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surface metrology
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- Tribology

- Fluid Mechanics, Boundary layer theory

- Mechanical Product engineering

- Machining, Rolling casting and other Manufacturing

- Optics
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- Ra, Roughness Average (Absolute value of the surface height averaged over the surface)
- Rq, Root mean Square (RMS) Roughness

- Ry, Maximum Profile Valley Depth

- Rp, Maximum Profile Peak Height

- Rt, Maximum Height of the Profile (Rv + Rp)



Sm, Mean Peak Spacing

la, Average Wavelength

lg, RMS Average Wavelength
Da, Average Slope

Dq, RMS Average Slope

Ir, Profile Length Ratio

Rsk, Skewness

Rku, Kurtosis
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Normal Vs 6 min h Roughness U84 normal 111N V89 6 min

. Normal Vs 12 min ' | Roughness Y84 normal 111101 Y84 12 min
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Applied Statistics and Probabitity for Engineers, Third Edition,

Douglas C. Montgomery, George C. Runger, John Wiley & Son, Inc.
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A0 SIS RRERRRETIE TR 3.5% vA UAZAeIMIs il mazas 360 em’
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AT

VIRTUNTY C,V,=C. Vv,

S

Ing C, = Anuud T uduninse

w - E]
.= anududunisdeans
. = . sy
v, = UTmmsvesmsazaio ud

- g

v, = Y5masvesmsazmendaanis

(35 em’ of HCI/ em’of Solution) x vV, = (3.5(:m3 of HCI/ ¢m’of Solution) x (560 cm’of Solution)

V, =36 e¢m’ of 1CI

o ¥ ~
13 Hﬂfﬁrﬁ]ﬂﬂ-!'Jﬂlﬁ’l'ﬂ’ﬂi]lﬁ’ﬁﬂﬂ]Um@?@’lﬂiﬂ’l 1

| !
i Acdid Concentration l ’ Volume water i
i 2. 1 Volume Of HCI Yolume of solution - Y4 A :
nADIMS S
(Yov/v HC'I) {35% viv) (cm3) (¢ mj)
' 35 56 560 504
6.5 104 360 456
10 160 300 400
13 208 i 360 332
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Condition Test 1

Acid Concentration

Volume Of HCI

Volume of solution

Volume water !
|

| fdoams Wananhiian
("oviv HCD (359 vv) (cml) (Clllk\)
13 72 560 sy
B 7.5 120 560 440 -
10.5 168 560 392 !
13.5 216 560

Condition Test 2 pag 3

Acid Concentration

Volume Of HCI

Volume of solution

Volume water

dy - Y
NNDINS USmnaniidy
(Yoviv HCI) (35% viv) (cm’) {em’) !
| o

; 6.5 104 560) 456

| i
9.3 152 360 108 ‘
12,3 200 560 360 :
f s
; 155 248 560 312 :
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MANHID 7
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HAMSUNTIZH Hypothesis 108154053 Minitab

pud 1 msnlSouiisnsening Coil U 3MHE AUVEINIIUTEN

T 163 1 f® Coil No. 1631430705 famuuuiniisa
163 2 /0 Coil No. 1631430705 Ja@anInuiInsTa
167 1 fiD Coil No. 1671030171 Jamiuniniiia

@
167 2 78 Coil No. 1671030171 Jafan1A11In1isa

'
=1 Q@

W
Kol 12 Coil 1990 1MaTuA 1 Tasuuuinisse

Ed ' W

Kol 2 fin Coil W0 UM% UH 1 JAd1n1nu1InIsia
2 ,

Ko2 | fin Coil 490 MATUH 2 Jamuuuinissa
' ] W
Ko2 2 A9 Coil voumMuaTuh 2 Jadaminuurniise

=

MNTLAUATITONY 95 %

Two-Sample T-Test and CI: 163 1. Kol 1

Two-sample T for 163 1 vs Kol 1

N Mecan StDev SE Mean
1631 9 | 2522 0.0687 0.023
Kol | 9 1037 G115 0.038

Ditference = mu (163 1) - mu{Kol 1)
Estimate for differerce: O-}215556
93% C1 lor difference: (0.119225,0.311886)

T-Test of difterence = 0 {vs not =): T-Value = 4.83 T-Value = 0.000 DF =13

Two-Sampie T-Test and CI: 163 1, Ko2 1

Twao-sample T for 163 1 vs Ko2 |

N Mean StDev SIE Mean
163 1 ¢ 1.2322 0.0687 0.023
K02_71 9 1.1633 0.0308 0.010

Difterence = mu {163 1}-mu (Ko2_1)
Fstimuie for difference: 0.088889
95% €1 lor difference: (0.033647, 0.144130)

T-Test of difference = 0 (vs not =): T-Value = 3.54 P-Value = 0.005 DF =11



Two-Sample T-Test and CI: 163_2, Kol 2

Two-sample T for 163 2 vs Kol 2

N Mean StDev SE Mean
163 2 9 1.3400 {1.0897 0.030
Kal 2 9 1.1744 0.0425 0.014

Ditterence —mu {163 2} - mu (Kol 2)

Estimate for ditference: 0.165556
95t Ol for difterence: (0.092731, 0.238380)
T-Test el dillerence = 0 (vs not =): T-Value = 5.00 P-Value = 0.000 DF = 11

Two-Sample T-Test and C1: 163 _2, Ko2 2

Two-sample T tor 163 2 vs Ko2 2

N Mean StDev SE Mean
163 2 9 1.3400 0.0897 0.030
Ko2 2 9 1.1578 0.0331 G.011

Difference = mu 0163 2) - mu (Ke2 2}
Estumate Tor difference: 0182222
95%: Cl lor difference: (0.111199, 0.253245)

T-Test of difference = 0 (vs not =) T-Value = 5.72 P-Value = 0.000 DF =10

Two-Nample T-Test and C1: 167 _1, Kol _1

Two-sample T for 167 1 s Kol |

N Mean : StDev SE Mean
1671 9 1.1433 0.0640  0.021
Kol I 9 1.037 0.115 0.038

Difference = mu (167_1) - mu (Kol 1)
Estimate for difference: 0.106667
95% CI Tor difference: (0.011210, 0.202124)

T-Test of difference = ¢ (vs not =) T-Value = 2.43 P-Value =0.031 DF =12



Two-Sample T-Test and CI: 167 1, Ko2 1

Two-sample T for 167 1 vs Ko2 |

N Mean StDev SE Mean
167 19 1.1433 0.0640 0.021
Ko2 1 9 1.1633 0.0308 0.010

Difference = mu (167_1) - mu {Ko2 1)
Estimate for difference: -0.020000
93% Cl tor ditference: (-0.072136, 0.032136)

T-Testof difference — 0 {vs not =): T-Value = -0.84 P-Value = 0416 DF =11

Pyo-Sumple T-Test and CI: 167_2, Kol 2

Two-sample T for 1672 vs Kol 2

N Mecan StDev SE Mcan
167 2 0 1.2456 0.0422 0.014
Kol 29 1.1744 0.0425 0.014

Dillerence — mu (167 2) - mu (Kol 2)
Estimate for difference: 0.071111
9% Cl for difference: {0.028597, 0.113625)

T-Test ot difterence =0 {vs not =); T-Value = 3.57 P-Value = 0.003 DF =15

Two-Sample T-Test and CI: 167_2, Ko2 2

Two-sample T for 167 2 s Ko2 2

N Mean : StDev SE Mean
67 2y 1.2436 0.0422 0014
Ko2 2 9 1.1578 0.0331 0.011

Difference = mu (167 2} - mu (Ko2 2)
Zstimate for difference: 0.087778
G344 CLfor ditTerence: (0.049701, 0.125835)

T-Test of difference = 0 (vs not =) T-Value =4.91 P-Value = 0.000 DF = 15
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Two-samypte T-Test and Cl: Normal, 2

Two-sample T for Normal vs 2 min

N Mean
Normal Y 1.1329
2 9 0.9850

Htlerence — mu {Normal) - mu (2 min)

Esumate for difference: 0. 147333

min

StDev SE Mean
.0523 0.017
00,0084 0.023

930 CLfor difference: (0.085771, 0.208896)

T-Testof ditference = 0 (vs not =) T-Value = 5,13 P-Value = 0.000 DF = 14

i

Two-Sample T-Test and CI; Normal, 6 min

Two-sample T for Normal vs 6 min

N Mean
Normal Y, 1.132%
O min 9 1.0638

Difference = mu (Normal) - mu (6 min)

Lstimate for difference: 0.069111

935, C Tor ditterence: (-0.010777. 0.1

StDev SE Mean
0.0523 0.017

0.0968 0.032

48999)

T-Test of difference = 0 (vs not =): T-Value = 1.88 P-Value = 0.084 DF = 12



Two-Sample T-Test and Cl: Normal, 12 min

Twomsample T for Normal vs [2 min

N Nean StDev
Normal 9 1.1329 0.0523
12 min 9 1.1642 0.0648

Difterence mu (Normal) - mu (12 min)
Estimate or difTerence: -0.031333

95% Cl tor difference: (-0.090460, 0.027793)

SE Meun
0.017

0.022

T-Testof difference = 0 (vs not =): T-Value = -1.13 P-Value = 0.276 DF =15

Two-sample T-Test and Cl: 2 min, 6 min

Two-sample T for 2 min vs é min

N Mean StDev
2 min 9 (0.9856 0.0684
6 min 9 1.0638 0.0068

Difterence = mu {2 ming - mu (6 min)
Estimate for difference: -0.078222

95% CI tor difference: (-0.162965, 0.006521)

SE Mean
(.023

0.032

I-Testol'difference = 0 (vs not =): T-Value = -1.98 P-Value =0.048 DF =14

Two-Sample T-Test and CI: 2 min, 12 min

Two-sample T for 2 min v& 12 min

N Mean StDev
2 min 4 (.9836 0.0684
12 min G [.1642 0.0648

Difference = mu (2 min) - mu (12 min)
Estimate Tor difference: -0.1 78667

95%, Cl for ditference: {-0.245604, -0.11 1729)

SE Mean
0.023

0.022

T-Test of difference = 0 (vs not =} T-Value = -5.69 P-Value = 0.000 DF =15



Two-Sample T-Test and CI: 6 min, 12 min

Two-sample T for ¢ min vs 12 min

~ Mean StDev SE Mean
6 in 9 1.0638 0.0968 0.032
12 min 9 1.1642 0.0648 0.022

[vicrence = mu (6 min) - mu {12 min)

Cstmate Tor ditterence: -0.100444

93w, C1 for dilference: (-0.184304, -0.016585)

T-Test of difference = 0 {vs not =): T-Value =-2.59 P-Value =0.023 DF =13
£ minnniTia

Two-Sample T-Test and Cl: Normal 1, 2 min_1

Two-sample T lor Normal 1 vs 2 min !

N Mean StDev SE Mean
Normal | 9 1.1818 0.0521 0.017
2min | 9 1.00%84 0.0346 0.018

Difference = mu (Normal 1) - mu (2 min_1)
Estimalte for difference: 0.173333
g3, Cl for difterence: (0.119692, 0.226975)

T-Test of difference = O (vs not =) T-Value = 6.89 P-Value = 0.000 DF =15

Two-Sample T-Test and et Normal 1,6 min_1

Two-sample T for Normal 1 vs 6 min_1

N Mean StDev SE Mean
Normal | 9 1.1818 0.0521 0.017
6min_1 9 1.0662 0.0968 0.032

Difierence — mu (Normal 1) - mu (6 min_1)
Cstimute for difference: 0.115356
93% C1 for ditference: (0.035683,0.193428)

T-Test of ditference = 0 {vs not =): T-Value =3.15 P-Valie =0.008 DF =12

46



Two-sample T-Test and Cl: Normal_1, 12 min_1

Fwoample T lor Normal [ vs 12 min_}

N Mcan StDev SE Mean
Normial | 9 11818 0.0521 0.017
12| 9 1.2828 0.0621 0.021

Difference = mua (Nonmat_1) - mu (12 min_1)
Fstumate tor difference: -0.101000
93% Clor difference: (-0.158573, -0.043427)

T-Test ol difference = 0 (vs not =) T-Value =-3.74 P-Value = 0.002 DF = 15

Two-Sample T-Test and CI: 2 min_1, 6 min_1

Two-sampie T for 2 min_1 vs 6 min_1

N Mean StDev SE Mean
2min | 9 1.0084 0.0346 0.018
6mm_1 9 1.0662 0.0968 0.032

Difference = mu (2 min 1) - mu (6 min 1)
Estimare for differcnce: -0.057778
93% Cl lor difference: (-0.138335, 0.022980)

T-Test ol difference = 0 (vs not =) T-Value =-1.56 P-Value=0.145 DF =12

Two-Sample T-Test and CI: 2 min_1, 12 min_1

Twomsample T for 2 minil" vs 12 min_1

N Meun StDev SE Mecan
2min | 0 1.0084 0.0546 0.018
12min 1 9 1.2828 0.062] 0.021

Difference = mu 2 min 1) - mu (12 min 1)
Lathrere for ditference: -0.274333
93% Clfor difference: (-0.333075, -0.215592)

T-Test of difference = 0 (vs not =): T-Value = -9.95 P-Value = 0.000 DF = 15



Two-Sample T-Test and CI: 6 min_1, 12 min_1

Two-sample T for 6 min_1 vs 12 min 1

N Mean StDev SE Mean
6 min_| 9 1.0662 0.0968 (0.032
12 mmn | 9 1.2828 0.0621 0.021

Dillerence = mu (6 min_1) - mu (12 min 1)
Estimate for dilierence: -0.216556
S5 O o ditference: (-0.299387,-0.133725)

[-Testoldifference = 0 (vs not =) T-Value = -5.65 P-Value = (.00 DF =13

y x 4
01550150 50nR 2 108N w10 - 105 0o
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Tywo-Sample T-Test and Cl: Normal, 2 min

Two-sample T Tor Normal vs 2 min

N Mean StDev SE Mean
Nornal 9 1.1329 0.0323 0.017
2mm 9 0.9836 0.0684 0.023

Difterence = mu (Normal) - mu (2 min)

Estimate for ditterence:; 0.147333

G3% lower bound for difference: 0.096778

T-Test of difference = 0 (vs =) T-Value = 5.13 P-Value = 0.000 DF =14
H

Two-Sample T-Test and CI: Normal, 6 min

Two-sample T for Normal vs 6 min

N Mcan StDev SE Mcan
Normal 9 1.1329 0.0523 0.017
6 min 9 1.0638 0.0968 0.032

Difference = mu (Normal) - mu (6 min)
Estimate Tor difference: 0.069111
95% lower beund for dilterence: 0.003762

T-Test of ditference = 0 (vs >): T-Value = 1.88 P-Value=10.042 DF =12



Two-Sanmple T-Test and CI: Normal, 12 min

Two-sample T for Normal vs 12 min

hY Mean StDev
Norme! 9 1,1329 0.0523
12 min 9 1.1642 0.0648

Ditference = mu {Normal) - mu {12 min}
Fstmae for difference: -0.031333

03%, lower bound for difference: -0.079963

T-Test ol dilference =0 (vs =) T-Value =-1.13 P-Value =0.862 DF = 15

Two-Sample T-Test and CI: 2 min, 6 min

Two-sample T for 2 min vs 6 min

N Mean StDev
2 min 9 {1.9856 0.0684
6 min 9 1.0638 0.0968

DilTerence = mu (2 min} - mu (6 min)
I:stmate for ditference: -00.078222

9353% lower bound for ditlerence: -0.147814

T-Test of ditference = 0 (vs »): T-Value =-1.98 P-Value =0.966 DF =14

Twao-Sample T-Test and CL: 2 min, 12 min

e e .o .
Two-sample | for 2 min vs 12 mm

N Mean StDev
2min 9 ().9856 0.0684
12 min 9 11642 0.0648

Difference — mu (2 min) - mu (12 min)
Lsumate for difference: -0.178667

95 Tower bound Tor difference:; -0.233720

T-Test of difference = 0 {vs =): T-Value =-5.69 P-Value =1.000 DF =15

SE Mean
0.017

0.022

SE Mean
0.023

0.032

SE Mcan
0.023

0.022
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Two-Sample T-Test and Cl: 6 min, 12 min
Two-sample T for 6 min vs 12 min

N Mcan StDev SE Mean
6min 9 1.0638 0.0968 0.032
12mm 9 11642 0.0648  0.022
Dillerence = mu (6 min) - mu (12 min)
Lstimate for difference: -0.100444
93% lower bound for difference: -0.169187

T-Testof difterence = 0 {vs =); T-Value =-2.59 P-Value = 0.989 DF =13

AN A
Two-Sample T-Test and CI: Normal 1, 2 min_1

Two-sample T for Normal T vs 2min 1

N Vean StDev SE Mean
Normal 1 9 11818 0.0521 0.017
2mn 1 9 1.0084 0.0546 0.018

Difference = mu (Normal 1) -mu (2 min_1)
Fstmate for difference:; 0.173333
93% lower bound for dilference: 0.129213

T-Test of difference = 0 (vs >): T-Value = 6.89 P-Value = 0.000 DF =15

Two-Sample T-Test and €1; Normal_1, 6 min_1

Two-sample T tor Normal 1-vs 6 min_|

N Mean StDev SE Meun
Normal | 9 1.1818 0.0521 0.017
6 min_i 9 1.0662 0.0968 0.032

Difterence - mu (Normal 1) - mu (6 min_1)
Estimate for ditference: 0.115556
923% lower bound for difference: 0.050219

T-Tostol dilference = 0 {vs »): T-Value = 3.15 P-Value = 0.004 DF = 12

7]



Two-Sample T-Test and CI: Normal 1, 12 min_1

Two-sample T for Normal 1 vs 12 min |

N Mean StDev
Normal 9 11818 0.0521
12 nun_| 9 1.2828 0.0621

Difterence = mu (Normal 1) - mu (12 min_1)
Cstimate for difference: -0.101600

959 lower bound for difference: -0.148352

T-Test et difference = 0 (vs =); T-Value =-3.74 P-Value = 0.999 DF

Two-Sample T-Test and CI: 2 min_1, 6 min 1

Two-sample T for 2min 1 vs 6 min_1

N Mean StDev
2min | 9 1.0084 0.0546
6 min ] 9 1.0662 0.0968

Ditference = mu (2 min_1) - mu (6 min 1)
Estintate for difference: -0.037778

954% lower bound for difference: -0.123838

SE Mecan
0.017

0.021

SE Mean

0.018

0.032

I

N

T-Test of difference = 0 {vs >} T-Value =-1.56 P-Value=10,927 DF =12

Two-sample T-Test and Cl: 2 min_1, 12 min 1

Two-sample T for 2 min Fvs 12 min_1

N Mean StDev
2min | 9 1.0084 0.0546
I2mie 1 9 1.2828 0.0621

Difference —mu (2 min_1) - mu (12 min_1)
Estimuate for difference: -0.274333

95%, lower hound for difference: -0.322646

T-Testaf difference = 0 (vs =) T-Value = -9.95 P-Value =1.000 DF =1

SE Mean
0.018

0.021

3

N



Two-Sample T-Test and CI: Normal: 1, 12 min_1

Two-sample T for Normal 1 vs 12 min_1

N Mean StDev SE Mean
Normal | 9 1.1818 0.0521 0.017
12 min | 9 1.2828 0.0621 0.021

Difference — mu {Normal 1) - mu (12 min_1)
Lsumalte for difference: -0.101000
93% lower bound for difference: -0.148352

T-Test of ditference = 0 (vs »): T-Value =-3.74 P-Value =0.999 DF = 15

Two-Sample T-Test and CI: 2 min_1, 6 min_1

Two-sample T for 2 min_1 vs 6 min_1

N Mean StDev SE Mean
2w | 9 1.0084 0.0346 0.018
S 1 9 1.0662 0.0968 0.032

Difference = mu (2 min 1) - mu (6 min 1)
Estimate for difference: -0.057778
935% lawer bound for difference: -0.123838

T-Test of difference = 0 (vs =); T-Value = -_1.56 P-Value =0.927 DF =12

Two-Sample T-Test and CI: 2 min_1, 12 min_1

Two-sample T for 2 min_1 Is12 min 1

N Mean StDev SE Mean
2min | 9 1.0084 0.0546 0.018
12 min_] 9 1.2828 0.0621 0.021

Difference = mu (2 min_1) - mu (12 min_1)
Estimate lor difference: -0.274333
95% lower bound for difference: -0.322646

T-Test of difference = 0 (vs >); T-Value = -9.95 P-Value =1.000 DF =15



Two-Sample T-Test and CI: 6 min_1, 12 min_1

Two-sample T for 6 min_1 vs 12 min_1

N Mean StDev SE Mean
6min | 9 1.0662 (.0968 0.032
12 min_ 9 1.2828 (.0621 0.021

Difference = mu {6 min 1} - mu (12 min_1)
Estimate for difference: -0.216556
6395 lower bound tor difference; -0.2844355

T-Test of difference = 0 {vs >1 T-Value = -53.65 P-Value = 1.000 DF =13

9 4 4
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Two-Sample T-Test and CI: Normal, 2 min

Two-sample T for Normal vs 2 min

N Mean StDev SE Mean
Normal 9 1.1329 0.0523 0.017
2 min 9 0.9836 0.0684 0.023

Difference = mu {Normal) - mu (2 min)

Estimate for dilference: (.147333

95%, upper bound for difference: 0.197889

T-Test of difference = 0 (vs <): T-Value =5.13 P-Value =1.000 DI =14
1

Two-Sample T-Test and CE: Normal, 6 min

Two-sample T for Normal vs 6 min

N Mean SiDev SE Mean
Normal 9 1.1329 0.0523 0.017
6 min 9 1.0638 (.0968 0.032

Difference = mu (Normal) - mu (6 min)
Estimate lor difference: 0.069111
95% upper bound lor ditterence: 0.134469

T-Test of difference = 0 (vs <): T-Value = 1.88 P-Value = 0958 DF =12

il
()



Two-Sample T-Test and CI: Normal, 12 min

Two-sample T for Normal vs 12 min

N Mean StDen SE Mean
Normal 9 1.1329 0.0523 0.017
12 min 9 1.1642 0.0648 0.022

Dilterence = mu {Normal) - mu (12 min}
Estimate for difference: -0.031333
95% upper bound for difference: 0.017286

T-Test of difference = 0 {vs <): T-Value =-1.13 P-Value=10.138 DF =15

Two-Sample T-Test and CI: 2 min, 6 min

Two-sample T for 2 min vs 6 min

N Mean StDev SE Mean
2 min 9 0.9856 0.0684 0.023
6 min 9 1.0638 0.0963 0.032

Difterence = mu (2 min) - mu (6 min)
Estimate for difterence: -0.078222
95% upper bound for difference: -0.008631

T-Test of difTerence = 0 (vs <): T-Value = -1_.98‘ P-Value = 0.034 DF =14

Two-Sample T-Test and CI: 2 min, 12 min

. . . I
Two-sample T for 2 min vs 12 min

N Mean StDev SE Mean
2 min y (0.9856 0.0684 0.023
12 min G 1.1642 0.0648 0.022

Difference = mu {2 min) - mu (12 min)
Estimate for difference: -0.178667
93% upper bound for difference: -0,123613

T-Test of difference = 0 (vs <): T-Value =-5.69 P-Value = 0.000 DF =15

%)

N



Two-Sample T-Test and CI: 6 min, 12 min

Two-sample T for 6 min vs 12 min

N Mcan StDev SE Mean
6 min 9 1.0638 (1.0968 0.032
12 min 9 1.1642 0.0648 0.022

Difference = mu {6 min) - mu (12 min)

Estimate lor difference: -0.100444

95% upper bound for difference: -0.031702

T-Test of difference = 0 (vs <): T-Value = -2.59 P-Value = 0.011 DF = 13
FmnuuamsTe

Two-Sample T-Test and CIL: Normal 1,2 min_1

Two-sample T for Normal_1 vs 2 min_1

N Mean StDev SE Mean
Normal | 9 11818 0.0521 0.017
2mm 1 9 1.0084 0.054¢6 0.018

Difference = mu (Normal! 1) - mu (2 min 1)
Fstimate Jor difference: 0.173333
93% upper bound for difference: 0.2174352

T-Testoldifference = § (vs <): T-Value = 6.89 P-Value = 1.000 DF =15

Two-Sample T-Test and CI: Normal_1, 6 min_1

Two-sample T for Normal 1.vs 6 min_ |

N Mecan StDév SE Mean
Normal | 9 11818 0.0521 0.017
6 min_| 9 1.0662 0.0968 0.032

Difference = mu (Normal 1) - mu (6 min 1)
Estimate for difference: 0.1153356
95% upper bound for difference: 0.180892

T-Test of difference = 0 (vs <): T-Value = 3.15 P-Valuc = (.996 DF=12

n



Two-Sumple T-Test and CI: Normal_1, 12 min_1

Two-sample T for Normal | vs 12 min 1
| _ _

N Mean StDev SE Mean
Normal 1 9 1.1818 0.0521 0.017
[2 nun ] 9 [.2828 0.0621 0.021

Iifference = mu (Normal 1) -mu (12 min 1)
Estimalte for difference: -0.101000
95% upper bound lor difference: -0.053648

F-1estof difference = 0 (vs <) T-Value = -3.74 P-Value = 0.001 DF = 15

Two-Sample T-Test and CI: 2 min_1, 6 min_t1

Two-sample T for 2 min 1 vs 6 min 1

hN Mecan StDev SE Mean
2mm_| 9 1.0084 0.0546 0.018
O min | 9 1.0602 0.0968 0.032

Diflerence = mu (2 min 1) -mu (6 min 1)
Estimate for difference: -0.057778
95% upper bound for difference: 0.008282

T-Test ol difference = 0 {vs <): T-Value =-1.56 P-Value =0.073 DF =12

Two-Sample T-Test and CI: 2 min_1, 12 min_1

Two-sample T for 2 min 1 vs 12 min_|

N Mean . StDev ‘ SE Mean
2min_1 9 1.0084 0.0346 - .018
12 min_| 9 1.2828 0.062] 0.021

Dilference = mu (2 min 1) - mu (12 min 1)
Estimate for difference; -0.274333
95% upper bound for difference: -0.226020

T-Test of dilference = 0 (vs <): T-Value =-9.95 P-Value = 0.000 DF =15

N
h



Two-Sample T-Test and C): 6 min_1, 12 min_1

Two-sample T for 6 min_1 vs 12 min_1

N Mean StDev SE Mean
fmin_ | 9 1.0662 0.0968 0.032
12 | 9 1.2828 0.0621 0.021

Ditference — mu (6 min_1) - mu (12 min_1)
Fstimate lor difference: -0.216556
93% upper bound for diflerence: -0.148656

T-Test of difterence = 0 (vs <) T-Valae = -5.65 P-Value = 0.000 DF =13

wn



