 1.0 | 32 | 20 | 21 | 1631
36 [ 20 | 07 | 27|35 21 | 14.31 46 | 20 [ 07 { 27 | 35 | 21 | 14.98
36 [ 35] 07|27 35| 21 | 1496 46 | 35| 07 | 27 | 35 | 21 | 15.62
36 | 20 | 1.0 | 27 | 35 | 21 | 14.96 46 1 20 | 1.0 | 27 | 35 | 21 | 15.70
36 | 35 [ 1.0 | 27 | 35 | 21 | 15.69 46 | 351 1.0 | 27 | 35 | 21 | 16.38
36 |20 ] 0.7 | 32| 35| 21 | 14.37 46 | 20| 07 | 32| 35 | 21 | 15.06
36 {35107 | 3235 21| 15.03 46 | 35107 | 32 | 35| 21 | 15.65
36 | 20 [ 1.0 | 32 | 35 | 21 | 15.08 46 [ 20 | 1.0 | 32 | 35 | 21 | 15.79
36 | 35| 1.0 | 32| 35| 21 | 15.69 46 | 35| 1.0 | 32 | 35 | 21 | 16.28
36 | 20 | 0727|201 25 | 14.39 46 | 20 | 07 | 27 | 20 | 25 | 14.92
36 | 351 07 | 27| 20 | 25 | 14.98 46 | 35|07 | 27 | 20 | 25 | 15.60
36 {20 | 10|27 ] 20| 25 | 15.07 46 | 20 | 1.0 | 27 | 20 | 25 | 15.73
36 | 35| 1.0 | 27 | 20 | 25 | 15.77 46 [ 35710 | 27 | 20 | 25 | 1645




19130 4.4.2 wamsAanseatlodulae 2 levels factorial design (2)
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A | B C D | E F | Area A B C D E F | Area
36 | 20 [ 0.7 | 32 | 20| 25 | 14.20 46 [ 20 | 0.7 | 32 | 20 | 25 { 14.93
36 | 351 07| 32| 20| 25 | 14.98 46 | 35 |1 0.7 | 32 | 20 | 25 | 15.64
36 | 201 1.0 | 32| 20| 25 | 14.99 46 | 20 | 1.0 | 32 | 20 | 25 | 15.65
36 | 35| 0.7 | 32 | 35| 25 | 14.97 46 | 35 | 0.7 } 32 { 35 | 25 | 15.62
36 |20 1.0 | 32|35 | 25 | 1512 46 { 20 | 1.0 | 32 | 35 | 25 | 15.72
36 | 35110 | 32| 35| 25 | 15.75 46 | 35 | 1.0 | 32 | 35 | 25 | 16.38
36 | 20 | 0.7 | 27 | 20 | 21 | 14.43 46 | 20 ] 0.7 | 27 | 20 | 21 | 14.92
36 | 3507 | 27| 20 21 | 1497 46 | 35 | 0.7 | 27 | 20 | 21 | 15.62
36 | 201 1.0 | 27 | 20 | 21 | 15.01 46 | 20 | 1.0 | 27 | 20 | 21 | 1557
36 | 35 | 1.0 | 27 | 20 | 21 | 15.61 46 | 35 1 1.0 | 27 | 20 | 21 | 16.39
36 1 20007 | 32] 20| 21 | 1422 46 | 20 | 0.7 | 32 | 20 | 21 | 1491
36 | 351 07 ) 32| 201} 21 | 15.05 46 | 35 | 0.7 | 32 | 20 | 21 | 15.69
36 { 20 | 1.0 | 32 | 20 | 21 | 15.01 46 | 20 | 1.0 | 32 | 20 | 21 | 15.77
36 | 35 | 1.0 | 32 | 20 | 21 | 15.57 46 | 35 | 1.0 | 32 | 20 | 21 | 16.42
36 | 20 1 07 | 27 | 35 | 21 | 14.39 46 | 20 | 07 | 27 | 35| 21 | 1493
36 | 35107 | 27| 35| 21 | 14.94 46 | 35 | 0.7 | 27 | 35 | 21 | 15.65
36 | 20 | 1.0 | 27 | 35 | 21 | 14.97 46 | 20 | 1.0 | 27 | 35 | 21 | 15.82
36 | 35 | 10| 27 | 35 | 21 | 15.65 46 | 35 | 1.0 | 27 | 35 | 21 | 1649
36 | 20107 | 32|35 21| 1427 46 | 20 | 0.7 | 32 | 35 | 21 | 14.98
36 | 35107 | 32| 35| 21 | 1494 46 | 35 | 0.7 1 32 | 35| 21 | 15.56
36 1 20 | 10§ 32|35 21 1] 1501 46 | 20| 1.0 | 32 | 35 | 21 | 15.61
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M3199 4.4.3 pamsfiansesifadaing 2 levels factorial design (3)

A B C D E F Area A B C D E F | Area
36 | 35| 1.0 32| 35| 21 | 15.64 46 | 35 | 1.0 | 32 | 35 | 21 | 16.44
36 | 20 | 07 | 27 | 20 25 | 1432 46 | 20 | 0.7 | 27 | 20 | 25 | 15.00
36 | 35| 07| 27|20 25 | 15.09 46 ( 35 [ 07 | 27 | 20 | 25 | 15.80
36 | 3510712735 25 | 15.01 46 | 35 | 0.7 | 27 | 35 | 25 | 15.71
36 | 20 | 1.0 | 27 | 35 | 25 | 15.00 46 [ 20 | 1.0 | 27 | 35 | 25 | 15.54
36 {35 1.0 | 27 | 35| 25 | 15.70 46 | 35 | 1.0 | 27 [ 35 | 25 | 16.39
36 | 20 | 07 | 32 ] 35 25 | 1432 46 | 20 | 0.7 | 32 | 35 | 25 | 14.85
36 | 35|07 [ 32135 25| 1513 46 | 35| 0.7 { 32 | 35 | 25 | 15.65
36 { 20 | 1.0 | 32 | 35 | 25 | 14.99 46 | 20 | 1.0 | 32 | 35 | 25 | 15.67
36 | 35 | 1.0 | 32 | 35 | 25 | 15.70 46 | 35 | 1.0 | 32 | 35 | 25 | 16.39

niinnuMInaneazinudeya wundeyadnisnwdnnanimanudivaoy
1 < 1 1 =1 @ ar @ Y = ' 3
wasgulasemnsawiseaniiu 4 $rsedradinldFanu mldaunsainnunsing 18hms
[y = ’ (Y = 3 Ja a = Ag Ao o ) o @
1Jimﬂaaumﬂmﬂmmammﬂiqunwaﬂw‘nuﬂuﬂsmmwummdmgmaaﬂauﬂamums
* ke
Fuvosinen uanslinanseny linsuynileds iiesnindlinansznunsuvia 6 Y93 §1u0u
1 [ = 1 dydt o W !1 = o = o [
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Probability Plot of Area
~ Normai - 95% CI

Mean 5.3 |-

StDev 0.6078
N 128
AD 3.185
P-Value <0.005

" Percent

317 4.5 0519 Probability plot veswamsfinnsasilasy

4.1.6. MmN HHaMmsAanseatlady
NNMsAAsIZHANIAANIBeeded20 Analysis factorial design W31 911 71 R-sq
A A 9 o L") o’ﬁy P a  ar q
asarede AT NsonaNssin UL T 1859 99.39% UAZAMUFURUTUUDNIG
o as w o 1 @ o w ar  ar = ey H
Wan uanuduiutosnslivedify (910 P-Value 0.00) tazANFURUELIY 2 UATenni

a
ANUTURUTHS 96.80 % FINANTTIATIZH 108 Minitab #o'l3/5]

Factorial Fit: Area versus Dwell time, Chem Press, ...
§ = 0.0644713 R-Sq = 99.39% R-3q(adj) = 98.79%

Analysis of Variance for Area ({(coded units)

Source DF  Seq 83 Adj S8 Adj M8 F P
Mzin Effects 6 43.1301 43.1301 7.18835 1729.40 0.000
2-Way Interactions 15 0.1227 0.1227° 0.00818 1.97 0.032
3-Way Interactions 20 0.0949 0.0943 0.00474 1.14 0.333
4-Way Interactions 15 0.0246 0.0246 0.00164 0.40 0.978
5-Way Interactions 6 0.0155 0.0155 0.00258 0.62 0.713
6-Way Interactions 1 0.0173 0.0173 0.01731 4.17 (.045
Residual Error 64 0.2660 0.2660 0.00416

Pure Error 64 0.2660 0.2660 0.0041%
Total 127 43.6712
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M3l 4.5 Aga nane dvestedy Tumseenuuunimaas sy General full factorial

tada @ | mnane g9 | W (Unit)
AU IR ARl 20.00 | 2750 | 35.00 Psig
avnduduai 070 | 085 | 1.00 W%
szozran lunsde 36.00 | 41.00 | 46.00 i

VINNQUHAITOIAUVUNINABDINY General full factorial KUY 3 538U $1IUAS
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13137 4.6 WANMIAGBI91 General full factorial design

A B C Area A B C Area
0.7 36 20.0 13.24 0.7 36 20.0 13.18
0.7 36 27.5 14.23 0.7 36 27.5 14.08
0.7 36 35.0 15.75 0.7 36 35.0 15.62
0.7 41 20.0 13.75 0.7 41 20.0 13.67
0.7 41 275 14.86 0.7 41 27.5 14.67
0.7 41 35.0 16.43 0.7 41 35.0 16.32
0.7 46 20.0 14.36 0.7 46 20.0 14.53
0.7 46 275 15.49 0.7 46 27.5 15.56
0.7 46 35.0 16.80 0.7 46 35.0 16.86

0.85 36 20.0 14.32 , 0.85 36 20.0 14.57
0.85 36 275 15.43 0.85 36 27.5 15.31
0.85 36 350 16.32 0.85 36 35.0 16.78
0.85 41 20.0 14.67 0.85 41 20.0 14.73
0.85 41 275 15.78 0.85 41 27.5 15.89
0.85 41 35.0 16.75 0.85 41 35.0 16.77
0.85 46 20.0 14.89 0.85 46 20.0 14.98
0.85 46 27.5 16.12 0.85 46 27.5 16.00
0.85 46 35.0 16.99 0.85 46 35.0 16.78
1.00 36 20.0 14.68 1.00 36 20.0 14.58
1.00 36 27.5 15.78 1.00 36 27.5 15.54
1.00 36 35.0 16.89 1.00 36 35.0 16.75
1.00 41 20.0 14.99 1.00 41 20.0 14.89
1.00 41 27.5 16.19 1.00 41 27.5 16.32
1.00 41 35.0 17.35 1.00 41 35.0 17.14
1.00 46 20.0 1548 1.00 46 200 15.34
1.00 46 27.5 16.32 1.00 46 27.5 16.42
1.00 46 35.0 17.66 1.00 46 35.0 17.56
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Normal - 95% CI'

Mean 15.60
StDev 1119
N 54
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General Linear Model: Area versus Chemical con, Dwell time, Chemical pre

Factor Type Levels
Chemical concentration fixed 3
Dwell time fixed 3
Chemical pressure fixed 3

Values

0.70, 0.85, 1.00
36, 41, 46

20.0, 27.5, 35.0

Analysis of Variance for Area, using Adjusted 5§ for Tests

Source

Chemical concentration

Dwell time

Chemical pressure

Chemical concentraticon*Dwell

Chemical concentration*
Chemical pressure

Dwell time*Chemical pressure

Chemicel concentration*Dwell
Chemical pressure

Error

Total

Source

Chemical concentration

Dwell time

Chemical pressure

Chemical concentration*Dwell

Chemical concentration*
Chemical pressure

Dwell time*Chemical pressure

Chemical concentration*Dwell
Chemical pressure

Errcr

Total

5 = 0.114180 R-3g = 99.47%

DF Seq 585 Adj SS Adj MS F
2 12.0891 12.0891 6.044% 463.65
2 6.3375 6.3375 3.1687 243.06
2 45.9987 45.9987 22.99%3 1764.15
time 4 0.8797 0.8797 0.2199 16.87
4 0.4970 0.4570 0.1242 9.53
4 0.0972 0.0972 0.0243 1.86
time* 8 0.1164 0.1164 0.0145 l.12
27 0.3520 0.3520 0.0130
53 66.3676
P
0.000
0.000
0.000
time 0.000
0.000
0.146

time* 0.384

R-Sg(adj) = 98.96%

X Main_Effeg':t's'_Plot (data means) for Area

Chemical cohcentration

Dwell time

165'

16.0" /

~"’#”,—‘

15.5' /
15,0

e
L@
<145 _
8 0.70. . - 085.. . 1.00 . 36 41 46
= Chemical pressure :
.8
= 16.5-
1604
- 15,5
15.04
14.5 . 1 .
A 200 275 35.0-

g‘l.lﬁ 4.8 ﬂi‘l‘ﬂ!!ﬂﬂdﬂﬂﬂﬁ:ﬁ‘ﬂﬂ‘ﬂ]ﬂﬂidm‘i‘nﬂa@\umﬂ general full factorial



Chemical concentration

Interaction Plot (data means) for Area

. Chemical
F 16.5 concentration
—— 0.70
155 | -8 0.85
R ke 1.00
145
Dwell
- 16.5 time
: —— 36
Dwell time 155 | —@— 41
o - 4h
- 14.5 i

. . Chemical pressure
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910N15¥11 Regression model WUI1IAAT P-value 11 regression  0.00 UEAA$IT
anuFuiusvasiladviitiumn
iAmuA P-value 1 lififoddgyAonmuduiusuuuil §asemwes amndudueiifuanugu

e s 1w v 0w Y - &
msiliiiosnindeNdlsildediay Taos1991analun1sns1s¥UUD General  full

. A 9/ o Y = @ o fcf g 1
factorial ch'ﬂﬁ'lﬂ'l'iﬂﬂﬁ']\?ﬁllﬂ13Wﬂ1ﬂ§mﬂﬁTN13ﬂﬁ$ﬂ@uﬂ\1ﬂ31ﬂﬂﬂwuﬁuqﬂﬂﬂ 97.0% 1118

E
=

Y09 R-Sq 1A A4

ey

WUNAIA = - 2.33 + 122 Anudady + 0.223 Na1M5819 + 0,203 Anudsaa -

o dy

AUATIEHUL

ustuar regression 159fisednisd oy 95% agay

0.0615 ANMVRYY * ANUFUTIA - 0.163 PINTHIL * AU

FIHANINANDI 178 MiniTAB Ha

Regression Analysis: Area versus Chemical concentration, Dwell time, ...

The regression equation is
Area = - 2.33 + 12.2 Chemical concentration + 0.223 Dwell time

+ 0.203 Chemical pressure - 0.0615 Con * Press - 0.163 Dwell * Con
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Predictor Coef SE Coef T P
Constant -2.333 2.136 -1.09 0.280
Chemical concentration 12.180 2.487 4,90 0.000
Dwell time 0.22267 0.04736  4.70 0.000
Chemical pressure 0.20289 0.03157 6.43 0.000
Con * Press -0.06148 0.03677 -1.67 0.101
Dwell * Con -0.16333 0.05515 ~2.96 0.005

S = 0.202625 R-5qg = 97.0% R-Sg(adj) = 96.7%
Analysis of Variance

Source DF 5S M3 B B
Regression 5 64.397 12.879 313.70 0.000
Residual Error 48 1.971 0.041

Total 53 66.368

Source DF Seq 88

Chemical concentration 1 11.651

Dwell time 1 6.325

Chemical pressure 1 45,946

Con * Press 1 0.115

Dwell * Con 1 0.360
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mﬂmﬁﬁm:}mwﬁ‘im’mﬁé’fmmﬂumﬁfjmﬁumﬁuﬁﬁmﬂﬂ Ta® Power and Sample
Size c'i?ﬂ*i’f’fiﬁmsﬁﬂqmummyuﬁ 0.03 s 1eiladmng Aoy 95% lu msnlFeudiou
Ta msnfSeuisungudaeiiesdiossnnadenr wuhdeskmsdusiuesnin 117 f1n1s

a ~ " . 1 dy
NAGDI AYHANIITUATIZH 1ae Minitab Ao 11§

Power and Sample Size

1-Sample Z Test
Testing mean = null (versus not = null)
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Calculating power for mean = null + difference
Alpha = 0.05 Assumed standard deviation = (.03

Sample Target
Difference Size Power Actual Power
c.01 117 0.95 0.950076

o «3 2 a = 1 & =2 ¥ o [ - .ﬂy S o
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| AD 0.244
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: ?erceni: R

1510 . 1515 1520 1525 1530  15.35

= o 9 Y 4
g‘].l‘]'l 4.10 p5 Probability plot Y8320 INMIPHINDHUSUNBANMTHEN I

¥ ]
HEINNUIIINT AT 1L Ao msfSvuieunquaitediedivdszansfen
TesilFoudisuiuarlunisesnuuy 152 a1sediasiuans wud11881 P-value 191189 0.260
4 1 1 5 ¥ ] ¥ { - 1 ] 1 ar ]
iosdaerminnd 0.0s wlkewsoagd 1dhaMui lumsdlaflduei 18 liuand afum 1

{ i @ W o o a o o* ¥ ¥
MIDOALDLN1S.2 A5.uu.Nszaulod Ay 95% danan1s AT 18 198 MiniTAB ao'lali]



-52 .

One-Sample Z: C1

Test of mu = 15.2 vs not = 15.2
The assumed standard deviation = 0.03

Variable N Mean StDev SE Mean 95% CI Z P
C1l 117 15.2031 0.0326 0.0028 (15.1977, 15.2086) 1.13 0.260
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Test and Cl for Two Proportions

Sample X N Sample p
1 8§92 67314 0.013251
2 1133 69600 0.016279

Difference = p (1) - p (2)

Estimate for difference: -0.00302741
95% CI for difference: {~0.00430414, -0.00175067)
Test for difference = 0 (vs not = 0): Z = -4.65 P-Value = 0.000
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