Investigation of the mode i and mode ii fracture toughness of the cfrp unidirectional composites
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Introduction

Interlaminar delamination fracture toughness of carbon/epoxy material IM7/8552 is investigated under mode I and mode II loading conditions. Material was manufactured in the form of unidirectional plates with Teflon insertion. RTU prepared the specimens and performed DCB and ENF tests. DCB tests was performed in order to obtain the mode I delamination fracture toughness at the 0/0 interface of the present laminated composite material. ENF tests was performed in order to obtain the mode II delamination fracture toughness at the 0/0 interface of the material. 
Experimental equipment
RTU tested all specimens using testing machine Zwick, Model Z100 (see Fig. 1).
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Fig. 1. Testing system Zwick Z100

The special capabilities of the machine are as follows. ZWICK static testing system Model Z100,: 

-     total displacement 1000 mm. 

-     maximum loading  100 kN 

· computer aided evaluation of the data

· environmental chamber optional,

· temperature range: -100 (C … 250(C

· relative humidity range: 10% … 90%

(only for the temperature range 0 (C … 100 (C)

· used for tension and compression test

Mode I tests
The experimental investigation of fracture toughness under Mode I loading conditions have been performed according to Japan standards JIS K 7086 (2003) and US standard ASTM D5528-01 [1].
The double cantilever beam (DCB) test is used to achieve Mode I loading conditions at the crack front. The DCB specimen is shown in Fig. 2. The length of inserted Teflon film of manufactured unidirectionally reinforced plates was a0 = 40 mm, thickness 25 μm. Mode I pre-cracks of length ap – a0 = 5 mm have been done into the specimens. The specimen was loaded until a quasi-static crack extension of approximately 10 mm was observed from both sides of specimen. Then a specimen has been unloaded. This procedure was repeated until the crack reached the length 100 - 110 mm (see Fig. 3). The crack opening displacement ( on the load line was measured from the displacement of the testing machine clamps and the crack length was measured as a painted on the specimen metric scale of the distance between the crack tip and load line. 

Specimens are loaded via aluminum blocks glued on the both sides of the crack (see Fig. 2).
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Fig. 2. Dimensions of DCB specimen and aluminum blocks
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Fig. 3. DCB specimen under mode I loading conditions
A typical load-crack opening displacement diagram as function of crack length is shown in Fig. 4. It can be seen the tested unidirectional laminates have stable crack propagation for the mode I loading conditions.

The results for critical load PC are presented in Table 1. 

Table 1 Results of DCB testing

	
	Critical load Pc, N

	Crack length, mm
	1
	2
	3
	4
	5
	6
	7
	8
	9

	37
	44.77
	52.19
	56.6
	56.62
	53.6
	52.43
	49.6
	47.23
	62.08

	47
	41.24
	40.26
	50.98
	48.05
	45.06
	42.32
	41.95
	38.68
	48.43

	57
	33.09
	32.29
	44.35
	42.09
	38.1
	35.54
	35.09
	32.84
	40.91

	67
	27.92
	28.89
	36.87
	38.67
	32.84
	32.78
	32.02
	28.31
	36.54

	77
	24.22
	24.06
	35.36
	34.15
	29.14
	29.36
	28.18
	24.85
	33.78

	87
	22.92
	20.38
	31.72
	31.54
	25.02
	25.16
	24.58
	22.1
	

	97
	19.77
	18.68
	27.13
	27.15
	22.91
	24.29
	23.64
	19.14
	


Compliance calibration method [1] based on Berry’s method is employed to determine the critical energy release rates. Linear approximation function is used to calculate the exponent n from the slope of the log (C)=log (δi/Pi) versus log a plot (see Fig. 5).
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Fig. 5. Compliance calibration plot
An approximation function of the compliance calibration is (y=log C, x=log a)
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Mode I interlaminar fracture toughness were calculated by Berry’s method [1]. The expressions for the Berry’s method is obtained from the general Irwin’s formula
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(1)
Compliance C is calculated by the linear beam theory for the DCB specimen. In this case the total energy release rate G is equal to the mode I energy release rate GI  
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where the analytical value obtained by the beam theory is equal to n=3. In the case of compliance calibration method (Berry’s method) n is obtained as empirical value from the approximation of test results, i.e.  an empirical value 
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 is taken from log C versus log a plot (see Fig. 5). For the present 9 specimens the mean value of the empirical coefficient is n=2.67.
Values of the calculated energy release rates of the crack initiation and propagation calculated by formulae (4) with n=2.67 are presented in Table 2.
Table 2. Critical energy release rates GIC for mode I DCB specimens

[image: image12.emf]a GIc aver. Standard

mm 1 2 3 4 5 6 7 8 9 deviation

37 0.237535 0.211197 0.365451 0.27393 0.276672 0.251136 0.272084 0.214743 0.295229 0.266382 0.046929

47 0.245239 0.21832 0.354408 0.303424 0.271783 0.246898 0.269496 0.227534 0.316927 0.281083 0.044727

57 0.209383 0.210729 0.349496 0.331195 0.287789 0.248945 0.255637 0.224832 0.333176 0.271279 0.054999

67 0.209089 0.204015 0.327749 0.361417 0.283771 0.252929 0.266663 0.223156 0.347183 0.278136 0.059335

77 0.205339 0.19421 0.355097 0.341765 0.278783 0.257811 0.267199 0.233636 0.351448 0.278394 0.061407

87 0.215986 0.191115 0.345011 0.353909 0.268501 0.26265 0.267672 0.224355 0.220171 0.058352

97 0.1949 0.192484 0.31436 0.337688 0.261847 0.287549 0.277564 0.233726 0.214313 0.052776

GIc, kJ/m2

G1c vid.0.240.2450.250.2550.260.2650.2737475767778797a, mmG1c, kJ/m2


Relation between the critical energy release rates and the crack growth are presented in Fig. 6. The fiber bridging was not observed in the specimens, see Fig. 7. This can be explained by the use of pre-preg manufacturing technology. The critical energy release rates with crack extension (see Table 2) are almost constant for the majority of the specimens.
Elastic modulus in the fiber direction E1 are extracted by the linear beam theory from the experimental data employing formula (3) and are presented in Table 3 as an average value of the each specimen average values, with standard deviation of 7.03 %.
Table 3. Elastic modulus E1

[image: image13.emf]a, mm 1 2 3 4 5 6 7 8 9

37 90654.72 138557.5 94177.53 125731.2 111559.9 118775.1 112833.4 119797.5 162030.4

47 120221.8 128703 127125.3 131908.3 129507.6 127011.1 131486.4 122363 148222.5

57 133334.4 126154 143494.3 136384.1 128607.2 130663.4 142648.3 131288.2 147973.5

67 131337.5 144119.4 146115 145756.9 133883.9 151161.1 157327.1 135815.7 156522.8

77 132922.2 138688.7 163831.9 158772.2 141721 157131.5 160621.2 132015.1 174537.4

87 144471.4 129089.7 173225.4 166958.9 138486.5144595.5 155730.7 138808.3

97 148076.2 133857.4 172884.3 161178.6 148008.1 153023.7 172683 124236.3

E1 aver 128716.9 134167.1 145836.2 146670 133110.6 140337.3 147618.6 129189.2 157857.3 140389.2

Stnd.Dev.19103.91 6566.474 28372.19 15976.94 11713.71 14800.78 20216.78 7166.605 11044.66 9873.554

% 14.84181 4.89425 19.45483 10.89312 8.799983 10.54658 13.69528 5.547373 6.996611 7.032984

Specimen;  E1, N/mm2


It is seen that elastic modulus in the fiber direction E1=140 GPa which is in good correlation with the modulus obtained for the same material IM7/8552 previously by pull testing. Thus, in the static tests at RTU was obtained (see [4]) values in tension E1t=176 GPa, in compression E1c=143 GPa. The modulus obtained from displacement measurements of DCB specimen is the flexure modulus E1f=140 GPa. Values of the flexure modulus should be between the values of tension and compression modulus. The value obtained by DCB test is lower since there are clamped boundary conditions at the crack tip which are assumed in deriving the formula (3).
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Fig. 6. Relation between critical energy release rate GIC and crack growth a
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Fig. 7. There is no fiber bridging with crack extension
Mode II tests
The experimental investigation of fracture toughness under mode II loading conditions have been performed in accordance with Japan standards JIS K 7086 (2003).

Mode II tests were performed by using the end notched flexure (ENF) specimens. The test using the ENF specimen was performed with the aid of three point bending fixture with span distance 2L = 100 mm (fig. 8) The width of the specimens was b = 25(0.2 mm. The thickness of the specimens was 2h = 3 mm with the symmetric split. Length of the Teflon film insert was a0 = 40 mm. Teflon film has thickness 25 μm.  Pre-cracks of length 3 mm were introduced before testing. The loading rate during the test was 2.0 mm/min. When the limit load was reached, the crack growth was unstable and crack stopped in the mid-span below the compression load. The limit load Pc and critical displacement ( (deflection) at mid-span of the beam were measures at the beginning of the crack extension.
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Fig. 8. Dimensions of ENF specimen.

The critical energy release rate for the ENF test are calculated by linear beam theory
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where
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. Results of calculations are presented in Table 3.
Table 3. Mode II energy release rate GIIC for ENF test

	
	Specimen thickness 2h
	Specimen width b
	Displacement, (
	Load, Pc
	GIIc

	Nr
	mm
	mm
	mm
	N
	KJ/m2

	1
	3
	24.98
	2.57
	798.6
	0.682672

	2
	3
	25.15
	2.63
	827.11
	0.718659

	3
	3
	25.13
	2.5
	764.11
	0.631605

	4
	3
	24.97
	2.64
	875.19
	0.768829

	5
	3
	25.03
	2.5
	808.71
	0.671141

	6
	3
	25.2
	2.45
	755.8
	0.61054

	7
	3
	25.13
	2.61
	842.64
	0.727164

	
	
	
	
	Average
	0.68723

	
	
	
	
	Standard deviation
	0.055522


Test setup for the ENF test are shown in Figures 9 and 10.
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Fig. 9. ENF test setup
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Fig. 10. ENF test setup
Conclusions

Mode I and mode II interlaminar fracture toughness properties for the 0/0 interface of carbon/epoxy material IM7/8552 has been obtained. The values obtained in the present investigation are GIC=0.266 kJ/m2 and GIIC=0.687 kJ/m2. The GIC values for the same material previously were obtained in [3]. Present values are rather close to the reference values. It should be noted that in the present research the fiber bridging was not observed in the DCB tests. It can be explained that for present material the pre-preg technology was employed. In different previous investigations (see, for example, paper [2] and other papers in the literature) for DCB tests extensive fiber bridging was observed. Note that in [2] the winding technology was used for manufacturing of specimens. Thus, the phenomenon of fiber bridging depends on technology, fiber/matrix interface properties, etc.
In the published literature for the present material there are no GIIC values. From the literature for other material GIIC values are about three times higher than GIC values. Thus, the GIIC value for the material IM7/8552 obtained in the present investigation is correlated with the GIC value.  
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R. Rikards, A. Korjakins, O. Ozoliņš. Pētījumi par mode I un mode II plīsuma stiprību cfrp vienvirziena armētiem kompozītiem 
Šī pētījuma mērķis ir analizēt vienvirziena kompozīta plīsuma stiprību, pārbaudot paraugus pēc Mode I un Mode II plīsuma veidiem. Lai novērtēt materiāla plīsuma stiprību, tā izgatavošanas laikā starp slāņiem tika iestrādāta teflona plēve, kas veic sākotnējas plaisas funkciju. Lai izvairītos no izgatavošanas neprecizitātēm plaisas garums tika pagarināts par 3 mm. Izmantojot DCB un ENF testēšanas metodes tika iegūti kritiskās enerģijas atbrīvošanas lielumi, kas raksturo materiāla spēju pretoties atslāņošanas plaisas augšanai. Šie lielumi tiks izmantoti lai kalibrētu un izstrādātu skaitliskas metodes (izmantojot GEM) šādu procesu simulēšanai.    

R. Rikards, A. Korjakins, O. Ozolinsh. Investigation of the mode I and mode II fracture toughness of the cfrp unidirectional composites
The objective of this study is to investigate behavior of the unidirectional CFRP composites subjected to mode I and mode II fracture. To introduce initial crack, Teflon tape is incorporated into the composite during the manufacturing. To avoid any manufacturing faults 3 mm pre-crack was introduced. DCB and ENF testing techniques are employed to detect critical energy release rates, for the given material, which are the measure of the material resistance to interlaminar fracture. Test results will be used to design and calibrate numerical techniques of the fracture process simulation.    
О. Озолиньш Оптимизация механического соединения стальных конструкций типа” сендвич” методом Response Surface.
Цель данной работы-анализ поведения механического соединения стальных конструкций типа” сендвич” под воздействием однонаправленного растяжения. Кроме того, наиболее удачный тип соединения был оптимизирован с целью получения оптимальной геометрии соединяемых деталей. Был проведён анализ двух различных конфигурации рёбер для определения наличия концетраторов напряжений. Также были исследованны два вида сварки для определения наличия концетраторов напряжений для разных видов сварки. Оптимизация компонентов соединений производилась с целью нахождения минимального веса конструкции, используя D-optimal Latin Hypercube (D-optLH) метод планирования экспериментов в комбинации с Response Surface Method (RSM) методом оптимизации. При оптимизации использовались 3 независимые переменные и 30 точек планирования эксперимента. Соответственно при оптимизации методом RSM использовались 7 параметров модели конечных элементов.
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		Crack lenght		1		2		3		4		5		6		7		8		9

		37		44.77		52.19		56.6		56.62		53.6		52.43		49.6		47.23		62.08

		47		41.24		40.26		50.98		48.05		45.06		42.32		41.95		38.68		48.43

		57		33.09		32.29		44.35		42.09		38.1		35.54		35.09		32.84		40.91

		67		27.92		28.89		36.87		38.67		32.84		32.78		32.02		28.31		36.54

		77		24.22		24.06		35.36		34.15		29.14		29.36		28.18		24.85		33.78

		87		22.92		20.38		31.72		31.54		25.02		25.16		24.58		22.1

		97		19.77		18.68		27.13		27.15		22.91		24.29		23.64		19.14

		107		17				25.62

				1		2		3		4		5		6		7		8		9						N		G1c vid

		Fz		44.77		52.19		56.6		56.62		53.6		52.43		49.6		47.23		62.08		52.61		37		52.61		0.2642039615

				41.24		40.26		50.98		48.05		45.06		42.32		41.95		38.68		48.43		43.9		47		43.9		0.2643588182

				33.09		32.29		44.35		42.09		38.1		35.54		35.09		32.84		40.91		37.1857142857		57		37.1857142857		0.2491867897

				27.92		28.89		36.87		38.67		32.84		32.78		32.02		28.31		36.54		32.9114285714		67		32.9114285714		0.2573946415

				24.22		24.06		35.36		34.15		29.14		29.36		28.18		24.85		33.78		29.3		77		29.3		0.2664224396

				22.92		20.38		31.72		31.54		25.02		25.16		24.58		22.1				25.7857142857		87		25.7857142857		0.2567653312

				19.77		18.68		27.13		27.15		22.91		24.29		23.64		19.14				23.2771428571		97		23.2771428571		0.2610004664

		Uz		2.95		2.25		3.59		2.69		2.87		2.65		2.83		2.44		2.46		2.695

				4.2		3.83		4.91		4.46		4.26		4.1		4.21		4.01		4.3		4.105

				5.42		5.59		6.75		6.74		6.47		5.97		5.79		5.66		6.49		5.54

				7.54		7.11		8.95		9.41		8.7		7.73		7.78		7.66		8.9		7.6

				9.81		9.34		11.62		11.58		11.07		10.11		10.18		10.5		11.2		10.155

				12.32		12.26		14.22		14.67		14.03		13.58		13.21		12.81				12.565

				14.37		15.02		16.89		18.13		16.66		17.17		15.88		17.18				15.775

		b, mm		20.1		20.5		20.1		20.1		20.1		20		18.65		19.4		18.7		19.4

		Log a		Log C

		1.5682017241		-1.1811650784		-1.3654047787		-1.1977219826		-1.323217585		-1.271282893		-1.2963339838		-1.243695241		-1.2868281192		-1.4020166011

		1.6720978579		-0.9920693662		-1.0216749966		-1.016318339		-1.0323585333		-1.0243815883		-1.0137618023		-0.9984498693		-0.9843420928		-1.0516460135

		1.7558748557		-0.7856974806		-0.7616562371		-0.8175898513		-0.7955190292		-0.770020695		-0.7747430923		-0.7825048045		-0.7635867173		-0.7995847827

		1.8260748027		-0.5685440681		-0.6088779411		-0.6148501023		-0.6137845486		-0.5768838958		-0.6274294553		-0.6144417306		-0.5677110997		-0.6133785364

		1.8864907252		-0.3925051314		-0.4109487468		-0.4833061283		-0.4696821486		-0.4203419266		-0.4630048957		-0.4421932108		-0.374137094		-0.4794416226

		1.9395192526		-0.2696039055		-0.2207137095		-0.3484335823		-0.3324315751		-0.2512296343		-0.2678108668		-0.2696790609		-0.2368431439

		1.9867717343		-0.1385499012		-0.0947069392		-0.2058201442		-0.1753720298		-0.1383500921		-0.1506572196		-0.1727969741		-0.0469187739

		a		GIc, kJ/m2																		GIc aver.		Standard

		mm		1		2		3		4		5		6		7		8		9				deviation

		37		0.2375346861		0.2111969983		0.3654507067		0.2739302989		0.2766716198		0.251136432		0.2720841603		0.2147434993		0.2952291204		0.2663819033		0.0469289548

		47		0.2452391146		0.2183204094		0.3544076729		0.3034240796		0.271783182		0.2468978852		0.2694964661		0.2275343438		0.3169269477		0.2810830311		0.0447271682

		57		0.2093827254		0.2107291656		0.3494959856		0.331194882		0.2877889078		0.2489445432		0.2556371387		0.2248322993		0.3331757791		0.2712792522		0.0549993526

		67		0.2090892032		0.2040149486		0.3277487323		0.3614170554		0.2837705022		0.2529294226		0.266663143		0.2231556125		0.3471825177		0.2781358604		0.0593348904

		77		0.2053392973		0.1942099267		0.3550972505		0.3417654784		0.2787828756		0.2578114455		0.2671990522		0.2336355603		0.3514479739		0.2783936356		0.0614074575

		87		0.2159860584		0.1911151201		0.3450111834		0.3539094837		0.2685006702		0.2626496741		0.2676716125		0.2243551942				0.2201706263		0.0583516024

		97		0.1948997821		0.1924840379		0.3143600574		0.3376879426		0.2618472411		0.2875489512		0.2775639809		0.2337261668				0.2143129745		0.0527764125

		Plot 1

		Order 1

		All curves:

		Coefficients:

		b[0]		-5.4777835585

		b[1]		2.6751348065

		r ²		0.9906236805
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.79		44.77		-		-		2.95

				2		3		20.1		123.97		41.24		-		-		4.2

				3		3		20.1		124.36		33.09		-		-		5.42

				4		3		20.1		124.62		27.92		-		-		7.54

				5		3		20.1		125.16		24.22		-		-		9.81

				6		3		20.1		125.36		22.92		-		-		12.32

				7		3		20.1		126.43		19.77		-		-		14.37

				8		3		20.1		126.58		17		-		-		18.03

				F max.		Uz		C		a		Log a		Log C		G1c

				44.77		2.95		0.0658923386		37		1.5682017241		-1.1811650784		0.2344682015

				41.24		4.2		0.101842871		47		1.6720978579		-0.9920693662		0.2420731686

				33.09		5.42		0.1637957087		57		1.7558748557		-0.7856974806		0.2066796721

				27.92		7.54		0.2700573066		67		1.8260748027		-0.5685440681		0.2063899391

				24.22		9.81		0.4050371594		77		1.8864907252		-0.3925051314		0.2026884431

				22.92		12.32		0.537521815		87		1.9395192526		-0.2696039055		0.2131977585

				19.77		14.37		0.7268588771		97		1.9867717343		-0.1385499012		0.1923836982

				17		18.03		1.0605882353		107		2.0293837777		0.0255468053		0.1881643897





par4

		0

		0

		0

		0

		0

		0

		0

		0



Log a

Log C

Compliance Calibration

0

0

0

0

0

0

0

0



part5

		0

		0

		0

		0

		0

		0

		0

		0



a

G1c

0

0

0

0

0

0

0

0



par6

		

						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				2		3		20.1		124		52.19		-		-		2.25

				3		3		20.1		124.09		44.29		-		-		3.24

				4		3		20.1		124.21		40.26		-		-		3.83

				6		3		20.1		124.25		37.34		-		-		4.54

				7		3		20.1		124.4		32.29		-		-		5.59

				8		3		20.1		124.54		30.78		-		-		6.54

				9		3		20.1		124.75		28.89		-		-		7.11

				10		3		20.1		124.59		26.18		-		-		8.91

				11		3		20.1		125.19		24.06		-		-		9.34

				12		3		20.1		125.22		23.16		-		-		10.87

				13		3		20.1		125.59		22.14		-		-		12.26

				14		3		20.1		125.63		21.34		-		-		13.59

				15		3		20.1		125.83		20.38		-		-		15.02

				16		3		20.1		125.99		19.16		-		-		15.99

				F max.		Uz		C		a		Log a		Log C		G1c								F, N		U, mm		a, mm		F*U/a		F*U

				52.19		2.25		0.0431117072		37		1.5682017241		-1.3654047787		0.2262417552								52.19		2.25		37		3.1737162162		117.4275

				44.29		3.24		0.0731542109		42		1.6232492904		-1.1357606701		0.2435600591								44.29		3.24		42		3.4166571429		143.4996

				40.26		3.83		0.0951316443		47		1.6720978579		-1.0216749966		0.2338726072								40.26		3.83		47		3.2807617021		154.1958

				37.34		4.54		0.1215854312		52		1.7160033436		-0.9151184608		0.2323975223								37.34		4.54		52		3.2600692308		169.5236

				32.29		5.59		0.1731186126		57		1.7558748557		-0.7616562371		0.2257405963								32.29		5.59		57		3.1666859649		180.5011

				30.78		6.54		0.2124756335		62		1.7923916895		-0.6726908672		0.231451151								30.78		6.54		62		3.2467935484		201.3012

				28.89		7.11		0.246105919		67		1.8260748027		-0.6088779411		0.2185480876								28.89		7.11		67		3.0657895522		205.4079

				26.18		8.91		0.3403361345		72		1.8573324964		-0.4680919382		0.2309508263								26.18		8.91		72		3.239775		233.2638

				24.06		9.34		0.3881961762		77		1.8864907252		-0.4109487468		0.2080445985								24.06		9.34		77		2.9184467532		224.7204

				23.16		10.87		0.469343696		82		1.9138138524		-0.328509011		0.2188562318								23.16		10.87		82		3.0701121951		251.7492

				22.14		12.26		0.5537488708		87		1.9395192526		-0.2566871464		0.2224095875								22.14		12.26		87		3.1199586207		271.4364

				21.34		13.59		0.6368322399		92		1.9637878273		-0.1959749584		0.2247143025								21.34		13.59		92		3.1522891304		290.0106

				20.38		15.02		0.7369970559		97		1.9867717343		-0.132534247		0.2249609041								20.38		15.02		97		3.1557484536		306.1076

				19.16		15.99		0.8345511482		102		2.0086001718		-0.078547041		0.2141156775								19.16		15.99		102		3.0036117647		306.3684
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.14		56.6		-		-		3.59

				2		3		20.1		123.11		50.98		-		-		4.91

				3		3		20.1		123.08		44.35		-		-		6.75

				4		3		20.1		123.06		36.87		-		-		8.95

				5		3		20.1		123.05		35.36		-		-		11.62

				6		3		20.1		123.04		31.72		-		-		14.22

				7		3		20.1		122.99		27.13		-		-		16.89

				8		3		20.1		122.99		25.62		-		-		20.61

				F max.		Uz		C		a		Log a		Log C		G1c

				56.6		3.59		0.0634275618		37		1.5682017241		-1.1977219826		0.3331102929

				50.98		4.91		0.0963122793		47		1.6720978579		-1.016318339		0.3230445078

				44.35		6.75		0.1521984216		57		1.7558748557		-0.8175898513		0.3185674784

				36.87		8.95		0.242744779		67		1.8260748027		-0.6148501023		0.2987447396

				35.36		11.62		0.3286199095		77		1.8864907252		-0.4833061283		0.3236730616

				31.72		14.22		0.448297604		87		1.9395192526		-0.3484335823		0.314479557

				27.13		16.89		0.6225580538		97		1.9867717343		-0.2058201442		0.2865408901

				25.62		20.61		0.8044496487		107		2.0293837777		-0.0945011336		0.2993313719
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.54		56.62		-		-		2.69

				2		3		20.1		123.42		48.05		-		-		4.46

				3		3		20.1		122.83		42.09		-		-		6.74

				4		3		20.1		122.82		38.67		-		-		9.41

				5		3		20.1		122.84		34.15		-		-		11.58

				6		3		20.1		122.83		31.54		-		-		14.67

				7		3		20.1		122.83		27.15		-		-		18.13

				{wd U}8		3		20.1		100		-		-		-		-

				F max.		Uz		C		a		Log a		Log C		G1c

				56.62		2.69		0.0475097139		37		1.5682017241		-1.323217585		0.2757391716

				48.05		4.46		0.0928199792		47		1.6720978579		-1.0323585333		0.3054277117

				42.09		6.74		0.1601330482		57		1.7558748557		-0.7955190292		0.333381896

				38.67		9.41		0.2433410913		67		1.8260748027		-0.6137845486		0.3638036386

				34.15		11.58		0.3390922401		77		1.8864907252		-0.4696821486		0.3440222942

				31.54		14.67		0.4651236525		87		1.9395192526		-0.3324315751		0.3562464914

				27.15		18.13		0.667771639		97		1.9867717343		-0.1753720298		0.3399178329
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.54		53.6		-		-		2.87

				2		3		20.1		123.68		45.06		-		-		4.26

				3		3		20.1		123.5		38.1		-		-		6.47

				4		3		20.1		123.58		32.84		-		-		8.7

				5		3		20.1		123.94		29.14		-		-		11.07

				6		3		20.1		123.73		25.02		-		-		14.03

				7		3		20.1		123.84		22.91		-		-		16.66

				F max.		Uz		C		a		Log a		Log C		G1c

				53.6		2.87		0.0535447761		37		1.5682017241		-1.271282893		0.2845281802

				45.06		4.26		0.0945406125		47		1.6720978579		-1.0243815883		0.2795009268

				38.1		6.47		0.169816273		57		1.7558748557		-0.770020695		0.2959611625

				32.84		8.7		0.2649208283		67		1.8260748027		-0.5768838958		0.2918286474

				29.14		11.07		0.3798901853		77		1.8864907252		-0.4203419266		0.2866993887

				25.02		14.03		0.5607513989		87		1.9395192526		-0.2512296343		0.2761252026

				22.91		16.66		0.7271933653		97		1.9867717343		-0.1383500921		0.269282838
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20		123.83		52.43		-		-		2.65

				2		3		20		123.78		42.32		-		-		4.1

				3		3		20		123.78		35.54		-		-		5.97

				4		3		20		124.05		32.78		-		-		7.73

				5		3		20		123.89		29.36		-		-		10.11

				6		3		20		124.63		25.16		-		-		13.58

				7		3		20		124.65		24.29		-		-		17.17

				F max.		Uz		C		a		Log a		Log C		G1c

				52.43		2.65		0.0505435819		37		1.5682017241		-1.2963339838		0.2553013312

				42.32		4.1		0.0968809074		47		1.6720978579		-1.0137618023		0.2509924915

				35.54		5.97		0.1679797411		57		1.7558748557		-0.7747430923		0.2530730917

				32.78		7.73		0.235814521		67		1.8260748027		-0.6274294553		0.2571240572

				29.36		10.11		0.344346049		77		1.8864907252		-0.4630048957		0.2620870445

				25.16		13.58		0.539745628		87		1.9395192526		-0.2678108668		0.2670055114

				24.29		17.17		0.7068752573		97		1.9867717343		-0.1506572196		0.2923177233
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		18.65		123.7		49.6		-		-		2.83

				2		3		18.65		123.7		41.95		-		-		4.21

				3		3		18.65		123.82		35.09		-		-		5.79

				4		3		18.65		123.93		32.02		-		-		7.78

				5		3		18.65		124.09		28.18		-		-		10.18

				6		3		18.65		124.56		24.58		-		-		13.21

				7		3		18.65		124.72		23.64		-		-		15.88

				F max.		Uz		C		a		Log a		Log C		G1c

				49.6		2.83		0.0570564516		37		1.5682017241		-1.243695241		0.2641575028

				41.95		4.21		0.1003575685		47		1.6720978579		-0.9984498693		0.2616451962

				35.09		5.79		0.1650042747		57		1.7558748557		-0.7825048045		0.248189634

				32.02		7.78		0.2429731418		67		1.8260748027		-0.6144417306		0.2588944165

				28.18		10.18		0.3612491128		77		1.8864907252		-0.4421932108		0.259414713

				24.58		13.21		0.5374288039		87		1.9395192526		-0.2696790609		0.2598735062

				23.64		15.88		0.6717428088		97		1.9867717343		-0.1727969741		0.2694776792
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		19.4		123.98		47.23		-		-		2.44

				2		3		19.4		124.02		38.68		-		-		4.01

				3		3		19.4		124.02		32.84		-		-		5.66

				4		3		19.4		123.98		28.31		-		-		7.66

				5		3		19.4		124.23		24.85		-		-		10.5

				6		3		19.4		124.58		22.1		-		-		12.81

				7		3		19.4		124.88		19.14		-		-		17.18

				F max.		Uz		C		a		Log a		Log C		G1c

				47.23		2.44		0.0516620792		37		1.5682017241		-1.2868281192		0.2331234111

				38.68		4.01		0.1036711479		47		1.6720978579		-0.9843420928		0.2470090249

				32.84		5.66		0.1723507917		57		1.7558748557		-0.7635867173		0.2440757122

				28.31		7.66		0.2705757683		67		1.8260748027		-0.5677110997		0.2422555177

				24.85		10.5		0.4225352113		77		1.8864907252		-0.374137094		0.2536324449

				22.1		12.81		0.579638009		87		1.9395192526		-0.2368431439		0.2435577717

				19.14		17.18		0.8975966562		97		1.9867717343		-0.0469187739		0.2537308065
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				2		1.1		18.7		-		62.08		-		-		2.46

				3		1.1		18.7		123.34		51.6		-		-		3.41

				4		1.1		18.7		123.3		48.43		-		-		4.3

				5		1.1		18.7		123.26		44.64		-		-		5.38

				6		1.1		18.7		123.24		40.91		-		-		6.49

				7		1.1		18.7		123.21		38.89		-		-		7.66

				8		1.1		18.7		123.19		36.54		-		-		8.9

				9		1.1		18.7		123.18		35.67		-		-		10.35

				10		1.1		18.7		123.15		33.78		-		-		11.2

				11		1.1		18.7		123.16		33.21		-		-		12.07

				F max.		Uz		C		a		Log a		Log C		G1c

				62.08		2.46		0.0396262887		37		1.5682017241		-1.4020166011		0.3059633302

				51.6		3.41		0.0660852713		42		1.6232492904		-1.1798953226		0.310555395

				48.43		4.3		0.0887879414		47		1.6720978579		-1.0516460135		0.3284500669

				44.64		5.38		0.1205197133		52		1.7160033436		-0.9189419103		0.3423634593

				40.91		6.49		0.1586409191		57		1.7558748557		-0.7995847827		0.3452896881

				38.89		7.66		0.196965801		62		1.7923916895		-0.7056091735		0.3561716197

				36.54		8.9		0.2435686918		67		1.8260748027		-0.6133785364		0.3598056965

				35.67		10.35		0.2901597981		72		1.8573324964		-0.5373627595		0.3800977079

				33.78		11.2		0.3315571344		77		1.8864907252		-0.4794416226		0.3642262402

				33.21		12.07		0.3634447456		82		1.9138138524		-0.4395616055		0.3623652818
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		Crack lenght		1		2		3		4		5		6		7		8		9

		37		44.77		52.19		56.6		56.62		53.6		52.43		49.6		47.23		62.08

		47		41.24		40.26		50.98		48.05		45.06		42.32		41.95		38.68		48.43

		57		33.09		32.29		44.35		42.09		38.1		35.54		35.09		32.84		40.91

		67		27.92		28.89		36.87		38.67		32.84		32.78		32.02		28.31		36.54

		77		24.22		24.06		35.36		34.15		29.14		29.36		28.18		24.85		33.78

		87		22.92		20.38		31.72		31.54		25.02		25.16		24.58		22.1

		97		19.77		18.68		27.13		27.15		22.91		24.29		23.64		19.14

		107		17				25.62

				1		2		3		4		5		6		7		8		9						N		G1c vid

		Fz		44.77		52.19		56.6		56.62		53.6		52.43		49.6		47.23		62.08		52.61		37		52.61		0.2642039615

				41.24		40.26		50.98		48.05		45.06		42.32		41.95		38.68		48.43		43.9		47		43.9		0.2643588182

				33.09		32.29		44.35		42.09		38.1		35.54		35.09		32.84		40.91		37.1857142857		57		37.1857142857		0.2491867897

				27.92		28.89		36.87		38.67		32.84		32.78		32.02		28.31		36.54		32.9114285714		67		32.9114285714		0.2573946415

				24.22		24.06		35.36		34.15		29.14		29.36		28.18		24.85		33.78		29.3		77		29.3		0.2664224396

				22.92		20.38		31.72		31.54		25.02		25.16		24.58		22.1				25.7857142857		87		25.7857142857		0.2567653312

				19.77		18.68		27.13		27.15		22.91		24.29		23.64		19.14				23.2771428571		97		23.2771428571		0.2610004664

		Uz		2.95		2.25		3.59		2.69		2.87		2.65		2.83		2.44		2.46		2.695

				4.2		3.83		4.91		4.46		4.26		4.1		4.21		4.01		4.3		4.105

				5.42		5.59		6.75		6.74		6.47		5.97		5.79		5.66		6.49		5.54

				7.54		7.11		8.95		9.41		8.7		7.73		7.78		7.66		8.9		7.6

				9.81		9.34		11.62		11.58		11.07		10.11		10.18		10.5		11.2		10.155

				12.32		12.26		14.22		14.67		14.03		13.58		13.21		12.81				12.565

				14.37		15.02		16.89		18.13		16.66		17.17		15.88		17.18				15.775

		b, mm		20.1		20.5		20.1		20.1		20.1		20		18.65		19.4		18.7		19.4

		Log a		Log C

		1.5682017241		-1.1811650784		-1.3654047787		-1.1977219826		-1.323217585		-1.271282893		-1.2963339838		-1.243695241		-1.2868281192		-1.4020166011

		1.6720978579		-0.9920693662		-1.0216749966		-1.016318339		-1.0323585333		-1.0243815883		-1.0137618023		-0.9984498693		-0.9843420928		-1.0516460135

		1.7558748557		-0.7856974806		-0.7616562371		-0.8175898513		-0.7955190292		-0.770020695		-0.7747430923		-0.7825048045		-0.7635867173		-0.7995847827

		1.8260748027		-0.5685440681		-0.6088779411		-0.6148501023		-0.6137845486		-0.5768838958		-0.6274294553		-0.6144417306		-0.5677110997		-0.6133785364

		1.8864907252		-0.3925051314		-0.4109487468		-0.4833061283		-0.4696821486		-0.4203419266		-0.4630048957		-0.4421932108		-0.374137094		-0.4794416226

		1.9395192526		-0.2696039055		-0.2207137095		-0.3484335823		-0.3324315751		-0.2512296343		-0.2678108668		-0.2696790609		-0.2368431439

		1.9867717343		-0.1385499012		-0.0947069392		-0.2058201442		-0.1753720298		-0.1383500921		-0.1506572196		-0.1727969741		-0.0469187739

		a		Gic, kJ/m2																		G1c aver.

		mm		1		2		3		4		5		6		7		8		9

		37		0.2375346861		0.2111969983		0.3654507067		0.2739302989		0.2766716198		0.251136432		0.2720841603		0.2147434993		0.2952291204		0.2663819033

		47		0.2452391146		0.2183204094		0.3544076729		0.3034240796		0.271783182		0.2468978852		0.2694964661		0.2275343438		0.3169269477		0.2810830311

		57		0.2093827254		0.2107291656		0.3494959856		0.331194882		0.2877889078		0.2489445432		0.2556371387		0.2248322993		0.3331757791		0.2712792522

		67		0.2090892032		0.2040149486		0.3277487323		0.3614170554		0.2837705022		0.2529294226		0.266663143		0.2231556125		0.3471825177		0.2781358604

		77		0.2053392973		0.1942099267		0.3550972505		0.3417654784		0.2787828756		0.2578114455		0.2671990522		0.2336355603		0.3514479739		0.2783936356

		87		0.2159860584		0.1911151201		0.3450111834		0.3539094837		0.2685006702		0.2626496741		0.2676716125		0.2243551942				0.2201706263

		97		0.1948997821		0.1924840379		0.3143600574		0.3376879426		0.2618472411		0.2875489512		0.2775639809		0.2337261668				0.2143129745

		Plot 1

		Order 1

		All curves:

		Coefficients:

		b[0]		-5.4777835585

		b[1]		2.6751348065

		r ²		0.9906236805

								Specimen;  E1, N/mm2

						a, mm		1		2		3		4		5		6		7		8		9

						37		90654.7162742471		138557.520610937		94177.5324348032		125731.156307133		111559.926011959		118775.090538085		112833.429084595		119797.50449114		162030.352432342

						47		120221.763001571		128703.015586414		127125.321780627		131908.341369056		129507.617675836		127011.074543812		131486.394532312		122363.008553454		148222.519292331

						57		133334.396651429		126153.980010502		143494.273816105		136384.10204172		128607.238921313		130663.375544389		142648.34757162		131288.221194128		147973.502303008

						67		131337.464714936		144119.418659165		146114.953031244		145756.895343803		133883.931318291		151161.111820229		157327.090929465		135815.703560145		156522.778185023

						77		132922.18122586		138688.699164184		163831.895586769		158772.205116552		141721.015132441		157131.510481005		160621.160713746		132015.142675321		174537.359477124

						87		144471.378174065		129089.70839116		173225.36795628		166958.865658076		138486.533547515		144595.520471281		155730.684488354		138808.28283316

						97		148076.19848642		133857.372034143		172884.277531274		161178.602178176		148008.087648548		153023.678129382		172682.986323551		124236.285086017

						E1 aver		128716.871218361		134167.102065215		145836.231733872		146670.024002074		133110.621465129		140337.337361169		147618.584806235		129189.164056195		157857.302337966		140389.248782913

						Stnd.Dev.		19103.90984394		6566.4735112445		28372.1909005243		15976.9426215162		11713.7126323216		14800.7827257856		20216.784840945		7166.6048015963		11044.6611020668		9873.5535083659

						%		14.8418071874		4.8942500883		19.4548299577		10.8931206156		8.7999834299		10.546575134		13.6952842811		5.5473729968		6.9966108241		7.0329840739
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.79		44.77		-		-		2.95

				2		3		20.1		123.97		41.24		-		-		4.2

				3		3		20.1		124.36		33.09		-		-		5.42

				4		3		20.1		124.62		27.92		-		-		7.54

				5		3		20.1		125.16		24.22		-		-		9.81

				6		3		20.1		125.36		22.92		-		-		12.32

				7		3		20.1		126.43		19.77		-		-		14.37

				8		3		20.1		126.58		17		-		-		18.03

				F max.		Uz		C		a		Log a		Log C		G1c

				44.77		2.95		0.0658923386		37		1.5682017241		-1.1811650784		0.2344682015

				41.24		4.2		0.101842871		47		1.6720978579		-0.9920693662		0.2420731686

				33.09		5.42		0.1637957087		57		1.7558748557		-0.7856974806		0.2066796721

				27.92		7.54		0.2700573066		67		1.8260748027		-0.5685440681		0.2063899391

				24.22		9.81		0.4050371594		77		1.8864907252		-0.3925051314		0.2026884431

				22.92		12.32		0.537521815		87		1.9395192526		-0.2696039055		0.2131977585

				19.77		14.37		0.7268588771		97		1.9867717343		-0.1385499012		0.1923836982

				17		18.03		1.0605882353		107		2.0293837777		0.0255468053		0.1881643897
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				2		3		20.1		124		52.19		-		-		2.25

				3		3		20.1		124.09		44.29		-		-		3.24

				4		3		20.1		124.21		40.26		-		-		3.83

				6		3		20.1		124.25		37.34		-		-		4.54

				7		3		20.1		124.4		32.29		-		-		5.59

				8		3		20.1		124.54		30.78		-		-		6.54

				9		3		20.1		124.75		28.89		-		-		7.11

				10		3		20.1		124.59		26.18		-		-		8.91

				11		3		20.1		125.19		24.06		-		-		9.34

				12		3		20.1		125.22		23.16		-		-		10.87

				13		3		20.1		125.59		22.14		-		-		12.26

				14		3		20.1		125.63		21.34		-		-		13.59

				15		3		20.1		125.83		20.38		-		-		15.02

				16		3		20.1		125.99		19.16		-		-		15.99

				F max.		Uz		C		a		Log a		Log C		G1c								F, N		U, mm		a, mm		F*U/a		F*U

				52.19		2.25		0.0431117072		37		1.5682017241		-1.3654047787		0.2262417552								52.19		2.25		37		3.1737162162		117.4275

				44.29		3.24		0.0731542109		42		1.6232492904		-1.1357606701		0.2435600591								44.29		3.24		42		3.4166571429		143.4996

				40.26		3.83		0.0951316443		47		1.6720978579		-1.0216749966		0.2338726072								40.26		3.83		47		3.2807617021		154.1958

				37.34		4.54		0.1215854312		52		1.7160033436		-0.9151184608		0.2323975223								37.34		4.54		52		3.2600692308		169.5236

				32.29		5.59		0.1731186126		57		1.7558748557		-0.7616562371		0.2257405963								32.29		5.59		57		3.1666859649		180.5011

				30.78		6.54		0.2124756335		62		1.7923916895		-0.6726908672		0.231451151								30.78		6.54		62		3.2467935484		201.3012

				28.89		7.11		0.246105919		67		1.8260748027		-0.6088779411		0.2185480876								28.89		7.11		67		3.0657895522		205.4079

				26.18		8.91		0.3403361345		72		1.8573324964		-0.4680919382		0.2309508263								26.18		8.91		72		3.239775		233.2638

				24.06		9.34		0.3881961762		77		1.8864907252		-0.4109487468		0.2080445985								24.06		9.34		77		2.9184467532		224.7204

				23.16		10.87		0.469343696		82		1.9138138524		-0.328509011		0.2188562318								23.16		10.87		82		3.0701121951		251.7492

				22.14		12.26		0.5537488708		87		1.9395192526		-0.2566871464		0.2224095875								22.14		12.26		87		3.1199586207		271.4364

				21.34		13.59		0.6368322399		92		1.9637878273		-0.1959749584		0.2247143025								21.34		13.59		92		3.1522891304		290.0106

				20.38		15.02		0.7369970559		97		1.9867717343		-0.132534247		0.2249609041								20.38		15.02		97		3.1557484536		306.1076

				19.16		15.99		0.8345511482		102		2.0086001718		-0.078547041		0.2141156775								19.16		15.99		102		3.0036117647		306.3684

																																						0		0

																																						52.19		2.25

																																						44.29		3.24

																																						40.26		3.83

																																						37.34		4.54

																																						32.29		5.59

																																						30.78		6.54

																																						28.89		7.11

																																						26.18		8.91

																																						24.06		9.34

																																						23.16		10.87

																																						22.14		12.26

																																						21.34		13.59

																																						20.38		15.02

																																						19.16		15.99
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.14		56.6		-		-		3.59

				2		3		20.1		123.11		50.98		-		-		4.91

				3		3		20.1		123.08		44.35		-		-		6.75

				4		3		20.1		123.06		36.87		-		-		8.95

				5		3		20.1		123.05		35.36		-		-		11.62

				6		3		20.1		123.04		31.72		-		-		14.22

				7		3		20.1		122.99		27.13		-		-		16.89

				8		3		20.1		122.99		25.62		-		-		20.61

				F max.		Uz		C		a		Log a		Log C		G1c

				56.6		3.59		0.0634275618		37		1.5682017241		-1.1977219826		0.3331102929

				50.98		4.91		0.0963122793		47		1.6720978579		-1.016318339		0.3230445078

				44.35		6.75		0.1521984216		57		1.7558748557		-0.8175898513		0.3185674784

				36.87		8.95		0.242744779		67		1.8260748027		-0.6148501023		0.2987447396

				35.36		11.62		0.3286199095		77		1.8864907252		-0.4833061283		0.3236730616

				31.72		14.22		0.448297604		87		1.9395192526		-0.3484335823		0.314479557

				27.13		16.89		0.6225580538		97		1.9867717343		-0.2058201442		0.2865408901

				25.62		20.61		0.8044496487		107		2.0293837777		-0.0945011336		0.2993313719
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.54		56.62		-		-		2.69

				2		3		20.1		123.42		48.05		-		-		4.46

				3		3		20.1		122.83		42.09		-		-		6.74

				4		3		20.1		122.82		38.67		-		-		9.41

				5		3		20.1		122.84		34.15		-		-		11.58

				6		3		20.1		122.83		31.54		-		-		14.67

				7		3		20.1		122.83		27.15		-		-		18.13

				{wd U}8		3		20.1		100		-		-		-		-

				F max.		Uz		C		a		Log a		Log C		G1c

				56.62		2.69		0.0475097139		37		1.5682017241		-1.323217585		0.2757391716

				48.05		4.46		0.0928199792		47		1.6720978579		-1.0323585333		0.3054277117

				42.09		6.74		0.1601330482		57		1.7558748557		-0.7955190292		0.333381896

				38.67		9.41		0.2433410913		67		1.8260748027		-0.6137845486		0.3638036386

				34.15		11.58		0.3390922401		77		1.8864907252		-0.4696821486		0.3440222942

				31.54		14.67		0.4651236525		87		1.9395192526		-0.3324315751		0.3562464914

				27.15		18.13		0.667771639		97		1.9867717343		-0.1753720298		0.3399178329
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20.1		123.54		53.6		-		-		2.87

				2		3		20.1		123.68		45.06		-		-		4.26

				3		3		20.1		123.5		38.1		-		-		6.47

				4		3		20.1		123.58		32.84		-		-		8.7

				5		3		20.1		123.94		29.14		-		-		11.07

				6		3		20.1		123.73		25.02		-		-		14.03

				7		3		20.1		123.84		22.91		-		-		16.66

				F max.		Uz		C		a		Log a		Log C		G1c

				53.6		2.87		0.0535447761		37		1.5682017241		-1.271282893		0.2845281802

				45.06		4.26		0.0945406125		47		1.6720978579		-1.0243815883		0.2795009268

				38.1		6.47		0.169816273		57		1.7558748557		-0.770020695		0.2959611625

				32.84		8.7		0.2649208283		67		1.8260748027		-0.5768838958		0.2918286474

				29.14		11.07		0.3798901853		77		1.8864907252		-0.4203419266		0.2866993887

				25.02		14.03		0.5607513989		87		1.9395192526		-0.2512296343		0.2761252026

				22.91		16.66		0.7271933653		97		1.9867717343		-0.1383500921		0.269282838
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		20		123.83		52.43		-		-		2.65

				2		3		20		123.78		42.32		-		-		4.1

				3		3		20		123.78		35.54		-		-		5.97

				4		3		20		124.05		32.78		-		-		7.73

				5		3		20		123.89		29.36		-		-		10.11

				6		3		20		124.63		25.16		-		-		13.58

				7		3		20		124.65		24.29		-		-		17.17

				F max.		Uz		C		a		Log a		Log C		G1c

				52.43		2.65		0.0505435819		37		1.5682017241		-1.2963339838		0.2553013312

				42.32		4.1		0.0968809074		47		1.6720978579		-1.0137618023		0.2509924915

				35.54		5.97		0.1679797411		57		1.7558748557		-0.7747430923		0.2530730917

				32.78		7.73		0.235814521		67		1.8260748027		-0.6274294553		0.2571240572

				29.36		10.11		0.344346049		77		1.8864907252		-0.4630048957		0.2620870445

				25.16		13.58		0.539745628		87		1.9395192526		-0.2678108668		0.2670055114

				24.29		17.17		0.7068752573		97		1.9867717343		-0.1506572196		0.2923177233
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		18.65		123.7		49.6		-		-		2.83

				2		3		18.65		123.7		41.95		-		-		4.21

				3		3		18.65		123.82		35.09		-		-		5.79

				4		3		18.65		123.93		32.02		-		-		7.78

				5		3		18.65		124.09		28.18		-		-		10.18

				6		3		18.65		124.56		24.58		-		-		13.21

				7		3		18.65		124.72		23.64		-		-		15.88

				F max.		Uz		C		a		Log a		Log C		G1c

				49.6		2.83		0.0570564516		37		1.5682017241		-1.243695241		0.2641575028

				41.95		4.21		0.1003575685		47		1.6720978579		-0.9984498693		0.2616451962

				35.09		5.79		0.1650042747		57		1.7558748557		-0.7825048045		0.248189634

				32.02		7.78		0.2429731418		67		1.8260748027		-0.6144417306		0.2588944165

				28.18		10.18		0.3612491128		77		1.8864907252		-0.4421932108		0.259414713

				24.58		13.21		0.5374288039		87		1.9395192526		-0.2696790609		0.2598735062

				23.64		15.88		0.6717428088		97		1.9867717343		-0.1727969741		0.2694776792
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				1		3		19.4		123.98		47.23		-		-		2.44

				2		3		19.4		124.02		38.68		-		-		4.01

				3		3		19.4		124.02		32.84		-		-		5.66

				4		3		19.4		123.98		28.31		-		-		7.66

				5		3		19.4		124.23		24.85		-		-		10.5

				6		3		19.4		124.58		22.1		-		-		12.81

				7		3		19.4		124.88		19.14		-		-		17.18

				F max.		Uz		C		a		Log a		Log C		G1c

				47.23		2.44		0.0516620792		37		1.5682017241		-1.2868281192		0.2331234111

				38.68		4.01		0.1036711479		47		1.6720978579		-0.9843420928		0.2470090249

				32.84		5.66		0.1723507917		57		1.7558748557		-0.7635867173		0.2440757122

				28.31		7.66		0.2705757683		67		1.8260748027		-0.5677110997		0.2422555177

				24.85		10.5		0.4225352113		77		1.8864907252		-0.374137094		0.2536324449

				22.1		12.81		0.579638009		87		1.9395192526		-0.2368431439		0.2435577717

				19.14		17.18		0.8975966562		97		1.9867717343		-0.0469187739		0.2537308065
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						a0		b0		L0		Fmax.		F{lo Break}		{epsilon} Break		{epsilon} Fmax.

				Nr		mm		mm		mm		N		N		mm		mm

				2		1.1		18.7		-		62.08		-		-		2.46

				3		1.1		18.7		123.34		51.6		-		-		3.41

				4		1.1		18.7		123.3		48.43		-		-		4.3

				5		1.1		18.7		123.26		44.64		-		-		5.38

				6		1.1		18.7		123.24		40.91		-		-		6.49

				7		1.1		18.7		123.21		38.89		-		-		7.66

				8		1.1		18.7		123.19		36.54		-		-		8.9

				9		1.1		18.7		123.18		35.67		-		-		10.35

				10		1.1		18.7		123.15		33.78		-		-		11.2

				11		1.1		18.7		123.16		33.21		-		-		12.07

				F max.		Uz		C		a		Log a		Log C		G1c

				62.08		2.46		0.0396262887		37		1.5682017241		-1.4020166011		0.3059633302

				51.6		3.41		0.0660852713		42		1.6232492904		-1.1798953226		0.310555395

				48.43		4.3		0.0887879414		47		1.6720978579		-1.0516460135		0.3284500669

				44.64		5.38		0.1205197133		52		1.7160033436		-0.9189419103		0.3423634593

				40.91		6.49		0.1586409191		57		1.7558748557		-0.7995847827		0.3452896881

				38.89		7.66		0.196965801		62		1.7923916895		-0.7056091735		0.3561716197

				36.54		8.9		0.2435686918		67		1.8260748027		-0.6133785364		0.3598056965

				35.67		10.35		0.2901597981		72		1.8573324964		-0.5373627595		0.3800977079

				33.78		11.2		0.3315571344		77		1.8864907252		-0.4794416226		0.3642262402

				33.21		12.07		0.3634447456		82		1.9138138524		-0.4395616055		0.3623652818
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