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WAXES. ADVISOR : ASSOC. PROF. PIYAWAT PHANKOSOL, Ph. D., 158 pp.

The purpose of this study was to examine the physical and mechanical
properties of five newly developed bite-registration waxes compared to commercial
waxes. Three commercial waxes; ALUWAX (USA), ALMINAX (UK), and ALUT
(THAILAND) were tested. Part 1aimed to evaluate the penetration using a
penetrometer at 37°C. Two-way ANOVA was used for statistical analysis. Multiple
comparison was done using Tamhane’s T2 and Tukey HSD (P<0.05). The results
showed that adding carnauba waxes in the primary formula resulted in a significant
decrease in penetration. The objective of part 2 was to evaluate surface hardness by
the shore A hardness test at different temperatures. Two-way ANOVA was used for
statistical analysis. Multiple comparison was done using Tamhane’s T2 (P<0.05). The
results showed that adding carnauba waxes in the primary formula significantly
increased surface hardness and increases in temperature reduced surface
hardness. In part 3, the linear dimensional change of the waxes was evaluated at
different times using a microscope. Two-way ANOVA was used for statistical
analysis. Multiple comparison was done using Tamhane’s T2 (P<0.05). The results
showed that adding carnauba waxes in the primary formula significantly decreased
the linear dimensional change. We conclude that C10 is the best formula, with less
linear dimensional change and higher surface hardness than primary formula, C05

and commercial waxes.
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Ramitec™ Polyether | 3M EPSE 2 5 NV
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TANAG
Aruat/ A1 (W17)
4019 1 2 3 4 5 6 7
Mean Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD)
ALU | 2.885" | 2.745™%" | 2.450%°° | 1.611°% | 0.706°* | 0.463“ | 0.251°
WAX | (0.026) | (0.031) | (0.114) | (0.131) | (0.089) | (0.105) | (0.108)
ALMI | 2.607% | 1.544°* | 0.607°" | 0.251°7° | 0.067% | 0.067*° | 0.067™
NAX | (0.055) | (0.125) | (0.142) | (0.038) | (0.008) | (0.008) | (0.008)
ALUT | 2.879%% | 2.722"%" | 0.657"* ° | 0.2177° | 0.091% | 0.089° | 0.093"
(0.044) | (0.063) | (0.108) ! (0.007) | (0.009) | (0.011)
(0.117)
C00 | 2.917°* | 2.800™* | 1.617% ° | 0.809 % | 0.299% | 0.057°* | 0.057"
(0.022) | (0.029) | (0.053) | (0.031) | (0.030) | (0.009) | (0.009)
co5 | 2908 | 2677 | 0.619°* 7| 0.133° ¥ | 0.059° | 0.06™ | 0.059™
(0.042) | (0.050) | (0.151) | (0.011) | (0.007) | (0.007) | (0.007)
C10 | 2.820™ | 1.590°* | 0.148"" | 0.042"" | 0.043" | 0.042°" | 0.042°"
(0.032) | (0.085) | (0.030) | (0.008) | (0.007) | (0.008) | (0.008)
c15 | 1.863" | 0.993°* | 0.244°*" | 0.044” | 0.045"" | 0.044™" | 0.044™
(0.061) | (0.046) | (0.028) | (0.007) | (0.005) | (0.007) :
(0.007)
C20 1.563% | 0.994™ | 0.218°*" | 0.036"" | 0.036” | 0.036°" | 0.036°"
(0.049) | (0.048) | (0.025) | (0.008) | (0.008) | (0.008) | (0.008)
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SeLARADLAT A (W)
g4ma 1 2 3 4 5 6 7
ALUWAX 96.2 915 81.7 3.7 235 15.4 8.26
ALMINAX 86.9 515 20.2 8.4 2.2 2.2 2.2
ALUT 96.0 90.7 21.9 7.2 3.0 3.0 3.1
C00 97.2 93.3 53.9 27.0 10.0 1.9 1.9
C05 96.9 89.2 20.6 4.43 2.0 2.0 2.0
C10 94.0 53.0 4.9 1.4 1.4 1.4 1.4
C15 62.1 33.1 8.1 1.5 1.5 1.5 1.5
C20 52.1 33.1 7.3 1.2 1.2 1.2 1.2
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Descriptives Statistics

Std.
wax N Mean Deviation Std. Error Minimum Maximum
1 ALUWAX 10 2.8850 .02550 .00806 2.85 2.93
2 ALMINAX 10 2.6070 .05458 01726 2.50 2.68
3 ALUT 10 2.8790 .04383 .01386 2.80 2.94
4 C00 10 2.9170 02214 .00700 2.89 2.95
5 C05 10 2.9080 .04158 01315 2.85 2.99
6 C10 10 2.8200 .03197 .01011 2.78 2.87
7C15 10 1.8630 .06075 01921 1.75 1.94
8 C20 10 1.5630 .04855 01535 1.50 1.63
Total 80 2.5553 .50551 .05652 1.50 2.99I
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Test of Homogeneity of Variances

Levene Statistic| df1 dr2 Sig.

2.218 7 72 .042

FIN9199 38 UARINITIAINZIANILLTLTuLLUNIRRETesdayalunmAgaL

' Nl a XX | A =
?zﬂgﬂq?LLV]?ﬂNqum@\‘lqum?NLm@ﬂusﬂm\inﬂﬂiﬂmwLQ@’] 1T UM

ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 20.054 7 2.865 1544.618 .000]
Within Groups 134 72 .002
Total 20.187 79

Robust Tests of Equality of Means

Statistic” df1 df2 Sig.

~

Brown-Forsythe | 1544.618 54.389 .000

a. Asymptotically F distributed.
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Multiple Comparisons

93

Tamhane
95% Confidence
Interval
Mean Difference Lower Upper

(1) WAX (J) WAX (I-J) Std. Error| Sig. Bound Bound

1 ALUWAX 2 ALMINAX 27800 .01905| .000 2034 .3526
3 ALUT .00600f .01603| 1.000 -.0550 .0670}
4 C00 -.03200( .01068| .198 -.0711 .0071
5 C05 -.02300[ .01542| .992 -.0813 .0353
6 C10 06500 .01293| .003 0174 1126
7 C15 1.02200| .02083| .000 9392 1.1048
8 C20 1.32200| .01734| .000 1.2551 1.3889]

2 ALMINAX 1 ALUWAX -27800| .01905| .000 -.3526 -.2034
3 ALUT 27200 .02214| .000 -.3534 -.1906
4 C00 -31000| .01862| .000 -.3843 -.2357
5 C05 -30100| .02170| .000 -.3811 -.2209]
6 C10 -21300| .02000| .000 -.2890 -.1370]
7 C15 74400 | .02582| .000 6496 .8384
8 C20 1.04400| .02310| .000 9595 1.1285

3 ALUT 1 ALUWAX -.00600f .01603| 1.000 -.0670 .0550}
2 ALMINAX 27200| .02214| .000 1906 .3534
4 C00 -.03800f .01553| .561 -.0982 0222
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5 C05 -.02900] .01910 .988 -.0988 .0408
6 C10 .06900] .01716( .087 -.0046 1226
7C15 1.01600| .02369| .000 .9281 1.1039]
8 C20 1.31600| .02068| .000 1.2404 1.3916

4 C00 1 ALUWAX .03200] .01068[ .198 -.0071 0711
2 ALMINAX :31000| .01862| .000 2357 .3843
3 ALUT .03800] .01553| .561 -.0222 .0982
5 C05 .00900] .01490( 1.000 -.0483 .0663
6 C10 09700 .01230| .000 0512 1428
7C15 1.05400| .02045| .000 9714 1.1366
8 C20 1.35400| .01687| .000 1.2877 1.4203

5 C05 1 ALUWAX .02300] .01542 .992 -.0353 .0813
2 ALMINAX 30100 | .02170| .000 2209 .3811
3 ALUT .02900] .01910[ .988 -.0408 .0988
4 C00 -.00900] .01490( 1.000 -.0663 .0483
6 C10 08800 .01659| .002 .0268 1492
7C15 1.04500 | .02328| .000 .9581 1.1319]
8 C20 1.34500| .02021| .000 1.2709 1.4191

6 C10 1 ALUWAX -06500| .01293| .003 -.1126 -.0174
2 ALMINAX 21300| .02000| .000 1370 .2890]
3 ALUT -.05900] .01716[ .087 -.1226 .0046
4 C00 -09700| .01230| .000 -.1428 -.0512
5 C05 -08800| .01659| .002 -.1492 -.0268
7C15 95700 | .02171| .000 8733 1.0407
8 C20 1.25700| .01838| .000 1.1881

1.3259'
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7C15 1 ALUWAX -1.02200| .02083| .000 -1.1048 -.9392
2 ALMINAX -74400| .02582| .000 -.8384 -.6496
3 ALUT -1.01600| .02369| .000 -1.1039 -.9281
4 C00 -1.05400| .02045| .000 -1.1366 -9714
5 C05 -1.04500| .02328| .000 -1.1319 -.9581
6 C10 -95700| .02171| .000 -1.0407 -.8733
8 C20 30000 | .02459| .000 2095 .3905
8 C20 1 ALUWAX -1.32200| .01734| .000 -1.3889 -1.2551
2 ALMINAX -1.04400| .02310[ .000 -1.1285 -.9595
3 ALUT -1.31600| .02068| .000 -1.3916 -1.2404
4 C00 -1.35400| .01687| .000 -1.4203 -1.2877
5 C05 -1.34500| .02021| .000 -1.4191 -1.2709]
6 C10 -1.25700| .01838| .000 -1.3259 -1.1881
7C15 -30000| .02459| .000 -.3905 -.2095
*. The mean difference is significant at the 0.05 level.
P19797 40 WAAIANATAIINNIIUUI DYDY A TUNIINARALTLZNITUNTNENLUDS
fiflmsdmeshuidiiennguilaan 2 i
Descriptives
wax N Mean |Std. Deviation| Std. Error | Minimum | Maximum
1 ALUWAX 10| 2.7450 .03136 .00992 2.70 2.80}
2 ALMINAX 10  1.5440 12518 .03959 1.34 1.70]
3 ALUT 10 2.7220 .06250 01977 2.60 2.80}
4 C00 10  2.8000 .02906 .00919 2.74 2.84




5 C05 101 2.6770 .04990 .01578 2.62 2.78
6 C10 101  1.5900 .08524 .02696 1.47 1.70}
7 C15 10 .9930 04644 .01469 .92 1.06
8 C20 10 .9940 04766 .01507 .90 1.04
Total 80[ 2.0081 76376 .08539 .90 2.84
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Test of Homogeneity of Variances

PENETRATE

Levene

Statistic

df1

df2

Sig.

7.675

72

.000
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' Nl a XX — =
?zﬂgﬂq?LLV]?ﬂNquﬂ@\‘lqum?NLm@ﬂusﬂm\?wﬂﬂ@}lwLQ@'] 2 U

ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 45.762 7 6.537] 1469.508 .000]
Within Groups .320 72 .004
Total 46.083 79




Robust Tests of Equality of Means

Statistic”

df1

df2

Sig.

Brown-Forsythe

1469.508

34.405

.OOOI

a. Asymptotically F distributed.
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Multiple Comparisons

Tamhane

Mean 95% Confidence Interval

Difference Lower Upper

(1) WAX (J) WAX (I-J) Std. Error|  Sig. Bound Bound
1 ALUWAX 2 ALMINAX 1.20100| .04081 .000 1.0303 1.3717
3 ALUT .02300f .02211 1.000 -.0628 .1088
4 C00 -05500| .01352 .020 -.1044 -.0056
5 C05 .06800| .01864 .064 -.0022 1382
6 C10 1.15500| .02872 .000 1.0391 1.2709
7 C15 1.75200| .01772 .000 1.6858 1.8182
8 C20 1.75100| .01804 .000 1.6834 1.8186
2 ALMINAX 1 ALUWAX -1.20100 | .04081 .000 -1.3717 -1.0303
3 ALUT 117800 | .04425 .000 -1.3498 -1.0062
4 C00 -1.25600| .04064 .000 -1.4268 -1.0852
5C05 -1.13300| .04262 .000 -1.3034 -.9626
6 C10 -.04600] .04789| 1.000 -.2248 1328
7 C15 55100 .04222 .000 .3808 7212
8 C20 55000 .04236 .000 3797 .7203
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3 ALUT 1 ALUWAX -.02300] .02211( 1.000 -.1088 .0628
2 ALMINAX 1.17800| .04425 .000 1.0062 1.3498
4 C00 -.07800] .02180 .093 -.1634 .0074
5 C05 .04500] .02529 .935 -.0481 1381
6 C10 1.13200| .03343 .000 1.0081 1.2559]
7C15 1.72900| .02462 .000 1.6378 1.8202
8 C20 1.72800| .02486 .000 1.6362 1.8198
4 C0O0 1 ALUWAX 05500 .01352 .020 .0056 1044
2 ALMINAX 1.25600 | .04064 .000 1.0852 1.4268
3 ALUT .07800] .02180 .093 -.0074 1634
5 C05 12300 .01826 .000 .0535 1925
6 C10 1.21000| .02848 .000 1.0941 1.3259]
7C15 1.80700| .01732 .000 1.7417 1.8723
8 C20 1.80600| .01765 .000 1.7392 1.8728
5 C05 1 ALUWAX -.06800] .01864 .064 -.1382 .0022
2 ALMINAX 1.13300| .04262 .000 .9626 1.3034
3 ALUT -.04500] .02529 .935 -.1381 .0481
4 C00 -12300| .01826 .000 -.1925 -.05635
6 C10 1.08700| .03124 .000 .9682 1.2058
7C15 1.68400| .02156 .000 1.6052 1.7628
8 C20 1.68300| .02182 .000 1.6033 1.7627
6 C10 1 ALUWAX -1.15500| .02872 .000 -1.2709 -1.0391
2 ALMINAX .04600] .04789 1.000 -.1328 2248
3 ALUT -1.13200| .03343 .000 -1.2559 -1.0081
4 C00 -1.21000| .02848 .000 -1.3259 -1.0941
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5 C05 -1.08700| .03124 .000 -1.2058 -.9682
7C15 59700 | .03070 .000 4792 7148
8 C20 59600 | .03088 .000 4779 7141
7C15 1 ALUWAX -1.75200| .01772 .000 -1.8182 -1.6858
2 ALMINAX -55100| .04222 .000 -7212 -.3808
3 ALUT -1.72900 | .02462 .000 -1.8202 -1.6378
4 C00 -1.80700| .01732 .000 -1.8723 -1.7417
5 C05 -1.68400 | .02156 .000 -1.7628 -1.6052
6 C10 -59700| .03070 .000 -7148 - 4792
8 C20 -.00100f .02104 1.000 -.0778 .0758
8 C20 1 ALUWAX -1.75100 | .01804 .000 -1.8186 -1.6834
2 ALMINAX -55000| .04236 .000 -.7203 -.3797
3 ALUT 1.72800| .02486 .000 -1.8198 -1.6362
4 C00 -1.80600| .01765 .000 -1.8728 -1.7392
5 C05 -1.68300| .02182 .000 -1.7627 -1.6033
6 C10 -59600 | .03088 .000 - 7141 -4779]
7C15 .00100] .02104| 1.000 -.0758 0778
*. The mean difference is significant at the 0.05 level.
P97 44 WARPNANAD AVTINTT UYL R A lUNINAFBLIZEENITUNINH UL
fillmsiimeSudimnnaniaan 3 wil
Descriptives
wax N Mean |Std. Deviation| Std. Error | Minimum | Maximum
1 ALUWAX 10| 2.4500 11431 .03615 2.24 2.58




2 ALMINAX

3 ALUT

4 C0O0

5 C05

6 C10

7 C15

8 C20

Total

10

10

10

10

10

10

10

80

.6070

.6570

1.6170

.6190

1480

.2440

.2180

.8200

14150

0771

.05293

15051

.03048

.02836

02530

.76435

.04475

.03406

.01674

.04760

.00964

.00897

.00800

.08546

.39

A7

1.53

45

1

.20

18

N

100

.80I
.78
1.70}
.87
.20]
.28
.26

2.58
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Test of Homogeneity of Variances

Levene

Statistic

df1

df2

Sig.

12.460

72

.000

R399 46 UAAIN1TIAZANLsLsuLLLRNTesdeyalunmagey

| e a XX . A ~
??.:Elzﬂﬂ?LLVlﬁ‘ﬂmuﬂmqumNLﬁl@ﬂuﬂmmﬂﬂqmwmm 3 UM

ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 45.502 7 6.500 717.077 .000
Within Groups .653 72 .009
Total 46.155 79




Robust Tests of Equality of Means

Statistic”

df1

df2

Sig.

Brown-Forsythe

717.077

~

38.505

.000

a. Asymptotically F distributed.
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Multiple Comparisons

Tamhane
Mean 95% Confidence Interval
Difference Lower Upper
(1) WAX (J) WAX (1-J) Std. Error| Sig. Bound Bound
1 ALUWAX 2 ALMINAX 1.84300| .05752| .000 1.6315 2.0545
3 ALUT 1.79300| .04967| .000 1.6116 1.9744
4 C00 83300 .03983| .000 6768 9892
5 C05 1.83100| .05977| .000 1.6102 2.0518
6 C10 2.30200| .03741| .000 2.1463 2.4577
7C15 2.20600| .03724| .000 2.0501 2.3619]
8 C20 2.23200| .03702| .000 2.0759 2.3881
2 ALMINAX 1 ALUWAX -1.84300| .05752| .000 -2.0545 -1.6315
3 ALUT -.05000{ .05624( 1.000 -.2577 577
4 C00 -1.01000| .04777| .000 -1.2024 -.8176
5 C05 -.01200[ .06533| 1.000 -.2506 2266
6 C10 45900 | .04577| .000 2657 6523
7 C15 36300 | .04564| .000 1695 5565
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8 C20 38900 | .04546| .000 1953 5827
3 ALUT 1 ALUWAX -1.79300| .04967| .000 -1.9744 -1.6116
2 ALMINAX .05000] .05624( 1.000 - 1577 2577
4 C00 -96000| .03795| .000 -1.1077 -.8123
5 C05 .03800] .05853( 1.000 - 1794 2554
6 C10 50900 .03540| .000 .3624 .6556
7C15 41300| .03522| .000 .2662 .5598
8 C20 43900 .03499| .000 2920 .5860]
4 C0O0 1 ALUWAX -.83300| .03983| .000 -.9892 -.6768
2 ALMINAX 1.01000| .04777| .000 8176 1.2024
3 ALUT 196000 .03795| .000 8123 1.1077
5 C05 199800  .05045| .000 .7933 1.2027
6 C10 1.46900| .01931| .000 1.3954 1.5426
7C15 1.37300| .01899| .000 1.3000 1.4460]
8 C20 1.39900| .01855| .000 1.3266 1.4714
5 C05 1 ALUWAX -1.83100| .05977| .000 -2.0518 -1.6102
2 ALMINAX .01200] .06533| 1.000 -.2266 .2506
3 ALUT -.03800| .05853| 1.000 -.2554 794
4 C00 -.99800 | .05045| .000 -1.2027 -.7933
6 C10 47100 | .04856| .000 .2652 6768
7C15 37500 .04843| .001 1691 .5809]
8 C20 40100 .04826| .000 1948 6072
6 C10 1 ALUWAX -2.30200| .03741| .000 -2.4577 -2.1463
2 ALMINAX -45900| .04577| .000 -.6523 -.2657
3 ALUT -50900| .03540| .000 -.6556 -.3624
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4 C00 -1.46900| .01931| .000 -1.56426 -1.3954
5 C05 -47100| .04856| .000 -.6768 -.2652
7C15 -09600| .01317| .000 -.1441 -.0479]
8 C20 -07000| .01253| .001 -.1160 -.0240]
7C15 1T ALUWAX -2.20600| .03724| .000 -2.3619 -2.0501
2 ALMINAX -36300| .04564| .000 -.5565 -.1695
3 ALUT -41300| .03522| .000 -.5598 -.2662
4 C00 -1.37300| .01899| .000 -1.4460 -1.3000]
5 C05 -37500| .04843| .001 -.5809 -.1691
6 C10 .09600| .01317| .000 .0479 1441
8 C20 .02600| .01202 .720 -.0180 .0700]}
8 C20 1 ALUWAX -2.23200| .03702| .000 -2.3881 -2.0759]
2 ALMINAX -38900| .04546| .000 -.5827 -.1953
3 ALUT -43900| .03499| .000 -.56860 -.2920]
4 C00 -1.39900| .01855| .000 -1.4714 -1.3266
5 C05 -40100 | .04826| .000 -.6072 -.1948
6 C10 07000 | .01253| .001 .0240 1160}
7C15 -.02600] .01202| .720 -.0700 .O‘I8OI

*. The mean difference is significant at the 0.05 level.
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Descriptives

N Mean |Std. Deviation| Std. Error | Minimum | Maximum
1 ALUWAX 10 1.6110 13169 .04165 1.43 1.78
2 ALMINAX 10 2510 03843 01215 A9 .30}
3 ALUT 10 2170 11653 .03685 .09 40)
4 C00 10 .8090 .03107 .00983 .76 .85
5 C05 10 1330 01059 .00335 A2 15
6 C10 10 .0420 .00789 .00249 .03 .05
7C15 10 .0440 .00699 .00221 .03 .05
8 C20 10 .0360 .00843 .00267 .03 .05
Total 80 3929 52508 .05871 .03 1.78

FIN3INT 49 UAPNNIINARALAYINWINTWTIIANN s IuTesdayausazngulunimasaL

| A a XX = ~
?:ﬁﬂ:ﬁﬂ’]?um?ﬂ“quﬂ@ﬁwutm?ﬂ Lm@ﬂumm\inﬂﬂﬁﬂmwmﬂq 4 1N

Test of Homogeneity of Variances

Levene

Statistic

df1

df2

Sig.

36.213

72

.000
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ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 21.478 7 3.068 729.256 .000]
Within Groups .303 72 .004
Total 21.781 79
Robust Tests of Equality of Means
Statistic” df1 df2 Sig.
Brown-Forsythe | 729.256 7] 20.881 .000

a. Asymptotically F distributed.

F1979% 51 wansnissauineudsdenaesdayalunimaaeussaznisumaniiuaes

aa a dgld? 1 dl =
WillnslmasuaNamnngunaan 4 i

Multiple Comparisons

Tamhane
Mean 95% Confidence Interval
Difference Lower Upper
(1) WAX (J) WAX (I-J) Std. Error| Sig. Bound Bound
1 ALUWAX 2 ALMINAX 1.36000 | .04338| .000 1.1808 1.5392
3 ALUT 1.39400| .05561| .000 1.1905 1.56975
4 C00 80200 .04279| .000 6223 9817
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5 C05 1.47800| .04178| .000 1.2968 1.6592
6 C10 1.56900 | .04172| .000 1.3877 1.7503
7C15 1.56700| .04170| .000 1.3857 1.7483
8 C20 157500 .04173| .000 1.3937 1.7563
2 ALMINAX 1 ALUWAX -1.36000| .04338| .000 -1.6392 -1.1808
3 ALUT .03400] .03880( 1.000 -.1245 1925
4 C00 -55800 | .01563| .000 -.6155 -.5005
5 C05 11800 | .01261| .000 .0657 1703
6 C10 20900 | .01241| .000 1565 2615
7C15 20700 | .01235| .000 1544 .2596
8 C20 21500 .01244| .000 1625 2675
3 ALUT 1 ALUWAX -1,39400| .05561| .000 -1.5975 -1.1905
2 ALMINAX -.03400] .03880| 1.000 -.1925 1245
4 C00 -59200| .03814| .000 -.7508 -.4332
5 C05 .08400| .03700f .754 -.0763 2443
6 C10 17500 .03693| .029 .0146 .3354
7C15 A17300| .03692| .031 .0126 3334
8 C20 18100 .03695| .023 .0206 3414
4 C00 1 ALUWAX -80200| .04279| .000 -.9817 -.6223
2 ALMINAX 55800 | .01563| .000 .5005 6155
3 ALUT 59200 .03814| .000 4332 .7508
5 C05 67600 | .01038| .000 6337 7183
6 C10 76700 .01014| .000 1246 8094
7C15 76500 .01007| .000 1226 8074
8 C20 77300 .01018| .000 7307 8163
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5 C05 1 ALUWAX -1.47800| .04178| .000 -1.6592 -1.2968
2 ALMINAX -11800| .01261| .000 -.1703 -.0657
3 ALUT -.08400] .03700| .754 -.2443 0763
4 C00 -67600| .01038| .000 -.7183 -.6337
6 C10 09100 | .00418| .000 .0755 1065
7C15 08900 .00401| .000 .0740 1040}
8 C20 09700 .00428| .000 .0812 1128
6 C10 1 ALUWAX -1.56900 | .04172| .000 -1.7503 -1.3877
2 ALMINAX -20900| .01241| .000 -.2615 -.1565
3 ALUT 17500 .03693| .029 -.3354 -.0146
4 C00 -76700| .01014| .000 -.8094 -. 71246
5 C05 -09100| .00418| .000 -.1065 -.0755
7C15 -.00200]  .00333| 1.000 -.0142 0102
8 C20 .00600] .00365( .970 -.0073 .0193
7 C15 1 ALUWAX -1.56700| .04170] .000 -1.7483 -1.3857
2 ALMINAX -20700| .01235| .000 -.2596 -.1544
3 ALUT -17300| .03692| .031 -.3334 -.0126
4 C00 -76500| .01007| .000 -.8074 -.1226
5 C05 -08900 | .00401| .000 -.1040 -.0740]
6 C10 .00200] .00333[ 1.000 -.0102 0142
8 C20 .00800] .00346( .614 -.0047 .0207]
8 C20 1 ALUWAX -1.57500| .04173| .000 -1.7563 -1.3937
2 ALMINAX -21500| .01244| .000 -.2675 -.1625
3 ALUT -18100| .03695| .023 -.3414 -.0206
4 C00 -77300| .01018| .000 -.8153 -.7307
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5 C05 -09700| .00428| .000 -.1128 -.0812

6 C10 -.00600[ .00365 .970 -.0193 .0073

7C15 -.00800[ .00346| .614 -.0207 .0047
*. The mean difference is significant at the 0.05 level.
P1997 52 AP ANANATINITUWNT09T R A TUNNINAABLILE LN TUNTNH T1UTBY
fillmsiimeSudimnnaniaan 5 wil

Descriptives
N Mean | Std. Deviation| Std. Error | Minimum | Maximum

1 ALUWAX 10 .7060 .08872 .02806 .60 .84
2 ALMINAX 10 .0670 .00823 .00260 .06 .08
3 ALUT 10 .0910 .00738 .00233 .08 10)
4 C00 10 2990 .03035 .00960 25 .36
5 C05 10 .0590 .00738 .00233 .05 .07
6 C10 10 .0430 .00675 .00213 .03 .05
7C15 10 .0450 .00527 .00167 .04 .05
8 C20 10 .0360 .00843 .00267 .03 .05
Total 80 1682 22247 02487 .03 .84
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Test of Homogeneity of Variances

Levene

Statistic df1 df2 Sig.

46.136 7 72 .000

FN979% 54 UaAINTIAziANulssuLLLaRnTesdeyalunimagey
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ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 3.828 e 547 480.042 .000]
Within Groups .082 72 .001
Total 3.910 79

Robust Tests of Equality of Means

Statistic” df1 df2 Sig.

Brown-Forsythe | 480.042 7 11.898 .000

a. Asymptotically F distributed.
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Willnslines ANy nngunaan 5 um

Multiple Comparisons

Tamhane
95% Confidence
Mean Interval
Difference Lower Upper

(1) WAX (J) WAX (I-J) Std. Error|  Sig. Bound Bound

1 ALUWAX 2 ALMINAX 63900 .02818 .000 5170 7610}
3 ALUT 61500 .02815 .000 4929 7371
4 C00 40700 | 02965 .000 2864 5276
5 C05 64700 = .02815 .000 5249 7691
6 C10 66300 .02814 .000 5409 7851
7 C15 66100 .02810 .000 5389 7831
8 C20 670001 .02818 .000 5480 .7920]

2 ALMINAX 1 ALUWAX -63900| .02818 .000 -.7610 -5170]
3 ALUT -.02400| .00350 .000 -.0368 -.0112
4 C00 -23200| .00994 .000 -.2733 -.1907
5 C05 .00800f .00350 627 -.0048 .0208
6 C10 02400 .00337 .000 0116 .0364
7 C15 02200 .00309 .000 0104 .0336
8 C20 03100 | .00373 .000 0174 .0446

3 ALUT 1 ALUWAX -61500| .02815 .000 - 7371 -.4929]
2 ALMINAX 02400 .00350 .000 0112 .0368
4 C00 -20800| .00988 .000 -.2494 -.1666
5 C05 .03200| .00330 .000 .0200 .O44OI
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6 C10 04800 | .00316 .000 .0364 .0596
7C15 04600 | .00287 .000 .0353 .0567]
8 C20 05500 | .00354 .000 .0420 .0680}
4 C00 1 ALUWAX -40700 | .02965 .000 -.5276 -.2864
2 ALMINAX 23200 | .00994 .000 1907 2733
3 ALUT 20800 .00988 .000 .1666 2494
5 C05 24000| .00988 .000 .1986 2814
6 C10 25600 .00983 .000 2146 2974
7C15 25400 .00974 .000 2124 .2956
8 C20 26300 .00996 .000 2217 .3043
5 C05 1 ALUWAX -64700| .02815 .000 -.7691 -.5249
2 ALMINAX -.00800]  .00350 627 -.0208 .0048
3 ALUT -.03200| .00330 .000 -.0440 -.0200}
4 C00 -24000| .00988 .000 -.2814 -.1986
6 C10 .01600| .00316 .002 .0044 0276
7C15 01400 | .00287 .004 .0033 .0247
8 C20 02300 | .00354 .000 .0100 .0360}
6 C10 1 ALUWAX -66300 | .02814 .000 -.7851 -.5409]
2 ALMINAX -.02400| .00337 .000 -.0364 -.0116
3 ALUT -.04800| .00316 .000 -.0596 -.0364
4 C00 -25600| .00983 .000 -.2974 -.2146
5 C05 -01600| .00316 .002 -.0276 -.0044
7C15 -.00200| .00271 1.000 -.0120 .0080}
8 C20 .00700] .00342 .801 -.0056 .0196
7 C15 1 ALUWAX -66100| .02810 .000 -.7831

—.5389'
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2 ALMINAX -.02200| .00309 .000 -.0336 -.0104
3 ALUT -.04600 | .00287 .000 -.0567 -.0353
4 C00 -25400 | .00974 .000 -.2956 -.2124
5 C05 -01400| .00287 .004 -.0247 -.0033
6 C10 00200 .00271 1.000 -.0080 0120}
8 C20 .00900 .00314 283 -.0029 .0209
8 C20 1 ALUWAX -67000| .02818 .000 -.7920 -.5480]
2 ALMINAX -03100| .00373 .000 -.0446 -.0174
3 ALUT -05500| .00354 .000 -.0680 -.0420]
4 C00 -26300| .00996 .000 -.3043 -2217
5 C05 -.02300| .00354 .000 -.0360 -.0100]
6 C10 -.00700{ .00342 .801 -.0196 .0056
7 C15 -.00900{ .00314 283 -.0209 .0029I
*. The mean difference is significant at the 0.05 level.
P9797 56 WAPIANATAILTINNTINUN DYDY A TUNINARALITLLZNITUNTNENUUDS
fiflmsdmesudiiennguilnan 6
Descriptives
N Mean |Std. Deviation| Std. Error | Minimum | Maximum
1 ALUWAX 10 4630 10531 .03330 31 .60}
2 ALMINAX 10 .0670 .00823 .00260 .06 .08
3 ALUT 10 .0890 .00876 .00277 .08 0]
4 C00 10 .0570 .00949 .00300 .04 .07
5 C05 10 .0610 .00738 .00233 .05 .07
6 C10 10 .0420 .00789 .00249 .03 .05




7 C15

8 C20

Total

10 .0440
10 .0360
80 1074

.00699

.00843

14093

.00221

.00267

.01576

.03

.03

.03
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.05

.05

.60

FIN99T 57 waRIN1INAgaLANININLeIANILssuresdayauiazngn lunmaaey

1 aa a dgjd? 1 dl =
72AZNNIUNTNHI ISR TR IR T 1 NIINNANYVILIAN 6 U

Test of Homogeneity of Variances

Levene

Statistic

df1 df2

Sig.

35.419

.000

F19797 58 wanen1sAsziANuLslsuuuLnILRetTesteyalunimagey

1 N a ngé( 1 dl =
92AZNNIUNTNHI IS AR TR T IR T 1T NNTINNANYILIAN 6 U

ANOVA

Sum of

Squares df Mean Square F Sig.
Between Groups 1.465 7 .209 144.830 .000]
Within Groups 104 72 .001
Total 1.569 79

Robust Tests of Equality of Means
Statistic” df1 df2 Sig.

Brown-Forsythe | 144.830 7 9.778 .000

a. Asymptotically F distributed.
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Multiple Comparisons

Tamhane
95% Confidence
Mean Interval
Difference Lower Upper

(1) WAX (J) WAX (I-J) Std. Error|  Sig. Bound Bound

1 ALUWAX 2 ALMINAX 39600 | .03340 .000 2511 5409
3 ALUT 37400 .03342 .000 2291 .5189]
4 C00 40600 | 03344 .000 2612 5508
5 C05 140200 = .03338 .000 2571 5469
6 C10 42100 .03339 .000 2761 5659
7 C15 41900 03337 .000 2740 .5640]
8 C20 42700 03341 .000 2821 5719

2 ALMINAX 1 ALUWAX -39600| .03340 .000 -.5409 -.2511
3 ALUT -02200| .00380 .000 -.0359 -.0081
4 C00 .01000 .00397 459 -.0045 .0245
5 C05 .00600[ .00350 953 -.0068 .0188
6 C10 .02500| .00361 .000 0118 .0382
7 C15 02300 .00342 .000 .0105 .0355
8 C20 03100 | .00373 .000 0174 .0446

3 ALUT 1 ALUWAX -37400| .03342 .000 -.5189 -.2291
2 ALMINAX .02200| .00380 .000 .0081 .0359
4 C00 03200 .00408 .000 0171 .0469]
5 C05 02800 | .00362 .000 0147 0413
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6 C10 04700 | 00373 .000 .0334 .0606
7C15 04500 | .00354 .000 .0320 .05680}
8 C20 05300 | .00384 .000 .0390 .0670]
4 C00 1 ALUWAX -40600 | .03344 .000 -.5508 -.2612
2 ALMINAX -.01000] .00397 459 -.0245 .0045
3 ALUT -03200| .00408 .000 -.0469 -.0171
5 C05 -.00400] .00380 1.000 -.0180 .0100]
6 C10 .01500| .00390 034 .0007 .0293
7C15 .01300]  .00373 078 -.0008 .0268
8 C20 02100 .00401 .002 .0063 .0357]
5 C05 1 ALUWAX -40200| .03338 .000 -.5469 -.2571
2 ALMINAX -.00600]  .00350 .953 -.0188 .0068
3 ALUT -.02800| .00362 .000 -.0413 -.0147
4 C00 .00400] .00380 1.000 -.0100 .0180}
6 C10 .01900| .00342 .001 .0065 .0315
7C15 01700 | .00321 .001 .00563 .0287]
8 C20 02500 | .00354 .000 .0120 .0380]}
6 C10 1 ALUWAX -42100| .03339 .000 -.5659 -.2761
2 ALMINAX -.02500| .00361 .000 -.0382 -.0118
3 ALUT -.04700| .00373 .000 -.0606 -.0334
4 C00 -01500| .00390 034 -.0293 -.0007
5 C05 -01900| .00342 .001 -.0315 -.0065
7C15 -.00200] .00333 1.000 -.0142 .0102
8 C20 .00600| .00365 970 -.0073 .0193
7 C15 1 ALUWAX -41900| .03337 .000 -.5640

—.274OI
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2 ALMINAX -02300| .00342 .000 -.0355 -.0105
3 ALUT -.04500 | .00354 .000 -.0580 -.0320}
4 C00 -.01300] .00373 .078 -.0268 .0008
5 C05 -01700| .00321 .001 -.0287 -.0053
6 C10 .00200] .00333 1.000 -.0102 0142
8 C20 .00800| .00346 614 -.0047 .0207
8 C20 1 ALUWAX -42700| .03341 .000 -5719 -.2821
2 ALMINAX -03100| .00373 .000 -.0446 -.0174
3 ALUT -05300| .00384 .000 -.0670 -.0390}
4 C00 -02100| .00401 .002 -.0357 -.0063
5 C05 -02500| .00354 .000 -.0380 -.0120}
6 C10 -.00600|  .00365 970 -.0193 .0073
7C15 -.00800| .00346 614 -.0207 .0047
*. The mean difference is significant at the 0.05 level.
P19797 60 WAPIANATAILTINNTINUN DYDY A TUNINARALITLLZNITUNTNENUUDS
fiflmsdmeshudiiennguilnan 7 wif
Descriptives
N Mean |Std. Deviation| Std. Error | Minimum | Maximum
1 ALUWAX 10 2510 .10826 .03424 15 40]
2 ALMINAX 10 .0670 .00823 .00260 .06 .08
3 ALUT 10 .0930 .01059 .00335 .08 A1
4 C00 10 .0570 .00949 .00300 .04 .07
5C05 10 .0590 .00738 .00233 .05 .07
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6 C10 10 .0420 .00789 .00249 .03 .05
7 C15 10 .0440 .00699 .00221 .03 .05
8 C20 10 .0360 .00843 .00267 .03 .05
Total 80 .0811 07649 .00855 .03 .4OI

F19797 61 waRINIINAGaLANINTLLIANILIs el ayauiazngn i maae L
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92AZNTUNINNIULRIND IR THIAD T 11T RINNNQNNLINN 7 U

Test of Homogeneity of Variances

Levene

Statistic

df1 df2

Sig.

87.745

.000

FN379% 62 UaRIN1TIAIziANulstsuLLLRnTesdeyalunimaaey
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ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups .352 7 .050 32.913 .000]
Within Groups 110 72 .002
Total 462 79
Robust Tests of Equality of Means
Statistic” df1 df2 Sig.
Brown-Forsythe 32.913 7 9.792 .000
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Multiple Comparisons

Tamhane
Mean 95% Confidence Interval
Difference Lower Upper

(1) WAX (J) WAX (1-J) Std. Error|  Sig. Bound Bound

1 ALUWAX 2 ALMINAX 18400 .03433 012 .0350 .3330]
3 ALUT 15800 .03440 .034 .0091 .3069]
4 C00 19400 | 03437 .008 .0451 3429
5 C05 19200 | .03432 .009 .0430 3410}
6 C10 20900 .03433 .005 .0600 .3580]
7 C15 20700 .03431 .005 .0580 .3560]
8 C20 21500 .03434 .004 .0660 .3640]

2 ALMINAX 1 ALUWAX -18400| .03433 .012 -.3330 -.0350]
3 ALUT -02600| .00424 .000 -.0416 -.0104
4 C00 .01000] .00397 459 -.0045 .0245
5 C05 .00800] .00350 627 -.0048 .0208
6 C10 02500 | .00361 .000 .0118 .0382
7 C15 02300 .00342 .000 .0105 .0355
8 C20 .03100| .00373 .000 0174 .0446

3 ALUT 1 ALUWAX -15800| .03440 .034 -.3069 -.0091
2 ALMINAX 02600 .00424 .000 0104 0416
4 C00 .03600| .00450 .000 .0196 .0524
5 C05 .03400| .00408 .000 .0188 .0492




119

6 C10 05100 | .00418 .000 .0355 .0665
7C15 04900 | 00401 .000 .0340 .0640}
8 C20 05700 | .00428 .000 .0412 0728
4 C00 1 ALUWAX 19400 .03437 .008 -.3429 -.0451
2 ALMINAX -.01000] .00397 459 -.0245 .0045
3 ALUT -03600| .00450 .000 -.0524 -.0196
5 C05 -.00200] .00380 1.000 -.0160 .0120}
6 C10 .01500| .00390 .034 .0007 .0293
7C15 .01300]  .00373 .078 -.0008 .0268
8 C20 02100 .00401 .002 .0063 .0357]
5 C05 1 ALUWAX 19200 .03432 .009 -.3410 -.0430}
2 ALMINAX -.00800]  .00350 627 -.0208 .0048
3 ALUT -.03400| .00408 .000 -.0492 -.0188
4 C00 .00200] .00380f 1.000 -.0120 .0160}
6 C10 01700 .00342 .003 .0045 .0295
7C15 01500 | .00321 .005 .0033 .0267]
8 C20 02300 | .00354 .000 .0100 .0360}
6 C10 1 ALUWAX -20900 | .03433 .005 -.3580 -.0600}
2 ALMINAX -.02500| .00361 .000 -.0382 -.0118
3 ALUT -05100| .00418 .000 -.0665 -.0355
4 C00 -01500| .00390 .034 -.0293 -.0007
5 C05 -01700| .00342 .003 -.0295 -.0045
7C15 -.00200] .00333| 1.000 -.0142 .0102
8 C20 .00600| .00365 970 -.0073 .0193
7 C15 1 ALUWAX -20700| .03431 .005 -.3560

—.O580I
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2 ALMINAX -02300| .00342 .000 -.0355 -.0105
3 ALUT -.04900 | 00401 .000 -.0640 -.0340}
4 C00 -.01300] .00373 .078 -.0268 .0008
5 C05 -01500| .00321 .005 -.0267 -.0033
6 C10 .00200] .00333[ 1.000 -.0102 0142
8 C20 .00800| .00346 614 -.0047 .0207]
8 C20 1 ALUWAX -21500| .03434 .004 -.3640 -.0660}
2 ALMINAX -03100| .00373 .000 -.0446 -.0174
3 ALUT -05700| .00428 .000 -.0728 -.0412
4 C00 -02100| .00401 .002 -.0357 -.0063
5 C05 -.02300| .00354 .000 -.0360 -.0100}
6 C10 -.00600]  .00365 970 -.0193 .0073
7C15 -.00800]  .00346 614 -.0207 .0047

*. The mean difference is significant at the 0.05 level.
P3N 64 UAPNANADATINITUUN TN Ry A TUN IR LT IZNNTUNINENUTDY
Anlmsfiwmesluateiuinnisauiunanine ALUWAX Maisng o) tnaldsunss SPSS

Statistics version 17.0 WazN1INAFBLANNLANANITIINNgNIneTUsunsH SigmaStat

version 3.5
Descriptive Statistics
Std.

TIME N Minimum | Maximum [ Mean Deviation

1 1MINUTE PENETRATE 10 2.85 293 2.8850 .02550]
2 2MINUTE PENETRATE 10 2.70 2.80| 2.7450 .03136
3 3MINUTE PENETRATE 10 2.24 2.58| 2.4500 11431
4 AMINUTE PENETRATE 10 1.43 1.78] 1.6110 .13169I
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5 5SMINUTE PENETRATE 10 .60 .84 .7060 .08872
6 6MINUTE PENETRATE 10 31 .60 4630 105631
7 TMINUTE PENETRATE 10 15 40 2510 .10826

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N  Missing
wax1time1 10 0

wax1time2 10
wax1time3 10
wax1time4 10

wax1time5 10

wax1time6 10

o o o o o o

wax1time7 10

Median

2.885
2.745
2.455
1.605
0.700
0.465
0.225

25%

2.860
2.730
2.400
1.510
0.630
0.360
0.150

75%

2.900
2.760
2.550
1.740
0.780
0.560
0.350

Chi-square= 60.000 with 6 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison

procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison

wax1time1 vs wax1time7
wax1time1 vs wax1time6
wax1time1 vs wax1time5
wax1time1 vs wax1time4
wax1time1 vs wax1time3

wax1time1 vs wax1time2

60.000
50.000
40.000
30.000
20.000
10.000

Diff of Ranks

q
8.783

7.319
5.855
4.392
2.928

P<0.05

Yes
Yes
Yes
Yes

No

1.464 Do Not Test
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wax1time2 vs wax1time7 50.000 7.319 Yes
wax1time2 vs wax1time6 40.000 5.855 Yes
wax1time2 vs wax1timeb 30.000 4.392 Yes
wax1time2 vs wax1time4 20.000 2.928 No
wax1time2 vs wax1time3 10.000 1.464 Do Not Test
wax1time3 vs wax1time7 40.000 5.855 Yes
wax1time3 vs wax1time6 30.000 4.392 Yes
wax1time3 vs wax1timebd 20.000 2.928 No
wax1time3 vs wax1time4 10.000 1.464 Do Not Test
wax1time4 vs wax1time7 30.000 4.392 Yes
wax1time4 vs wax1time6 20.000 2.928 No
wax1time4 vs wax1timebd 10.000 1.464 Do Not Test
wax1timeb vs wax1time7 20.000 2.928 No
wax1timeb vs wax1time6 10.000 1.464 Do Not Test
wax1time6 vs wax1time7 10.000 1.464 Do Not Test

FN9797 65 UAAIANAD AT s 0y a luNNINAARLTZIENTUNINNIULDY
nilnsiwefuatsiunnnsauiunansinegt ALMINAX Niaasiia o Tnaldsunsu SPSS

Statistics version 17.0 LazN1INABUANNKANFTENINNgHIne Tlsunsy SigmaStat

version 3.5
Descriptive Statistics

TIME N Minimum [Maximum| Mean [Std. Deviation

1 1MINUTE PENETRATE 10 2.50 2.68| 2.6070 .05458
Valid N (listwise) 10

2 2MINUTE PENETRATE 10 1.34 1.70[  1.5440 12518
Valid N (listwise) 10

3 3MINUTE PENETRATE 10 .39 .80 6070 .14150]
Valid N (listwise) 10
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4 AMINUTE PENETRATE 10 19 .30 2510 .03843
Valid N (listwise) 10

5 5MINUTE PENETRATE 10 .06 .08 .0670 .00823
Valid N (listwise) 10

6 6MINUTE PENETRATE 10 .06 .08 .0670 .00823
Valid N (listwise) 10

7 TMINUTE PENETRATE 10 .06 .08 .0670 .00823
Valid N (listwise) 10

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun
Friedman Repeated Measures Analysis of Variance on Ranks
Group N  Missing Median 25% 75%
wax2time1 10 0 2.600 2.590 2.650

wax2time2 10 1.575 1.420 1.650

wax2time3 10 0.665 0.480 0.700

wax2time4 10 0.260 0.220 0.270

wax2time5 10 0.0650 0.0600 0.0700

wax2time6 10 0.0650 0.0600 0.0700

o o o o o o

wax2time7 10 0.0650 0.0600 0.0700

Chi-square= 59.316 with 6 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison

procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):
Comparison Diff of Ranks q P<0.05
wax2time1 vs wax2time7 50.000 7.319 Yes
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wax2time1 vs wax2time6 50.000 7.319 Yes
wax2time1 vs wax2timeb 50.000 7.319 Yes
wax2time1 vs wax2time4 30.000 4.392 Yes
wax2time1 vs wax2time3 20.000 2.928 No
wax2time1 vs wax2time2 10.000 1.464 Do Not Test
wax2time2 vs wax2time? 40.000 5.855 Yes
wax2time2 vs wax2time6 40.000 5.855 Yes
wax2time?2 vs wax2timeb 40.000 5.855 Yes
wax2time2 vs wax2time4 20.000 2.928 No
wax2time?2 vs wax2time3 10.000 1.464 Do Not Test
wax2time3 vs wax2time7 30.000 4.392 Yes
wax2time3 vs wax2time6 30.000 4.392 Yes
wax2time3 vs wax2time5 30.000 4.392 Yes
wax2time3 vs wax2time4 10.000 1.464 Do Not Test
wax2time4 vs wax2time7’ 20.000 2.928 No

wax2time4 vs wax2time6 20.000 2.928 Do Not Test
wax2time4 vs wax2timebd 20.000 2.928 Do Not Test
wax2timeb vs wax2time7’ 0.000 0.000 Do Not Test
wax2timeb vs wax2time6 0.000 0.000 Do Not Test
wax2time6 vs wax2time7 0.000 0.000 Do Not Test
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TunmepgaLszaznITUNINHIUIaY

1784 1
Anlmsfimefluatsiuinnsauiunanioed ALUT Auaisng o) Tnaldsunsu SPSS

Statistics version 17.0 WazN1INAgaLANNLANANTEUINNgHIaelUsuNsa SigmaStat

version 3.5
Descriptive Statistics
Std.

TIME N Mean Deviation Minimum | Maximum

1 1MINUTE PENETRATE 10 2.8790 .04383 2.80 2.94
2 2MINUTE PENETRATE 10[  2.7220 .06250 2.60 2.80}
3 BMINUTE PENETRATE 10 6570 10771 AT .78
4 AMINUTE PENETRATE 10 2170 11653 .09 40]
5 5MINUTE PENETRATE 10 .0910 .00738 .08 10)
6 6MINUTE PENETRATE 10 .0890 .00876 .08 10)
7 TMINUTE PENETRATE 10 .0930 .01059 .08 A1

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N

Missing

wax3time1 10 0

wax3time2 10
wax3time3 10
wax3time4 10
wax3timeb 10
wax3time6 10

wax3time7 10

0
0
0
0
0
0

Median
2.880
2.745
0.685
0.235
0.0900
0.0900
0.0900

25%
2.850
2.680
0.580
0.1000
0.0900
0.0800
0.0900

75%
2.920
2.770
0.750
0.300
0.1000
0.1000
0.1000

Chi-square= 56.771 with 6 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)
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To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

wax3time1 vs wax3time6 51.000 7.466 Yes
wax3time1 vs wax3time5 48.000 7.026 Yes
wax3time1 vs wax3time7 44.500 6.514 Yes
wax3time1 vs wax3time4 36.500 5.343 Yes
wax3time1 vs wax3time3 20.000 2.928 No
wax3time1 vs wax3time2 10.000 1.464 Do Not Test
wax3time2 vs wax3time6 41.000 6.002 Yes
wax3time2 vs wax3timeb 38.000 5.563 Yes
wax3time2 vs wax3time7 34.500 5.050 Yes
wax3time2 vs wax3time4 26.500 3.879 No
wax3time2 vs wax3time3 10.000 1.464 Do Not Test
wax3time3 vs wax3time6 31.000 4.538 Yes
wax3time3 vs wax3timeb 28.000 4.099 No

wax3time3 vs wax3time7 24.500 3.586 Do Not Test

wax3time3 vs wax3time4 16.500 2.415 Do Not Test

wax3time4 vs wax3timeb 14.500 2.123 No
wax3time4 vs wax3timeb 11.500 1.683 Do Not Test
wax3time4 vs wax3time7 8.000 1.171 Do Not Test

wax3time7 vs wax3timeb 6.500 0.952 Do Not Test
wax3time7 vs wax3time5 3.500 0.512 Do Not Test

wax3time5 vs wax3time6 3.000 0.439 Do Not Test
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TunmepgaLszaznITUNINHIUIaY

Allmsfimefluatieiuinnisauiugns Co0 Avaansing < Ineltlsunsu SPSS Statistics

version 17.0 uazn1InAgaLANNLANAINsEndenguinellsunsy SigmaStat version 3.5

Descriptive Statistics

TIME N Mean |Std. Deviation| Minimum | Maximum

1 1MINUTE PENETRATE 10  2.9170 02214 2.89 2.95
2 2MINUTE PENETRATE 10| 2.8000 .02906 2.74 2.84
3 BMINUTE PENETRATE 10 1.6170 .05293 1.53 1.70]
4 AMINUTE PENETRATE 10 .8090 .03107 .76 .85
5 5MINUTE PENETRATE 10 2990 .03035 25 .36
6 6MINUTE PENETRATE 10 .0570 .00949 .04 .07
7 TMINUTE PENETRATE 10 .0570 .00949 .04 .07

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Data source: Data 1 in data setting oneway non-para by each wax.SNB

Group N

Missing

wax4time1 10 0

wax4time2 10
wax4time3 10
wax4time4 10
wax4time5 10
wax4time6 10

wax4time7 10

0
0
0
0
0
0

Median

2.915
2.805
1.625
0.805
0.295
0.0600
0.0600

25%
2.900
2.790
1.580
0.790
0.280
0.0500
0.0500

75%
2.940
2.820
1.650
0.830
0.320

0.0600

0.0600

Chi-square= 60.000 with 6 degrees of freedom. (P = <0.001)
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The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference (P = <0.001)
To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

wax4time1 vs wax4time7? 55.000 8.051 Yes
wax4dtime1 vs wax4time6 55.000 8.051 Yes
wax4time1 vs wax4time5 40.000 5.855 Yes
wax4time1 vs wax4time4 30.000 4.392 Yes
wax4time1 vs wax4time3 20.000 2.928 No
wax4time1 vs wax4time?2 10.000 1.464 Do Not Test
wax4dtime?2 vs wax4time7? 45.000 6.587 Yes
wax4dtime?2 vs wax4timeo 45.000 6.587 Yes
wax4time?2 vs wax4timebd 30.000 4.392 Yes
wax4time2 vs wax4dtime4 20.000 2.928 No
wax4dtime?2 vs wax4time3 10.000 1.464 Do Not Test
wax4time3 vs wax4time7? 35.000 5.123 Yes
wax4time3 vs wax4timeo 35.000 5.123 Yes
wax4time3 vs wax4timeb 20.000 2.928 No

wax4time3 vs wax4time4 10.000 1.464 Do Not Test
wax4time4 vs wax4time7? 25.000 3.660 No
wax4time4 vs wax4time6 25.000 3.660 Do Not Test
wax4dtime4 vs wax4timebd 10.000 1.464 Do Not Test
wax4timeb vs wax4time7? 15.000 2.196 Do Not Test
wax4time5 vs wax4time6 15.000 2.196 Do Not Test

wax4timeb vs wax4time7 0.000 0.000 Do Not Test
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TunmepgaLszaznITUNINHIUIaY

Anlmsfimefluatietuinnisauiiugns Co5 Mvaansing < Inaltlsunsu SPSS Statistics

version 17.0 uazn1InAgaLANNLANAINsEndenguinellsunsy SigmaStat version 3.5

Descriptive Statistics

TIME N Mean |Std. Deviation| Minimum | Maximum

1 1MINUTE PENETRATE 10[  2.9080 .04158 2.85 2.99|
2 2MINUTE PENETRATE 10 2.6770 .04990 2.62 2.78
3 BMINUTE PENETRATE 10 6190 15051 45 .87
4 AMINUTE PENETRATE 10 1330 .01059 A2 15
5 5MINUTE PENETRATE 10 .0590 .00738 .05 .07
6 6MINUTE PENETRATE 10 .0610 .00738 .05 .07
7 TMINUTE PENETRATE 10 .0590 .00738 .05 .07

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Data source: Data 1 in data setting oneway non-para by each wax.SNB

Group N

Missing

waxbtime1 10 0

waxbtime2 10
wax5btime3 10
waxbtime4 10
wax5btime5 10
waxbtime6 10

waxbtime7 10

0
0
0
0
0
0

Median
2910
2.665
0.545
0.130
0.0600
0.0600
0.0600

25%
2.870
2.630
0.500
0.130
0.0500
0.0600
0.0500

75%
2.920
2.700
0.750
0.140

0.0600

0.0700

0.0600

Chi-square= 59.452 with 6 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)
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To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

waxbtime1 vs waxbtime7 51.000 7.466 Yes
waxbtime1 vs wax5timeb 51.000 7.466 Yes
waxbtime1 vs wax5time6 48.000 7.026 Yes
waxbtime1 vs waxbtime4 30.000 4.392 Yes
waxbtime1 vs wax5time3 20.000 2.928 No
waxbtime1 vs waxbtime?2 10.000 1.464 Do Not Test
waxbtime2 vs wax5time7 41.000 6.002 Yes
waxbtime?2 vs wax5timeb 41.000 6.002 Yes
waxbtime2 vs wax5time6 38.000 5.563 Yes
waxbtime?2 vs waxbtime4 20.000 2.928 No
waxbtime?2 vs wax5time3 10.000 1.464 Do Not Test
waxbtime3 vs wax5time7 31.000 4.538 Yes
waxbtime3 vs wax5timeb 31.000 4.538 Yes
waxbtime3 vs wax5time6 28.000 4.099 No
waxbtime3 vs waxbtime4 10.000 1.464 Do Not Test
waxbtime4 vs waxbtime7? 21.000 3.074 No

waxbtime4 vs wax5time5 21.000 3.074 Do Not Test
waxbtime4 vs wax5time6 18.000 2.635 Do Not Test
waxbtime6 vs wax5time7 3.000 0.439 Do Not Test
waxbtime6 vs waxbtimeb 3.000 0.439 Do Not Test
waxbtimeb vs waxbtime7 0.000 0.000 Do Not Test
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Allmsfimefluateiuinnisauiiugns C10 Avaansing < Inalisunsu SPSS Statistics
version 17.0 uazn1InAgaLANNLANAINsEndenguinellsunsy SigmaStat version 3.5

Descriptive Statistics

TIME N Mean |Std. Deviation| Minimum | Maximum

1 1MINUTE PENETRATE 10[ 2.8200 03197 2.78 2.87
2 2MINUTE PENETRATE 10 1.5900 .08524 1.47 1.70]
3 BMINUTE PENETRATE 10 1480 .03048 A1 .20}
4 AMINUTE PENETRATE 10 .0420 .00789 .03 .05
5 5MINUTE PENETRATE 10 .0430 .00675 .03 .05
6 6MINUTE PENETRATE 10 .0420 .00789 .03 .05
7 TMINUTE PENETRATE 10 .0420 .00789 .03 .05

One Way Repeated Measures Analysis of Variance
Test execution ended by user request, RM ANOVA on Ranks begun
Friedman Repeated Measures Analysis of Variance on Ranks

Data source: Data 1 in data setting oneway non-para by each wax.SNB

Group N  Missing Median 25% 75%
waxetime1 10 0 2.805 2.800 2.850
wax6time2 10 0 1.565 1.530 1.680
wax6time3 10 0 0.140 0.130 0.170
wax6time4 10 0 0.0400 0.0400 0.0500
wax6time5 10 0 0.0400 0.0400 0.0500
wax6time6 10 0 0.0400 0.0400 0.0500
wax6time7 10 0 0.0400 0.0400 0.0500

Chi-square= 59.305 with 6 degrees of freedom. (P = <0.001)
The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)



132

To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

waxgtime1 vs wax6time7? 45.500 6.661 Yes
waxotime1 vs waxotime6 45.500 6.661 Yes
waxgtime1 vs wax6time4 45.500 6.661 Yes
waxotime1 vs waxotimeb 43.500 6.368 Yes
waxobtime1 vs wax6time3 20.000 2.928 No
waxgtime1 vs wax6time?2 10.000 1.464 Do Not Test
waxotime2 vs waxotime? 35.500 5.197 Yes
waxobtime?2 vs waxotime6 356.500 91 9% Yes
wax6time?2 vs wax6time4 35.500 5.197 Yes
wax6time2 vs waxotimebd 33.500 4.904 Yes
waxgtime?2 vs wax6time3 10.000 1.464 Do Not Test
waxoetime3 vs waxetime? 25.500 3.733 No

wax6time3 vs wax6time6 25.500 3.733 Do Not Test
wax6time3 vs wax6time4 25.500 3.733 Do Not Test
waxbtime3 vs wax6timeb 23.500 3.440 Do Not Test
wax6timeb vs waxetime? 2.000 0.293 Do Not Test
waxotime5 vs wax6time6 2.000 0.293 Do Not Test
wax6timeb vs waxotime4 2.000 0.293 Do Not Test
waxotime4 vs waxetime? 0.000 0.000 Do Not Test
wax6time4 vs waxotime6o 0.000 0.000 Do Not Test
wax6time6 vs waxetime7? 0.000 0.000 Do Not Test
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TunmepgaLszaznITUNINHIUIaY

Ailmsfimefluataiuinnisauilugns C15 Mvaansing < Inaltlsunsu SPSS Statistics

version 17.0 uazn1InAgaLANNLANAINsEndenguinellsunsy SigmaStat version 3.5

Descriptive Statistics

TIME N Mean |Std. Deviation| Minimum | Maximum
1 1MINUTE PENETRATE 10[ 1.8630 .06075 1.75 1.94
2 2MINUTE PENETRATE 10 .9930 .04644 .92 1.06
3 BMINUTE PENETRATE 10 2440 .02836 .20 .28
4 AMINUTE PENETRATE 10 .0440 .00699 .03 .05
5 5MINUTE PENETRATE 10 .0450 .00527 .04 .05
6 6MINUTE PENETRATE 10 .0440 .00699 .03 .05
7 TMINUTE PENETRATE 10 .0440 .00699 .03 .05

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Group N

Missing

wax7time1 10 0

wax/time2 10
wax7time3 10
wax7time4 10
wax/timeb 10
wax7time6 10

wax7time7 10

0
0
0
0
0
0

Median
1.880
0.990
0.250
0.0450
0.0450
0.0450
0.0450

25%
1.820
0.960
0.220
0.0400
0.0400
0.0400
0.0400

75%
1.910
1.030
0.270
0.0500
0.0500
0.0500
0.0500

Chi-square= 59.305 with 6 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than

would be expected by chance; there is a statistically significant difference (P = <0.001)
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To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

wax/time1 vs wax7time7r 45.500 6.661 Yes
wax7time1 vs wax/time6 45.500 6.661 Yes
wax/time1 vs wax7time4 45.500 6.661 Yes
wax7time1 vs wax7timeb 43.500 6.368 Yes
wax7time1 vs wax7time3 20.000 2.928 No
wax/time1 vs wax7time2 10.000 1.464 Do Not Test
wax7time2 vs waxrtime7 35.500 5.197 Yes
wax/time2 vs wax7time6 35.500 5.197 Yes
waxrtime2 vs wax7time4 35.500 5.197 Yes
wax/rtime2 vs wax7timeb 33.500 4.904 Yes
wax/time2 vs wax7time3 10.000 1.464 Do Not Test
wax7time3 vs waxrtime7 25.500 3.733 No

waxrtime3 vs wax7time6 25.500 3.733 Do Not Test
wax7time3 vs waxrtime4 25.500 3.733 Do Not Test
wax7time3 vs waxrtimebd 23.500 3.440 Do Not Test
wax7timeS vs waxrtime7 2.000 0.293 Do Not Test
wax/time5 vs wax7time6 2.000 0.293 Do Not Test
wax7timeS vs waxrtime4 2.000 0.293 Do Not Test
waxrtime4 vs waxrtime? 0.000 0.000 Do Not Test
wax7time4 vs waxr/time6 0.000 0.000 Do Not Test
wax7time6 vs waxrtime7 0.000 0.000 Do Not Test
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TunmepgaLszaznITUNINHIUIaY

Ailmsfimefluataiuinnisauiiugns C20 Avaasing < Inaltlsunsu SPSS Statistics

version 17.0 uazn1InAgaLANNLANAINsEndenguinellsunsy SigmaStat version 3.5

Descriptive Statistics

TIME N Mean |Std. Deviation| Minimum | Maximum
1 1MINUTE PENETRATE 10[  1.5630 .04855 1.50 1.63
2 2MINUTE PENETRATE 10 .9940 04766 .90 1.04
3 BMINUTE PENETRATE 10 2180 .02530 18 .26
4 AMINUTE PENETRATE 10 .0360 .00843 .03 .05
5 5MINUTE PENETRATE 10 .0360 .00843 .03 .05
6 6MINUTE PENETRATE 10 .0360 .00843 .03 .05
7 TMINUTE PENETRATE 10 .0360 .00843 .03 .05

One Way Repeated Measures Analysis of Variance

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks

Data source: Data 1 in data setting oneway non-para by each wax.SNB

Group N

Missing

wax8time1 10 0

wax8time2 10
wax8time3 10
wax8time4 10
wax8time5 10
wax8time6 10

wax8time7 10

0
0
0
0
0
0

Median

1.560
1.010
0.215
0.0300
0.0300
0.0300
0.0300

25%
1.520
0.970
0.200
0.0300
0.0300
0.0300
0.0300

75%
1.610
1.030
0.230
0.0400
0.0400
0.0400
0.0400

Chi-square= 60.000 with 6 degrees of freedom. (P = <0.001)
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The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference (P = <0.001)
To isolate the group or groups that differ from the others use a multiple comparison
procedure.

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison Diff of Ranks q P<0.05

wax8time1 vs wax8time7 45.000 6.587 Yes
wax8time1 vs wax8time6 45.000 6.587 Yes
wax8time1 vs wax8time5 45.000 6.587 Yes
wax8time1 vs wax8time4 45.000 6.587 Yes
wax8time1 vs wax8time3 20.000 2.928 No
wax8time1 vs wax8time?2 10.000 1.464 Do Not Test
wax8time2 vs wax8time7 35.000 5.123 Yes
wax8time2 vs wax8timeo 35.000 5.123 Yes
wax8time2 vs wax8timeb 35.000 5.123 Yes
wax8time2 vs wax8time4 35.000 5.123 Yes
wax8time2 vs wax8time3 10.000 1.464 Do Not Test
wax8time3 vs wax8time7 25.000 3.660 No

wax8time3 vs wax8timeo 25.000 3.660 Do Not Test
wax8time3 vs wax8timeb 25.000 3.660 Do Not Test
wax8time3 vs wax8time4 25.000 3.660 Do Not Test
wax8time4 vs wax8time7 0.000 0.000 Do Not Test
wax8time4 vs wax8time6 0.000 0.000 Do Not Test
wax8time4 vs wax8timeb 0.000 0.000 Do Not Test
wax8timeb5 vs wax8time7 0.000 0.000 Do Not Test
wax8time5 vs wax8time6 0.000 0.000 Do Not Test

wax8timeb vs wax8time7 0.000 0.000 Do Not Test
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Q

dﬁ/ég o K 1
mwmuummmuﬁumﬂ@u

Std.
N Mean Deviation |Std. Error[ Minimum | Maximum
1 ALUWAX T25 10| 69.4400 74117 23438 68.20 70.40]
2 ALUWAX T30 10| 57.8200 35839 .11333 57.40 58.40]
3 ALUWAX T37 10 35.1200 28597 .09043 34.80 35.60]
4 ALMINAX T25 10 74.1400 42216 13350 73.40 74.60]
5 ALMINAXT30 10| 69.2600 34059 .10770 68.60 69.60]
6 ALMINAX 37 10[ 60.2800 43410 13728 59.40 61.00]
7 ALUT T25 10[ 70.2600 .78909| .24953 69.20 71.40]
8 ALUT T30 10[ 60.2200 41580 .13149 59.40 60.80]
9 ALUTT37 10[ 54.9600 .27968| .08844 54.60 55.60]
10 CO0 T25 10{ 70.0000 43205|  .13663 69.40 70.80]
11 C00 T30 10| 67.5400 87965 .27817 65.60 68.80]
12 C00 T37 10| 62.7000 .30185[ .09545 62.20 63.00]
13 C05T25 10 72.5400 21187 .06700 72.20 72.80]
14 C05 T30 10 70.4600 23190 .07333 70.20 70.80]
15 C05 T37 10| 65.2800 25298 .08000 65.00 65.80]
16 C10 T25 10[ 75.7400 40056 .12667 75.20 76.40]
17 C10 T30 10[ 73.4400 32387 .10242 73.00 74.00}
18 C10 T37 10 68.0000 37712 11926 67.60 68.80]
19 C15T25 10| 78.6400 29515  .09333 78.20 79.00]
20 C15 T30 10| 76.4200 19889 .06289 76.20 76.80]
21 C15T37 10l 71.1000 32998 .10435 70.40 71 .6OI



22 C20T25

23 C20 T30

24 C20T37

Total

10

10

10

240

80.7000

78.3000

73.5400

68.1625

.30185| .09545 80.40
.32998| .10435 77.60
29889 .09452 73.00
9.53351 61539 34.80
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81.20

78.60

74.00

81.20

A9 73 LAAINNINARALANNAN

ANANNUTR NG HFN 7 20ITEN

Dependent Variable:HARDNESS

U

o

U

= [ % ¥
mnmmuﬁu@mu@mm:m’mmim

Tests of Between-Subjects Effects

frasiladerasdayawsiazngulunimnimagey

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 12095.529° 11 1099.594 4165.711 .000]
Intercept 470927.523 1| 470927.523| 1784066.665 .000]
TEMP 6330.314 2 3165.157 11990.913 .000]
WAX 3528.670 8 1176.223 4456.017 .000]
TEMP * WAX 2236.545 6 372.757 1412.158 .000]
Error 28.508 108 264
Total 483051.560 120
Corrected Total 12124.037 119

a. R Squared = .998 (Adjusted R Squared = .997)
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FIN3NN 74 UAPINIINARBLIANIN TR s I uaesdayausiazngulunimasaL

a o K

! v v
ANANNWIS RN NN NANY 7] 2B9TRITUANNNTALAUGRAINANUAZNIIN9AN

k1l

Test of Homogeneity of Variances

HARDNESS

Levene

Statistic df1 df2 Sig.

3.165 11 108 .001

FN979% 75 uaRIN1saAsziAnnulstsunuunamnvesdeyalunimeasy

1
a A a o K

174
ANANNWIS RN U NFNY 7] 2B9TRITUANNITALNUGRINANUAZNIIN9AN

ANOVA
HARDNESS
Sum of
Squares af Mean Square F Sig.
Between Groups 12095.529 11 1099.594| 4165.711 .000]
Within Groups 28.508 108 .264
Total 12124.037 119

Robust Tests of Equality of Means

HARDNESS

Statistic’ df1 df2 Sig.

Brown-Forsythe | 4165.711 11 61.375 .OOOI

a. Asymptotically F distributed.
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A13719% 76 LARINAN13IAT R TaUeUE It aun1nLEY (Tamhane's T2) lunnsmagay

!
a A a o K

174
ANANNWIN RN NN NFNG 7] 2B9TRITUANNNTALAUGRINANUAZNIIN9AN

nay RNUIU Subset for alpha = 0.05
1 2 3 4 5 6 7 8 9
ALUWAX T37 10 35
ALUT T37 10 55
ALUWAX T30 10 58
ALUT T30 10 60
ALMINAX T37 10 60
C00 T37 10 63
C00 T30 10 68
ALMINAX T30 10 69
ALUWAX T25 10 69 |69
C00 T25 10 70
ALUT T25 10 70 |70
ALMINAX T25 10 74

[

FN9T 77 wanenanegeuANdNiusuesiladuresdayausazngulunisnimagey

1 @ Aa dl a d”dp o K dl a d? 1
ATAIMNLINNINEIUNINAN 7 astNstiunnn AL unETaNaulu 5 A1k

Tests of Between-Subjects Effects

Dependent Variable:HARDNESS

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 3711.613° 14 265.115 1852.513 .000]
Intercept 783948.907 1| 783948.907| 5477903.851 .000}
WAX 2274.312 4 568.578 3972.983 .000}
TEMP 1435.082 2 717.541 5013.874 .OOOI



WAX * TEMP 2.219 8 277 1.938
Error 19.320 135 143

Total 787679.840 150

Corrected Total 3730.933 149

141

.O59I

a. R Squared = .995 (Adjusted R Squared = .994)

FIN3199 78 UAPNNINARELIAYNINTWTIBIAN s uaesdayausiazngulunimasaL

o K

Uun

a g

IENIY

u

‘ @ = = XX A oo X |
ATAITHLINHNIN U N URIUR NNFAUN N LFFENTU I 5 Qlﬂ?
Test of Homogeneity of Variances

HARDNESS

Levene

Statistic df1 df2 Sig.

2.336 14 135 .006

FIN979% 79 UaRINTaAziAnulssuLLLaAnvesdeyalunimaaey

Frprudsinfigravniang  sestieufinnsauiuRisReawlml 5 gas
ANOVA

HARDNESS

Sum of

Squares df Mean Square F Sig.
Between Groups 3711.613 14 265.115] 1852.513 .000]
Within Groups 19.320 135 143
Total 3730.933 149




Robust Tests of Equality of Means

HARDNESS

Statistic®

df1

df2

Sig.

Brown-Forsythe

1852.513

14

54.787

.OOOI

a. Asymptotically F distributed.
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A13799 80 WAAINANITAATIZAUTe LN LTIt RN NEY (Tamhane's T2) lunnmagey

{ < A d”d? o K -dl = dgg '
ANANNLINRTa TR TUNNNsauN W T NTw v 5 qn7

nax AU Subset for alpha = 0.05
1 2 3 4 5 6 7
Co0T37 10 63
CO05T37 10 65
C00T30 10 68
C10T37 10 68
C00T25 10 70
CO05T30 10 70
C15T37 10 71
C05T25 10 73
C10T30 10 73
C20T137 10 74
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A1379% 80 (A9) LAAINANITALAINLTLTE LN EIUTITaUN LAY (Tamhane’s T2) T1unng

J @ A dqu o K ‘dl a dq( 1
NAAALANANNLINRURNTNSTUNNNsAaLAWAE TN IV 5 Ang

nax AU Subset for alpha = 0.05
6 7 8 9 10 11
C05T25 10 73
C10T30 10 73
C20T137 10 74
C10T25 10 76
C15T30 10 76
C20T30 10 78
C15T25 10 79
C20T25 10 81
P99 81 ugnsnemaRaLIAY I ANTUS Rt TasdeyausazngN NN mAeL

1 S dl a é’é’ =< 1
ATAIMHLINNINEIUNINAN °] m@mmuumﬂmmuﬁunﬂﬂqu

o

Tests of Between-Subjects Effects

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model|  21683.819" 23 942.775 5308.084 .000
Intercept 1115070.337 1] 1115070.337| 6278156.420 .000
WAX 11955.549 7 1707.936 9616.153 .000
TEMP 6434.992 2 3217.496 18115.398 .000
WAX * TEMP 3293.277 14 235.234 1324.433 .000
Error 38.364 216 178
Total 1136792.520 240
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Corrected Total 217221 83| 239| | | |

a. R Squared = .998 (Adjusted R Squared = .998)

FIN3NT 82 UAPNNIINARALIANINTWTIBIAN s I uaesdayausazngulunimasay
1 [ dl a d”d’{ o K 1
ANANUISHINGUUNTFNY 7] 2R9TEsTuNNNsaLTunNngs

Test of Homogeneity of Variances

Levene Statistic df1 df2 Sig.

3.316 23 216 .000

;13799 83 uARINTIAIZIANILsLTuLLUNIRRETesdayalunmAGaL

1
a A o

784
ANANWIS RN U RFNY 7 2e9TRRTuANNIsaLT U NNgN

ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 21683.818 23 942.775]  5308.084 .000}
Within Groups 38.364 216 178
Total 21722.182 239

Robust Tests of Equality of Means

Statistic” df1 df2 Sig.

Brown-Forsythe | 5308.084 23| 103.084 .OOOI

a. Asymptotically F distributed.
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A13719% 84 LARINANIIIATERUTaUEUFIEauN1HLEY (Tamhane's T2) lunnsmagas

a

174 1
ANANWEI RN 89T RITUANNNTALA WY NNUAG UMY HFN °)

q a

nay a1 Subset for alpha = 0.05

UIU 1 2 3 4 5 6 7 8
ALUWAXT37 10 35
ALUTT37 10 55
ALUWAXT30 10 58
ALUTT30 10 60
ALMINAXT37 10 60
Co0T37 10 63
CO05T37 10 65
C00T30 10 68
C10T37 10 68
ALMINAXT30 10 69
ALUWAXT25 10 69
C00T25 10 70
ALUTT25 10 70
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A1379% 84 (A9) LAAINANITALAINTTILTE LN EIUTITaUNINLEY (Tamhane’s T2) Tunng

¥ Y !
NARBLANATNUINE LT TN I AR NN NG MR AN

a

9 a

nay MU Subset for alpha = 0.05
9 10 11 12 13 14 15 16

ALUWAXT25 10 69
C00T25 10 70
ALUTT25 10 70 70 70
CO05T30 10 70 70
C15T37 10 71 71
C05T25 10 73
C10T30 10 73
C20T137 10 74
ALMINAXT25 10 74
C10T25 10 76
C15T30 10 76
C20T30 10 78
C15T25 10 79
C20T25 10 81

F19797 85 wanANatAdenssuwnzestayaluntmaseuilasuul aalAEdua

. X o = |
M7 m@wmuummmuﬁunﬂﬂ@u

Descriptive Statistics

Std.
WAX TIME N Mean Deviation | Minimum [Maximum
1 ALUWAX 10.5HRS CHANGE | 10| .05430 .004528 .049 .064
21HRS  CHANGE | 10| .05554 .002401 .052 .059|
324HRS CHANGE | 10| .09008 .004972 .082 .099I
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4 48HRS CHANGE ] 10| .09576 .005030 .089 .106
572HRS CHANGE | 10| .09624 .014200 .059 109
2 ALMINAX 1 0.5HRS CHANGE | 10| .05156 .004284 .044 .057
21HRS  CHANGE| 10] .05452 .004114 .047 .059]
324HRS CHANGE| 10] .08213 .008004 .069 .094
4 48HRS CHANGE | 10] .08583 .006475 074 .096
572HRS CHANGE| 10] .08806 .007460 077 .099]
3 ALUT 10.5HRS CHANGE ] 10[ .06191 .004707 .054 .069]
21HRS  CHANGE | 10| .06436 .004411 .059 072
324HRS CHANGE | 10| .10015 .006588 .086 109
4 48HRS CHANGE ] 10| .15219 .007863 133 158
572HRS CHANGE | 10| .15837 .009767 138 A73
4 C00 10.5HRS CHANGE ] 10 .05900 .003943 .0562 .064
21HRS  CHANGE | 10| .06145 .004406 .054 .067
324HRS CHANGE | 10| .09477 .004542 .089 104
4 48HRS CHANGE | 10| .12610 .003943 121 133
572HRS CHANGE| 10| .13053 .004417 121 136
5 C05 10.5HRS CHANGE ] 10[ .04667 .003184 .042 .052
21HRS  CHANGE| 10] .04962 .003955 .042 .057
3 24HRS CHANGE | 10] .06961 .011242 .052 079
4 48HRS CHANGE | 10| .07383 012144 .052 .084
572HRS CHANGE| 10| .07677 .013558 .052 .094
6 C10 10.5HRS CHANGE ] 10[ .03629 .004045 .030 .042
21HRS  CHANGE | 10| .03926 .004711 .032 .047
324HRS CHANGE | 10| .05357 .006692 .044 .062
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4 48HRS CHANGE ] 10| .06148 .006415 .049 .069|
572HRS CHANGE | 10| .06395 .006326 .057 072
7C15 10.5HRS CHANGE] 10| .03134 .006254 .025 .040]
21HRS  CHANGE | 10| .03404 .006762 .025 .044
324HRS CHANGE | 10| .05110 .006671 .042 .059]
4 48HRS CHANGE | 10| .05456 .005992 .047 .064
572HRS CHANGE| 101 .05777 .006978 .049 .069]
8 C20 10.5HRS CHANGE] 10f .03110 .004063 .025 .037
21HRS  CHANGE | 10| .03356 .004810 .027 .042
3 24HRS CHANGE | 10] .04985 .003816 .042 .057
4 48HRS CHANGE | 10|  .05406 .003563 .047 .059]
572HRS CHANGE | 101 .05728 .005162 .049 .064

F197971 86 wanInN1InagaLANANRusresladtvasdayausazngulunisnimagey

all aa a dl 1 Q&‘/é/ o K o %
WasuwlaslRdaduniaansine 2093 tunnn1sauiignsnaniasnnIsAn

Tests of Between-Subjects Effects

Dependent Variable:CHANGE

Type lll Sum

Source of Squares df Mean Square F Sig.
Corrected Model 201" 19 .01 262.217 .000
Intercept 1.5654 1 1.554( 38473.966 .000
WAX .038 3 013 310.297 .000
TIME 139 4 .035 862.353 .000
WAX * TIME .024 12 .002 50.152 .000
Error .007 180 4.039E-5
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Total 1.762 200

Corrected Total .208 199

a. R Squared = .965 (Adjusted R Squared = .961)

FIN3NT 87 UAPNNIINARALIANINTWTIIAN s I uaesdayausazngulunimasay
dl an Aa ¥ dl ] dydg{ v K o ¥
WaguuLaEFATdUNIanF1e] 129 TUNNNNTALALGATUANLAZNINNTAN
Test of Homogeneity of Variances

CHANGE

Levene

Statistic df1 df2 Sig.

1.825 19 180 .023

dl a LS = ¥
AN9N% 88 WAAINIIALATIZIANNLL LI9AuLLILNIg mem@wmﬂ@iumim AARL

dl aa a ¥ dl 1 dﬂld’{ o K o 4
WAl el AT un FINTRIN7 m@qmmuumﬂmmuﬁu@;mumLmeqmim

ANOVA

CHANGE

Sum of

Squares df Mean Square F Sig.
Between Groups 201 19 011 262.217 .000]
Within Groups .007 180 .000
Total 208 199

Robust Tests of Equality of Means
CHANGE
Statistic” df1 df2 Sig.

Brown-Forsythe | 262.217 19 84.741 .000

a. Asymptotically F distributed.
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A13719% 89 LARINANIIIATZRTaULLFIEauN1HLEY (Tamhane's T2) lunnsmagas

v K

dl aa A ¥ dl 1 é’é{ o %
WAt sl AT un KIRTFINT m@wmuuwnmmuﬁu@mmmmzwmmﬁ‘m

, . Subset for alpha = 0.05
nay AMUIU
1 2 3 4 5 6 7
ALMINAXTO0.5 10 0.0516
ALUWAX T0.5 10 0.0543 | 0.0543
ALMINAX T1 10 0.0545 | 0.0545
ALUWAX T1 10 0.0555 | 0.0555
C00 T0.5 10 0.0590 | 0.0590 | 0.0590
CO0 T1 10 0.0615 | 0.0615
ALUT T0.5 10 0.0619 | 0.0619
ALUT T1 10 0.0644
ALMINAX T24 10 0.0821
ALMINAX T48 10 0.0858
ALMINAX T72 10 0.0881 | 0.0881
ALUWAX T24 10 0.0901 | 0.0901
Co0 T24 10 0.0948 | 0.0948
ALUWAX T48 10 0.0958 | 0.0958
ALUWAX T72 10 0.0962 | 0.0962
ALUT T24 10 0.1002
CO00 T48 10 0.1261
Co0T72 10 0.1305
ALUT T48 10 0.1522
ALUT T72 10 0.1584
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F113799 90 uARNIINARaLAINANTUTTasTAdandayausaznguluninImagaL

v K

dl aa a 9 dl 1 d”de{ dl = 49{ 1
WAt sl AT un KIRTFINT 29T TRNNNTAaLAUNE TN N 5 qn3

Tests of Between-Subjects Effects

Dependent Variable:CHANGE

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 157" 24 .007 156.802 .000
Intercept .897 1 897| 21439.426 .000
TIME .057 4 014 341.554 .000
WAX .085 4 .021 507.088 .000
TIME * WAX .015 16 .001 23.043 .000
Error .009 225 4.184E-5
Total 1.064 250
Corrected Total 67 249

a. R Squared = .944 (Adjusted R Squared = .938)

F1997 91 wanIN1INAgaLANININLIANILI el ayauiazngn U MAae L
all aa a dl 1 d”d?{ o =K dl = é’ 1
wasuulasATaLdun MINTRINT NGNS A a I M eV VIR ARSI PG TGP E NS ang

Test of Homogeneity of Variances

CHANGE

Levene Statistic|  df1 df2 Sig.

5.027 24 225 .000
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ANOVA

CHANGE

Sum of

Squares df Mean Square F Sig.
Between Groups 57 24 007 156.802 .000}
Within Groups .009 225 .000
Total 67 249

Robust Tests of Equality of Means
CHANGE
Statistic” df1 df2 Sig.

Brown-Forsythe | 156.802 241 108.540 .000

a. Asymptotically F distributed.
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A13719% 93 LARINANIIIATERTaULLFIEauN1HLEY (Tamhane's T2) lunnsmagas

Adl aan A ¥ dl ] é’é’ v K dl = é’ 1
L‘]J@EI‘HLL‘}JZ\NQJmLﬁQLmuVIL’J@Wﬁ]W\‘i‘] 29T TRNNNNTAaLAUNE TN N 5 qn3

Subset for alpha = 0.05

naN
1 2 3 4 5 6 7 8 9

C20T70.5 | 0.0311

C157T0.5 | 0.0313

C20T1 ]0.0336

C15T1 ]0.0340

C10T0.5 | 0.0363

C10T1 ]0.0393 | 0.0393

C05T0.5 0.0467 | 0.0467

C05 T1 0.0496 | 0.0496

C20 724 0.0499 | 0.0499 | 0.0499

C15T24 0.0511 | 0.0611 | 0.0511 | 0.0511 | 0.0511

C10 724 0.0636 | 0.0536 | 0.0536 | 0.0536 | 0.0536

C20 748 0.0541 | 0.0541 | 0.0541 | 0.0541

C15 748 0.0546 | 0.0546 | 0.0546 | 0.0546 | 0.0546

C20T72 0.0573 | 0.0573 | 0.0573 | 0.0573

C15T72 0.0578 | 0.0578 | 0.0578 | 0.0578 | 0.0578
C00 T0.5 0.0590 | 0.0590

C00 T1 0.0615 | 0.0615

C10 748 0.0615 | 0.0615 | 0.0615

C10T72 0.0640 | 0.0640

C05 T24 0.0696 | 0.0696 | 0.0696 | 0.0696

C05 748 0.0738 | 0.0738
C05T72 0.0768 | 0.0768

C00 T24 0.0948

C00 T48 0.1261
C00 772 0.1305
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FIN319 94 uARINIINARRLAINANTUTTasTAdandayausaznguluninimagaL

o
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Tests of Between-Subjects Effects

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 374 39 .010 217.427 .000]
Intercept 1.944 1 1.944| 44103.308 .000]
WAX 184 7 .026 596.527 .000]
TIME 142 4 .035 805.164 .000}
WAX * TIME .048 28 .002 38.690 .000]
Error 016 360 4.408E-5
Total 2.334 400
Corrected Total .390 399

a. R Squared = .959 (Adjusted R Squared = .955)

FIN399 95 UAPNNIINARALIAYNINTWTIBIANN s I uTIesdayausazngulunmasaL

o

dl aan Aa ¥ dl ] é’é’ =K {
L‘]J@EIHLL‘]J@GNIF]L%QL@HV]L'D'ZQ’W]’N"I mwmuumﬂmmuﬁumﬂqm

Test of Homogeneity of Variances

Levene

Statistic df1 df2 Sig.

3.253 39 360 .000
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ANOVA

CHANGE

Sum of

Squares df Mean Square F Sig.
Between Groups 374 39 .010] 217.427 .000]
Within Groups .016 360 .000
Total 390 399

Robust Tests of Equality of Means
Statistic” df1 df2 Sig.

Brown-Forsythe | 217.427 39| 176.678 .000

a. Asymptotically F distributed.
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A13799 97 WARINANNTAATZALTe LN UTEIEaUNnINEY (Tamhane's T2) lunnmagey

all aa a dl ] d”d?{ o K 1
wWasuwlaadRdduniaasne 1ealieiunnnisauiu)nngs

[N Subset for alpha = 0.05
naN Ul
1 2 3 4 5
Uu
C20T0.5 10 0.0311
C15T0.5 10 0.0313
C20T1 10 0.0336
C15T1 10 0.0340
C10T0.5 10 0.0363
C10T1 10 0.0393 | 0.0393
C05T0.5 10 0.0467 | 0.0467




C05 T1
C20T24
C15T24
ALMINAX TO.5
C10T24
C20T48
ALUWAXTO0.5
ALMINAX T1
C15T48
ALUWAXT1
C20T72
C15T72
C00 T0.5
C00 T1
C10T48
ALUTTO.5
C10T72
ALUTT1
C05T24
C05 748
C05T72
ALMINAX T24
ALMINAX T48
ALMINAX T72

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0.0511

0.0496
0.0499
0.0511
0.0516
0.0536
0.0541
0.0543
0.0545
0.0546

0.0578

0.0696

0.0496
0.0499
0.0511
0.0516
0.0536
0.0541
0.0543
0.0545
0.0546
0.0555
0.0573
0.0578

0.0615

0.0696
0.0738
0.0768

0.0511

0.0536

0.0543
0.0545
0.0546
0.0555
0.0573
0.0578
0.0590
0.0615
0.0615
0.0619
0.0640
0.0644
0.0696
0.0738
0.0768

0.0511
0.0516
0.0536
0.0541
0.0543
0.0545
0.0546
0.0555
0.0573
0.0578
0.0590
0.0615
0.0615
0.0619
0.0640

0.0696
0.0738
0.0768
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A13719% 97(5) WAANKANITIATIZLFUNE LTt auNINEY (Tamhane’s T2) lunns

-dl aan A 9 dl ' ﬁi o K 1
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. ] Subset for alpha = 0.05
nas
UIU 8 9 10 1" 12
C05 T24 10 0.0696
C05 748 10 0.0738 0.0738
C05T72 10 0.0768 0.0768 0.0768

ALMINAX T24 10 0.0821 0.0821
ALMINAX T48 10 0.0858 0.0858 0.0858
ALMINAX T72 10 0.0881 0.0881 0.0881

ALUWAXT24 10 0.0901 0.0901 0.0901
C00 T24 10 0.0948 0.0948
ALUWAXT48 10 0.0958 0.0958
ALUWAXTT72 10 0.0962 0.0962 0.0962
ALUTT24 10 0.1002
C00 T48 10 0.1261
C00T72 10 0.1305
ALUTT48 10 0.1522

ALUTT72 10 0.1584
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