Practical Analysis of Nanosecond Water-Jet Guided Laser Wood Machining
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1. Abstract
Water jet assisted laser machining is an advanced and eco-friendly technique suitable for efficient and precise processing of wood and wooden part. In the paper entitled “Experimental and Theoretical Modeling of Nanosecond Water Jet Guided Laser Machining for Different Wood Specimens, ”the investigation takes into account the process analysis and practical application of laminated object manufacturing (LOM) nanosecond water-jet guided laser (NWJGL) for machining different wood types. The workpiece includes Korean pine and Northeast China ash wood of 3 mm thickness with a water content of 7.21 % and 7.13 % each, machined under different laser power and cutting speeds. These process parameters and influences on woodcut surface geometry were experimentally analyzed using scanning electron microscopy (SEM) and Analysis Of Variance (NOVA) with the Origin software, the experiment and parameters interaction and influence on the workpiece are reported. 
2. Introduction 
In nanosecond water-jet-guided (NWJG) laser wood machining, the water-jet guides the laser beam during the process. Therefore, a pulsed Nd: YAG laser can be water-jet assisted to machine a wide range of materials, namely, ceramics, plastics, wood, and composites, with outstanding results[1]. However, NWJG Nd: YAG laser system for thin wood laser cutting is a novel development prospect for wood machining in the industry. The process is illustrated in Figure 1. The water jet flows co-axially with a laser beam through an annular nozzle. The water cooling affects the cut kerf, cleaning the excess heat and the debris [1]. When applied for wood laser-cutting, it has been reported that water reduces the surface roughness, decreases the kerf width, and increases the cutting speed [2][3][4]. Besides its numerous advantages, the selected NWJGL technology can process objects at 45° to the standard object orientation. 


[bookmark: _Ref66470099][bookmark: _Ref66469915]Figure 1. Nanosecond water-jet-guided laser woodworking setup.     
2.1. Parametrical Characterizations 
NWJGL wood machining is a complex process that considers mechanical and thermal actions. Therefore, numerous factors from different equipment and workpiece may be influencing the process. An illustration of these sources and factors is shown in Figure 2.


[bookmark: _Ref72842774]Figure 2. Parametrical characterization of NWJGL wood machining. 
The mechanism of the water-jet equipment is an auxiliary processing phase of the NWJGL system in influencing consideration factors. Water is continuously sprayed on the cut area during the process, so the moisture content in the proceeded wood is ignored. Besides, the other thermophysical properties of the selected wood workpiece, namely, Korean pine and Northeast China ash wood, were constant. The beam’s wavelength and pulse width were also fixed for a nanosecond laser beam source. The considered parameters include laser power and cutting speed, jet feed speed, water pressure, Nozzle size, and wood thickness. Therefore, as shown in Table 1, the two wood types were machined under different machining conditions. The influence of laser power, cutting speed, and their interaction on kerf width was investigated herein via experiment analysis. The control variable method was used based on the numerical relationship between laser power, cutting speed, and kerf width. Five direct measurements of the cut kerf width were carried out for each selected value of laser power and cutting speed.
[bookmark: _Ref73542212]Table 1. Nanosecond water-jet guided wood machining conditions.
	Test conditions
	Laser power  (W)
	Cutting speed (mm/s)
	Pulse frequency (Hz)

	M1
	Constant (fixed at 8 W)
	1.57 mm/s, 2.35 mm/s, 3.62 mm/s, 4.68 mm/s, 5.34 mm/s and 6.26 mm/s
	15 Hz

	M2
	2 W, 4 W, 6 W, 8 W, 10 W and 10 W
	Constant (fixed at 2.36 mm/s)
	15 Hz


M1: Korean pine and Northeast China ash specimen of 3 mm machined under experimental conditions of different laser cutting speeds of 1.57 mm/s, 3.62 mm/s, 4.68 mm/s and 6.26mm/s, pulse frequency of 15Hz, at a fixed laser power of the nanosecond water-guided laser system of 8 W.
M2: Korean pine and Northeast China ash specimen of 3 mm machined under experimental conditions of different laser power of 2 W, 4 W, 6 W, 8 W, 10 W and 12 W, pulse frequency of 15Hz, at a fixed laser cutting speed of the nanosecond water-guided laser system of 2.36 mm/s.
3. Result of Experiment Analysis  
Considering the experimental conditions in Table 1, a practical test was carried out using the NWJGL equipment to machine Korean pine and the Northeast China ash wood specimens of 3 mm thickness. The experimental data of the kerf width of these workpieces and the difference between them are reported and analyzed. 
3.1. Appendix A
Using the experimental data (Table 2) of the kerf width of the Korean pine and the Northeast China ash at a constant material’s properties and fixed laser cutting speed of 2.36 mm/s under different values of laser powers (condition M2), a One-Way ANOVA was carried out with NWJG laser power as the single independent variable. 
The means comparison test using the Tukey test for Korean pine and Northeast China ash kerf width is reported in Table 3 and Figure 3.
[bookmark: _Ref85541074]Table 2. The kerf width data of the Korean pine and the Northeast China ash under M2.
	Kerf width of the Korean pine
(Pinus Koraiensis) (mm)
	Kerf width data of Northeast China ash
(Fraxinus mandshurica) (mm)

	P2
	P4
	P6
	P8
	P10
	P12
	A2
	A4
	A6
	A8
	A10
	A12

	0.64
	0.71
	0.78
	0.83
	0.89
	0.93
	0.53
	0.56
	0.62
	0.71
	0.79
	0.83

	0.63
	0.70
	0.79
	0.85
	0.91
	0.97
	0.52
	0.59
	0.61
	0.69
	0.81
	0.86

	0.66
	0.73
	0.77
	0.88
	0.93
	0.95
	0.54
	0.58
	0.64
	0.72
	0.78
	0.85

	0.69
	0.71
	0.81
	0.84
	0.96
	0.98
	0.52
	0.60
	0.61
	0.68
	0.82
	0.89

	0.67
	0.74
	0.80
	0.86
	0.89
	1.12
	0.56
	0.57
	0.63
	0.73
	0.76
	0.91


Pk and Ak are the kerf width data of Korean pine and Northeast China ash at different laser power, where k takes the values of 2 W, 4 W, 6 W, 8 W, 10 W, and 12 W.
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[bookmark: _Ref85724745][bookmark: _Ref85541085]Figure 3. Kerf width box charts of Korean pine and Northeast China ash under M2.
[bookmark: _Ref85724720]Table 3. Means comparison (Tukey Test) under M2.
	
	MeanDiff
	SEM
	q Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	P4  P2
	0.06
	0.01889
	4.49089
	0.09426
	0.05
	0
	-0.00488
	0.12488

	P6  P2
	0.132
	0.01889
	9.87995
	5.70591E-7
	0.05
	1
	0.06712
	0.19688

	P6  P4
	0.072
	0.01889
	5.38906
	0.01812
	0.05
	1
	0.00712
	0.13688

	P8  P2
	0.194
	0.01889
	14.52054
	0
	0.05
	1
	0.12912
	0.25888

	P8  P4
	0.134
	0.01889
	10.02965
	4.18674E-7
	0.05
	1
	0.06912
	0.19888

	P8  P6
	0.062
	0.01889
	4.64058
	0.07317
	0.05
	0
	-0.00288
	0.12688

	P10  P2
	0.258
	0.01889
	19.31081
	1.74159E-8
	0.05
	1
	0.19312
	0.32288

	P10  P4
	0.198
	0.01889
	14.81993
	0
	0.05
	1
	0.13312
	0.26288

	P10  P6
	0.126
	0.01889
	9.43086
	1.55959E-6
	0.05
	1
	0.06112
	0.19088

	P10  P8
	0.064
	0.01889
	4.79028
	0.05627
	0.05
	0
	-8.7916E-4
	0.12888

	P12  P2
	0.332
	0.01889
	24.84958
	2.28907E-8
	0.05
	1
	0.26712
	0.39688

	P12  P4
	0.272
	0.01889
	20.35869
	1.24762E-7
	0.05
	1
	0.20712
	0.33688

	P12  P6
	0.2
	0.01889
	14.96962
	0
	0.05
	1
	0.13512
	0.26488

	P12  P8
	0.138
	0.01889
	10.32904
	2.39862E-7
	0.05
	1
	0.07312
	0.20288

	P12  P10
	0.074
	0.01889
	5.53876
	0.01341
	0.05
	1
	0.00912
	0.13888

	A2  P2
	-0.124
	0.01889
	9.28117
	2.21838E-6
	0.05
	1
	-0.18888
	-0.05912

	A2  P4
	-0.184
	0.01889
	13.77205
	0
	0.05
	1
	-0.24888
	-0.11912

	A2  P6
	-0.256
	0.01889
	19.16112
	1.72013E-8
	0.05
	1
	-0.32088
	-0.19112

	A2  P8
	-0.318
	0.01889
	23.8017
	2.22024E-8
	0.05
	1
	-0.38288
	-0.25312

	A2  P10
	-0.382
	0.01889
	28.59198
	0
	0.05
	1
	-0.44688
	-0.31712

	A2  P12
	-0.456
	0.01889
	34.13074
	0
	0.05
	1
	-0.52088
	-0.39112

	A4  P2
	-0.078
	0.01889
	5.83815
	0.0072
	0.05
	1
	-0.14288
	-0.01312

	A4  P4
	-0.138
	0.01889
	10.32904
	2.39862E-7
	0.05
	1
	-0.20288
	-0.07312

	A4  P6
	-0.21
	0.01889
	15.7181
	0
	0.05
	1
	-0.27488
	-0.14512

	A4  P8
	-0.272
	0.01889
	20.35869
	1.24762E-7
	0.05
	1
	-0.33688
	-0.20712

	A4  P10
	-0.336
	0.01889
	25.14897
	2.30602E-8
	0.05
	1
	-0.40088
	-0.27112

	A4  P12
	-0.41
	0.01889
	30.68773
	0
	0.05
	1
	-0.47488
	-0.34512

	A4  A2
	0.046
	0.01889
	3.44301
	0.40402
	0.05
	0
	-0.01888
	0.11088

	A6  P2
	-0.036
	0.01889
	2.69453
	0.75012
	0.05
	0
	-0.10088
	0.02888

	A6  P4
	-0.096
	0.01889
	7.18542
	3.50125E-4
	0.05
	1
	-0.16088
	-0.03112

	A6  P6
	-0.168
	0.01889
	12.57448
	5.80852E-8
	0.05
	1
	-0.23288
	-0.10312

	A6  P8
	-0.23
	0.01889
	17.21507
	0
	0.05
	1
	-0.29488
	-0.16512

	A6  P10
	-0.294
	0.01889
	22.00535
	1.50841E-6
	0.05
	1
	-0.35888
	-0.22912

	A6  P12
	-0.368
	0.01889
	27.54411
	0
	0.05
	1
	-0.43288
	-0.30312

	A6  A2
	0.088
	0.01889
	6.58663
	0.0014
	0.05
	1
	0.02312
	0.15288

	A6  A4
	0.042
	0.01889
	3.14362
	0.54215
	0.05
	0
	-0.02288
	0.10688

	A8  P2
	0.048
	0.01889
	3.59271
	0.34112
	0.05
	0
	-0.01688
	0.11288

	A8  P4
	-0.012
	0.01889
	0.89818
	0.99996
	0.05
	0
	-0.07688
	0.05288

	A8  P6
	-0.084
	0.01889
	6.28724
	0.00273
	0.05
	1
	-0.14888
	-0.01912

	A8  P8
	-0.146
	0.01889
	10.92783
	1.09782E-7
	0.05
	1
	-0.21088
	-0.08112

	A8  P10
	-0.21
	0.01889
	15.7181
	0
	0.05
	1
	-0.27488
	-0.14512

	A8  P12
	-0.284
	0.01889
	21.25687
	4.68583E-7
	0.05
	1
	-0.34888
	-0.21912

	A8  A2
	0.172
	0.01889
	12.87388
	8.00847E-8
	0.05
	1
	0.10712
	0.23688

	A8  A4
	0.126
	0.01889
	9.43086
	1.55959E-6
	0.05
	1
	0.06112
	0.19088

	A8  A6
	0.084
	0.01889
	6.28724
	0.00273
	0.05
	1
	0.01912
	0.14888

	A10  P2
	0.134
	0.01889
	10.02965
	4.18674E-7
	0.05
	1
	0.06912
	0.19888

	A10  P4
	0.074
	0.01889
	5.53876
	0.01341
	0.05
	1
	0.00912
	0.13888

	A10  P6
	0.002
	0.01889
	0.1497
	1
	0.05
	0
	-0.06288
	0.06688

	A10  P8
	-0.06
	0.01889
	4.49089
	0.09426
	0.05
	0
	-0.12488
	0.00488

	A10  P10
	-0.124
	0.01889
	9.28117
	2.21838E-6
	0.05
	1
	-0.18888
	-0.05912

	A10  P12
	-0.198
	0.01889
	14.81993
	0
	0.05
	1
	-0.26288
	-0.13312

	A10  A2
	0.258
	0.01889
	19.31081
	1.74159E-8
	0.05
	1
	0.19312
	0.32288

	A10  A4
	0.212
	0.01889
	15.8678
	0
	0.05
	1
	0.14712
	0.27688

	A10  A6
	0.17
	0.01889
	12.72418
	5.67933E-8
	0.05
	1
	0.10512
	0.23488

	A10  A8
	0.086
	0.01889
	6.43694
	0.00195
	0.05
	1
	0.02112
	0.15088

	A12  P2
	0.21
	0.01889
	15.7181
	0
	0.05
	1
	0.14512
	0.27488

	A12  P4
	0.15
	0.01889
	11.22722
	8.76393E-8
	0.05
	1
	0.08512
	0.21488

	A12  P6
	0.078
	0.01889
	5.83815
	0.0072
	0.05
	1
	0.01312
	0.14288

	A12  P8
	0.016
	0.01889
	1.19757
	0.99933
	0.05
	0
	-0.04888
	0.08088

	A12  P10
	-0.048
	0.01889
	3.59271
	0.34112
	0.05
	0
	-0.11288
	0.01688

	A12  P12
	-0.122
	0.01889
	9.13147
	3.17237E-6
	0.05
	1
	-0.18688
	-0.05712

	A12  A2
	0.334
	0.01889
	24.99927
	2.2977E-8
	0.05
	1
	0.26912
	0.39888

	A12  A4
	0.288
	0.01889
	21.55626
	4.81252E-7
	0.05
	1
	0.22312
	0.35288

	A12  A6
	0.246
	0.01889
	18.41264
	1.60743E-8
	0.05
	1
	0.18112
	0.31088

	A12  A8
	0.162
	0.01889
	12.1254
	6.29047E-8
	0.05
	1
	0.09712
	0.22688

	A12  A10
	0.076
	0.01889
	5.68846
	0.00986
	0.05
	1
	0.01112
	0.14088


Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) shows that the difference of the means is not significant.
Under different cutting speeds at a fixed laser power of 8 W (conditions M1), using the kerf width data of the Korean pine and Northeast China ash as reported in Table 4, a One-Way ANOVA with NWJGL cutting speed as a single independent variable was carried out. 
The means comparison of the kerf width of the two wood workpieces using the Tukey Test is reported in Table 5. Figure 4 depicts Korean pine and Northeast China ash wood workpiece's kerf width repartition.
[bookmark: _Ref85541101][bookmark: _Ref83828672]Table 4. The kerf width data of the Korean pine and the Northeast China ash under M1.
	Kerf width of the Korean pine
(Pinus Koraiensis) (mm)
	Kerf width data of Northeast China ash
(Fraxinus mandshurica) (mm)

	P1.57
	P2.35
	P3.62
	P4.68
	P5.34
	P6.26
	A1.57
	A2.35
	A3.62
	A4.68
	A5.34
	A6.26

	0.94
	0.90
	0.85
	0.79
	0.73
	0.66
	0.81
	0.78
	0.69
	0.63
	0.57
	0.52

	0.95
	0.89
	0.89
	0.81
	0.76
	0.68
	0.79
	0.79
	0.71
	0.66
	0.59
	0.54

	0.93
	0.92
	0.88
	0.80
	0.74
	0.67
	0.82
	0.74
	0.73
	0.64
	0.56
	0.55

	0.97
	0.90
	0.86
	0.83
	0.73
	0.65
	0.81
	0.76
	0.69
	0.62
	0.57
	0.53

	1.12
	0.88
	0.84
	0.81
	0.75
	0.63
	0.83
	0.77
	0.72
	0.65
	0.58
	1.52


Pi and Ai are the kerf width data of Korean pine and Northeast China ash at different laser-cutting speeds, where i, takes different values of 1.57 mm/s. 2.35 mm/s, 3.62 mm/s, 4.68 mm/s, 5.34 mm/s, and 6.26 mm/s.
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[bookmark: _Ref85730170]Figure 4. Kerf width box charts of Korean pine and Northeast China ash under M2.
[bookmark: _Ref85541112]Table 5. Means comparison of kerf width data (Tukey Test) under M1.
	
	MeanDiff
	SEM
	q Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	P2.35  P1.57
	-0.084
	0.08227
	1.44399
	0.99641
	0.05
	0
	-0.36649
	0.19849

	P3.62  P1.57
	-0.118
	0.08227
	2.02846
	0.95037
	0.05
	0
	-0.40049
	0.16449

	P3.62  P2.35
	-0.034
	0.08227
	0.58447
	1
	0.05
	0
	-0.31649
	0.24849

	P4.68  P1.57
	-0.174
	0.08227
	2.99112
	0.61504
	0.05
	0
	-0.45649
	0.10849

	P4.68  P2.35
	-0.09
	0.08227
	1.54713
	0.99357
	0.05
	0
	-0.37249
	0.19249

	P4.68  P3.62
	-0.056
	0.08227
	0.96266
	0.99992
	0.05
	0
	-0.33849
	0.22649

	P5.34  P1.57
	-0.24
	0.08227
	4.12568
	0.16744
	0.05
	0
	-0.52249
	0.04249

	P5.34  P2.35
	-0.156
	0.08227
	2.6817
	0.75554
	0.05
	0
	-0.43849
	0.12649

	P5.34  P3.62
	-0.122
	0.08227
	2.09722
	0.93812
	0.05
	0
	-0.40449
	0.16049

	P5.34  P4.68
	-0.066
	0.08227
	1.13456
	0.99959
	0.05
	0
	-0.34849
	0.21649

	P6.26  P1.57
	-0.324
	0.08227
	5.56967
	0.01259
	0.05
	1
	-0.60649
	-0.04151

	P6.26  P2.35
	-0.24
	0.08227
	4.12568
	0.16744
	0.05
	0
	-0.52249
	0.04249

	P6.26  P3.62
	-0.206
	0.08227
	3.54121
	0.36215
	0.05
	0
	-0.48849
	0.07649

	P6.26  P4.68
	-0.15
	0.08227
	2.57855
	0.79731
	0.05
	0
	-0.43249
	0.13249

	P6.26  P5.34
	-0.084
	0.08227
	1.44399
	0.99641
	0.05
	0
	-0.36649
	0.19849

	A1.57 P1.57
	-0.17
	0.08227
	2.92236
	0.64756
	0.05
	0
	-0.45249
	0.11249

	A1.57  P2.35
	-0.086
	0.08227
	1.47837
	0.99561
	0.05
	0
	-0.36849
	0.19649

	A1.57  P3.62
	-0.052
	0.08227
	0.8939
	0.99996
	0.05
	0
	-0.33449
	0.23049

	A1.57  P4.68
	0.004
	0.08227
	0.06876
	1
	0.05
	0
	-0.27849
	0.28649

	A1.57  P5.34
	0.07
	0.08227
	1.20332
	0.99929
	0.05
	0
	-0.21249
	0.35249

	A1.57  P6.26
	0.154
	0.08227
	2.64731
	0.76984
	0.05
	0
	-0.12849
	0.43649

	A2.35  P1.57
	-0.214
	0.08227
	3.67874
	0.30754
	0.05
	0
	-0.49649
	0.06849

	A2.35  P2.35
	-0.13
	0.08227
	2.23475
	0.9078
	0.05
	0
	-0.41249
	0.15249

	A2.35  P3.62
	-0.096
	0.08227
	1.65027
	0.98915
	0.05
	0
	-0.37849
	0.18649

	A2.35  P4.68
	-0.04
	0.08227
	0.68761
	1
	0.05
	0
	-0.32249
	0.24249

	A2.35  P5.34
	0.026
	0.08227
	0.44695
	1
	0.05
	0
	-0.25649
	0.30849

	A2.35  P6.26
	0.11
	0.08227
	1.89094
	0.96955
	0.05
	0
	-0.17249
	0.39249

	A2.35  A1.57
	-0.044
	0.08227
	0.75638
	0.99999
	0.05
	0
	-0.32649
	0.23849

	A3.62  P1.57
	-0.274
	0.08227
	4.71016
	0.06484
	0.05
	0
	-0.55649
	0.00849

	A3.62  P2.35
	-0.19
	0.08227
	3.26617
	0.4842
	0.05
	0
	-0.47249
	0.09249

	A3.62  P3.62
	-0.156
	0.08227
	2.6817
	0.75554
	0.05
	0
	-0.43849
	0.12649

	A3.62  P4.68
	-0.1
	0.08227
	1.71904
	0.98505
	0.05
	0
	-0.38249
	0.18249

	A3.62  P5.34
	-0.034
	0.08227
	0.58447
	1
	0.05
	0
	-0.31649
	0.24849

	A3.62  P6.26
	0.05
	0.08227
	0.85952
	0.99997
	0.05
	0
	-0.23249
	0.33249

	A3.62  A1.57
	-0.104
	0.08227
	1.7878
	0.97984
	0.05
	0
	-0.38649
	0.17849

	A3.62  A2.35
	-0.06
	0.08227
	1.03142
	0.99984
	0.05
	0
	-0.34249
	0.22249

	A4.68  P1.57
	-0.342
	0.08227
	5.8791
	0.00661
	0.05
	1
	-0.62449
	-0.05951

	A4.68  P2.35
	-0.258
	0.08227
	4.43511
	0.10333
	0.05
	0
	-0.54049
	0.02449

	A4.68  P3.62
	-0.224
	0.08227
	3.85064
	0.2467
	0.05
	0
	-0.50649
	0.05849

	A4.68  P4.68
	-0.168
	0.08227
	2.88798
	0.66364
	0.05
	0
	-0.45049
	0.11449

	A4.68  P5.34
	-0.102
	0.08227
	1.75342
	0.98259
	0.05
	0
	-0.38449
	0.18049

	A4.68  P6.26
	-0.018
	0.08227
	0.30943
	1
	0.05
	0
	-0.30049
	0.26449

	A4.68  A1.57
	-0.172
	0.08227
	2.95674
	0.63135
	0.05
	0
	-0.45449
	0.11049

	A4.68  A2.35
	-0.128
	0.08227
	2.20037
	0.91613
	0.05
	0
	-0.41049
	0.15449

	A4.68  A3.62
	-0.068
	0.08227
	1.16894
	0.99946
	0.05
	0
	-0.35049
	0.21449

	A5.34  P1.57
	-0.408
	0.08227
	7.01366
	5.23211E-4
	0.05
	1
	-0.69049
	-0.12551

	A5.34  P2.35
	-0.324
	0.08227
	5.56967
	0.01259
	0.05
	1
	-0.60649
	-0.04151

	A5.34  P3.62
	-0.29
	0.08227
	4.9852
	0.03945
	0.05
	1
	-0.57249
	-0.00751

	A5.34  P4.68
	-0.234
	0.08227
	4.02254
	0.19457
	0.05
	0
	-0.51649
	0.04849

	A5.34  P5.34
	-0.168
	0.08227
	2.88798
	0.66364
	0.05
	0
	-0.45049
	0.11449

	A5.34  P6.26
	-0.084
	0.08227
	1.44399
	0.99641
	0.05
	0
	-0.36649
	0.19849

	A5.34  A1.57
	-0.238
	0.08227
	4.0913
	0.17614
	0.05
	0
	-0.52049
	0.04449

	A5.34  A2.35
	-0.194
	0.08227
	3.33493
	0.45241
	0.05
	0
	-0.47649
	0.08849

	A5.34  A3.62
	-0.134
	0.08227
	2.30351
	0.88962
	0.05
	0
	-0.41649
	0.14849

	A5.34  A4.68
	-0.066
	0.08227
	1.13456
	0.99959
	0.05
	0
	-0.34849
	0.21649

	A6.26  P1.57
	-0.25
	0.08227
	4.29759
	0.12879
	0.05
	0
	-0.53249
	0.03249

	A6.26  P2.35
	-0.166
	0.08227
	2.8536
	0.67954
	0.05
	0
	-0.44849
	0.11649

	A6.26  P3.62
	-0.132
	0.08227
	2.26913
	0.89896
	0.05
	0
	-0.41449
	0.15049

	A6.26  P4.68
	-0.076
	0.08227
	1.30647
	0.99851
	0.05
	0
	-0.35849
	0.20649

	A6.26  P5.34
	-0.01
	0.08227
	0.1719
	1
	0.05
	0
	-0.29249
	0.27249

	A6.26  P6.26
	0.074
	0.08227
	1.27209
	0.99883
	0.05
	0
	-0.20849
	0.35649

	A6.26  A1.57
	-0.08
	0.08227
	1.37523
	0.99765
	0.05
	0
	-0.36249
	0.20249

	A6.26  A2.35
	-0.036
	0.08227
	0.61885
	1
	0.05
	0
	-0.31849
	0.24649

	A6.26  A3.62
	0.024
	0.08227
	0.41257
	1
	0.05
	0
	-0.25849
	0.30649

	A6.26  A4.68
	0.092
	0.08227
	1.58151
	0.9923
	0.05
	0
	-0.19049
	0.37449

	A6.26  A5.34
	0.158
	0.08227
	2.71608
	0.74091
	0.05
	0
	-0.12449
	0.44049


Sig equals one (σ=1) indicates that the difference of the means is significant at the 0.05 level, whereas Sig equals zero (σ=0) proves that the difference of the means is not significant.
3.2. [bookmark: _Ref85815169]Appendix B
Considering the machining conditions M1 and M2 ( see Table 1),  a two-way ANOVA with replication was conducted with laser power and cutting speed as independent variables influencing the Korean pine’s kerf width (Table 6). The parameters interaction and their effects on the kerf width were evaluated using Bonferroni Test. Table 7, Table 8 and Table 9 report the means comparison results for cutting speed, laser power, and interaction. The value of Sigma (σ) is used to define the comparison of the means. Thus, Sig equals one (σ=1) indicates that at 0.05 level of variance, the difference of the means is significant, whereas Sig equals zero (σ=0) indicates that the difference of the means is not significant.
[bookmark: _Ref85548475]Table 6. Kerf width data of Korean pine under conditions M1 and M2.
	Kerf width (Pi, Pk) of the Korean pine (Pinus Koraiensis) (mm)

	P1.57
	P2.35
	P3.62
	P4.68
	P5.34
	P6.26
	P2
	P4
	P6
	P8
	P10
	P12

	0.94
	0.90
	0.85
	0.79
	0.73
	0.66
	0.64
	0.71
	0.78
	0.83
	0.89
	0.93

	0.95
	0.89
	0.89
	0.81
	0.76
	0.68
	0.63
	0.70
	0.79
	0.85
	0.91
	0.97

	0.93
	0.92
	0.88
	0.80
	0.74
	0.67
	0.66
	0.73
	0.77
	0.88
	0.93
	0.95

	0.97
	0.90
	0.86
	0.83
	0.73
	0.65
	0.69
	0.71
	0.81
	0.84
	0.96
	0.98

	1.12
	0.88
	0.84
	0.81
	0.75
	0.63
	0.67
	0.74
	0.80
	0.86
	0.89
	1.12


[bookmark: _Ref74749924]Pi and Pk are the Korean pine (Pinus Koraiensis) kerf width data at different NWJGL cutting speeds and powers; i takes different values of 1.57 mm/s. 2.35 mm/s, 3.62 mm/s, 4.68 mm/s, 5.34 mm/s, and 6.26 mm/s; k takes the values of 2 W, 4 W, 6 W, 8 W, 10 W, and 12 W.
[bookmark: _Ref85548499]Table 7. Means comparisons of laser cutting speed. 
	
	Mean Diff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	S2.35  S 1.57
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 3.62  S 1.57
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 3.62  S2.35
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 4.68  S 1.57
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 4.68  S2.35
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 4.68  S 3.62
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 5.34  S 1.57
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 5.34  S2.35
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 5.34  S 3.62
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S 5.34  S 4.68
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S6.26  S 1.57
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S6.26  S2.35
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S6.26  S 3.62
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S6.26  S 4.68
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812

	S6.26  S 5.34
	0
	0.00942
	0
	1
	0.05
	0
	-0.02812
	0.02812


[bookmark: _Ref75773258]Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) shows that the difference of the means is not significant.
[bookmark: _Ref85548513]Table 8. Means comparisons of laser power.
	 
	Mean Diff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	P4  P2
	0.06
	0.00942
	6.36794
	3.62186E-8
	0.05
	1
	0.03188
	0.08812

	P6  P2
	0.132
	0.00942
	14.00947
	1.6852E-27
	0.05
	1
	0.10388
	0.16012

	P6  P4
	0.072
	0.00942
	7.64153
	4.13986E-11
	0.05
	1
	0.04388
	0.10012

	P8  P2
	0.194
	0.00942
	20.58968
	1.42296E-43
	0.05
	1
	0.16588
	0.22212

	P8  P4
	0.134
	0.00942
	14.22174
	4.76518E-28
	0.05
	1
	0.10588
	0.16212

	P8  P6
	0.062
	0.00942
	6.58021
	1.21972E-8
	0.05
	1
	0.03388
	0.09012

	P10  P2
	0.258
	0.00942
	27.38215
	8.89383E-58
	0.05
	1
	0.22988
	0.28612

	P10  P4
	0.198
	0.00942
	21.01421
	1.56099E-44
	0.05
	1
	0.16988
	0.22612

	P10  P6
	0.126
	0.00942
	13.37268
	7.5879E-26
	0.05
	1
	0.09788
	0.15412

	P10  P8
	0.064
	0.00942
	6.79247
	4.03602E-9
	0.05
	1
	0.03588
	0.09212

	P12  P2
	0.332
	0.00942
	35.23595
	1.68414E-71
	0.05
	1
	0.30388
	0.36012

	P12  P4
	0.272
	0.00942
	28.868
	1.41354E-60
	0.05
	1
	0.24388
	0.30012

	P12  P6
	0.2
	0.00942
	21.22647
	5.2145E-45
	0.05
	1
	0.17188
	0.22812

	P12  P8
	0.138
	0.00942
	14.64627
	3.84929E-29
	0.05
	1
	0.10988
	0.16612

	P12  P10
	0.074
	0.00942
	7.8538
	1.27314E-11
	0.05
	1
	0.04588
	0.10212


Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) shows that the difference of the means is not significant.
[bookmark: _Ref85548527]Table 9. Interaction.  
	Cutting speed
	Laser power
	Cutting speed
	Laser power
	MeanDiff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	S 1.57
	P 4
	S 1.57
	P2
	0.06
	0.02308
	2.5997
	1
	0.05
	0
	-0.03377
	0.15377

	S 1.57
	P6
	S 1.57
	P2
	0.132
	0.02308
	5.71934
	3.75432E-5
	0.05
	1
	0.03823
	0.22577

	S 1.57
	P6
	S 1.57
	P 4
	0.072
	0.02308
	3.11964
	1
	0.05
	0
	-0.02177
	0.16577

	S 1.57
	P 8
	S 1.57
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S 1.57
	P 8
	S 1.57
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S 1.57
	P 8
	S 1.57
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S 1.57
	P 10
	S 1.57
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S 1.57
	P 10
	S 1.57
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S 1.57
	P 10
	S 1.57
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S 1.57
	P 10
	S 1.57
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S 1.57
	P 12
	S 1.57
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S 1.57
	P 12
	S 1.57
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S 1.57
	P 12
	S 1.57
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S 1.57
	P 12
	S 1.57
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S 1.57
	P 12
	S 1.57
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S2.35
	P2
	S 1.57
	P2
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S2.35
	P2
	S 1.57
	P 4
	-0.06
	0.02308
	-2.5997
	1
	0.05
	0
	-0.15377
	0.03377

	S2.35
	P2
	S 1.57
	P6
	-0.132
	0.02308
	-5.71934
	3.75432E-5
	0.05
	1
	-0.22577
	-0.03823

	S2.35
	P2
	S 1.57
	P 8
	-0.194
	0.02308
	-8.4057
	2.36267E-11
	0.05
	1
	-0.28777
	-0.10023

	S2.35
	P2
	S 1.57
	P 10
	-0.258
	0.02308
	-11.17872
	1.77252E-18
	0.05
	1
	-0.35177
	-0.16423

	S2.35
	P2
	S 1.57
	P 12
	-0.332
	0.02308
	-14.38502
	7.59174E-27
	0.05
	1
	-0.42577
	-0.23823

	S2.35
	P 4
	S 1.57
	P2
	0.06
	0.02308
	2.5997
	1
	0.05
	0
	-0.03377
	0.15377

	S2.35
	P 4
	S 1.57
	P 4
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S2.35
	P 4
	S 1.57
	P6
	-0.072
	0.02308
	-3.11964
	1
	0.05
	0
	-0.16577
	0.02177

	S2.35
	P 4
	S 1.57
	P 8
	-0.134
	0.02308
	-5.806
	2.47362E-5
	0.05
	1
	-0.22777
	-0.04023

	S2.35
	P 4
	S 1.57
	P 10
	-0.198
	0.02308
	-8.57902
	8.74639E-12
	0.05
	1
	-0.29177
	-0.10423

	S2.35
	P 4
	S 1.57
	P 12
	-0.272
	0.02308
	-11.78531
	4.55006E-20
	0.05
	1
	-0.36577
	-0.17823

	S2.35
	P 4
	S2.35
	P2
	0.06
	0.02308
	2.5997
	1
	0.05
	0
	-0.03377
	0.15377

	S2.35
	P6
	S 1.57
	P2
	0.132
	0.02308
	5.71934
	3.75432E-5
	0.05
	1
	0.03823
	0.22577

	S2.35
	P6
	S 1.57
	P 4
	0.072
	0.02308
	3.11964
	1
	0.05
	0
	-0.02177
	0.16577

	S2.35
	P6
	S 1.57
	P6
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S2.35
	P6
	S 1.57
	P 8
	-0.062
	0.02308
	-2.68636
	1
	0.05
	0
	-0.15577
	0.03177

	S2.35
	P6
	S 1.57
	P 10
	-0.126
	0.02308
	-5.45937
	1.28392E-4
	0.05
	1
	-0.21977
	-0.03223

	S2.35
	P6
	S 1.57
	P 12
	-0.2
	0.02308
	-8.66567
	5.30947E-12
	0.05
	1
	-0.29377
	-0.10623

	S2.35
	P6
	S2.35
	P2
	0.132
	0.02308
	5.71934
	3.75432E-5
	0.05
	1
	0.03823
	0.22577

	S2.35
	P6
	S2.35
	P 4
	0.072
	0.02308
	3.11964
	1
	0.05
	0
	-0.02177
	0.16577

	S2.35
	P 8
	S 1.57
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S2.35
	P 8
	S 1.57
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S2.35
	P 8
	S 1.57
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S2.35
	P 8
	S 1.57
	P 8
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S2.35
	P 8
	S 1.57
	P 10
	-0.064
	0.02308
	-2.77301
	1
	0.05
	0
	-0.15777
	0.02977

	S2.35
	P 8
	S 1.57
	P 12
	-0.138
	0.02308
	-5.97931
	1.0625E-5
	0.05
	1
	-0.23177
	-0.04423

	S2.35
	P 8
	S2.35
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S2.35
	P 8
	S2.35
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S2.35
	P 8
	S2.35
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S2.35
	P 10
	S 1.57
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S2.35
	P 10
	S 1.57
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S2.35
	P 10
	S 1.57
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S2.35
	P 10
	S 1.57
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S2.35
	P 10
	S 1.57
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S2.35
	P 10
	S 1.57
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S2.35
	P 10
	S2.35
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S2.35
	P 10
	S2.35
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S2.35
	P 10
	S2.35
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977
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	S6.26
	P 8
	S 4.68
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S6.26
	P 8
	S 4.68
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S6.26
	P 8
	S 4.68
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S6.26
	P 8
	S 4.68
	P 8
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 8
	S 4.68
	P 10
	-0.064
	0.02308
	-2.77301
	1
	0.05
	0
	-0.15777
	0.02977

	S6.26
	P 8
	S 4.68
	P 12
	-0.138
	0.02308
	-5.97931
	1.0625E-5
	0.05
	1
	-0.23177
	-0.04423

	S6.26
	P 8
	S 5.34
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S6.26
	P 8
	S 5.34
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S6.26
	P 8
	S 5.34
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S6.26
	P 8
	S 5.34
	P 8
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 8
	S 5.34
	P 10
	-0.064
	0.02308
	-2.77301
	1
	0.05
	0
	-0.15777
	0.02977

	S6.26
	P 8
	S 5.34
	P 12
	-0.138
	0.02308
	-5.97931
	1.0625E-5
	0.05
	1
	-0.23177
	-0.04423

	S6.26
	P 8
	S6.26
	P2
	0.194
	0.02308
	8.4057
	2.36267E-11
	0.05
	1
	0.10023
	0.28777

	S6.26
	P 8
	S6.26
	P 4
	0.134
	0.02308
	5.806
	2.47362E-5
	0.05
	1
	0.04023
	0.22777

	S6.26
	P 8
	S6.26
	P6
	0.062
	0.02308
	2.68636
	1
	0.05
	0
	-0.03177
	0.15577

	S6.26
	P 10
	S 1.57
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S 1.57
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S 1.57
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S 1.57
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 10
	S 1.57
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 10
	S 1.57
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S6.26
	P 10
	S2.35
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S2.35
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S2.35
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S2.35
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 10
	S2.35
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 10
	S2.35
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S6.26
	P 10
	S 3.62
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S 3.62
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S 3.62
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S 3.62
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 10
	S 3.62
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 10
	S 3.62
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S6.26
	P 10
	S 4.68
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S 4.68
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S 4.68
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S 4.68
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 10
	S 4.68
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 10
	S 4.68
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S6.26
	P 10
	S 5.34
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S 5.34
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S 5.34
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S 5.34
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 10
	S 5.34
	P 10
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 10
	S 5.34
	P 12
	-0.074
	0.02308
	-3.2063
	1
	0.05
	0
	-0.16777
	0.01977

	S6.26
	P 10
	S6.26
	P2
	0.258
	0.02308
	11.17872
	1.77252E-18
	0.05
	1
	0.16423
	0.35177

	S6.26
	P 10
	S6.26
	P 4
	0.198
	0.02308
	8.57902
	8.74639E-12
	0.05
	1
	0.10423
	0.29177

	S6.26
	P 10
	S6.26
	P6
	0.126
	0.02308
	5.45937
	1.28392E-4
	0.05
	1
	0.03223
	0.21977

	S6.26
	P 10
	S6.26
	P 8
	0.064
	0.02308
	2.77301
	1
	0.05
	0
	-0.02977
	0.15777

	S6.26
	P 12
	S 1.57
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S 1.57
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S 1.57
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S 1.57
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S 1.57
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S6.26
	P 12
	S 1.57
	P 12
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 12
	S2.35
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S2.35
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S2.35
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S2.35
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S2.35
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S6.26
	P 12
	S2.35
	P 12
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 12
	S 3.62
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S 3.62
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S 3.62
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S 3.62
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S 3.62
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S6.26
	P 12
	S 3.62
	P 12
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 12
	S 4.68
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S 4.68
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S 4.68
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S 4.68
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S 4.68
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S6.26
	P 12
	S 4.68
	P 12
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 12
	S 5.34
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S 5.34
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S 5.34
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S 5.34
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S 5.34
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777

	S6.26
	P 12
	S 5.34
	P 12
	0
	0.02308
	0
	1
	0.05
	0
	-0.09377
	0.09377

	S6.26
	P 12
	S6.26
	P2
	0.332
	0.02308
	14.38502
	7.59174E-27
	0.05
	1
	0.23823
	0.42577

	S6.26
	P 12
	S6.26
	P 4
	0.272
	0.02308
	11.78531
	4.55006E-20
	0.05
	1
	0.17823
	0.36577

	S6.26
	P 12
	S6.26
	P6
	0.2
	0.02308
	8.66567
	5.30947E-12
	0.05
	1
	0.10623
	0.29377

	S6.26
	P 12
	S6.26
	P 8
	0.138
	0.02308
	5.97931
	1.0625E-5
	0.05
	1
	0.04423
	0.23177

	S6.26
	P 12
	S6.26
	P 10
	0.074
	0.02308
	3.2063
	1
	0.05
	0
	-0.01977
	0.16777


Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) shows that the difference of the means is not significant.
At α (0.05) level of variance, the Korean pine’s kerf width means comparison for the cutting speed, laser power and their interaction is illustrated in Figure 5. 
[image: Project Path: D:\DOCS FROM DISC_E\Papers now\Practical and Parametrical Analyses of NWJG Thin Wood Laser Machining\MDPI_AppliedScience\Experimental data of kerf width of Korean pine under machining conditions (M1 and M2).opju
PE Folder: 
Short Name: ANOVA2Way1][image: Project Path: D:\DOCS FROM DISC_E\Papers now\Practical and Parametrical Analyses of NWJG Thin Wood Laser Machining\MDPI_AppliedScience\Experimental data of kerf width of Korean pine under machining conditions (M1 and M2).opju
PE Folder: 
Short Name: ANOVA2Way11]
a) Cutting speed.                                                          b) Laser power. 
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b) Interaction.
[bookmark: _Ref85814738]Figure 5. Illustration of the means comparison test.
3.3. Appendix C
Under conditions M1 and M2 (Table 1), a two-way ANOVA with laser power and cutting speed affecting Northeast China ash’s kerf width (Table 10) was carried out. Similarly, the interaction and influence of the parameters on the kerf width were evaluated using Bonferroni Test. The means comparison is reported in Table 11, Table 12, and Table 13, respectively, for the cutting speed,  laser power, and interaction. 
[bookmark: _Ref85550729]Table 10. Kerf width data of Northeast China ash under conditions M1 and M2.
	Kerf width (Ai, Ak) data of Northeast China ash (Fraxinus mandshurica) (mm)

	A1.57
	A2.35
	A3.62
	A4.68
	A5.34
	A6.26
	A2
	A4
	A6
	A8
	A10
	A12

	0.81
	0.78
	0.69
	0.63
	0.57
	0.52
	0.53
	0.56
	0.62
	0.71
	0.79
	0.83

	0.79
	0.79
	0.71
	0.66
	0.59
	0.54
	0.52
	0.59
	0.61
	0.69
	0.81
	0.86

	0.82
	0.74
	0.73
	0.64
	0.56
	0.55
	0.54
	0.58
	0.64
	0.72
	0.78
	0.85

	0.81
	0.76
	0.69
	0.62
	0.57
	0.53
	0.52
	0.60
	0.61
	0.68
	0.82
	0.89

	0.83
	0.77
	0.72
	0.65
	0.58
	1.52
	0.56
	0.57
	0.63
	0.73
	0.76
	0.91


Ai and Ak denote the kerf width data of Northeast China ash (Fraxinus mandshurica) at different cutting speeds and laser power; where i takes the values of cutting speeds and k, the values of laser powers. 
[bookmark: _Ref85550741]Table 11. Means comparisons of cutting speed.
	
	Mean Diff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	S2.35  S1.57
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S3.62  S1.57
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S3.62  S2.35
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S4.68  S1.57
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S4.68  S2.35
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S4.68  S3.62
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S5.34  S1.57
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S5.34  S2.35
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S5.34  S3.62
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S5.34  S4.68
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S6.26  S1.57
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S6.26  S2.35
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S6.26  S3.62
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S6.26  S4.68
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641

	S6.26  S5.34
	0
	0.0055
	0
	1
	0.05
	0
	-0.01641
	0.01641


[bookmark: _Ref75789454]Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) suggests that the difference of the means is not significant.
[bookmark: _Ref85550749]Table 12. Means comparisons of laser power.
	
	Mean Diff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	P4  P2
	0.046
	0.0055
	8.36748
	6.99783E-13
	0.05
	1
	0.02959
	0.06241

	P6  P2
	0.088
	0.0055
	16.00735
	1.34484E-32
	0.05
	1
	0.07159
	0.10441

	P6  P4
	0.042
	0.0055
	7.63987
	4.17798E-11
	0.05
	1
	0.02559
	0.05841

	P8  P2
	0.172
	0.0055
	31.2871
	6.38985E-65
	0.05
	1
	0.15559
	0.18841

	P8  P4
	0.126
	0.0055
	22.91962
	1.01596E-48
	0.05
	1
	0.10959
	0.14241

	P8  P6
	0.084
	0.0055
	15.27974
	9.27087E-31
	0.05
	1
	0.06759
	0.10041

	P10  P2
	0.258
	0.0055
	46.93064
	5.54168E-88
	0.05
	1
	0.24159
	0.27441

	P10  P4
	0.212
	0.0055
	38.56316
	1.32137E-76
	0.05
	1
	0.19559
	0.22841

	P10  P6
	0.17
	0.0055
	30.92329
	2.77221E-64
	0.05
	1
	0.15359
	0.18641

	P10  P8
	0.086
	0.0055
	15.64355
	1.10928E-31
	0.05
	1
	0.06959
	0.10241

	P12  P2
	0.334
	0.0055
	60.75517
	2.37491E-103
	0.05
	1
	0.31759
	0.35041

	P12  P4
	0.288
	0.0055
	52.3877
	1.74988E-94
	0.05
	1
	0.27159
	0.30441

	P12  P6
	0.246
	0.0055
	44.74782
	3.40677E-85
	0.05
	1
	0.22959
	0.26241

	P12  P8
	0.162
	0.0055
	29.46808
	1.11857E-61
	0.05
	1
	0.14559
	0.17841

	P12  10
	0.076
	0.0055
	13.82453
	5.07838E-27
	0.05
	1
	0.05959
	0.09241


Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) suggests that the difference of the means is not significant.
[bookmark: _Ref85550759]Table 13. Interaction. 
	Cutting Speed
	Laser Power
	Cutting Speed
	Laser Power
	MeanDiff
	SEM
	t Value
	Prob
	Alpha
	Sig
	LCL
	UCL

	S1.57
	P4
	S1.57
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S1.57
	P6
	S1.57
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S1.57
	P6
	S1.57
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S1.57
	P8
	S1.57
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S1.57
	P8
	S1.57
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S1.57
	P8
	S1.57
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S1.57
	P10
	S1.57
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S1.57
	P10
	S1.57
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S1.57
	P10
	S1.57
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S1.57
	P10
	S1.57
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S1.57
	P12
	S1.57
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S1.57
	P12
	S1.57
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S1.57
	P12
	S1.57
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S1.57
	P12
	S1.57
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S1.57
	P12
	S1.57
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S2.35
	P2
	S1.57
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P2
	S1.57
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S2.35
	P2
	S1.57
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S2.35
	P2
	S1.57
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S2.35
	P2
	S1.57
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S2.35
	P2
	S1.57
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S2.35
	P4
	S1.57
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S2.35
	P4
	S1.57
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P4
	S1.57
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S2.35
	P4
	S1.57
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S2.35
	P4
	S1.57
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S2.35
	P4
	S1.57
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S2.35
	P4
	S2.35
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S2.35
	P6
	S1.57
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S2.35
	P6
	S1.57
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S2.35
	P6
	S1.57
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P6
	S1.57
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S2.35
	P6
	S1.57
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S2.35
	P6
	S1.57
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S2.35
	P6
	S2.35
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S2.35
	P6
	S2.35
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S2.35
	P8
	S1.57
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S2.35
	P8
	S1.57
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S2.35
	P8
	S1.57
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S2.35
	P8
	S1.57
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P8
	S1.57
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S2.35
	P8
	S1.57
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S2.35
	P8
	S2.35
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S2.35
	P8
	S2.35
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S2.35
	P8
	S2.35
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S2.35
	P10
	S1.57
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S2.35
	P10
	S1.57
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S2.35
	P10
	S1.57
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S2.35
	P10
	S1.57
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S2.35
	P10
	S1.57
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P10
	S1.57
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S2.35
	P10
	S2.35
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S2.35
	P10
	S2.35
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S2.35
	P10
	S2.35
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S2.35
	P10
	S2.35
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S2.35
	P12
	S1.57
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S2.35
	P12
	S1.57
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S2.35
	P12
	S1.57
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S2.35
	P12
	S1.57
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S2.35
	P12
	S1.57
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S2.35
	P12
	S1.57
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S2.35
	P12
	S2.35
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S2.35
	P12
	S2.35
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S2.35
	P12
	S2.35
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S2.35
	P12
	S2.35
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S2.35
	P12
	S2.35
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S3.62
	P2
	S1.57
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P2
	S1.57
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S3.62
	P2
	S1.57
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S3.62
	P2
	S1.57
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S3.62
	P2
	S1.57
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S3.62
	P2
	S1.57
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S3.62
	P2
	S2.35
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P2
	S2.35
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S3.62
	P2
	S2.35
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S3.62
	P2
	S2.35
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S3.62
	P2
	S2.35
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S3.62
	P2
	S2.35
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S3.62
	P4
	S1.57
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S3.62
	P4
	S1.57
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P4
	S1.57
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S3.62
	P4
	S1.57
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S3.62
	P4
	S1.57
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S3.62
	P4
	S1.57
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S3.62
	P4
	S2.35
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S3.62
	P4
	S2.35
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P4
	S2.35
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S3.62
	P4
	S2.35
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S3.62
	P4
	S2.35
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S3.62
	P4
	S2.35
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S3.62
	P4
	S3.62
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S3.62
	P6
	S1.57
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S3.62
	P6
	S1.57
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S3.62
	P6
	S1.57
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P6
	S1.57
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S3.62
	P6
	S1.57
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S3.62
	P6
	S1.57
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S3.62
	P6
	S2.35
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S3.62
	P6
	S2.35
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S3.62
	P6
	S2.35
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P6
	S2.35
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S3.62
	P6
	S2.35
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S3.62
	P6
	S2.35
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S3.62
	P6
	S3.62
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S3.62
	P6
	S3.62
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S3.62
	P8
	S1.57
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S3.62
	P8
	S1.57
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S3.62
	P8
	S1.57
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S3.62
	P8
	S1.57
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P8
	S1.57
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S3.62
	P8
	S1.57
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S3.62
	P8
	S2.35
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S3.62
	P8
	S2.35
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S3.62
	P8
	S2.35
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S3.62
	P8
	S2.35
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P8
	S2.35
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S3.62
	P8
	S2.35
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S3.62
	P8
	S3.62
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S3.62
	P8
	S3.62
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S3.62
	P8
	S3.62
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S3.62
	P10
	S1.57
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S3.62
	P10
	S1.57
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S3.62
	P10
	S1.57
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S3.62
	P10
	S1.57
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S3.62
	P10
	S1.57
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P10
	S1.57
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S3.62
	P10
	S2.35
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S3.62
	P10
	S2.35
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S3.62
	P10
	S2.35
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S3.62
	P10
	S2.35
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S3.62
	P10
	S2.35
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P10
	S2.35
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S3.62
	P10
	S3.62
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S3.62
	P10
	S3.62
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S3.62
	P10
	S3.62
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S3.62
	P10
	S3.62
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S3.62
	P12
	S1.57
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S3.62
	P12
	S1.57
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S3.62
	P12
	S1.57
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S3.62
	P12
	S1.57
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S3.62
	P12
	S1.57
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S3.62
	P12
	S1.57
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P12
	S2.35
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S3.62
	P12
	S2.35
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S3.62
	P12
	S2.35
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S3.62
	P12
	S2.35
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S3.62
	P12
	S2.35
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S3.62
	P12
	S2.35
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S3.62
	P12
	S3.62
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S3.62
	P12
	S3.62
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S3.62
	P12
	S3.62
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S3.62
	P12
	S3.62
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S3.62
	P12
	S3.62
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S4.68
	P2
	S1.57
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P2
	S1.57
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S4.68
	P2
	S1.57
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S4.68
	P2
	S1.57
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S4.68
	P2
	S1.57
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S4.68
	P2
	S1.57
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S4.68
	P2
	S2.35
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P2
	S2.35
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S4.68
	P2
	S2.35
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S4.68
	P2
	S2.35
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S4.68
	P2
	S2.35
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S4.68
	P2
	S2.35
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S4.68
	P2
	S3.62
	P2
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P2
	S3.62
	P4
	-0.046
	0.01347
	-3.41601
	0.52041
	0.05
	0
	-0.10071
	0.00871

	S4.68
	P2
	S3.62
	P6
	-0.088
	0.01347
	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S4.68
	P2
	S3.62
	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S4.68
	P2
	S3.62
	P10
	-0.258
	0.01347
	-19.15935
	1.21031E-38
	0.05
	1
	-0.31271
	-0.20329

	S4.68
	P2
	S3.62
	P12
	-0.334
	0.01347
	-24.8032
	4.81764E-51
	0.05
	1
	-0.38871
	-0.27929

	S4.68
	P4
	S1.57
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S4.68
	P4
	S1.57
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P4
	S1.57
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S4.68
	P4
	S1.57
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S4.68
	P4
	S1.57
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S4.68
	P4
	S1.57
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S4.68
	P4
	S2.35
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S4.68
	P4
	S2.35
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P4
	S2.35
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S4.68
	P4
	S2.35
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S4.68
	P4
	S2.35
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S4.68
	P4
	S2.35
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S4.68
	P4
	S3.62
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S4.68
	P4
	S3.62
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P4
	S3.62
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S4.68
	P4
	S3.62
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S4.68
	P4
	S3.62
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S4.68
	P4
	S3.62
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S4.68
	P4
	S4.68
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S4.68
	P6
	S1.57
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S4.68
	P6
	S1.57
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S4.68
	P6
	S1.57
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P6
	S1.57
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S4.68
	P6
	S1.57
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S4.68
	P6
	S1.57
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S4.68
	P6
	S2.35
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S4.68
	P6
	S2.35
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S4.68
	P6
	S2.35
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P6
	S2.35
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S4.68
	P6
	S2.35
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S4.68
	P6
	S2.35
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S4.68
	P6
	S3.62
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S4.68
	P6
	S3.62
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S4.68
	P6
	S3.62
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P6
	S3.62
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S4.68
	P6
	S3.62
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S4.68
	P6
	S3.62
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S4.68
	P6
	S4.68
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S4.68
	P6
	S4.68
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S4.68
	P8
	S1.57
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S4.68
	P8
	S1.57
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S4.68
	P8
	S1.57
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S4.68
	P8
	S1.57
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P8
	S1.57
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S4.68
	P8
	S1.57
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S4.68
	P8
	S2.35
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S4.68
	P8
	S2.35
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S4.68
	P8
	S2.35
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S4.68
	P8
	S2.35
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P8
	S2.35
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S4.68
	P8
	S2.35
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S4.68
	P8
	S3.62
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S4.68
	P8
	S3.62
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S4.68
	P8
	S3.62
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S4.68
	P8
	S3.62
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P8
	S3.62
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S4.68
	P8
	S3.62
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S4.68
	P8
	S4.68
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S4.68
	P8
	S4.68
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S4.68
	P8
	S4.68
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S4.68
	P10
	S1.57
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S4.68
	P10
	S1.57
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S4.68
	P10
	S1.57
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S4.68
	P10
	S1.57
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S4.68
	P10
	S1.57
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S4.68
	P10
	S1.57
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S4.68
	P10
	S2.35
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S4.68
	P10
	S2.35
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S4.68
	P10
	S2.35
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S4.68
	P10
	S2.35
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S4.68
	P10
	S2.35
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	P8
	S3.62
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	9.44604E-14
	0.05
	1
	0.07129
	0.18071
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	P8
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	6.23793
	2.93585E-6
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	0.02929
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	S5.34
	P8
	S3.62
	P8
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	0.01347
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	1
	0.05
	0
	-0.05471
	0.05471

	S5.34
	P8
	S3.62
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S5.34
	P8
	S3.62
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S5.34
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	0.01347
	12.7729
	1.17301E-22
	0.05
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	0.11729
	0.22671
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	P8
	S4.68
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	0.01347
	9.35689
	9.44604E-14
	0.05
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	0.07129
	0.18071

	S5.34
	P8
	S4.68
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	0.01347
	6.23793
	2.93585E-6
	0.05
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	0.02929
	0.13871

	S5.34
	P8
	S4.68
	P8
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	0.01347
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	1
	0.05
	0
	-0.05471
	0.05471

	S5.34
	P8
	S4.68
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S5.34
	P8
	S4.68
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	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S5.34
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	S5.34
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	0.172
	0.01347
	12.7729
	1.17301E-22
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	0.11729
	0.22671

	S5.34
	P8
	S5.34
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	0.126
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	9.35689
	9.44604E-14
	0.05
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	0.07129
	0.18071
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	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S5.34
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	6.38645
	1.38445E-6
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	19.15935
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	S2.35
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	12.62438
	2.87099E-22
	0.05
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	0.11529
	0.22471

	S5.34
	P10
	S2.35
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S5.34
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	S2.35
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	19.15935
	1.21031E-38
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	0.20329
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	0.212
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	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S5.34
	P10
	S3.62
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S5.34
	P10
	S3.62
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S5.34
	P10
	S3.62
	P10
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	0.01347
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	1
	0.05
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	15.74335
	2.60816E-30
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	12.62438
	2.87099E-22
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	0.11529
	0.22471
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	6.38645
	1.38445E-6
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	0.03129
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	S4.68
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	0.01347
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	1
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	-0.05471
	0.05471

	S5.34
	P10
	S4.68
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S5.34
	P10
	S5.34
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	0.01347
	19.15935
	1.21031E-38
	0.05
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	0.20329
	0.31271

	S5.34
	P10
	S5.34
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	0.01347
	15.74335
	2.60816E-30
	0.05
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	0.26671

	S5.34
	P10
	S5.34
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	0.01347
	12.62438
	2.87099E-22
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	0.11529
	0.22471
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	1.38445E-6
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	9.58445E-44
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	1.58146E-36
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	0.30071

	S5.34
	P12
	S1.57
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	0.01347
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	1.03587E-20
	0.05
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	0.10729
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	S5.34
	P12
	S1.57
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	5.64384
	5.3842E-5
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	0.13071
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	0.27929
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	S2.35
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	0.288
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	21.38719
	9.58445E-44
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	0.23329
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	P6
	0.246
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	18.26822
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	0.10729
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	24.8032
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	P12
	S5.34
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
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	S6.26
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	S1.57
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	0.01347
	-6.53497
	6.46977E-7
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	P2
	S1.57
	P8
	-0.172
	0.01347
	-12.7729
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	0.52041
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	S6.26
	P2
	S2.35
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	-0.088
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	-6.53497
	6.46977E-7
	0.05
	1
	-0.14271
	-0.03329

	S6.26
	P2
	S2.35
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	0.01347
	-12.7729
	1.17301E-22
	0.05
	1
	-0.22671
	-0.11729

	S6.26
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	S2.35
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	-19.15935
	1.21031E-38
	0.05
	1
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	-0.20329

	S6.26
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	S2.35
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	-0.334
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	-24.8032
	4.81764E-51
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	-0.046
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	-3.41601
	0.52041
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	-0.088
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	-6.53497
	6.46977E-7
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	-0.22671
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	S3.62
	P10
	-0.258
	0.01347
	-19.15935
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	-3.41601
	0.52041
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	-0.10071
	0.00871
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	-0.088
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	6.46977E-7
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	-0.14271
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	P8
	-0.172
	0.01347
	-12.7729
	1.17301E-22
	0.05
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	-0.22671
	-0.11729
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	P10
	-0.258
	0.01347
	-19.15935
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	-0.34271
	-0.23329

	S6.26
	P4
	S4.68
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S6.26
	P4
	S4.68
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P4
	S4.68
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S6.26
	P4
	S4.68
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S6.26
	P4
	S4.68
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S6.26
	P4
	S4.68
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S6.26
	P4
	S5.34
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S6.26
	P4
	S5.34
	P4
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P4
	S5.34
	P6
	-0.042
	0.01347
	-3.11896
	1
	0.05
	0
	-0.09671
	0.01271

	S6.26
	P4
	S5.34
	P8
	-0.126
	0.01347
	-9.35689
	9.44604E-14
	0.05
	1
	-0.18071
	-0.07129

	S6.26
	P4
	S5.34
	P10
	-0.212
	0.01347
	-15.74335
	2.60816E-30
	0.05
	1
	-0.26671
	-0.15729

	S6.26
	P4
	S5.34
	P12
	-0.288
	0.01347
	-21.38719
	9.58445E-44
	0.05
	1
	-0.34271
	-0.23329

	S6.26
	P4
	S6.26
	P2
	0.046
	0.01347
	3.41601
	0.52041
	0.05
	0
	-0.00871
	0.10071

	S6.26
	P6
	S1.57
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S1.57
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P6
	S1.57
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P6
	S1.57
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S6.26
	P6
	S1.57
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S6.26
	P6
	S1.57
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S6.26
	P6
	S2.35
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S2.35
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P6
	S2.35
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P6
	S2.35
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S6.26
	P6
	S2.35
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S6.26
	P6
	S2.35
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S6.26
	P6
	S3.62
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S3.62
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P6
	S3.62
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P6
	S3.62
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S6.26
	P6
	S3.62
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S6.26
	P6
	S3.62
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S6.26
	P6
	S4.68
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S4.68
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P6
	S4.68
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P6
	S4.68
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S6.26
	P6
	S4.68
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S6.26
	P6
	S4.68
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S6.26
	P6
	S5.34
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S5.34
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P6
	S5.34
	P6
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P6
	S5.34
	P8
	-0.084
	0.01347
	-6.23793
	2.93585E-6
	0.05
	1
	-0.13871
	-0.02929

	S6.26
	P6
	S5.34
	P10
	-0.17
	0.01347
	-12.62438
	2.87099E-22
	0.05
	1
	-0.22471
	-0.11529

	S6.26
	P6
	S5.34
	P12
	-0.246
	0.01347
	-18.26822
	1.58146E-36
	0.05
	1
	-0.30071
	-0.19129

	S6.26
	P6
	S6.26
	P2
	0.088
	0.01347
	6.53497
	6.46977E-7
	0.05
	1
	0.03329
	0.14271

	S6.26
	P6
	S6.26
	P4
	0.042
	0.01347
	3.11896
	1
	0.05
	0
	-0.01271
	0.09671

	S6.26
	P8
	S1.57
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S1.57
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S1.57
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P8
	S1.57
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P8
	S1.57
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S6.26
	P8
	S1.57
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S6.26
	P8
	S2.35
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S2.35
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S2.35
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P8
	S2.35
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P8
	S2.35
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S6.26
	P8
	S2.35
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S6.26
	P8
	S3.62
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S3.62
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S3.62
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P8
	S3.62
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P8
	S3.62
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S6.26
	P8
	S3.62
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S6.26
	P8
	S4.68
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S4.68
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S4.68
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P8
	S4.68
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P8
	S4.68
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S6.26
	P8
	S4.68
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S6.26
	P8
	S5.34
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S5.34
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S5.34
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P8
	S5.34
	P8
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P8
	S5.34
	P10
	-0.086
	0.01347
	-6.38645
	1.38445E-6
	0.05
	1
	-0.14071
	-0.03129

	S6.26
	P8
	S5.34
	P12
	-0.162
	0.01347
	-12.03029
	1.03587E-20
	0.05
	1
	-0.21671
	-0.10729

	S6.26
	P8
	S6.26
	P2
	0.172
	0.01347
	12.7729
	1.17301E-22
	0.05
	1
	0.11729
	0.22671

	S6.26
	P8
	S6.26
	P4
	0.126
	0.01347
	9.35689
	9.44604E-14
	0.05
	1
	0.07129
	0.18071

	S6.26
	P8
	S6.26
	P6
	0.084
	0.01347
	6.23793
	2.93585E-6
	0.05
	1
	0.02929
	0.13871

	S6.26
	P10
	S1.57
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S1.57
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S1.57
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S1.57
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P10
	S1.57
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P10
	S1.57
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S6.26
	P10
	S2.35
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S2.35
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S2.35
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S2.35
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P10
	S2.35
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P10
	S2.35
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S6.26
	P10
	S3.62
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S3.62
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S3.62
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S3.62
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P10
	S3.62
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P10
	S3.62
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S6.26
	P10
	S4.68
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S4.68
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S4.68
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S4.68
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P10
	S4.68
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P10
	S4.68
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S6.26
	P10
	S5.34
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S5.34
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S5.34
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S5.34
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P10
	S5.34
	P10
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P10
	S5.34
	P12
	-0.076
	0.01347
	-5.64384
	5.3842E-5
	0.05
	1
	-0.13071
	-0.02129

	S6.26
	P10
	S6.26
	P2
	0.258
	0.01347
	19.15935
	1.21031E-38
	0.05
	1
	0.20329
	0.31271

	S6.26
	P10
	S6.26
	P4
	0.212
	0.01347
	15.74335
	2.60816E-30
	0.05
	1
	0.15729
	0.26671

	S6.26
	P10
	S6.26
	P6
	0.17
	0.01347
	12.62438
	2.87099E-22
	0.05
	1
	0.11529
	0.22471

	S6.26
	P10
	S6.26
	P8
	0.086
	0.01347
	6.38645
	1.38445E-6
	0.05
	1
	0.03129
	0.14071

	S6.26
	P12
	S1.57
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S1.57
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S1.57
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S1.57
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S1.57
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S6.26
	P12
	S1.57
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P12
	S2.35
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S2.35
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S2.35
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S2.35
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S2.35
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S6.26
	P12
	S2.35
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P12
	S3.62
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S3.62
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S3.62
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S3.62
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S3.62
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S6.26
	P12
	S3.62
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P12
	S4.68
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S4.68
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S4.68
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S4.68
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S4.68
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S6.26
	P12
	S4.68
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P12
	S5.34
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S5.34
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S5.34
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S5.34
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S5.34
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071

	S6.26
	P12
	S5.34
	P12
	0
	0.01347
	0
	1
	0.05
	0
	-0.05471
	0.05471

	S6.26
	P12
	S6.26
	P2
	0.334
	0.01347
	24.8032
	4.81764E-51
	0.05
	1
	0.27929
	0.38871

	S6.26
	P12
	S6.26
	P4
	0.288
	0.01347
	21.38719
	9.58445E-44
	0.05
	1
	0.23329
	0.34271

	S6.26
	P12
	S6.26
	P6
	0.246
	0.01347
	18.26822
	1.58146E-36
	0.05
	1
	0.19129
	0.30071

	S6.26
	P12
	S6.26
	P8
	0.162
	0.01347
	12.03029
	1.03587E-20
	0.05
	1
	0.10729
	0.21671

	S6.26
	P12
	S6.26
	P10
	0.076
	0.01347
	5.64384
	5.3842E-5
	0.05
	1
	0.02129
	0.13071


Sig equals one (σ=1) indicates that at 0.05 level, the difference of the means is significant, whereas Sig equals zero (σ=0) suggests that the difference of the means is not significant.
Additionally, at α (0.05) level of variance, this means comparison graphically illustrated in Figure 6. 
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a) Cutting speed.                                                          b) Laser power. 
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b) Interaction.
[bookmark: _Ref85819530]Figure 6. Graphic of the means comparison test.
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korean pine cut kerf width data at 2W.

 

korean pine cut kerf width data at 4W.

 

korean pine cut kerf width data at 6W.
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korean pine cut kerf width data at 10W.
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Kerf width of the Korean pine at 1.57 mm/s.
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