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Abstract

Similarly as metal cutting machines, wood cutting machines can be also equipped with automatic devices for determination of tools conditions. The paper presents one of the methods used for determination of limits of woodworking parameters or admissible wear of blades of cutting tools. The paper includes the results of measurements of woodworking process and other wood materials by means of continuo measurement of a surface temperature by means of IR camera and pyrometer.

1. Introduction

Similarly as metal cutting machines, wood cutting machines can be also equipped with automatic devices for determination of tools conditions. The paper presents one of the methods used for determination of limits of woodworking parameters or admissible wear of blades of cutting tools.

Determination of tool blade wear during a cutting process is extremely difficult. As we know there is a close relation between of cutting process temperature and degree of blade’s wear. Temperature measurement of tool blade used for woodworking is an appropriate factor of the process control.

During machine cutting the balance between temperature of tool blade and temperature on the surface of the worked material is observed. A temperature measurement of the worked material enables determination temperature and technical conditions (degree of wear) of a cutting tool [1].

The paper includes the results of measurements of woodworking process and other wood materials by means of continuo measurement of a surface temperature by means of IR camera and pyrometer.

2. Measurements of temperature changes by means of IR camera

Figure1 presents the control stand. The camera is situated next to milling machine and its optical axis covers with a working plane of a cutting tool. The worked elements were moved by means of a cylindrical, universal feed mechanism along a guide which was made for the experiment. In the guide a rectangular hole was drilled for observation of the treated surface just behind a milling cutter.

IR Inframetrics 760 camera was used for the measurements. The chosen images of temperature area (for temperature range from 17,9( C to 29,3( C with accuracy (0.2( C) were registered on a videotape and in a computer memory.

In the analysis of termovision images the temperatures distribution was registered a line parallel to feed direction, in the working plane of the cutting toll (i.e., half-way thickness of the worked element).

Figure 2 presents temperatures distribution on the worked wooden board with the use of a sharp and blunt blade. The measurements were carried out for the same type of wood and at the same cutting velocity and rate of travel of the worked board. The results of experiment showed a considerable temperatures difference of the worked surface with the use of a sharp or blunt blade. Thus measurement of temperatures distribution can be applied for determination of technical condition of a tool while woodworking or other wooden materials treatment [2].

For temperature determination in diagnosis IR pyrometer can be used. Such pyrometer is cheaper than IR camera. Pyrometer parameters must be adequate for travel rate of the worked material and small measurement area should be only near a cutting tool. Due to high degree of dust the pyrometer should be protected from it by applying additional supply ventilation for pyrometer lens.

Furthermore, the pyrometer should be fixed in another arrangement than woodworking machine one so that it should not undergo machine vibrations. Picture 1 presents the pyrometer constructed for woodworking process control.

3. Temperature measurement by means of pyrometer

For experiments a pyrometer constructed on the basis of smart measuring head and software of the RAYTEK was used. This device allows for remote temperature measurement with accuracy 1% and resolution of 0.1( C. Diameter of measuring area is 6,4 mm (for the distance of 200 mm). Spectral range of the device is within 8-14 (m, what significantly eliminates the influence of external disturbances on the accuracy of measurement. Additionally, the pyrometer was equipped with laser diodes (670 nm) indicating precisely the place of measuring area and autonomous air ventilation on optical elements allows for proper work of the device dustiness. Picture 2 shows the pyrometer on the measuring position.

Temperature measurements were carried out while milling fibreboard of medium density (MDF). The large width (thickness) of shavings causes disturbances of a cutting process because of additional material squashing by the shavings. As a result of material squashing and at the same increase in power of a friction force additional heat is produced. The aim of experiments was to determine the influence of the shavings width on temperature of the worked surface.

Figure 3 present heating of worked surface as cutting distance increases while milling MDF with the use of tools with the same blades of various values of shavings width. Figure 4 presents the change of medium temperature depending on the shavings width [1].

Temperature measurements of the worked surface obtained by the use of pyrometer indicate that it is possible to determine the degree of tool’s wear as well as to establish permissible values of cutting process. Temperature value of the worked surface can be the basic signal for automatic control system of woodworking and at the same allows for wood working control.

4. Conclusions

The experiments have shown usefulness of IR pyrometer for continuos temperature measurements of the worked surface while milling wood and wooden materials. Additionally it was concluded that while diagnosis of wood and wooden materials treatment that temperature measurement of the worked surface only is not sufficient one. For example in experiments of shavings width influence of tool with the same blades on the temperature of the worked surface determination of adequate shavings width for proper cutting process be confirmed by experiment results of cutting forces distribution. Only then it is possible to provide exact data for practical application tools with the same blades application.

The experiments have also shown that as tools wear increases a temperature of the worked surface increases as well. It is obvious, and carpenters commonly know this phenomenon. Work with blunt tool causes burns and even carbonisation of the worked elements. The application of IR pyrometers for determination of limits of cutting tools wear allows for automation of this process. Temperature of the worked surface and values of cutting forces are optimum input signals for smart systems of woodworking monitoring and in particular for determination of limits of a blades wear of cutting tool.

Further experiments are planned purpose of which is determination of influence of blades wear degree on temperature of the worked surface. The developed infrared pyrometer will be used to determine temperature value.
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Fig .1 Control stand: 1-milling machine, 2-feed mechanism, 3-worked element, 4-guide, 5-slot for observation of the treated surface, 6-IR camera.
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Fig.2 Temperature of the surface of worked wood measured close the cutting tool: 1-blunt tool 2-sharp tool.
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Fig.1. IR pyrometer constructed for woodworking process control
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Fig.2. IR pyrometer on the measuring position
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Fig.3. Relation between the value of shaving width and the temperature of worked surface
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Fig.4. Relation between the value of shaving width and the medium temperature of worked surface
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		81		20.9		19.2						304		22.3										20.5

		82		20.8		19.2						305		22.3		22.43		19.94		16.17				20.3		20.3666666667

		83		20.7		19.6						306		22.5										20.3

		84		20.6		18.9						307		22.5										20.5

		85		20.5		19.2						308		22.5		22.33		19.11		15.04				20.6		20.4666666667

		86		20.5		19						309		22.2										20.5

		87		20.9		19.1						310		22.3										20.3

		88		20.7		19.3						311		22.3		22.20		19.54		15.66				20.4		20.3333333333

		89		20.5		19.4						312		22.1										20.1

		90		20.7		19.2						313		22.2										20.5

		91		20.7		19.7						314		22.4		22.33		19.81		15.58				20.1		20.3333333333

		92		20.7		19.7						315		22.3										20.5

		93		20.7		19.7						316		22.3										20.4

		94		20.7		19.6						317		22.5		22.57		19.47						20.3

		95		20.7		19.8						318		22.6										20.6

		96		20.5		19.8						319		22.6										16.6

		97		20.6		20.1						320		22.6		22.37		19.41						16.6

		98		20.7		19.7						321		22.4										16.6

		99		20.8		20.7						322		22.1										16.6

		100		20.8		20.5												(2.49)

		101		20.8		21.3

		102		20.7		21

		103		20.7		21.4

		104		20.8		21.4

		105		20.6		21.1

		106		20.5		22.1

		107		20.5		21.8

		108		20.5		22.6

		109		20.5		22.1

		110		20.4		22.5

		111		20.7		22.9

		112		21		22.1

		113		21.2		23.5

		114		21.6		21.4

		115		22.3		23.9

		116		22.9		20.7

		117		24		22.3

		118		24.2		19.3

		119		24.3		20

		120		24.4		19.2

		121		24.2		20

		122		24		19.2

		123		23.1		19.7

		124		22.5		19.5

		125		21.8		19.6

		126		21.5		20.5

		127		21.4		20.3

		128		21.4		21.9

		129		21.3		21.8

		130		21.1		22

		131		21		22

		132		21		22

		133		21.1		22.3

		134		21.1		22.9

		135		20.9		22.3

		136		21.1		22.9

		137		21.3		22

		138		21.4		23.4

		139		21.4		22.9

		140		21.4		24.8

		141		21.4		23.8

		142		21.3		26.3

		143		21.3		24.5

		144		21.7		25.8

		145		21.7		24.5

		146		21.6		25.5

		147		21.8		24.8

		148		21.6		24.9

		149		21.6		24.9

		150		21.7		24.9

		151		21.8		24.7

		152		21.8		24.7

		153		22		24.2

		154		21.9		24.4

		155		21.9		24.4

		156		22		24

		157		22.1		23.7

		158		22.3		22.8

		159		22.7		22.8

		160		22.6		21.6

		161		22.6		23.1

		162		22.6		20.1

		163		22.8		21.9

		164		23		19.5

		165		23.1		19.8

		166		23		19.3

		167		23		19.3

		168		23.3		18.9

		169		23.5		19.1

		170		23.6		19.2

		171		23.7		18.9

		172		23.8		19.4

		173		24		19.5

		174		24.1		19.6

		175		24.2		19.6

		176		24.4		20

		177		24.4		19.8

		178		24.5		19.6

		179		24.6		19.5

		180		25.2		19.6

		181		25.1		19.9

		182		25		19.8

		183		25.5		19.8

		184		26.1		19.8

		185		26.6		19.9

		186		26.6		19.9

		187		26.6		19.8

		188		26.6		19.6

		189		26.6		19.8

		190		26.6		19.8

		191		26.6		19.8

		192		26.6		20.1

		193		26.6		19.7

		194		26.5		19.7

		195		22.3		20.2

		196		21.8		19.9

		197		21.3		20

		198		21.1		19.8

		199		21.1		19.8

		200		21.1		20

		201		21.2		19.9

		202		21.1		19.9

		203		21		20.2

		204		20.8		19.9

		205		20.9		19.8

		206		21		19.8

		207		21		20

		208		21		19.7

		209		21.1		19.9

		210		21.1		19.9

		211		21.1		19.7

		212		21.2		20

		213		21.4		19.6

		214		21.4		19.9

		215		21.4		20.1

		216		21.5		19.9

		217		22		19.8

		218		22.4		19.7

		219		23.5		19.9

		220		23.7		19.7

		221		23.9		19.9

		222		24.3		19.8

		223		24.5		19.8

		224		24.7		20.2

		225		25		19.9

		226		24.7		19.9

		227		24.5		19.9

		228		25.3		20

		229		25.5		20.3

		230		25.8		19.7

		231		26		20.1

		232		26.2		19.8

		233		26.4		19.7

		234		26.3		20

		235		26.3		20.2

		236		26.3		19.9

		237		25.7		19.8

		238		25.6		19.7

		239		25.5		19.9

		240		25		20

		241		24.9		19.8

		242		24.8		20

		243		24.7		20.1

		244		24.5		20

		245		24.4		20.1

		246		24.7		19.8

		247		24.6		19.9

		248		24.6		20.1

		249		24.6		19.9

		250		24.7		19.9

		251		24.8		19.7

		252		24.9		19.7

		253		25		19.8

		254		25.1		19.8

		255		24.8		20

		256		24.6		20.1

		257		24.5		19.8

		258		24.2		20

		259		24.3		19.9

		260		24.5		20.1

		261		24.5		20.3

		262		24.6		19.8

		263		24.8		19.8

		264		24.5		19.7

		265		24.5		20

		266		24.6		19.9

		267		24.8		20

		268		24.7		20

		269		24.6		20.1

		270		24.2		20.1

		271		24.4		19.9

		272		24.5		20

		273		24.4		20

		274		24.4		20.3

		275		24.4		20.1

		276		24.2		20.1

		277		23.8		20.1

		278		23.4		20.1

		279		23.3		20.1

		280		23.3		20.1

		281		23.3		20.4

		282		23.2		20.1

		283		23.3		20.1

		284		23.4		20.1

		285		23.5		20

		286		23.5		20

		287		23.5		20

		288		23.4		20.1

		289		23.3		20.1

		290		23.3		19.9

		291		23.3		20.1

		292		23.3		20

		293		23.3		20.3

		294		23		20.5

		295		23.1		20.1

		296		23.2		20.1

		297		23.3		20

		298		23.2		20.1

		299		23		20.5

		300		22.6		19.9

		301		22.6		20

		302		22.6		20.4

		303		22.4		20.4

		304		22.3		20.5

		305		22.3		20.3

		306		22.5		20.3

		307		22.5		20.5

		308		22.5		20.6

		309		22.2		20.5

		310		22.3		20.3

		311		22.3		20.4

		312		22.1		20.1

		313		22.2		20.5

		314		22.4		20.1

		315		22.3		20.5

		316		22.3		20.4

		317		22.5		20.3

		318		22.6		20.6

		319		22.6		16.6

		320		22.6		16.6

		321		22.4		16.6

		322		22.1		16.6

		323		21.8		16.6

		324		20.9		16.6

		325		20.6		16.6

		326		20.4		16.6

		327		20.4		16.6

		328		20.2		16.6

		329		20.1		16.6

		330		20.2		16.6

		331		20.1		16.6

		332		20		16.6

		333		20		16.6

		334		20		16.6

		335		20		16.6

		336		19.6		16.6

		337		19.7		16.6

		338		19.8		16.6

		339		19.9		16.6

		340		19.7		16.6

		341		19.7		16.6

		342		20		16.6

		343		19.8		16.6

		344		19.7		16.6

		345		19.7		16.6

		346		19.7		16.6

		347		19.7		16.6

		348		19.8		16.6

		349		19.7		16.6

		350		19.7		16.6

		351		19.8		16.6

		352		19.6		16.6

		353		19.4		16.6

		354		19.8		16.6

		355		19.6		16.6

		356		19.5		16.6

		357		19.7		16.6

		358		19.9		16.6

		359		20.1		16.6

		360		19.4		16.6

		361		19.5		16.6

		362		19.7		16.6

		363		19.9		16.6

		364		19.8		16.6

		365		19.7		16.6

		366		19.6		16.6

		367		19.6		16.6

		368		19.7		16.6

		369		19.7		16.6

		370		19.6		16.6

		371		19.5		16.6

		372		19.5		16.6

		373		19.5		16.6

		374		19.7		16.6

		375		19.7		16.6

		376		19.7		16.6

		377		19.7		16.6

		378		19.7		16.6
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		0		0		0		0		0		0

		0.067669172		0.067669172		0.067669172		0.067669172		0.067669172		0.067669172

		0.135338344		0.135338344		0.135338344		0.135338344		0.135338344		0.135338344

		0.203007516		0.203007516		0.203007516		0.203007516		0.203007516		0.203007516

		0.270676688		0.270676688		0.270676688		0.270676688		0.270676688		0.270676688

		0.33834586		0.33834586		0.33834586		0.33834586		0.33834586		0.33834586

		0.406015032		0.406015032		0.406015032		0.406015032		0.406015032		0.406015032

		0.473684204		0.473684204		0.473684204		0.473684204		0.473684204		0.473684204

		0.541353376		0.541353376		0.541353376		0.541353376		0.541353376		0.541353376

		0.609022548		0.609022548		0.609022548		0.609022548		0.609022548		0.609022548

		0.67669172		0.67669172		0.67669172		0.67669172		0.67669172		0.67669172

		0.744360892		0.744360892		0.744360892		0.744360892		0.744360892		0.744360892

		0.812030064		0.812030064		0.812030064		0.812030064		0.812030064		0.812030064

		0.879699236		0.879699236		0.879699236		0.879699236		0.879699236		0.879699236

		0.947368408		0.947368408		0.947368408		0.947368408		0.947368408		0.947368408

		1.01503758		1.01503758		1.01503758		1.01503758		1.01503758		1.01503758

		1.082706752		1.082706752		1.082706752		1.082706752		1.082706752		1.082706752

		1.150375924		1.150375924		1.150375924		1.150375924		1.150375924		1.150375924

		1.218045096		1.218045096		1.218045096		1.218045096		1.218045096		1.218045096

		1.285714268		1.285714268		1.285714268		1.285714268		1.285714268		1.285714268

		1.35338344		1.35338344		1.35338344		1.35338344		1.35338344		1.35338344

		1.421052612		1.421052612		1.421052612		1.421052612		1.421052612		1.421052612

		1.488721784		1.488721784		1.488721784		1.488721784		1.488721784		1.488721784

		1.556390956		1.556390956		1.556390956		1.556390956		1.556390956		1.556390956

		1.624060128		1.624060128		1.624060128		1.624060128		1.624060128		1.624060128

		1.6917293		1.6917293		1.6917293		1.6917293		1.6917293		1.6917293

		1.759398472		1.759398472		1.759398472		1.759398472		1.759398472		1.759398472

		1.827067644		1.827067644		1.827067644		1.827067644		1.827067644		1.827067644

		1.894736816		1.894736816		1.894736816		1.894736816		1.894736816		1.894736816

		1.962405988		1.962405988		1.962405988		1.962405988		1.962405988		1.962405988

		2.03007516		2.03007516		2.03007516		2.03007516		2.03007516		2.03007516

		2.097744332		2.097744332		2.097744332		2.097744332		2.097744332		2.097744332

		2.165413504		2.165413504		2.165413504		2.165413504		2.165413504		2.165413504

		2.233082676		2.233082676		2.233082676		2.233082676		2.233082676		2.233082676

		2.300751848		2.300751848		2.300751848		2.300751848		2.300751848		2.300751848

		2.36842102		2.36842102		2.36842102		2.36842102		2.36842102		2.36842102

		2.436090192		2.436090192		2.436090192		2.436090192		2.436090192		2.436090192

		2.503759364		2.503759364		2.503759364		2.503759364		2.503759364		2.503759364

		2.571428536		2.571428536		2.571428536		2.571428536		2.571428536		2.571428536

		2.639097708		2.639097708		2.639097708		2.639097708		2.639097708		2.639097708

		2.70676688		2.70676688		2.70676688		2.70676688		2.70676688		2.70676688

		2.774436052		2.774436052		2.774436052		2.774436052		2.774436052		2.774436052

		2.842105224		2.842105224		2.842105224		2.842105224		2.842105224		2.842105224

		2.909774396		2.909774396		2.909774396		2.909774396		2.909774396		2.909774396

		2.977443568		2.977443568		2.977443568		2.977443568		2.977443568		2.977443568

		3.04511274		3.04511274		3.04511274		3.04511274		3.04511274		3.04511274

		3.112781912		3.112781912		3.112781912		3.112781912		3.112781912		3.112781912

		3.180451084		3.180451084		3.180451084		3.180451084		3.180451084		3.180451084

		3.248120256		3.248120256		3.248120256		3.248120256		3.248120256		3.248120256

		3.315789428		3.315789428		3.315789428		3.315789428		3.315789428		3.315789428

		3.3834586		3.3834586		3.3834586		3.3834586		3.3834586		3.3834586

		3.451127772		3.451127772		3.451127772		3.451127772		3.451127772		3.451127772

		3.518796944		3.518796944		3.518796944		3.518796944		3.518796944		3.518796944

		3.586466116		3.586466116		3.586466116		3.586466116		3.586466116		3.586466116

		3.654135288		3.654135288		3.654135288		3.654135288		3.654135288		3.654135288

		3.72180446		3.72180446		3.72180446		3.72180446		3.72180446		3.72180446

		3.789473632		3.789473632		3.789473632		3.789473632		3.789473632		3.789473632

		3.857142804		3.857142804		3.857142804		3.857142804		3.857142804		3.857142804

		3.924811976		3.924811976		3.924811976		3.924811976		3.924811976		3.924811976

		3.992481148		3.992481148		3.992481148		3.992481148		3.992481148		3.992481148

		4.06015032		4.06015032		4.06015032		4.06015032		4.06015032		4.06015032

		4.127819492		4.127819492		4.127819492		4.127819492		4.127819492		4.127819492

		4.195488664		4.195488664		4.195488664		4.195488664		4.195488664		4.195488664

		4.263157836		4.263157836		4.263157836		4.263157836		4.263157836		4.263157836

		4.330827008		4.330827008		4.330827008		4.330827008		4.330827008		4.330827008

		4.39849618		4.39849618		4.39849618		4.39849618		4.39849618		4.39849618

		4.466165352		4.466165352		4.466165352		4.466165352		4.466165352		4.466165352

		4.533834524		4.533834524		4.533834524		4.533834524		4.533834524		4.533834524

		4.601503696		4.601503696		4.601503696		4.601503696		4.601503696		4.601503696

		4.669172868		4.669172868		4.669172868		4.669172868		4.669172868		4.669172868

		4.73684204		4.73684204		4.73684204		4.73684204		4.73684204		4.73684204

		4.804511212		4.804511212		4.804511212		4.804511212		4.804511212		4.804511212

		4.872180384		4.872180384		4.872180384		4.872180384		4.872180384		4.872180384

		4.939849556		4.939849556		4.939849556		4.939849556		4.939849556		4.939849556

		5.007518728		5.007518728		5.007518728		5.007518728		5.007518728		5.007518728

		5.0751879		5.0751879		5.0751879		5.0751879		5.0751879		5.0751879

		5.142857072		5.142857072		5.142857072		5.142857072		5.142857072		5.142857072

		5.210526244		5.210526244		5.210526244		5.210526244		5.210526244		5.210526244

		5.278195416		5.278195416		5.278195416		5.278195416		5.278195416		5.278195416

		5.345864588		5.345864588		5.345864588		5.345864588		5.345864588		5.345864588

		5.41353376		5.41353376		5.41353376		5.41353376		5.41353376		5.41353376

		5.481202932		5.481202932		5.481202932		5.481202932		5.481202932		5.481202932

		5.548872104		5.548872104		5.548872104		5.548872104		5.548872104		5.548872104

		5.616541276		5.616541276		5.616541276		5.616541276		5.616541276		5.616541276

		5.684210448		5.684210448		5.684210448		5.684210448		5.684210448		5.684210448

		5.75187962		5.75187962		5.75187962		5.75187962		5.75187962		5.75187962

		5.819548792		5.819548792		5.819548792		5.819548792		5.819548792		5.819548792

		5.887217964		5.887217964		5.887217964		5.887217964		5.887217964		5.887217964

		5.954887136		5.954887136		5.954887136		5.954887136		5.954887136		5.954887136

		6.022556308		6.022556308		6.022556308		6.022556308		6.022556308		6.022556308

		6.09022548		6.09022548		6.09022548		6.09022548		6.09022548		6.09022548

		6.157894652		6.157894652		6.157894652		6.157894652		6.157894652		6.157894652

		6.225563824		6.225563824		6.225563824		6.225563824		6.225563824		6.225563824

		6.293232996		6.293232996		6.293232996		6.293232996		6.293232996		6.293232996

		6.360902168		6.360902168		6.360902168		6.360902168		6.360902168		6.360902168

		6.42857134		6.42857134		6.42857134		6.42857134		6.42857134		6.42857134

		6.496240512		6.496240512		6.496240512		6.496240512		6.496240512		6.496240512

		6.563909684		6.563909684		6.563909684		6.563909684		6.563909684		6.563909684

		6.631578856		6.631578856		6.631578856		6.631578856		6.631578856		6.631578856

		6.699248028		6.699248028		6.699248028		6.699248028		6.699248028		6.699248028

		6.7669172		6.7669172		6.7669172		6.7669172		6.7669172		6.7669172

		6.834586372		6.834586372		6.834586372		6.834586372		6.834586372		6.834586372

		6.902255544		6.902255544		6.902255544		6.902255544		6.902255544		6.902255544

		6.969924716		6.969924716		6.969924716		6.969924716		6.969924716		6.969924716

		7.037593888		7.037593888		7.037593888		7.037593888		7.037593888		7.037593888

		7.10526306		7.10526306		7.10526306		7.10526306		7.10526306		7.10526306

		7.172932232		7.172932232		7.172932232		7.172932232		7.172932232		7.172932232

		7.240601404		7.240601404		7.240601404		7.240601404		7.240601404		7.240601404

		7.308270576		7.308270576		7.308270576		7.308270576		7.308270576		7.308270576

		7.375939748		7.375939748		7.375939748		7.375939748		7.375939748		7.375939748

		7.44360892		7.44360892		7.44360892		7.44360892		7.44360892		7.44360892

		7.511278092		7.511278092		7.511278092		7.511278092		7.511278092		7.511278092

		7.578947264		7.578947264		7.578947264		7.578947264		7.578947264		7.578947264

		7.646616436		7.646616436		7.646616436		7.646616436		7.646616436		7.646616436

		7.714285608		7.714285608		7.714285608		7.714285608		7.714285608		7.714285608

		7.78195478		7.78195478		7.78195478		7.78195478		7.78195478		7.78195478

		7.849623952		7.849623952		7.849623952		7.849623952		7.849623952		7.849623952

		7.917293124		7.917293124		7.917293124		7.917293124		7.917293124		7.917293124

		7.984962296		7.984962296		7.984962296		7.984962296		7.984962296		7.984962296

		8.052631468		8.052631468		8.052631468		8.052631468		8.052631468		8.052631468

		8.12030064		8.12030064		8.12030064		8.12030064		8.12030064		8.12030064

		8.187969812		8.187969812		8.187969812		8.187969812		8.187969812		8.187969812

		8.255638984		8.255638984		8.255638984		8.255638984		8.255638984		8.255638984

		8.323308156		8.323308156		8.323308156		8.323308156		8.323308156		8.323308156

		8.390977328		8.390977328		8.390977328		8.390977328		8.390977328		8.390977328

		8.4586465		8.4586465		8.4586465		8.4586465		8.4586465		8.4586465

		8.526315672		8.526315672		8.526315672		8.526315672		8.526315672		8.526315672

		8.593984844		8.593984844		8.593984844		8.593984844		8.593984844		8.593984844

		8.661654016		8.661654016		8.661654016		8.661654016		8.661654016		8.661654016

		8.729323188		8.729323188		8.729323188		8.729323188		8.729323188		8.729323188

		8.79699236		8.79699236		8.79699236		8.79699236		8.79699236		8.79699236

		8.864661532		8.864661532		8.864661532		8.864661532		8.864661532		8.864661532

		8.932330704		8.932330704		8.932330704		8.932330704		8.932330704		8.932330704

		8.999999876		8.999999876		8.999999876		8.999999876		8.999999876		8.999999876
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wykres

		

				Ostre		0.15		0.25		0.42		0.6		0.7		1.15

		0.00		25.8		26.5		28.3		29.1		28.9		29		28.2

		0.07		26		26.7		28.6		28.9		29		29.3		29.5

		0.14		26.1		27		28.4		29.2		29.6		29.2		29.8

		0.20		26.1		26.8		28.5		29.1		29.4		29.2		30

		0.27		26.1		26.9		28.4		29.3		29.6		29.5		29.7

		0.34		26		27.1		28.5		29.2		29.6		29.8		30.1

		0.41		26		26.9		28.6		29.3		29.5		29.6		30.2

		0.47		26.2		26.9		28.5		29.5		29.6		29.8		30.3

		0.54		26.2		26.8		28.3		29.7		29.6		29.5		29.7

		0.61		26.1		26.9		28.5		29.6		29.4		29.3		30.1

		0.68		26.1		27.1		28.7		29.4		29.5		29.7		30.2

		0.74		26.2		27.4		28.9		29.5		29.7		30.1		30.3

		0.81		26.4		27.3		28.7		30		30.2		29.8		31

		0.88		26.3		27.2		28.7		29.7		30.1		29.4		30.5

		0.95		26.5		27		28.5		29.6		29.5		29.7		30.6

		1.02		26.2		26.8		28.4		29.4		29.6		29.7		30.5

		1.08		26.2		26.7		28.3		29.3		29.5		29.6		30.2

		1.15		26.1		26.8		28.5		29.4		29.3		29.4		29.6

		1.22		26.2		26.9		28.2		29.3		29.2		29.2		30.1

		1.29		26.1		27		28.1		29.5		29.3		29.3		30.3

		1.35		26.1		26.9		28.3		29.6		29.2		29.3		30.4

		1.42		26		26.8		28.4		29.5		29.5		29.4		30.3

		1.49		26.2		26.9		28.2		29.3		29.3		29.3		29.7

		1.56		26		27		28.5		29.3		29.4		29.6		30.4

		1.62		26.1		26.8		28.3		29.3		29.4		29.5		30.4

		1.69		26.1		26.9		28.3		29.3		29.8		29.4		29.9

		1.76		26.1		26.8		28.4		29.5		29.5		29.7		30.6

		1.83		26		27		28.5		29.4		29.7		29.7		30.4

		1.89		26		26.7		28.6		29.6		29.7		29.6		30.3

		1.96		25.9		26.9		28.6		29.4		29.7		29.8		30.3

		2.03		26		26.9		28.5		29.4		29.5		30.1		30.6

		2.10		26		26.9		29		29.9		30		29.7		31

		2.17		26		27.5		28.8		29.4		29.6		29.8		30.4

		2.23		25.9		27		28.5		29.7		29.3		29.6		29.9

		2.30		25.9		27.2		28.5		29.6		29.4		29.6		30.4

		2.37		26.2		26.8		28.6		29.6		29.5		29.3		30.5

		2.44		26		26.8		28.2		29.5		29.3		29.7		30.5

		2.50		26		26.9		28.3		29.4		29.5		29.6		29.9

		2.57		25.9		26.7		28.3		29.4		29.6		29.2		30.3

		2.64		26		26.8		28.3		29.3		29.7		29.3		30.3

		2.71		25.9		26.9		28.1		29.4		29.5		29.3		31

		2.77		25.8		26.8		28.3		29.4		29.5		29.4		29.9

		2.84		25.8		26.8		28.3		29.4		29.3		29.6		30.4

		2.91		26		26.9		28.2		29.6		29.4		29.4		30.3

		2.98		26.1		26.9		28.2		29.3		29.3		29.4		30

		3.05		25.8		27.1		28.4		29.2		29.4		29.7		29.9

		3.11		25.8		27.1		28.4		29.3		29.6		29.3		30.5

		3.18		25.9		26.9		28.3		29.4		29.4		29.4		30.5

		3.25		25.9		26.8		28.2		29.4		29.4		29.8		30.7

		3.32		26		26.8		28.3		29.2		29.7		29.8		30.4

		3.38		26.1		26.9		28.3		29.3		29.4		29.7		30.8

		3.45		25.8		27		28.1		29.3		29.7		29.4		30.5

		3.52		25.9		27		28.2		29.2		29.6		29.6		30.5

		3.59		25.9		27.1		28.9		30		30.2		29.7		30.8

		3.65		25.9		26.8		28.6		29.7		29.4		29.8		30.9

		3.72		25.9		26.9		28.3		29.6		29.7		29.9		30.3

		3.79		26		27.1		28.2		29.3		29.3		30.1		30.7

		3.86		26.1		27.4		28.6		29.3		29.2		29.7		30.8

		3.92		26		26.8		28.1		29.4		29.3		29.6		30.6

		3.99		26		26.9		28.2		29.4		29.4		29.8		31.1

		4.06		26.2		26.7		28.1		29.2		29.5		29.5		30.5

		4.13		26.1		26.8		28.2		29.3		29.5		29.5		30.3

		4.20		26		26.8		28.1		29.3		29.3		29.8		30.7

		4.26		26.1		26.9		28.3		29.4		29.7		29.5		30.9

		4.33		25.9		26.8		28.2		29.3		29.3		29.4		30.7

		4.40		26		26.9		28.1		29.2		29.4		29.5		30.2

		4.47		26		26.8		28.3		29.5		29.5		29.6		30.1

		4.53		25.9		27.1		28.2		29.5		29.6		29.8		30.4

		4.60		25.8		27		28.5		29.4		29.4		29.5		30

		4.67		25.7		27.1		28.4		29.5		29.6		29.6		30.4

		4.74		25.8		27.3		28.4		29.5		29.6		29.5		30.5

		4.80		25.8		27.2		28.6		29.4		29.8		29.8		30.3

		4.87		25.8		27.2		28.5		29.5		29.7		29.8		30.4

		4.94		25.8		27.1		28.3		29.4		29.5		29.7		30.3

		5.01		25.9		27.3		28.4		29.8		29.6		29.6		30.6

		5.08		26		27.3		28.2		30.1		29.8		29.5		30.6

		5.14		25.9		27.2		28.3		29.9		29.7		30.1		31.1

		5.21		26.1		27.1		28.4		29.5		29.5		30.3		30.7

		5.28		26.2		27.5		28.9		29.5		30.2		29.6		30.8

		5.35		26.4		27		28.2		29.6		30		29.5		30.4

		5.41		26		26.9		28.2		29.6		29.7		29.5		31.1

		5.48		26		27		28.3		29.6		29.4		30		30.4

		5.55		26		27.3		28.4		29.5		29.5		29.6		30.3

		5.62		26.1		26.9		28.2		29.5		29.4		29.5		30.8

		5.68		26		26.8		28.4		29.5		29.3		29.5		30.4

		5.75		26		26.9		28.1		29.4		29.4		29.7		30.4

		5.82		26.1		26.9		28.2		29.5		29.5		29.5		31.1

		5.89		26.2		26.8		28.2		29.7		29.3		29.6		31

		5.95		26.1		27		28.1		29.5		29.4		29.9		29.9

		6.02		26.1		27.1		28.2		29.6		29.3		29.7		30

		6.09		25.8		27.1		28.3		29.5		29.4		29.9		31.1

		6.16		25.9		26.9		28.2		29.4		29.6		29.8		30.3

		6.23		26		27.1		28.1		29.3		29.4		29.8		30.2

		6.29		25.9		27		28.2		29.4		29.9		29.7		30.6

		6.36		25.9		27.2		28.3		29.4		29.5		29.8		29.9

		6.43		25.9		27.2		28.2		29.6		29.7		29.8		30.7

		6.50		26		27.2		28.2		29.4		29.6		29.6		30.6

		6.56		25.9		27.2		28.5		29.5		29.6		30		30.5

		6.63		25.9		27.5		28.8		30		29.7		30.3		30.5

		6.70		26		27.3		28.3		29.6		30.4		29.8		30.4

		6.77		26.4		27.2		28.5		29.6		30.3		29.7		31.6

		6.83		26.3		27		28.6		29.7		29.6		29.7		30.6

		6.90		26.2		27.2		28.3		29.6		29.8		29.6		30.6

		6.97		26.1		27		28.3		29.7		29.7		29.8		30.1

		7.04		26		26.8		28.3		29.6		29.8		29.9		30.6

		7.11		26		26.9		28.4		29.5		29.7		29.9		30.3

		7.17		26		26.8		28.5		29.6		30		29.8		31.2

		7.24		26		26.8		28.3		29.5		29.6		29.6		30.9

		7.31		26.1		26.9		28.2		29.5		29.6		29.7		30.7

		7.38		26.1		26.9		28.3		29.5		29.7		29.7		30.3

		7.44		26.2		27		28.4		29.4		29.8		29.6		29.9

		7.51		26.2		26.9		28.1		29.6		29.8		29.8		30.3

		7.58		26		27.2		28.3		29.5		29.9		29.7		30.5

		7.65		26		27.3		28.2		29.7		29.7		29.9		30.3

		7.71		25.9		27.1		28.4		29.6		29.8		29.9		30.5

		7.78		26.2		27.2		28.3		29.7		29.5		30		31

		7.85		26		27.1		28.3		29.7		29.7		30.2		30.3

		7.92		25.9		27.1		28.2		29.6		29.8		29.9		31.3

		7.98		26		27.2		28.2		29.8		29.9		29.9		30.9

		8.05		26		27.2		28.3		30		30.5		30		30.4

		8.12		25.9		27.6		29		29.6		29.7		29.7		30.7

		8.19		25.9		27.5		28.4		29.8		29.4		30.5		29.9

		8.26		26		27		28.3		29.7		29.6		29.9		30.7

		8.32		26.2		27		28.3		29.8		29.6		29.7		30.7

		8.39		26.3		27.1		28.3		29.9		29.7		29.8		30.9

		8.46		26.3		27.1		28.2		29.9		29.5		29.6		30.3

		8.53		26		27.1		28.4		29.8		29.9		30.1		30.4

		8.59		26.1		27.1		28.6		29.7		29.5		29.8		30.4

		8.66		25.9		27		28.4		29.6		29.6		30.1		30.3

		8.73		25.9		27.1		28.3		29.8		29.4		29.9		30

		8.80		26		27.1		28.4		29.7		29.8		30.3		30.9

		8.86		26.1		26.9		28.4		29.7		29.6		30.2		30.6

		8.93		26.2		27		28.4		29.7		29.6		29.9		30.5

		9.00		26		26.9		28.6		29.6		29.4		30		30.8





wykres

		0		0		0		0		0		0		0

		0.067669172		0.067669172		0.067669172		0.067669172		0.067669172		0.067669172		0.067669172

		0.135338344		0.135338344		0.135338344		0.135338344		0.135338344		0.135338344		0.135338344

		0.203007516		0.203007516		0.203007516		0.203007516		0.203007516		0.203007516		0.203007516

		0.270676688		0.270676688		0.270676688		0.270676688		0.270676688		0.270676688		0.270676688

		0.33834586		0.33834586		0.33834586		0.33834586		0.33834586		0.33834586		0.33834586

		0.406015032		0.406015032		0.406015032		0.406015032		0.406015032		0.406015032		0.406015032

		0.473684204		0.473684204		0.473684204		0.473684204		0.473684204		0.473684204		0.473684204

		0.541353376		0.541353376		0.541353376		0.541353376		0.541353376		0.541353376		0.541353376

		0.609022548		0.609022548		0.609022548		0.609022548		0.609022548		0.609022548		0.609022548

		0.67669172		0.67669172		0.67669172		0.67669172		0.67669172		0.67669172		0.67669172

		0.744360892		0.744360892		0.744360892		0.744360892		0.744360892		0.744360892		0.744360892

		0.812030064		0.812030064		0.812030064		0.812030064		0.812030064		0.812030064		0.812030064

		0.879699236		0.879699236		0.879699236		0.879699236		0.879699236		0.879699236		0.879699236

		0.947368408		0.947368408		0.947368408		0.947368408		0.947368408		0.947368408		0.947368408

		1.01503758		1.01503758		1.01503758		1.01503758		1.01503758		1.01503758		1.01503758

		1.082706752		1.082706752		1.082706752		1.082706752		1.082706752		1.082706752		1.082706752

		1.150375924		1.150375924		1.150375924		1.150375924		1.150375924		1.150375924		1.150375924

		1.218045096		1.218045096		1.218045096		1.218045096		1.218045096		1.218045096		1.218045096

		1.285714268		1.285714268		1.285714268		1.285714268		1.285714268		1.285714268		1.285714268

		1.35338344		1.35338344		1.35338344		1.35338344		1.35338344		1.35338344		1.35338344

		1.421052612		1.421052612		1.421052612		1.421052612		1.421052612		1.421052612		1.421052612

		1.488721784		1.488721784		1.488721784		1.488721784		1.488721784		1.488721784		1.488721784

		1.556390956		1.556390956		1.556390956		1.556390956		1.556390956		1.556390956		1.556390956

		1.624060128		1.624060128		1.624060128		1.624060128		1.624060128		1.624060128		1.624060128

		1.6917293		1.6917293		1.6917293		1.6917293		1.6917293		1.6917293		1.6917293

		1.759398472		1.759398472		1.759398472		1.759398472		1.759398472		1.759398472		1.759398472

		1.827067644		1.827067644		1.827067644		1.827067644		1.827067644		1.827067644		1.827067644

		1.894736816		1.894736816		1.894736816		1.894736816		1.894736816		1.894736816		1.894736816

		1.962405988		1.962405988		1.962405988		1.962405988		1.962405988		1.962405988		1.962405988

		2.03007516		2.03007516		2.03007516		2.03007516		2.03007516		2.03007516		2.03007516

		2.097744332		2.097744332		2.097744332		2.097744332		2.097744332		2.097744332		2.097744332

		2.165413504		2.165413504		2.165413504		2.165413504		2.165413504		2.165413504		2.165413504

		2.233082676		2.233082676		2.233082676		2.233082676		2.233082676		2.233082676		2.233082676

		2.300751848		2.300751848		2.300751848		2.300751848		2.300751848		2.300751848		2.300751848

		2.36842102		2.36842102		2.36842102		2.36842102		2.36842102		2.36842102		2.36842102

		2.436090192		2.436090192		2.436090192		2.436090192		2.436090192		2.436090192		2.436090192

		2.503759364		2.503759364		2.503759364		2.503759364		2.503759364		2.503759364		2.503759364

		2.571428536		2.571428536		2.571428536		2.571428536		2.571428536		2.571428536		2.571428536

		2.639097708		2.639097708		2.639097708		2.639097708		2.639097708		2.639097708		2.639097708

		2.70676688		2.70676688		2.70676688		2.70676688		2.70676688		2.70676688		2.70676688

		2.774436052		2.774436052		2.774436052		2.774436052		2.774436052		2.774436052		2.774436052

		2.842105224		2.842105224		2.842105224		2.842105224		2.842105224		2.842105224		2.842105224

		2.909774396		2.909774396		2.909774396		2.909774396		2.909774396		2.909774396		2.909774396

		2.977443568		2.977443568		2.977443568		2.977443568		2.977443568		2.977443568		2.977443568

		3.04511274		3.04511274		3.04511274		3.04511274		3.04511274		3.04511274		3.04511274

		3.112781912		3.112781912		3.112781912		3.112781912		3.112781912		3.112781912		3.112781912

		3.180451084		3.180451084		3.180451084		3.180451084		3.180451084		3.180451084		3.180451084

		3.248120256		3.248120256		3.248120256		3.248120256		3.248120256		3.248120256		3.248120256

		3.315789428		3.315789428		3.315789428		3.315789428		3.315789428		3.315789428		3.315789428

		3.3834586		3.3834586		3.3834586		3.3834586		3.3834586		3.3834586		3.3834586

		3.451127772		3.451127772		3.451127772		3.451127772		3.451127772		3.451127772		3.451127772

		3.518796944		3.518796944		3.518796944		3.518796944		3.518796944		3.518796944		3.518796944

		3.586466116		3.586466116		3.586466116		3.586466116		3.586466116		3.586466116		3.586466116

		3.654135288		3.654135288		3.654135288		3.654135288		3.654135288		3.654135288		3.654135288

		3.72180446		3.72180446		3.72180446		3.72180446		3.72180446		3.72180446		3.72180446

		3.789473632		3.789473632		3.789473632		3.789473632		3.789473632		3.789473632		3.789473632

		3.857142804		3.857142804		3.857142804		3.857142804		3.857142804		3.857142804		3.857142804

		3.924811976		3.924811976		3.924811976		3.924811976		3.924811976		3.924811976		3.924811976

		3.992481148		3.992481148		3.992481148		3.992481148		3.992481148		3.992481148		3.992481148

		4.06015032		4.06015032		4.06015032		4.06015032		4.06015032		4.06015032		4.06015032

		4.127819492		4.127819492		4.127819492		4.127819492		4.127819492		4.127819492		4.127819492

		4.195488664		4.195488664		4.195488664		4.195488664		4.195488664		4.195488664		4.195488664

		4.263157836		4.263157836		4.263157836		4.263157836		4.263157836		4.263157836		4.263157836

		4.330827008		4.330827008		4.330827008		4.330827008		4.330827008		4.330827008		4.330827008

		4.39849618		4.39849618		4.39849618		4.39849618		4.39849618		4.39849618		4.39849618

		4.466165352		4.466165352		4.466165352		4.466165352		4.466165352		4.466165352		4.466165352

		4.533834524		4.533834524		4.533834524		4.533834524		4.533834524		4.533834524		4.533834524

		4.601503696		4.601503696		4.601503696		4.601503696		4.601503696		4.601503696		4.601503696

		4.669172868		4.669172868		4.669172868		4.669172868		4.669172868		4.669172868		4.669172868

		4.73684204		4.73684204		4.73684204		4.73684204		4.73684204		4.73684204		4.73684204

		4.804511212		4.804511212		4.804511212		4.804511212		4.804511212		4.804511212		4.804511212

		4.872180384		4.872180384		4.872180384		4.872180384		4.872180384		4.872180384		4.872180384

		4.939849556		4.939849556		4.939849556		4.939849556		4.939849556		4.939849556		4.939849556

		5.007518728		5.007518728		5.007518728		5.007518728		5.007518728		5.007518728		5.007518728

		5.0751879		5.0751879		5.0751879		5.0751879		5.0751879		5.0751879		5.0751879

		5.142857072		5.142857072		5.142857072		5.142857072		5.142857072		5.142857072		5.142857072

		5.210526244		5.210526244		5.210526244		5.210526244		5.210526244		5.210526244		5.210526244

		5.278195416		5.278195416		5.278195416		5.278195416		5.278195416		5.278195416		5.278195416

		5.345864588		5.345864588		5.345864588		5.345864588		5.345864588		5.345864588		5.345864588

		5.41353376		5.41353376		5.41353376		5.41353376		5.41353376		5.41353376		5.41353376

		5.481202932		5.481202932		5.481202932		5.481202932		5.481202932		5.481202932		5.481202932

		5.548872104		5.548872104		5.548872104		5.548872104		5.548872104		5.548872104		5.548872104

		5.616541276		5.616541276		5.616541276		5.616541276		5.616541276		5.616541276		5.616541276

		5.684210448		5.684210448		5.684210448		5.684210448		5.684210448		5.684210448		5.684210448

		5.75187962		5.75187962		5.75187962		5.75187962		5.75187962		5.75187962		5.75187962

		5.819548792		5.819548792		5.819548792		5.819548792		5.819548792		5.819548792		5.819548792

		5.887217964		5.887217964		5.887217964		5.887217964		5.887217964		5.887217964		5.887217964

		5.954887136		5.954887136		5.954887136		5.954887136		5.954887136		5.954887136		5.954887136

		6.022556308		6.022556308		6.022556308		6.022556308		6.022556308		6.022556308		6.022556308

		6.09022548		6.09022548		6.09022548		6.09022548		6.09022548		6.09022548		6.09022548

		6.157894652		6.157894652		6.157894652		6.157894652		6.157894652		6.157894652		6.157894652

		6.225563824		6.225563824		6.225563824		6.225563824		6.225563824		6.225563824		6.225563824

		6.293232996		6.293232996		6.293232996		6.293232996		6.293232996		6.293232996		6.293232996

		6.360902168		6.360902168		6.360902168		6.360902168		6.360902168		6.360902168		6.360902168

		6.42857134		6.42857134		6.42857134		6.42857134		6.42857134		6.42857134		6.42857134

		6.496240512		6.496240512		6.496240512		6.496240512		6.496240512		6.496240512		6.496240512

		6.563909684		6.563909684		6.563909684		6.563909684		6.563909684		6.563909684		6.563909684

		6.631578856		6.631578856		6.631578856		6.631578856		6.631578856		6.631578856		6.631578856

		6.699248028		6.699248028		6.699248028		6.699248028		6.699248028		6.699248028		6.699248028

		6.7669172		6.7669172		6.7669172		6.7669172		6.7669172		6.7669172		6.7669172

		6.834586372		6.834586372		6.834586372		6.834586372		6.834586372		6.834586372		6.834586372

		6.902255544		6.902255544		6.902255544		6.902255544		6.902255544		6.902255544		6.902255544

		6.969924716		6.969924716		6.969924716		6.969924716		6.969924716		6.969924716		6.969924716

		7.037593888		7.037593888		7.037593888		7.037593888		7.037593888		7.037593888		7.037593888

		7.10526306		7.10526306		7.10526306		7.10526306		7.10526306		7.10526306		7.10526306

		7.172932232		7.172932232		7.172932232		7.172932232		7.172932232		7.172932232		7.172932232

		7.240601404		7.240601404		7.240601404		7.240601404		7.240601404		7.240601404		7.240601404

		7.308270576		7.308270576		7.308270576		7.308270576		7.308270576		7.308270576		7.308270576

		7.375939748		7.375939748		7.375939748		7.375939748		7.375939748		7.375939748		7.375939748

		7.44360892		7.44360892		7.44360892		7.44360892		7.44360892		7.44360892		7.44360892

		7.511278092		7.511278092		7.511278092		7.511278092		7.511278092		7.511278092		7.511278092

		7.578947264		7.578947264		7.578947264		7.578947264		7.578947264		7.578947264		7.578947264

		7.646616436		7.646616436		7.646616436		7.646616436		7.646616436		7.646616436		7.646616436

		7.714285608		7.714285608		7.714285608		7.714285608		7.714285608		7.714285608		7.714285608

		7.78195478		7.78195478		7.78195478		7.78195478		7.78195478		7.78195478		7.78195478

		7.849623952		7.849623952		7.849623952		7.849623952		7.849623952		7.849623952		7.849623952

		7.917293124		7.917293124		7.917293124		7.917293124		7.917293124		7.917293124		7.917293124

		7.984962296		7.984962296		7.984962296		7.984962296		7.984962296		7.984962296		7.984962296

		8.052631468		8.052631468		8.052631468		8.052631468		8.052631468		8.052631468		8.052631468

		8.12030064		8.12030064		8.12030064		8.12030064		8.12030064		8.12030064		8.12030064

		8.187969812		8.187969812		8.187969812		8.187969812		8.187969812		8.187969812		8.187969812

		8.255638984		8.255638984		8.255638984		8.255638984		8.255638984		8.255638984		8.255638984

		8.323308156		8.323308156		8.323308156		8.323308156		8.323308156		8.323308156		8.323308156

		8.390977328		8.390977328		8.390977328		8.390977328		8.390977328		8.390977328		8.390977328

		8.4586465		8.4586465		8.4586465		8.4586465		8.4586465		8.4586465		8.4586465

		8.526315672		8.526315672		8.526315672		8.526315672		8.526315672		8.526315672		8.526315672

		8.593984844		8.593984844		8.593984844		8.593984844		8.593984844		8.593984844		8.593984844

		8.661654016		8.661654016		8.661654016		8.661654016		8.661654016		8.661654016		8.661654016

		8.729323188		8.729323188		8.729323188		8.729323188		8.729323188		8.729323188		8.729323188

		8.79699236		8.79699236		8.79699236		8.79699236		8.79699236		8.79699236		8.79699236

		8.864661532		8.864661532		8.864661532		8.864661532		8.864661532		8.864661532		8.864661532

		8.932330704		8.932330704		8.932330704		8.932330704		8.932330704		8.932330704		8.932330704

		8.999999876		8.999999876		8.999999876		8.999999876		8.999999876		8.999999876		8.999999876
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Shaving width  [mm]

Medium temperature of worked surface [ C]
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Arkusz1

		

				0.15		0.25		0.42		0.6		0.7		1.15		Narzędzie ostre

		0.00		26.5		28.3		29.1		28.9		29		28.9		25.8

		0.07		26.7		28.6		28.9		29		29.3		29.5		26

		0.14		27		28.4		29.2		29.6		29.2		29.8		26.1

		0.20		26.8		28.5		29.1		29.4		29.2		30		26.1

		0.27		26.9		28.4		29.3		29.6		29.5		29.7		26.1

		0.34		27.1		28.5		29.2		29.6		29.8		30.1		26

		0.41		26.9		28.6		29.3		29.5		29.6		30.2		26

		0.47		26.9		28.5		29.5		29.6		29.8		30.3		26.2

		0.54		26.8		28.3		29.7		29.6		29.5		29.8		26.2

		0.61		26.9		28.5		29.6		29.4		29.3		30.1		26.1

		0.68		27.1		28.7		29.4		29.5		29.7		30.2		26.1

		0.74		27.4		28.9		29.5		29.7		30.1		30.3		26.2

		0.81		27.3		28.7		30		30.2		29.8		31		26.4

		0.88		27.2		28.7		29.7		30.1		29.4		30.5		26.3

		0.95		27		28.5		29.6		29.5		29.7		30.6		26.5

		1.02		26.8		28.4		29.4		29.6		29.7		30.5		26.2

		1.08		26.7		28.3		29.3		29.5		29.6		30.2		26.2

		1.15		26.8		28.5		29.4		29.3		29.4		29.9		26.1

		1.22		26.9		28.2		29.3		29.2		29.2		30.1		26.2

		1.29		27		28.1		29.5		29.3		29.3		30.3		26.1

		1.35		26.9		28.3		29.6		29.2		29.3		30.4		26.1

		1.42		26.8		28.4		29.5		29.5		29.4		30.3		26

		1.49		26.9		28.2		29.3		29.3		29.3		30.1		26.2

		1.56		27		28.5		29.3		29.4		29.6		30.4		26

		1.62		26.8		28.3		29.3		29.4		29.5		30.4		26.1

		1.69		26.9		28.3		29.3		29.8		29.4		30		26.1

		1.76		26.8		28.4		29.5		29.5		29.7		30.6		26.1

		1.83		27		28.5		29.4		29.7		29.7		30.4		26

		1.89		26.7		28.6		29.6		29.7		29.6		30.3		26

		1.96		26.9		28.6		29.4		29.7		29.8		30.3		25.9

		2.03		26.9		28.5		29.4		29.5		30.1		30.6		26

		2.10		26.9		29		29.9		30		29.7		31		26

		2.17		27.5		28.8		29.4		29.6		29.8		30.4		26

		2.23		27		28.5		29.7		29.3		29.6		30.2		25.9

		2.30		27.2		28.5		29.6		29.4		29.6		30.4		25.9

		2.37		26.8		28.6		29.6		29.5		29.3		30.5		26.2

		2.44		26.8		28.2		29.5		29.3		29.7		30.5		26

		2.50		26.9		28.3		29.4		29.5		29.6		30.2		26

		2.57		26.7		28.3		29.4		29.6		29.2		30.3		25.9

		2.64		26.8		28.3		29.3		29.7		29.3		30.3		26

		2.71		26.9		28.1		29.4		29.5		29.3		30.6		25.9

		2.77		26.8		28.3		29.4		29.5		29.4		30.2		25.8

		2.84		26.8		28.3		29.4		29.3		29.6		30.4		25.8

		2.91		26.9		28.2		29.6		29.4		29.4		30.3		26

		2.98		26.9		28.2		29.3		29.3		29.4		30.4		26.1

		3.05		27.1		28.4		29.2		29.4		29.7		30.3		25.8

		3.11		27.1		28.4		29.3		29.6		29.3		30.5		25.8

		3.18		26.9		28.3		29.4		29.4		29.4		30.5		25.9

		3.25		26.8		28.2		29.4		29.4		29.8		30.6		25.9

		3.32		26.8		28.3		29.2		29.7		29.8		30.5		26

		3.38		26.9		28.3		29.3		29.4		29.7		30.8		26.1

		3.45		27		28.1		29.3		29.7		29.4		30.5		25.8

		3.52		27		28.2		29.2		29.6		29.6		30.6		25.9

		3.59		27.1		28.9		30		30.2		29.7		30.8		25.9

		3.65		26.8		28.9		29.7		29.4		29.8		30.7		25.9

		3.72		26.9		28.3		29.6		29.7		29.9		31.2		25.9

		3.79		27.1		28.2		29.3		29.3		30.1		30.7		26

		3.86		27.4		28.6		29.3		29.2		29.7		30.8		26.1

		3.92		26.8		28.1		29.4		29.3		29.6		30.6		26

		3.99		26.9		28.2		29.4		29.4		29.8		30.8		26

		4.06		26.7		28.1		29.2		29.5		29.5		30.5		26.2

		4.13		26.8		28.2		29.3		29.5		29.5		30.5		26.1

		4.20		26.8		28.1		29.3		29.3		29.8		30.7		26

		4.26		26.9		28.3		29.4		29.7		29.5		30.7		26.1

		4.33		26.8		28.2		29.3		29.3		29.4		30.5		25.9

		4.40		26.9		28.1		29.2		29.4		29.5		30.5		26

		4.47		26.8		28.3		29.5		29.5		29.6		30.4		26

		4.53		27.1		28.2		29.5		29.6		29.8		30.4		25.9

		4.60		27		28.5		29.4		29.4		29.5		30.3		25.8

		4.67		27.1		28.4		29.5		29.6		29.6		30.4		25.7

		4.74		27.3		28.4		29.5		29.6		29.5		30.5		25.8

		4.80		27.2		28.6		29.4		29.8		29.8		30.3		25.8

		4.87		27.2		28.5		29.5		29.7		29.8		30.3		25.8

		4.94		27.1		28.3		29.4		29.5		29.7		30.3		25.8

		5.01		27.3		28.4		29.8		29.6		29.6		30.6		25.9

		5.08		27.3		28.2		30.1		29.8		29.5		30.6		26

		5.14		27.2		28.3		29.9		29.7		30.1		31.2		25.9

		5.21		27.1		28.4		29.5		29.5		30.3		30.7		26.1

		5.28		27.5		28.9		29.5		30.2		29.6		30.8		26.2

		5.35		27		28.2		29.6		30		29.5		30.3		26.4

		5.41		26.9		28.2		29.6		29.7		29.5		30.6		26

		5.48		27		28.3		29.6		29.4		30		30.4		26

		5.55		27.3		28.4		29.5		29.5		29.6		30.4		26

		5.62		26.9		28.2		29.5		29.4		29.5		30.6		26.1

		5.68		26.8		28.4		29.5		29.3		29.5		30.4		26

		5.75		26.9		28.1		29.4		29.4		29.7		30.5		26

		5.82		26.9		28.2		29.5		29.5		29.5		30.7		26.1

		5.89		26.8		28.2		29.7		29.3		29.6		30.6		26.2

		5.95		27		28.1		29.5		29.4		29.9		30.5		26.1

		6.02		27.1		28.2		29.6		29.3		29.7		30.6		26.1

		6.09		27.1		28.3		29.5		29.4		29.9		30.6		25.8

		6.16		26.9		28.2		29.4		29.6		29.8		30.3		25.9

		6.23		27.1		28.1		29.3		29.4		29.8		30.2		26

		6.29		27		28.2		29.4		29.9		29.7		30.6		25.9

		6.36		27.2		28.3		29.4		29.5		29.8		30.4		25.9

		6.43		27.2		28.2		29.6		29.7		29.8		30.7		25.9

		6.50		27.2		28.2		29.4		29.6		29.6		30.6		26

		6.56		27.2		28.5		29.5		29.6		30		30.5		25.9

		6.63		27.5		28.8		30		29.7		30.3		30.5		25.9

		6.70		27.3		28.3		29.6		30.4		29.8		30.4		26

		6.77		27.2		28.5		29.6		30.3		29.7		31.3		26.4

		6.83		27		28.6		29.7		29.6		29.7		30.6		26.3

		6.90		27.2		28.3		29.6		29.8		29.6		30.6		26.2

		6.97		27		28.3		29.7		29.7		29.8		30.3		26.1

		7.04		26.8		28.3		29.6		29.8		29.9		30.6		26

		7.11		26.9		28.4		29.5		29.7		29.9		30.3		26

		7.17		26.8		28.5		29.6		30		29.8		30.7		26

		7.24		26.8		28.3		29.5		29.6		29.6		30.6		26

		7.31		26.9		28.2		29.5		29.6		29.7		30.4		26.1

		7.38		26.9		28.3		29.5		29.7		29.7		30.3		26.1

		7.44		27		28.4		29.4		29.8		29.6		30.3		26.2

		7.51		26.9		28.1		29.6		29.8		29.8		30.3		26.2

		7.58		27.2		28.3		29.5		29.9		29.7		30.5		26

		7.65		27.3		28.2		29.7		29.7		29.9		30.3		26

		7.71		27.1		28.4		29.6		29.8		29.9		30.5		25.9

		7.78		27.2		28.3		29.7		29.5		30		30.8		26.2

		7.85		27.1		28.3		29.7		29.7		30.2		30.7		26

		7.92		27.1		28.2		29.6		29.8		29.9		31.4		25.9

		7.98		27.2		28.2		29.8		29.9		29.9		30.9		26

		8.05		27.2		28.3		30		30.5		30		30.4		26

		8.12		27.6		29		29.6		29.7		29.7		30.7		25.9

		8.19		27.5		29		29.8		29.4		30.5		30.4		25.9

		8.26		27		28.3		29.7		29.6		29.9		30.7		26

		8.32		27		28.3		29.8		29.6		29.7		30.7		26.2

		8.39		27.1		28.3		29.9		29.7		29.8		30.9		26.3

		8.46		27.1		28.2		29.9		29.5		29.6		30.5		26.3

		8.53		27.1		28.4		29.8		29.9		30.1		30.4		26

		8.59		27.1		28.6		29.7		29.5		29.8		30.7		26.1

		8.66		27		28.4		29.6		29.6		30.1		30.5		25.9

		8.73		27.1		28.3		29.8		29.4		29.9		30.6		25.9

		8.80		27.1		28.4		29.7		29.8		30.3		31		26

		8.86		26.9		28.4		29.7		29.6		30.2		30.6		26.1

		8.93		27		28.4		29.7		29.6		29.9		30.5		26.2

		9.00		26.9		28.6		29.6		29.4		30		30.8		26

		Średnia		27.00		28.37		29.51		29.58		29.68		30.47		26.03

				0.15		0.25		0.42		0.6		0.7		1.15		Narzędzie ostre
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