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1. SUMMARY

In order to assess the effect of a residual stress field on the fracture behaviour of materials, a well-defined residual stress field, with known characteristics, such as triaxiality, must be generated in a controllable and reproducible manner. In this paper local compression, or punching, is used to introduce a residual stress field into a cracked plate, and the resulting residual stress field determined using Finite Element Analysis (FEA). However, great care must be taken using this approach, as it is well known that the elastic stress field created by a circular, flat-ended punch contains a stress singularity at the edge of the indenter. It is therefore imperative that, where possible, FE simulations are validated against analytical solutions to ensure confidence in the results. However, there are no analytical solutions for these residual stress fields. FE results for indentation of an elastic half-space are compared to analytical solutions. Results are then presented for the elastic stress field created by punching a finite sized block of material, of dimensions representative of a material test specimen, and the deviations from the half-space results are highlighted. The analysis is then extended into the elasto-plastic regime and the residual stress fields generated for these two geometries after the punching process are given. The residual stress field is measured in the finite sized specimen using deep hole drilling (DHD) and incremental centre hole drilling (ICHD) and compared to the FE predictions. Finally, local compression is applied to a specimen containing a crack. A parametric study is undertaken which examines the influence of the punching tool radius and punching position – relative to the crack tip – on the resulting residual stress field.

2. INTRODUCTION

In this paper, ‘local compression’ (LC) is used to denote the surface compression of different specimens using punching tools. LC has previously been used for several purposes. For instance, it has been used to relax residual stresses resulting from thermal or mechanical loads, such as those developed by welding. LC has also been used to examine material properties. In addition to frequently employed spherical or conical indenters [1], flat-ended rigid punches [2] have been employed in hardness tests on materials. When used to relieve residual stresses created by the welding process, standard procedures [3,4] suggest that the application of LC using flat-ended punches is often sufficient to reduce the welding residual stresses to low and uniform levels and results in the growth of straight fatigue precracks [1-2]. 

The punching tool will be a circular, cylindrical, flat punch. The surface pressure generated by such an indenter is well-known when the indented material has dimensions large relative to the punching tool and when no material yielding occurs. In other words, solutions exist for the elastic indentation of a half-space for the case of plane strain and axi-symmetry [1]. Nepershin [5] studied analytically the indentation of a flat punch into a rigid-plastic half-space using slip line fields. Sneddon [6,7] presented expressions for the interior elastic stress field produced in an elastic half-space when it was deformed by a rigid flat punch. There are limited studies on the stress field produced by a flat punch in finite-sized specimens. Lee and Kobayashi [8] predicted the load-displacement relationship and stress distribution. 

In this work, LC is used to produce a residual stress field with well-defined characteristics. This enabled a consistent method of creating residual stress fields in specimens which would allow a study of the interaction between residual stress fields and applied loading. This interaction is of great importance in assessing the integrity of structural component containing cracks. In previous research, Almer et al [9] used a radial cold expansion method to produce residual stresses in front of the crack-tip in compact tension C(T) specimens. Ogeman [10] also used a coining process around a hole to introduce residual stresses. Hill [11] has used the LC technique to introduce residual stresses in single edge notch bend specimens. 

In this work FE simulations were performed to determine the loading stresses in an elastic half-space in order to benchmark the FE simulation against the known analytical solution. The FE analysis was then extended to a) predict the residual stress field generated when the material was allowed to plastically deform and b) extend the analysis to finite dimensioned specimens, of sizes comparable to standard laboratory test specimens. The residual stress field in an aluminium plate was then measured experimentally using deep hole drilling (DHD) [12] and incremental centre hole drilling (ICHD) and results compared with the FE predictions. Finally, the residual stress field generated in a cracked C(T) specimen by LC was determined and a parametric study undertaken to examine the influence of punching tool radius and punching position, relative to the crack tip, on the characteristics of the residual stress field.

3. ELASTIC LOADING

Half-space

No analytical solution exists for the residual stress field produced by a flat-ended punch. Therefore the elastic stresses created by a punch are examined under load in order to verify FE results against known analytical results. Although the residual stress field will eventually be introduced into specimens using two punching tools, one on either side of the specimen, a single punch is initially modelled to allow comparison with the analytical solution and provide confidence in the modelling procedure. The commercial code ABAQUS was used to perform the FE analyses [13]. A linear elastic analysis was undertaken, and to ensure half-space results were generated, the dimensions of the block were made
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Figure1. Comparison of analytical and FE stress distributions, Z=0 (a) on the surface (b) along r=a

greater than about five punch diameters. The pressure distribution for axi-symmetric indentation of an elastic-half space by a rigid, flat punch is given as [1]: 
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where P is the pressure distribution on the surface, F is applied force, 2a is the diameter of the punch and r is the radial coordinate which is the distance the from the punch axis. 

Fig. 1(a) shows the normalised surface pressure distribution as a function of the normalised radial coordinate. Fig. 1(b) shows the normalised stress, 
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, as a function of the normalised depth coordinate, z. Good agreement is evident between the analytical solution and finite element results.  The finite element results correctly predicted the singular pressure around the edges of the punch, as given by equation (1). Approximately 8000 axi-symmetric elements were used in the FE model. 
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Figure2. Influence of remote boundaries on the stress field. (a) on the surface, Z=0 (b) along r=a

Finite Sized Plate

It is useful to examine the perturbation on the stress field (as compared to the half-space solution) induced during LC caused by the presence of external boundaries. To enable this, a FE analysis of a plate of dimension 60*60*15 mm being indented by a 25 mm diameter punch was undertaken. These dimensions were chosen to be consistent with the laboratory specimens which would eventually be fabricated. A full three-dimensional FE analysis was undertaken using approximately 8000 8-node 3D elements. To assist in assessing the influence of remote boundaries on the elastic stress field created by punching, results are displayed in Fig. 2(a) and 2(b) which correspond to Fig. 1(a) and 1(b). It can be seen that the presence of boundaries increase the magnitude of the surface pressure and decrease the magnitude of the stress 
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 along the line r=a.

4. THE RESIDUAL STRESS FIELD CREATED BY LOCAL COMPRESSION

Half-space

If yielding occurs during the loading phase, a residual stress field will remain upon removal of the load. As laboratory specimens for experimental tests were fabricated from aluminium alloy AL 2650, the material properties for this material were used in the FE simulations. Al 2650 has a modulus of elasticity of 72 GPa, a Poisson ratio of 0.33, and a yield strength of 427 MPa. A series of simulations using these material properties were carried out in the same sequence as section 3. An elasto-plastic material model was used to determine the generation of residual stresses firstly in a half-space. In-plane residual stresses through part of the thickness (up to z/a=3) of the half-space are shown in Fig. 3 for three different levels of penetration. During the simulations compressive loading was applied and increased until a prescribed level of indentation was introduced into the surface. After plastic deformation, the load was
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removed and the resulting residual stress field determined. Three different displacements were applied to the rigid punching tools and the results in Fig. 3 indicate a tensile residual stress for Z/a=0.2 below the punch and then compressive residual stress deep inside the body. These results are similar to the results of Lee and Kobayashi [8] for a thick plate under local compression using a flat punch.

Uncracked plates

LC was then employed to generate a residual stress field in 60*60*15mm aluminum plates. In anticipation of the experimental procedure, LC was applied to both sides of these specimens using two punching tools.  Again, the analysis procedure consisted of applying a load, which resulted in yielding of the plate and then removal of the load to produce a residual stress field. 

The analysis was performed under displacement control and the input displacement was adjusted to obtain a final reduction in thickness after removal of the punching tool equal to 1.6% of the specimen thickness. The amount of indentation was chosen based on previous work by Meith et al [11] who reported the effects of indentation on apparent fracture toughness. FE analysis was carried out using an elastic-plastic material model and a non-linear, large strain formulation. Distributions of residual stress through the thickness of the plate for two different material models, isotropic and combined hardening, are shown in Fig. 4. 

The residual stress field was measured experimentally using the deep hole drilling (DHD) method [12] with a 1.5mm diameter reference hole and a 5mm-trepanned core. The incremental centre hole drilling (ICHD) technique was used on both sides of the specimen. Both measurements were performed in the centre of the punching imprint. The FE predictions and the measurements both illustrated compressive residual stresses through the thickness of the specimen.  This differed from those produced in a half-space where the residual stresses on the surface were tensile. It can be seen that the FE simulations predicted a greater level of compressive residual stress than the measurements. 

Combined hardening data that more accurately described the material behaviour during compressive loading, obtained from Garcia-Granada [14], were used in the FE analysis. The residual stress distribution using the combined hardening material model was closer to the experimental results. The contact behaviour of the punch in all simulations was frictionless. The difference in measurement and FE results may be explained by the choice of element type and the effect of friction in the contact surface, and measurement error.

Cracked Plate- Application to a compact tension specimen

A three dimensional FE model of a compact tension, C(T), specimen was created in ABAQUS. Due to symmetry, only a quarter of the C(T) specimen was modelled. The material model used was again aluminum alloy 2650. A highly refined mesh was generated in the vicinity of the crack tip region to ensure valid stress and strain data from the FE analysis. The model used eight-node hexahedral elements with reduced integration. A 25mm diameter punching tool with elastic-perfectly plastic material behaviour was again modelled in this simulation. 

FE analysis showed that the state of residual stress was highly dependent on the size as well as the position of the punching tool. Attention was focussed on the stress component normal to the crack-plane, (33, as this will be the component which provides the crack driving force. To investigate the effect of size and the position of the punching tool a FE parametric study was carried out using three different tool diameters 25mm, 15mm and 7.5mm. To specify the position of the punching tool, a dimensionless parameter (x/R) was defined using the relative position of the punching tool and the crack in the specimen, where x is the distance between the centre of the punching tool and the crack-tip, and R is the radius of the punching tool. This is indicated in Fig. 5(a). The crack length, a, was 25mm with a/W=0.5. As the punching tool was moved, its axis remained along the crack line to maintain symmetry.
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The three punching tools were applied at four different positions on the specimen. Figure 5(b) shows the relative positions of the punching tools with respect to the crack tip used in the FE simulations. The first position corresponded to x/R=1.0, which meant the edge of the punching tool was tangential to the crack front. The punching tool was then moved towards the crack-tip and positioned at x/R=0.75, 0.5 and 0. 

Figure 5. (a), Parametric study of the punch position, (b) Four different position of punch

A sample of the results from the FE analysis is shown in Fig. 6(a), where distributions of the stress normal to the crack, (33, along a path in the centre of the specimen, starting from the crack tip, are illustrated for the three different punch sizes. The largest region of tensile residual stress was produced by the 25mm punch for x/R=1.0. The residual stress field for other x/R locations lead to similar patterns and suggested that the 25mm punching tool produced the greatest region of tensile residual stress ahead of the crack. The tensile residual stress field covered a large envelope throughout the thickness of the specimen in the case of using 25mm diameter punching tool. In the case of the 15mm punch both compressive and tensile residual stress ahead of the crack were produced. The 7.5mm diameter punching tool produced tensile residual stresses in the centre of the specimen to an extent equal to almost half of the thickness of the plate. The residual stress on the surface was compressive.
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Figure 6. (a) Normal residual stress in the centre of the specimens (a) three different punch sizes (b) four different punching positions (b)
Fig. 6(b) indicates that the greatest tensile residual stress is introduced within the specimen when the punch is positioned tangential to the crack tip (x/R=1.0).

5. DISCUSSION AND CONCLUDING REMARKS

Local compression has been investigated as a method of introducing a well-defined residual stress field in semi-infinite, uncracked and cracked specimens. FEA was used to model the elastic indentation of the punching process in order to validate the simulations against known analytical solutions. Excellent agreement was found. The influence of remote boundaries on the elastic stress field was then studied and it was shown that they could modify the half-space stresses by up to approximately 40%. 

FE analyses were then extended to predict the residual stress fields remaining after elasto-plastic punching a half-space, an uncracked plate and a cracked plate (a C(T) specimen). It was shown that application of LC on a semi-infinite body produced a tensile in-plane residual stress near the surface and a compressive stress deeper inside the body. LC on a 15mm thick plate resulted in a compressive residual stress through the complete thickness of the plate. This was confirmed by experimental measurements. The level of compressive residual stress measured was less than FE results, although the experimental and numerical results exhibited similar trends. Possible reasons for this discrepancy were highlighted.

FE simulations of LC on a cracked specimen indicated that the resulting residual stress field was highly dependent on the diameter of the punch as well as its position relative to the crack-tip. Simulations demonstrated that full through thickness tensile residual stresses were achieved for a punch diameter greater than the specimen thickness. It was found that significant tensile residual stresses ahead of the crack tip could be obtained by a) positioning the punch tangent to the crack-tip and b) using a punch diameter equal to the ligament. Finally, and most importantly, it was observed that LC produced a tensile residual stress field in the cracked body in the region under the punch.
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Figure 3. Residual stress distribution along the axis of symmetry of half-space following LC





Figure 4. In-plane residual stresses through the thickness of the plate
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		1.8639		1.8639		1.8639		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772		4.0772		4.0772		4.0772

		5		5		5		5		5		5

		5.9769		5.9769		5.9769		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157		20.1157		20.1157		20.1157

		25		25		25		25		25		25



p25-xr1

p25-xr075

p25-xr05

p25-xr0

p25-xr1-diff. fixed node

xr1-0.5mm offset

r-mm

S11-MPa

Middle-p25

23.1807

43.2304

34.3686

-249.741

23.1807

13.9402

51.177

73.5619

48.0014

-291.356

51.177

43.6286

103.334

118.124

59.7883

-259.593

103.334

97.7017

129.554

137.343

62.0842

-232.655

129.554

124.911

137.077

140.317

57.8425

-216.632

137.077

131.684

140.668

139.919

52.1661

-204.606

140.668

135.495

140.837

136.719

45.1639

-196.444

140.837

135.965

139.612

132.597

37.9285

-189.936

139.612

134.986

136.584

126.609

29.4961

-184.503

136.584

132.119

131.789

118.683

19.5416

-178.914

131.789

127.259

124.454

107.78

7.95972

-172.977

124.454

119.917

115.239

94.2982

-6.20131

-166.229

115.239

110.659

101.632

76.5256

-20.4744

-154.517

101.632

97.2801

83.7815

55.643

-35.679

-142.882

83.7815

79.1776

62.548

32.0568

-51.9122

-134.888

62.548

56.365

40.0937

8.42611

-73.7074

-125.635

40.0937

32.2735

16.7948

-16.6796

-102.387

-113.167

16.7948

7.97988

-10.1489

-49.3215

-127.793

-99.5155

-10.1489

-20.3357

-45.4411

-87.2287

-139.061

-88.485

-45.4411

-57.7303

-94.4802

-124.59

-130.002

-80.3097

-94.4802

-108.787

-145.598

-151.175

-110.935

-75.9427

-145.598

-159.719

-172.335

-158.227

-95.056

-70.9889

-172.335

-184.134

-160.181

-141.439

-89.1523

-59.4663

-160.181

-169.126

-129.337

-114.05

-84.0075

-40.8654

-129.337

-135.454

-91.7624

-82.5998

-62.9856

-21.4114

-91.7624

-94.9153

-44.1745

-40.9004

-29.5134

-7.95877

-44.1745

-44.9648

-18.9501

-17.9015

-12.0089

-3.1282

-18.9501

-18.9817



s22-surf

		0		0		0		0		0		0

		0.1		0.1		0.1		0.1		0.1		0.1

		0.200001		0.200001		0.200001		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999		0.299999		0.299999		0.299999

		0.4		0.4		0.4		0.4		0.4		0.4

		0.5		0.5		0.5		0.5		0.5		0.5

		0.6		0.6		0.6		0.6		0.6		0.6

		0.700001		0.700001		0.700001		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772		4.0772		4.0772		4.0772

		5		5		5		5		5		5

		5.9769		5.9769		5.9769		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157		20.1157		20.1157		20.1157

		25		25		25		25		25		25



p25-xr1

p25-xr075

p25-xr05

p25-xr0

p25-xr1-diff.fixed node

xr1-0.5mm offset

r-mm

S22-MPa

Surface-p25

128.909

193.571

265.493

217.018

128.909

94.2107

63.3124

146.378

197.615

160.904

63.3124

59.0341

31.6368

52.128

91.9772

64.8593

31.6368

21.0793

31.0136

28.9925

54.3839

33.8607

31.0136

16.0306

22.9646

20.2088

27.4554

18.3945

22.9646

14.0726

17.3169

14.0454

14.2905

15.5684

17.3169

12.1268

15.1005

12.8432

5.98705

9.31581

15.1005

14.3537

7.99909

5.30775

13.2407

15.2329

7.99909

8.80793

11.7778

10.6724

1.74459

3.66799

11.7778

14.4761

7.49699

4.9069

7.6387

9.13804

7.49699

9.59122

11.1464

8.42095

0.812897

2.33054

11.1464

13.1477

8.12347

3.73584

6.68062

8.96656

8.12347

8.78307

10.4529

8.3514

-1.17451

-0.0796471

10.4529

11.5402

5.56304

2.05328

6.88692

7.77924

5.56304

5.91449

9.51773

9.26591

-1.71268

0.210796

9.51773

10.8182

3.41211

0.903418

7.44831

5.56883

3.41211

3.81374

6.37411

8.08276

-0.10236

1.29251

6.37411

7.71246

2.8152

-0.0179787

4.95082

5.67951

2.8152

2.65058

8.79468

12.5915

-6.71807

-10.9436

8.79468

8.29503

2.98462

-0.417107

3.7608

10.3497

2.98462

1.10689

2.02634

2.42127

1.77991

-2.2305

2.02634

0.829456

1.21976

2.06753

-3.69263

4.61936

1.21976

1.85731

-9.79833

-6.47039

5.47678

24.3331

-9.79833

-11.0916

3.88016

9.83751

-12.4382

-21.4819

3.88016

4.07343

-8.18731

-2.2047

11.6214

15.8859

-8.18731

-9.11784

4.54668

21.9769

-17.3353

-8.32192

4.54668

6.0149

-5.19468

-17.1803

11.504

4.45053

-5.19468

-6.1773



s22-middle

		0		0		0		0		0		0

		0.1		0.1		0.1		0.1		0.1		0.1

		0.200001		0.200001		0.200001		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999		0.299999		0.299999		0.299999

		0.4		0.4		0.4		0.4		0.4		0.4

		0.5		0.5		0.5		0.5		0.5		0.5

		0.6		0.6		0.6		0.6		0.6		0.6

		0.700001		0.700001		0.700001		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772		4.0772		4.0772		4.0772

		5		5		5		5		5		5

		5.9769		5.9769		5.9769		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157		20.1157		20.1157		20.1157

		25		25		25		25		25		25



p25-xr1

p25-xr075

p25-xr05

p25-xr0

p25-xr1-diff.fixed node

xr1-0.5mm offset

r-mm

S22-MPa

Middle-P25

452.262

532.963

529.401

-188.503

452.262

454.05

508.425

565.955

451.807

-221.8

508.425

519.75

493.394

567.01

332.886

-168.96

493.394

534.334

443.316

515.228

281.714

-151.28

443.316

490.412

414.197

461.391

242.18

-139.53

414.197

453.76

384.179

415.776

211.393

-133.094

384.179

420.403

359.857

378.34

186.466

-128.374

359.857

391.101

337.578

346.038

163.999

-126.026

337.578

365.138

315.133

314.853

144.154

-122.415

315.133

338.681

291

282.803

121.449

-120.575

291

310.552

264.242

248.778

98.2261

-117.21

264.242

279.357

235.333

213.553

74.072

-112.601

235.333

245.717

206.681

178.908

45.7194

-104.527

206.681

213.024

174.23

141.427

21.6577

-87.8722

174.23

177.391

141.205

105.66

-3.38073

-75.2723

141.205

141.138

109.737

71.9366

-31.2549

-58.7842

109.737

105.827

83.1159

39.7065

-65.4709

-35.1422

83.1159

75.4959

61.4678

4.12639

-101.243

-6.35639

61.4678

50.23

37.3225

-37.5704

-119.023

26.8652

37.3225

22.406

-1.49519

-77.2504

-107.122

56.389

-1.49519

-19.6884

-57.2564

-102.609

-64.8058

73.2579

-57.2564

-76.6224

-97.5393

-95.6239

-0.738792

60.8666

-97.5393

-114.349

-72.4007

-38.2778

60.3756

5.8434

-72.4007

-83.2864

15.3183

51.7708

67.9478

-30.5503

15.3183

12.1573

43.8012

65.0093

-17.3569

-13.9827

43.8012

43.9287

-6.33082

1.54257

-38.5166

0.515273

-6.33082

-6.0352

-32.3784

-28.5446

8.39526

1.5174

-32.3784

-31.2477



s33-surf

		0		0		0		0

		0.1		0.1		0.1		0.1

		0.200001		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999		0.299999

		0.4		0.4		0.4		0.4

		0.5		0.5		0.5		0.5

		0.6		0.6		0.6		0.6

		0.700001		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772		4.0772

		5		5		5		5

		5.9769		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157		20.1157

		25		25		25		25



p25-x/R=1

p25-x/R=0.75

p25-x/R=0.5

p25-x/R=0.0

Distance from crack tip-mm

Residual stress normal to the crack plane-MPa

-245.325

185.103

180.919

113.273

-150.571

196.5

208.886

139.606

-33.6086

149.496

201.745

148.256

-1.1843

121.32

187.584

138.639

15.4248

96.8112

169.048

115.831

22.2167

81.9267

145.113

93.3081

27.7898

72.9637

117.167

75.0719

29.1759

64.7808

99.1073

65.5857

33.1385

62.2934

80.7135

52.1603

33.4239

57.1232

70.5904

45.1413

36.0251

55.8979

58.2416

34.8959

35.6071

52.0906

51.0872

28.549

35.5313

51.7615

41.6867

18.6806

31.1422

46.6953

38.7215

15.8775

26.8059

45.7615

30.8431

7.92031

15.8723

36.3399

29.8428

6.42819

4.72004

30.9018

24.1234

2.024

-14.5799

14.5963

24.7725

-4.86022

-29.5108

1.90567

14.0555

2.81923

-45.5799

-18.598

3.95933

-48.9219

-58.3296

-31.6239

22.4093

-52.9542

-52.4941

-21.9059

-37.5432

-108.018

-77.7221

-60.1083

-63.6203

-97.7699

-51.8858

-38.828

-143.934

54.2376

-102.328

-105.366

-64.2407

60.5128

-29.3534

-60.4779

88.5618

-21.6589

136.505

89.983

58.9466

-57.9137



s33-middle

		0		0		0		0

		0.1		0.1		0.1		0.1

		0.200001		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999		0.299999

		0.4		0.4		0.4		0.4

		0.5		0.5		0.5		0.5

		0.6		0.6		0.6		0.6

		0.700001		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772		4.0772

		5		5		5		5

		5.9769		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157		20.1157

		25		25		25		25



p25-x/R=1

p25-x/R=0.75

p25-x/R=0.5

p25-x/R=0.0

Distance from crack tip-mm

Residual stress normal to the crack 
plane-MPa

72.0297

119.431

131.863

-388.183

262.086

301.532

213.468

-432.986

461.789

470.8

247.346

-291.837

485.338

475.506

221.548

-254.576

492.405

456.232

195.074

-227.548

483.126

427.759

169.69

-213.461

472.377

400.413

148.07

-202.506

458.067

372.124

127.898

-195.31

441.586

343.003

109.549

-188.163

420.123

309.397

89.3951

-182.539

393.547

271.875

68.6047

-177

360.997

230.978

46.8026

-171.962

323.479

188.35

22.6693

-163.164

278.118

143.741

0.174716

-143.561

224.445

99.2785

-19.7176

-124.084

166.488

58.0724

-42.8357

-109.35

109.716

20.5003

-75.561

-91.064

58.605

-18.6006

-116.091

-68.1625

14.2443

-62.1454

-147.689

-41.8476

-37.2963

-106.201

-151.624

-11.1236

-108.823
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matrix

		***************************************************************************

				p25

				X																				xr1-s11-1		xr1-s11-2						xr1-s22-1		xr1-s22-2						xr1-s33-1		xr1-s33-2

				0																				-159.524		23.1807						128.909		452.262						-245.325		72.0297

				1.00E-01																				-120.94		51.177						63.3124		508.425						-150.571		262.086

				2.00E-01																				-60.5573		103.334						31.6368		493.394						-33.6086		461.789

				3.00E-01																				-17.5596		129.554						31.0136		443.316						-1.1843		485.338

				4.00E-01																				10.3555		137.077						22.9646		414.197						15.4248		492.405

				5.00E-01																				31.3236		140.668						17.3169		384.179						22.2167		483.126

				6.00E-01																				46.8184		140.837						15.1005		359.857						27.7898		472.377

				7.00E-01																				58.94		139.612						7.99909		337.578						29.1759		458.067

				8.00E-01																				69.1275		136.584						11.7778		315.133						33.1385		441.586

				9.32E-01																				79.1363		131.789						7.49699		291						33.4239		420.123

				1.10E+00																				87.9919		124.454						11.1464		264.242						36.0251		393.547

				1.2986																				95.2767		115.239						8.12347		235.333						35.6071		360.997

				1.5508																				100.389		101.632						10.4529		206.681						35.5313		323.479

				1.8639																				102.607		83.7815						5.56304		174.23						31.1422		278.118

				2.2525																				102.706		62.548						9.51773		141.205						26.8059		224.445

				2.7349																				100.266		40.0937						3.41211		109.737						15.8723		166.488

				3.3338																				97.3481		16.7948						6.37411		83.1159						4.72004		109.716

				4.0772																				91.7571		-10.1489						2.8152		61.4678						-14.5799		58.605

				5																				86.6184		-45.4411						8.79468		37.3225						-29.5108		14.2443

				5.9769																				74.4124		-94.4802						2.98462		-1.49519						-45.5799		-37.2963

				7.2062																				62.0107		-145.598						2.02634		-57.2564						-58.3296		-108.823

				8.7534																				45.7181		-172.335						1.21976		-97.5393						-52.4941		-176.919

				10.7005																				23.5261		-160.181						-9.79833		-72.4007						-77.7221		-191.763

				13.1509																				21.773		-129.337						3.88016		15.3183						-51.8858		-144.785

				16.2347																				25.2525		-91.7624						-8.18731		43.8012						-102.328		-85.173

				20.1157																				20.2779		-44.1745						4.54668		-6.33082						-29.3534		53.5191

				25																				16.3029		-18.9501						-5.19468		-32.3784						136.505		166.932

				X																				xr075-s11-1		xr075-s11-2				xr075-s22-1		xr075-s22-2				xr075-s33-1		xr075-s33-2

				0																				149.44		43.2304				193.571		532.963				185.103		119.431

				1.00E-01																				160.747		73.5619				146.378		565.955				196.5		301.532

				2.00E-01																				142.349		118.124				52.128		567.01				149.496		470.8

				3.00E-01																				124.722		137.343				28.9925		515.228				121.32		475.506

				4.00E-01																				110.52		140.317				20.2088		461.391				96.8112		456.232

				5.00E-01																				98.6464		139.919				14.0454		415.776				81.9267		427.759

				6.00E-01																				88.8414		136.719				12.8432		378.34				72.9637		400.413

				7.00E-01																				80.9987		132.597				5.30775		346.038				64.7808		372.124

				8.00E-01																				74.2418		126.609				10.6724		314.853				62.2934		343.003

				9.32E-01																				67.6535		118.683				4.9069		282.803				57.1232		309.397

				1.10E+00																				61.104		107.78				8.42095		248.778				55.8979		271.875

				1.2986																				55.1278		94.2982				3.73584		213.553				52.0906		230.978

				1.5508																				49.0854		76.5256				8.3514		178.908				51.7615		188.35

				1.8639																				43.9004		55.643				2.05328		141.427				46.6953		143.741

				2.2525																				39.7898		32.0568				9.26591		105.66				45.7615		99.2785

				2.7349																				35.9304		8.42611				9.03E-01		71.9366				36.3399		58.0724

				3.3338																				35.1193		-16.6796				8.08276		39.7065				30.9018		20.5003

				4.0772																				32.2517		-49.3215				-0.0179787		4.12639				14.5963		-18.6006

				5																				34.3102		-87.2287				1.26E+01		-37.5704				1.90567		-62.1454

				5.9769																				28.833		-1.25E+02				-0.417107		-77.2504				-18.598		-106.201

				7.2062																				29.6949		-151.175				2.42127		-102.609				-31.6239		-139.606

				8.7534																				20.711		-158.227				2.06753		-95.6239				-21.9059		-149.968

				10.7005																				3.61824		-141.439				-6.47E+00		-38.2778				-60.1083		-131.812

				13.1509																				-27.0561		-114.05				9.83751		51.7708				-38.828		-88.0812

				16.2347																				-69.8113		-82.5998				-2.2047		65.0093				-105.366		-42.9789

				20.1157																				-35.171		-40.9004				21.9769		1.54257				-60.4779		64.517

				25																				7.9947		-17.9015				-1.72E+01		-28.5446				89.983		154.179

				X																				xr05-s11-1		xr05-s11-2				xr05-s22-1		xr05-s22-2				xr05-s33-1		xr05-s33-2

				0																				105.487		34.3686				265.493		529.401				180.919		131.863

				1.00E-01																				117.621		48.0014				197.615		451.807				208.886		213.468

				2.00E-01																				114.244		59.7883				91.9772		332.886				201.745		247.346

				3.00E-01																				110.828		62.0842				54.3839		281.714				187.584		221.548

				4.00E-01																				105.355		57.8425				27.4554		242.18				169.048		195.074

				5.00E-01																				96.8739		52.1661				14.2905		211.393				145.113		169.69

				6.00E-01																				87.2196		45.1639				5.98705		186.466				117.167		148.07

				7.00E-01																				77.8117		37.9285				13.2407		163.999				99.1073		127.898

				8.00E-01																				68.5672		29.4961				1.74459		144.154				80.7135		109.549

				9.32E-01																				59.5337		19.5416				7.6387		121.449				70.5904		89.3951

				1.10E+00																				50.6722		7.95972				0.812897		98.2261				58.2416		68.6047

				1.2986																				41.9249		-6.20131				6.68062		74.072				51.0872		46.8026

				1.5508																				33.4699		-20.4744				-1.17451		45.7194				41.6867		22.6693

				1.8639																				25.9506		-35.679				6.89E+00		21.6577				38.7215		0.174716

				2.2525																				17.5321		-51.9122				-1.71268		-3.38073				30.8431		-19.7176

				2.7349																				11.2183		-73.7074				7.44831		-31.2549				29.8428		-42.8357

				3.3338																				4.42896		-102.387				-0.10236		-65.4709				24.1234		-75.561

				4.0772																				0.0803582		-127.793				4.95082		-101.243				24.7725		-116.091

				5																				-5.80954		-139.061				-6.71807		-119.023				14.0555		-147.689

				5.9769																				-3.60668		-130.002				3.7608		-107.122				3.95933		-151.624

				7.2062																				-22.1303		-110.935				1.77991		-64.8058				22.4093		-128.029

				8.7534																				-48.37		-95.056				-3.69263		-0.738792				-37.5432		-85.3773

				10.7005																				-96.9486		-89.1523				5.47678		60.3756				-63.6203		-35.1993

				13.1509																				-1.08E+02		-84.0075				-12.4382		67.9478				-143.934		6.5072

				16.2347																				77.1485		-62.9856				11.6214		-17.3569				-64.2407		45.0986

				20.1157																				183.205		-29.5134				-17.3353		-38.5166				88.5618		48.6618

				25																				142.936		-12.0089				11.504		8.39526				58.9466		30.5642

				X																				xr0-s11-1		xr0-s11-2				xr0-s22-1		xr0-s22-2				xr0-s33-1		xr0-s33-2

				0																				32.6011		-249.741				217.018		-188.503				113.273		-388.183

				1.00E-01																				41.8992		-291.356				160.904		-221.8				139.606		-432.986

				2.00E-01																				41.7156		-259.593				64.8593		-168.96				148.256		-291.837

				3.00E-01																				40.9787		-232.655				33.8607		-151.28				138.639		-254.576

				4.00E-01																				37.3923		-216.632				18.3945		-139.53				115.831		-227.548

				5.00E-01																				31.7278		-204.606				15.5684		-133.094				93.3081		-213.461

				6.00E-01																				26.1822		-196.444				9.31581		-128.374				75.0719		-202.506

				7.00E-01																				21.2192		-189.936				15.2329		-126.026				65.5857		-195.31

				8.00E-01																				17.2704		-184.503				3.66799		-122.415				52.1603		-188.163

				9.32E-01																				13.7205		-178.914				9.13804		-120.575				45.1413		-182.539

				1.10E+00																				10.874		-172.977				2.33054		-117.21				34.8959		-177

				1.2986																				8.12906		-166.229				8.97E+00		-112.601				28.549		-171.962

				1.5508																				6.11381		-154.517				-0.0796471		-104.527				18.6806		-163.164

				1.8639																				4.80382		-142.882				7.78E+00		-87.8722				15.8775		-143.561

				2.2525																				3.27563		-134.888				0.210796		-75.2723				7.92031		-124.084

				2.7349																				2.58981		-125.635				5.56883		-58.7842				6.42819		-109.35

				3.3338																				0.143246		-113.167				1.29E+00		-35.1422				2.024		-91.064

				4.0772																				2.09976		-99.5155				5.68E+00		-6.35639				-4.86022		-68.1625

				5																				-16.7022		-88.485				-10.9436		26.8652				2.81923		-41.8476

				5.9769																				-25.2585		-80.3097				10.3497		56.389				-48.9219		-11.1236

				7.2062																				-50.4174		-75.9427				-2.23E+00		73.2579				-52.9542		25.2514

				8.7534																				-62.0885		-70.9889				4.61936		60.8666				-108.018		69.4716

				10.7005																				36.3601		-59.4663				24.3331		5.8434				-97.7699		119.988

				13.1509																				45.3432		-40.8654				-21.4819		-30.5503				5.42E+01		135.564

				16.2347																				-15.1618		-21.4114				15.8859		-13.9827				60.5128		78.0405

				20.1157																				8.58932		-7.95877				-8.32192		0.515273				-21.6589		-19.0071

				25																				31.3649		-3.1282				4.45053		1.5174				-57.9137		-68.9685

				Different fixed node-node nomber 6

				X		p25xr1-n6-s11-1		p25xr1-n6-s11-2		p25xr1-n6-s22-1		p25xr1-n6-s22-2		p25xr1-n6-s33-1		p25xr1-n6-s33-2

				0		-159.524		23.1807		128.909		452.262		-245.325		72.0297

				0.1		-120.94		51.177		63.3124		508.425		-150.571		262.086

				0.200001		-60.5573		103.334		31.6368		493.394		-33.6086		461.789

				0.299999		-17.5596		129.554		31.0136		443.316		-1.1843		485.338

				0.4		10.3555		137.077		22.9646		414.197		15.4248		492.405

				0.5		31.3236		140.668		17.3169		384.179		22.2167		483.126

				0.6		46.8184		140.837		15.1005		359.857		27.7898		472.377

				0.700001		58.94		139.612		7.99909		337.578		29.1759		458.067

				0.799999		69.1275		136.584		11.7778		315.133		33.1385		441.586

				0.931801		79.1363		131.789		7.49699		291		33.4239		420.123

				1.0955		87.9919		124.454		11.1464		264.242		36.0251		393.547

				1.2986		95.2767		115.239		8.12347		235.333		35.6071		360.997

				1.5508		100.389		101.632		10.4529		206.681		35.5313		323.479

				1.8639		102.607		83.7815		5.56304		174.23		31.1422		278.118

				2.2525		102.706		62.548		9.51773		141.205		26.8059		224.445

				2.7349		100.266		40.0937		3.41211		109.737		15.8723		166.488

				3.3338		97.3481		16.7948		6.37411		83.1159		4.72004		109.716

				4.0772		91.7571		-10.1489		2.8152		61.4678		-14.5799		58.605

				5		86.6184		-45.4411		8.79468		37.3225		-29.5108		14.2443

				5.9769		74.4124		-94.4802		2.98462		-1.49519		-45.5799		-37.2963

				7.2062		62.0107		-145.598		2.02634		-57.2564		-58.3296		-108.823

				8.7534		45.7181		-172.335		1.21976		-97.5393		-52.4941		-176.919

				10.7005		23.5261		-160.181		-9.79833		-72.4007		-77.7221		-191.763

				13.1509		21.773		-129.337		3.88016		15.3183		-51.8858		-144.785

				16.2347		25.2525		-91.7624		-8.18731		43.8012		-102.328		-85.173

				20.1157		20.2779		-44.1745		4.54668		-6.33082		-29.3534		53.5191

				25		16.3029		-18.9501		-5.19468		-32.3784		136.505		166.932

				30										250		250
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		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25mm-x/R=1

p15mm-x/R=1

p7.5mm-x/R=1

Distance from crack tip-mm

Residual stress normal to the crack plane-MPa

72.0297

37.9939

347.793

262.086

186.189

481.882

461.789

376.863

553.825

485.338

400.041

527.715

492.405

405.447

494.559

483.126

394.064

460.871

472.377

381.214

430.809

458.067

364.899

403.172

441.586

346.655

376.85

420.123

323.415

348.872

393.547

295.137

318.107

360.997

261.219

287.837

323.479

223.235

265.571

278.118

176.554

241.644

224.445

126.5

215.704

166.488

79.2396

199.127

109.716

32.9455

189.52

58.605

-7.36598

187.413

14.2443

-36.2136

193.832

-37.2963

-51.3013

194.055

-108.823

-49.9237

161.13

-176.919

-24.1043

106.931

-191.763

25.6194

63.7952

-144.785

90.1883

33.0645

-85.173

87.867

7.83045

53.5191

15.8993

-19.0188

166.932

-18.366

-33.9827



xr0.75-s33-suface

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr075-s33-1

p15xr075-s33-1

p75xr075-s33-1

r-mm

s33-MPa

Residual stress normal to the crack plane-Surface

185.103

-75.6183

-324.667

196.5

-59.3049

-377.946

149.496

2.15068

-251.471

121.32

22.834

-216.864

96.8112

36.4503

-165.049

81.9267

42.8477

-130.688

72.9637

45.4962

-102.284

64.7808

44.3396

-84.3933

62.2934

38.7774

-67.7217

57.1232

31.0898

-55.9469

55.8979

22.2188

-47.5622

52.0906

5.01961

-49.9023

51.7615

-15.4955

-60.7467

46.6953

-37.3684

-72.7932

45.7615

-63.4022

-88.0782

36.3399

-86.4214

-100.671

30.9018

-111.194

-104.613

14.5963

-120.366

-78.6978

1.90567

-134.445

-115.813

-18.598

-125.781

-148.159

-31.6239

-122.17

29.8938

-21.9059

-185.853

126.889

-60.1083

-98.4344

60.6904

-38.828

59.725

29.4003

-105.366

51.4952

3.05636

-60.4779

-11.0435

-20.961

89.983

-33.2915

-38.0802



xr0.75-s33-middle

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr075-s33-2

p15xr075-s33-2

p75xr075-s33-2

r-mm

S33-MPa

Residual stress normal to the crack plane

119.431

50.0879

334.837

301.532

182.835

465.06

470.8

354.736

534.656

475.506

371.058

504.887

456.232

365.339

469.737

427.759

346.414

434.232

400.413

326.536

403.147

372.124

303.858

375.316

343.003

280.211

349.383

309.397

250.921

322.563

271.875

216.936

294.417

230.978

180.53

267.553

188.35

137.411

246.807

143.741

94.9804

226.876

99.2785

58.8104

207.618

58.0724

22.454

195.919

20.5003

-8.90857

191.578

-18.6006

-30.6311

194.656

-62.1454

-40.2883

201.976

-106.201

-33.6786

198.311

-139.606

-9.12676

159.218

-149.968

35.0426

103.324

-131.812

95.0102

62.4857

-88.0812

115.88

32.0701

-42.9789

65.5601

6.50485

64.517

-8.25602

-21.6823

154.179

-43.2721

-37.6816



xr0.5-s33-surface

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr05-s33-1

p15xr05-s33-1

p75xr05-s33-1

r-mm

s33-MPa

Residual stress normal to the crack plane-Surface

180.919

-64.796

-332.864

208.886

-63.1493

-384.273

201.745

-44.4636

-330.373

187.584

-42.4089

-335.537

169.048

-42.9249

-290.098

145.113

-45.0346

-253.231

117.167

-48.241

-214.933

99.1073

-51.005

-183.633

80.7135

-55.5086

-158.649

70.5904

-62.0044

-138.637

58.2416

-67.8527

-122.008

51.0872

-76.1532

-115.175

41.6867

-87.5498

-103.915

38.7215

-95.8995

-101.029

30.8431

-110.479

-93.4378

29.8428

-117.438

-91.246

24.1234

-127.284

-67.6922

24.7725

-122.767

-124.691

14.0555

-120.221

-187.281

3.95933

-106.044

10.0623

22.4093

-71.9042

139.525

-37.5432

-128.818

87.4142

-63.6203

-64.6945

50.6119

-143.934

77.4504

21.4721

-64.2407

50.454

2.21389

88.5618

-19.8976

-22.4054

58.9466

-44.8636

-36.5692



xr0.5-s33-middle

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr05-s33-2

p15xr05-s33-2

p75xr05-s33-2

r-mm

s33-MPa

Residual stress normal to the crack plane

131.863

63.3697

334.973

213.468

163.02

454.401

247.346

275.511

496.288

221.548

265.303

457.724

195.074

246.455

417.787

169.69

219.554

381.592

148.07

195.028

351.732

127.898

170.946

326.35

109.549

148.096

304.05

89.3951

122.641

281.181

68.6047

95.1841

260.69

46.8026

67.7636

245.359

22.6693

38.429

228.737

0.174716

11.8204

212.467

-19.7176

-8.55373

203.832

-42.8357

-27.2327

199.899

-75.561

-39.9346

201.736

-116.091

-42.8169

208.232

-147.689

-34.7914

207.218

-151.624

-13.0316

179.148

-128.029

24.1942

129.249

-85.3773

73.1784

84.7454

-35.1993

130.424

52.2816

6.5072

126.171

26.5633

45.0986

54.4014

3.78134

48.6618

-18.7957

-22.4054

30.5642

-55.1695

-37.4497



xr0-s33-surface

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr0-s33-1

p15xr0-s33-1

p75xr0-s33-1

r-mm

S33-MPa

Residual stress normal to the crack plane-Surface

113.273

-365.767

-257.791

139.606

-410.515

-303.03

148.256

-281.16

-374.392

138.639

-246.165

-428.355

115.831

-216.373

-407.299

93.3081

-201.219

-393.521

75.0719

-189.993

-375.258

65.5857

-181.919

-352.724

52.1603

-175.549

-324.31

45.1413

-170.793

-275.703

34.8959

-164.679

-216.855

28.549

-159.595

-155.351

18.6806

-155.673

-92.9896

15.8775

-148.987

-65.6539

7.92031

-144.095

-35.2311

6.42819

-131.365

-109.27

2.024

-120.675

-205.242

-4.86022

-100.76

2.74557

2.81923

-73.3385

170.289

-48.9219

-120.062

121.16

-52.9542

-111.516

80.1502

-108.018

49.0631

45.3112

-97.7699

111.324

26.7943

54.2376

57.6625

11.8334

60.5128

16.2393

-1.12194

-21.6589

-33.8185

-18.5781

-57.9137

-57.991

-28.9299



xr0-s33-middle

		

		0		0		0

		0.1		0.1		0.1

		0.200001		0.200001		0.200001

		0.299999		0.299999		0.299999

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.700001		0.700001		0.700001

		0.799999		0.799999		0.799999

		0.931801		0.931801		0.931801

		1.0955		1.0955		1.0955

		1.2986		1.2986		1.2986

		1.5508		1.5508		1.5508

		1.8639		1.8639		1.8639

		2.2525		2.2525		2.2525

		2.7349		2.7349		2.7349

		3.3338		3.3338		3.3338

		4.0772		4.0772		4.0772

		5		5		5

		5.9769		5.9769		5.9769

		7.2062		7.2062		7.2062

		8.7534		8.7534		8.7534

		10.7005		10.7005		10.7005

		13.1509		13.1509		13.1509

		16.2347		16.2347		16.2347

		20.1157		20.1157		20.1157

		25		25		25



p25xr0-s33-2

p15xr0-s33-2

p75xr0-s33-2

r-mm

S33-MPa

Residual stress normal to the crack plane

-388.183

-206.442

353.428

-432.986

-228.507

439.823

-291.837

-142.21

401.69

-254.576

-120.082

366.54

-227.548

-104.158

334.318

-213.461

-95.7456

311.595

-202.506

-88.8663

294.673

-195.31

-84.097

282.112

-188.163

-79.2955

272.465

-182.539

-74.8788

262.057

-177

-69.469

250.13

-171.962

-63.4101

242.045

-163.164

-58.0792

237.704

-143.561

-50.7574

232.992

-124.084

-38.005

230.503

-109.35

-21.1647

225.993

-91.064

1.69481

209.5

-68.1625

33.2981

173.006

-41.8476

70.7489

129.013

-11.1236

110.173

95.7394

25.2514

149.472

70.0193

69.4716

160.293

48.4917

119.988

120.37

30.4486

135.564

64.4205

14.761

78.0405

17.0044

-0.296039

-19.0071

-33.3132

-18.7755

-68.9685

-60.9996

-29.6277



Sheet1

		p25																		x/r=1.0		s11-suface												s33-surface

		X		xr1-s11-1		xr1-s11-2		xr1-s22-1		xr1-s22-2		xr1-s33-1		xr1-s33-2						X		xr1-s11-1		p15xr1-s11-1		p75xr1-s11-1						X		p25xr1-s33-1		p15xr1-s33-1		p75xr1-s33-1

		0		-159.524		23.1807		128.909		452.262		-245.325		72.0297						0		-159.524		-130.731		-173.744						0		-245.325		-169.682		-212.818

		0.1		-120.94		51.177		63.3124		508.425		-150.571		262.086						0.1		-120.94		-120.272		-165.627						0.1		-150.571		-135.273		-229.338

		0.200001		-60.5573		103.334		31.6368		493.394		-33.6086		461.789						0.200001		-60.5573		-55.5435		-136.905						0.200001		-33.6086		-47.9916		-163.274

		0.299999		-17.5596		129.554		31.0136		443.316		-1.1843		485.338						0.299999		-17.5596		-3.51949		-119.867						0.299999		-1.1843		-34.1675		-136.011

		0.4		10.3555		137.077		22.9646		414.197		15.4248		492.405						0.4		10.3555		21.788		-108.149						0.4		15.4248		-22.5629		-115.047

		0.5		31.3236		140.668		17.3169		384.179		22.2167		483.126						0.5		31.3236		39.4655		-100.111						0.5		22.2167		-13.3452		-102.867

		0.6		46.8184		140.837		15.1005		359.857		27.7898		472.377						0.6		46.8184		50.9118		-94.3828						0.6		27.7898		-3.46037		-93.4459

		0.700001		58.94		139.612		7.99909		337.578		29.1759		458.067						0.700001		58.94		59.3762		-89.5283						0.700001		29.1759		2.48035		-87.2839

		0.799999		69.1275		136.584		11.7778		315.133		33.1385		441.586						0.799999		69.1275		65.4912		-84.2181						0.799999		33.1385		11.0732		-80.0769

		0.931801		79.1363		131.789		7.49699		291		33.4239		420.123						0.931801		79.1363		70.8706		-78.6427						0.931801		33.4239		15.7289		-71.0024

		1.0955		87.9919		124.454		11.1464		264.242		36.0251		393.547						1.0955		87.9919		74.1702		-72.95						1.0955		36.0251		23.244		-60.4805

		1.2986		95.2767		115.239		8.12347		235.333		35.6071		360.997						1.2986		95.2767		75.3228		-67.0199						1.2986		35.6071		28.8463		-48.1359

		1.5508		100.389		101.632		10.4529		206.681		35.5313		323.479						1.5508		100.389		73.0748		-61.3567						1.5508		35.5313		35.1377		-42.5857

		1.8639		102.607		83.7815		5.56304		174.23		31.1422		278.118						1.8639		102.607		69.7014		-51.4576						1.8639		31.1422		36.9425		-40.6865

		2.2525		102.706		62.548		9.51773		141.205		26.8059		224.445						2.2525		102.706		62.6161		-43.1293						2.2525		26.8059		25.9896		-61.8744

		2.7349		100.266		40.0937		3.41211		109.737		15.8723		166.488						2.7349		100.266		52.1908		-41.6169						2.7349		15.8723		-7.84657		-84.8352

		3.3338		97.3481		16.7948		6.37411		83.1159		4.72004		109.716						3.3338		97.3481		39.0895		-45.4855						3.3338		4.72004		-49.9135		-98.1793

		4.0772		91.7571		-10.1489		2.8152		61.4678		-14.5799		58.605						4.0772		91.7571		12.7836		-72.3387						4.0772		-14.5799		-93.0486		-94.1772

		5		86.6184		-45.4411		8.79468		37.3225		-29.5108		14.2443						5		86.6184		-6.97232		-101.231						5		-29.5108		-110.573		-152.137

		5.9769		74.4124		-94.4802		2.98462		-1.49519		-45.5799		-37.2963						5.9769		74.4124		-50.0294		-109.763						5.9769		-45.5799		-132.576		-183.437

		7.2062		62.0107		-145.598		2.02634		-57.2564		-58.3296		-108.823						7.2062		62.0107		-70.7702		-153.006						7.2062		-58.3296		-140.366		2.08423

		8.7534		45.7181		-172.335		1.21976		-97.5393		-52.4941		-176.919						8.7534		45.7181		-111.497		-167.553						8.7534		-52.4941		-108.761		107.074

		10.7005		23.5261		-160.181		-9.79833		-72.4007		-77.7221		-191.763						10.7005		23.5261		-145.882		-88.4107						10.7005		-77.7221		-170.144		61.15

		13.1509		21.773		-129.337		3.88016		15.3183		-51.8858		-144.785						13.1509		21.773		10.5048		-21.8883						13.1509		-51.8858		-58.4401		31.275

		16.2347		25.2525		-91.7624		-8.18731		43.8012		-102.328		-85.173						16.2347		25.2525		71.6985		-2.27009						16.2347		-102.328		89.6866		4.41935

		20.1157		20.2779		-44.1745		4.54668		-6.33082		-29.3534		53.5191						20.1157		20.2779		-32.5316		1.8489						20.1157		-29.3534		10.8254		-18.5619

		25		16.3029		-18.9501		-5.19468		-32.3784		136.505		166.932						25		16.3029		-67.9678		0.0597112						25		136.505		-41.7583		-34.2159

																				x/r=0.75												x/r=0.75

		X		xr075-s11-1		xr075-s11-2		xr075-s22-1		xr075-s22-2		xr075-s33-1		xr075-s33-2						X		xr075-s11-1		p15xr075-s11-1		p75xr075-s11-1						X		p25xr075-s33-1		p15xr075-s33-1		p75xr075-s33-1

		0		149.44		43.2304		193.571		532.963		185.103		119.431						0		149.44		-72.9479		-276.559						0		185.103		-75.6183		-324.667

		0.1		160.747		73.5619		146.378		565.955		196.5		301.532						0.1		160.747		-72.1336		-272.186						0.1		196.5		-59.3049		-377.946

		0.200001		142.349		118.124		52.128		567.01		149.496		470.8						0.200001		142.349		-53.8515		-218.22						0.200001		149.496		2.15068		-251.471

		0.299999		124.722		137.343		28.9925		515.228		121.32		475.506						0.299999		124.722		-40.8567		-191.403						0.299999		121.32		22.834		-216.864

		0.4		110.52		140.317		20.2088		461.391		96.8112		456.232						0.4		110.52		-33.2492		-174.92						0.4		96.8112		36.4503		-165.049

		0.5		98.6464		139.919		14.0454		415.776		81.9267		427.759						0.5		98.6464		-27.7764		-160.865						0.5		81.9267		42.8477		-130.688

		0.6		88.8414		136.719		12.8432		378.34		72.9637		400.413						0.6		88.8414		-24.1506		-150.075						0.6		72.9637		45.4962		-102.284

		0.700001		80.9987		132.597		5.30775		346.038		64.7808		372.124						0.700001		80.9987		-21.2697		-140.213						0.700001		64.7808		44.3396		-84.3933

		0.799999		74.2418		126.609		10.6724		314.853		62.2934		343.003						0.799999		74.2418		-18.5465		-129.925						0.799999		62.2934		38.7774		-67.7217

		0.931801		67.6535		118.683		4.9069		282.803		57.1232		309.397						0.931801		67.6535		-15.9443		-116.442						0.931801		57.1232		31.0898		-55.9469

		1.0955		61.104		107.78		8.42095		248.778		55.8979		271.875						1.0955		61.104		-14.3971		-99.9155						1.0955		55.8979		22.2188		-47.5622

		1.2986		55.1278		94.2982		3.73584		213.553		52.0906		230.978						1.2986		55.1278		-16.3174		-78.6078						1.2986		52.0906		5.01961		-49.9023

		1.5508		49.0854		76.5256		8.3514		178.908		51.7615		188.35						1.5508		49.0854		-18.8952		-57.9831						1.5508		51.7615		-15.4955		-60.7467

		1.8639		43.9004		55.643		2.05328		141.427		46.6953		143.741						1.8639		43.9004		-22.6161		-37.1538						1.8639		46.6953		-37.3684		-72.7932

		2.2525		39.7898		32.0568		9.26591		105.66		45.7615		99.2785						2.2525		39.7898		-30.7537		-26.9763						2.2525		45.7615		-63.4022		-88.0782

		2.7349		35.9304		8.42611		0.903418		71.9366		36.3399		58.0724						2.7349		35.9304		-40.7927		-37.8819						2.7349		36.3399		-86.4214		-100.671

		3.3338		35.1193		-16.6796		8.08276		39.7065		30.9018		20.5003						3.3338		35.1193		-54.765		-39.4249						3.3338		30.9018		-111.194		-104.613

		4.0772		32.2517		-49.3215		-0.0179787		4.12639		14.5963		-18.6006						4.0772		32.2517		-62.3839		-71.1311						4.0772		14.5963		-120.366		-78.6978

		5		34.3102		-87.2287		12.5915		-37.5704		1.90567		-62.1454						5		34.3102		-77.4229		-133.9						5		1.90567		-134.445		-115.813

		5.9769		28.833		-124.59		-0.417107		-77.2504		-18.598		-106.201						5.9769		28.833		-84.4543		-163.887						5.9769		-18.598		-125.781		-148.159

		7.2062		29.6949		-151.175		2.42127		-102.609		-31.6239		-139.606						7.2062		29.6949		-98.5194		-190.251						7.2062		-31.6239		-122.17		29.8938

		8.7534		20.711		-158.227		2.06753		-95.6239		-21.9059		-149.968						8.7534		20.711		-86.5495		-156.411						8.7534		-21.9059		-185.853		126.889

		10.7005		3.61824		-141.439		-6.47039		-38.2778		-60.1083		-131.812						10.7005		3.61824		30.4861		-57.8836						10.7005		-60.1083		-98.4344		60.6904

		13.1509		-27.0561		-114.05		9.83751		51.7708		-38.828		-88.0812						13.1509		-27.0561		53.5701		-9.05033						13.1509		-38.828		59.725		29.4003

		16.2347		-69.8113		-82.5998		-2.2047		65.0093		-105.366		-42.9789						16.2347		-69.8113		-17.2308		1.57163						16.2347		-105.366		51.4952		3.05636

		20.1157		-35.171		-40.9004		21.9769		1.54257		-60.4779		64.517						20.1157		-35.171		-0.911107		3.47229						20.1157		-60.4779		-11.0435		-20.961

		25		7.9947		-17.9015		-17.1803		-28.5446		89.983		154.179						25		7.9947		27.5457		-0.515016						25		89.983		-33.2915		-38.0802

																				x/r=0.5												x/r=0.5

		X		xr05-s11-1		xr05-s11-2		xr05-s22-1		xr05-s22-2		xr05-s33-1		xr05-s33-2						X		xr05-s11-1		p15xr05-s11-1		p75xr05-s11-1						X		p25xr05-s33-1		p15xr05-s33-1		p75xr05-s33-1

		0		105.487		34.3686		265.493		529.401		180.919		131.863						0		105.487		-68.3649		-275.922						0		180.919		-64.796		-332.864

		0.1		117.621		48.0014		197.615		451.807		208.886		213.468						0.1		117.621		-70.3864		-251.635						0.1		208.886		-63.1493		-384.273

		0.200001		114.244		59.7883		91.9772		332.886		201.745		247.346						0.200001		114.244		-63.6195		-206.365						0.200001		201.745		-44.4636		-330.373

		0.299999		110.828		62.0842		54.3839		281.714		187.584		221.548						0.299999		110.828		-58.9424		-195.99						0.299999		187.584		-42.4089		-335.537

		0.4		105.355		57.8425		27.4554		242.18		169.048		195.074						0.4		105.355		-56.361		-187.324						0.4		169.048		-42.9249		-290.098

		0.5		96.8739		52.1661		14.2905		211.393		145.113		169.69						0.5		96.8739		-54.8733		-178.409						0.5		145.113		-45.0346		-253.231

		0.6		87.2196		45.1639		5.98705		186.466		117.167		148.07						0.6		87.2196		-53.8339		-170.703						0.6		117.167		-48.241		-214.933

		0.700001		77.8117		37.9285		13.2407		163.999		99.1073		127.898						0.700001		77.8117		-53.3398		-161.891						0.700001		99.1073		-51.005		-183.633

		0.799999		68.5672		29.4961		1.74459		144.154		80.7135		109.549						0.799999		68.5672		-53.0145		-150.963						0.799999		80.7135		-55.5086		-158.649

		0.931801		59.5337		19.5416		7.6387		121.449		70.5904		89.3951						0.931801		59.5337		-53.0949		-133.001						0.931801		70.5904		-62.0044		-138.637

		1.0955		50.6722		7.95972		0.812897		98.2261		58.2416		68.6047						1.0955		50.6722		-52.7367		-112.371						1.0955		58.2416		-67.8527		-122.008

		1.2986		41.9249		-6.20131		6.68062		74.072		51.0872		46.8026						1.2986		41.9249		-54.469		-92.8229						1.2986		51.0872		-76.1532		-115.175

		1.5508		33.4699		-20.4744		-1.17451		45.7194		41.6867		22.6693						1.5508		33.4699		-56.6504		-74.6863						1.5508		41.6867		-87.5498		-103.915

		1.8639		25.9506		-35.679		6.88692		21.6577		38.7215		0.174716						1.8639		25.9506		-60.3799		-63.8719						1.8639		38.7215		-95.8995		-101.029

		2.2525		17.5321		-51.9122		-1.71268		-3.38073		30.8431		-19.7176						2.2525		17.5321		-68.3154		-65.5829						2.2525		30.8431		-110.479		-93.4378

		2.7349		11.2183		-73.7074		7.44831		-31.2549		29.8428		-42.8357						2.7349		11.2183		-75.4212		-75.2969						2.7349		29.8428		-117.438		-91.246

		3.3338		4.42896		-102.387		-0.10236		-65.4709		24.1234		-75.561						3.3338		4.42896		-84.9798		-90.1773						3.3338		24.1234		-127.284		-67.6922

		4.0772		0.0803582		-127.793		4.95082		-101.243		24.7725		-116.091						4.0772		0.0803582		-85.3105		-109.573						4.0772		24.7725		-122.767		-124.691

		5		-5.80954		-139.061		-6.71807		-119.023		14.0555		-147.689						5		-5.80954		-94.197		-133.336						5		14.0555		-120.221		-187.281

		5.9769		-3.60668		-130.002		3.7608		-107.122		3.95933		-151.624						5.9769		-3.60668		-83.5458		-172.745						5.9769		3.95933		-106.044		10.0623

		7.2062		-22.1303		-110.935		1.77991		-64.8058		22.4093		-128.029						7.2062		-22.1303		-100.354		-173.947						7.2062		22.4093		-71.9042		139.525

		8.7534		-48.37		-95.056		-3.69263		-0.738792		-37.5432		-85.3773						8.7534		-48.37		-118.319		-101.25						8.7534		-37.5432		-128.818		87.4142

		10.7005		-96.9486		-89.1523		5.47678		60.3756		-63.6203		-35.1993						10.7005		-96.9486		-9.01855		-32.5313						10.7005		-63.6203		-64.6945		50.6119

		13.1509		-107.912		-84.0075		-12.4382		67.9478		-143.934		6.5072						13.1509		-107.912		23.5749		-3.98063						13.1509		-143.934		77.4504		21.4721

		16.2347		77.1485		-62.9856		11.6214		-17.3569		-64.2407		45.0986						16.2347		77.1485		-23.6371		4.03063						16.2347		-64.2407		50.454		2.21389

		20.1157		183.205		-29.5134		-17.3353		-38.5166		88.5618		48.6618						20.1157		183.205		6.44451		3.03222						20.1157		88.5618		-19.8976		-22.4054

		25		142.936		-12.0089		11.504		8.39526		58.9466		30.5642						25		142.936		31.9115		1.91616						25		58.9466		-44.8636		-36.5692

																				x/r=0

																																x/r=0

		X		xr0-s11-1		xr0-s11-2		xr0-s22-1		xr0-s22-2		xr0-s33-1		xr0-s33-2						X		xr0-s11-1		p15xr0-s11-1		p75xr0-s11-1						X		p25xr0-s33-1		p15xr0-s33-1		p75xr0-s33-1

		0		32.6011		-249.741		217.018		-188.503		113.273		-388.183						0		32.6011		-190.807		-198.572						0		113.273		-365.767		-257.791

		0.1		41.8992		-291.356		160.904		-221.8		139.606		-432.986						0.1		41.8992		-219.946		-162.315						0.1		139.606		-410.515		-303.03

		0.200001		41.7156		-259.593		64.8593		-168.96		148.256		-291.837						0.200001		41.7156		-190.656		-136.645						0.200001		148.256		-281.16		-374.392

		0.299999		40.9787		-232.655		33.8607		-151.28		138.639		-254.576						0.299999		40.9787		-169.801		-141.787						0.299999		138.639		-246.165		-428.355

		0.4		37.3923		-216.632		18.3945		-139.53		115.831		-227.548						0.4		37.3923		-156.445		-140.042						0.4		115.831		-216.373		-407.299

		0.5		31.7278		-204.606		15.5684		-133.094		93.3081		-213.461						0.5		31.7278		-145.215		-137.118						0.5		93.3081		-201.219		-393.521

		0.6		26.1822		-196.444		9.31581		-128.374		75.0719		-202.506						0.6		26.1822		-136.978		-135.762						0.6		75.0719		-189.993		-375.258

		0.700001		21.2192		-189.936		15.2329		-126.026		65.5857		-195.31						0.700001		21.2192		-130.675		-134.366						0.700001		65.5857		-181.919		-352.724

		0.799999		17.2704		-184.503		3.66799		-122.415		52.1603		-188.163						0.799999		17.2704		-125.263		-132.131						0.799999		52.1603		-175.549		-324.31

		0.931801		13.7205		-178.914		9.13804		-120.575		45.1413		-182.539						0.931801		13.7205		-120.071		-126.102						0.931801		45.1413		-170.793		-275.703

		1.0955		10.874		-172.977		2.33054		-117.21		34.8959		-177						1.0955		10.874		-114.544		-115.529						1.0955		34.8959		-164.679		-216.855

		1.2986		8.12906		-166.229		8.96656		-112.601		28.549		-171.962						1.2986		8.12906		-109.74		-105.894						1.2986		28.549		-159.595		-155.351

		1.5508		6.11381		-154.517		-0.0796471		-104.527		18.6806		-163.164						1.5508		6.11381		-104.529		-98.3659						1.5508		18.6806		-155.673		-92.9896

		1.8639		4.80382		-142.882		7.77924		-87.8722		15.8775		-143.561						1.8639		4.80382		-98.5787		-100.862						1.8639		15.8775		-148.987		-65.6539

		2.2525		3.27563		-134.888		0.210796		-75.2723		7.92031		-124.084						2.2525		3.27563		-92.5541		-109.858						2.2525		7.92031		-144.095		-35.2311

		2.7349		2.58981		-125.635		5.56883		-58.7842		6.42819		-109.35						2.7349		2.58981		-80.805		-126.273						2.7349		6.42819		-131.365		-109.27

		3.3338		0.143246		-113.167		1.29251		-35.1422		2.024		-91.064						3.3338		0.143246		-75.6162		-172.007						3.3338		2.024		-120.675		-205.242

		4.0772		2.09976		-99.5155		5.67951		-6.35639		-4.86022		-68.1625						4.0772		2.09976		-53.5068		-228.98						4.0772		-4.86022		-100.76		2.74557

		5		-16.7022		-88.485		-10.9436		26.8652		2.81923		-41.8476						5		-16.7022		-65.6249		-230.888						5		2.81923		-73.3385		170.289

		5.9769		-25.2585		-80.3097		10.3497		56.389		-48.9219		-11.1236						5.9769		-25.2585		-104.732		-160.837						5.9769		-48.9219		-120.062		121.16

		7.2062		-50.4174		-75.9427		-2.2305		73.2579		-52.9542		25.2514						7.2062		-50.4174		-78.1873		-86.3534						7.2062		-52.9542		-111.516		80.1502

		8.7534		-62.0885		-70.9889		4.61936		60.8666		-108.018		69.4716						8.7534		-62.0885		-66.3656		-40.1461						8.7534		-108.018		49.0631		45.3112

		10.7005		36.3601		-59.4663		24.3331		5.8434		-97.7699		119.988						10.7005		36.3601		-47.2466		-12.568						10.7005		-97.7699		111.324		26.7943

		13.1509		45.3432		-40.8654		-21.4819		-30.5503		54.2376		135.564						13.1509		45.3432		4.63937		0.663146						13.1509		54.2376		57.6625		11.8334

		16.2347		-15.1618		-21.4114		15.8859		-13.9827		60.5128		78.0405						16.2347		-15.1618		11.0621		4.158						16.2347		60.5128		16.2393		-1.12194

		20.1157		8.58932		-7.95877		-8.32192		0.515273		-21.6589		-19.0071						20.1157		8.58932		4.95201		2.44225						20.1157		-21.6589		-33.8185		-18.5781

		25		31.3649		-3.1282		4.45053		1.5174		-57.9137		-68.9685						25		31.3649		8.03796		1.09606						25		-57.9137		-57.991		-28.9299

																																x/r=1.0		s33-middle

		p15

		X		p15xr1-s11-1		p15xr1-s11-2		p15xr1-s22-1		p15xr1-s22-2		p15xr1-s33-1		p15xr1-s33-2																		X		p25mm-x/R=1		p15mm-x/R=1		p7.5mm-x/R=1

		0		-130.731		-26.7093		151.209		425.78		-169.682		37.9939																		0		72.0297		37.9939		347.793

		0.1		-120.272		-1.12475		127.184		452.623		-135.273		186.189																		0.1		262.086		186.189		481.882

		0.200001		-55.5435		45.3406		72.9353		431.415		-47.9916		376.863																		0.200001		461.789		376.863		553.825

		0.299999		-3.51949		71.9418		46.5784		390.441		-34.1675		400.041																		0.299999		485.338		400.041		527.715

		0.4		21.788		80.5692		34.4228		360.655		-22.5629		405.447																		0.4		492.405		405.447		494.559

		0.5		39.4655		83.7999		20.6136		330.154		-13.3452		394.064																		0.5		483.126		394.064		460.871

		0.6		50.9118		83.2414		13.7122		305.572		-3.46037		381.214																		0.6		472.377		381.214		430.809

		0.700001		59.3762		80.9336		3.02096		283.173		2.48035		364.899																		0.700001		458.067		364.899		403.172

		0.799999		65.4912		76.7792		6.85792		260.925		11.0732		346.655																		0.799999		441.586		346.655		376.85

		0.931801		70.8706		70.5595		2.81377		237.484		15.7289		323.415																		0.931801		420.123		323.415		348.872

		1.0955		74.1702		61.7196		8.89234		211.63		23.244		295.137																		1.0955		393.547		295.137		318.107

		1.2986		75.3228		50.5922		8.73719		184.884		28.8463		261.219																		1.2986		360.997		261.219		287.837

		1.5508		73.0748		34.6908		11.3953		159.289		35.1377		223.235																		1.5508		323.479		223.235		265.571

		1.8639		69.7014		15.1758		6.60214		129.887		36.9425		176.554																		1.8639		278.118		176.554		241.644

		2.2525		62.6161		-4.00343		6.8987		106.1		25.9896		126.5																		2.2525		224.445		126.5		215.704

		2.7349		52.1908		-22.0453		5.8111		88.9727		-7.84657		79.2396																		2.7349		166.488		79.2396		199.127

		3.3338		39.0895		-39.967		8.12561		78.7613		-49.9135		32.9455																		3.3338		109.716		32.9455		189.52

		4.0772		12.7836		-54.9136		2.59197		78.1897		-93.0486		-7.36598																		4.0772		58.605		-7.36598		187.413

		5		-6.97232		-65.5572		16.0948		84.7492		-110.573		-36.2136																		5		14.2443		-36.2136		193.832

		5.9769		-50.0294		-75.6982		-7.0857		96.6463		-132.576		-51.3013																		5.9769		-37.2963		-51.3013		194.055

		7.2062		-70.7702		-84.0943		17.5231		108.334		-140.366		-49.9237																		7.2062		-108.823		-49.9237		161.13

		8.7534		-111.497		-88.1241		3.55091		110.302		-108.761		-24.1043																		8.7534		-176.919		-24.1043		106.931

		10.7005		-145.882		-80.9142		8.81105		78.8834		-170.144		25.6194																		10.7005		-191.763		25.6194		63.7952

		13.1509		10.5048		-58.6796		24.7405		0.627289		-58.4401		90.1883																		13.1509		-144.785		90.1883		33.0645

		16.2347		71.6985		-31.7442		-23.4261		-26.9277		89.6866		87.867																		16.2347		-85.173		87.867		7.83045

		20.1157		-32.5316		-11.6651		14.0423		-0.540614		10.8254		15.8993																		20.1157		53.5191		15.8993		-19.0188

		25		-67.9678		-4.26259		-7.11462		3.09516		-41.7583		-18.366																		25		166.932		-18.366		-33.9827

																																x/r=0.75

		X		p15xr075-s11-1		p15xr075-s11-2		p15xr075-s22-1		p15xr075-s22-2		p15xr075-s33-1		p15xr075-s33-2																		X		p25xr075-s33-2		p15xr075-s33-2		p75xr075-s33-2

		0		-72.9479		-32.1577		-25.5201		459.067		-75.6183		50.0879																		0		119.431		50.0879		334.837

		0.1		-72.1336		-11.6822		-23.8095		478.491		-59.3049		182.835																		0.1		301.532		182.835		465.06

		0.200001		-53.8515		27.475		-0.936732		487.895		2.15068		354.736																		0.200001		470.8		354.736		534.656

		0.299999		-40.8567		48.6771		2.75092		448.453		22.834		371.058																		0.299999		475.506		371.058		504.887

		0.4		-33.2492		54.3336		5.63444		407.76		36.4503		365.339																		0.4		456.232		365.339		469.737

		0.5		-27.7764		56.2443		6.6494		370.891		42.8477		346.414																		0.5		427.759		346.414		434.232

		0.6		-24.1506		54.9023		6.55466		340.327		45.4962		326.536																		0.6		400.413		326.536		403.147

		0.700001		-21.2697		52.2002		7.29157		312.757		44.3396		303.858																		0.700001		372.124		303.858		375.316

		0.799999		-18.5465		47.5844		5.10766		287.051		38.7774		280.211																		0.799999		343.003		280.211		349.383

		0.931801		-15.9443		40.8229		-2.78071		258.844		31.0898		250.921																		0.931801		309.397		250.921		322.563

		1.0955		-14.3971		31.4739		0.218902		230.277		22.2188		216.936																		1.0955		271.875		216.936		294.417

		1.2986		-16.3174		19.5805		2.96026		201.827		5.01961		180.53																		1.2986		230.978		180.53		267.553

		1.5508		-18.8952		4.25821		1.73538		171.158		-15.4955		137.411																		1.5508		188.35		137.411		246.807

		1.8639		-22.6161		-10.3308		6.24859		146.096		-37.3684		94.9804																		1.8639		143.741		94.9804		226.876

		2.2525		-30.7537		-24.9218		2.40618		126.283		-63.4022		58.8104																		2.2525		99.2785		58.8104		207.618

		2.7349		-40.7927		-43.1231		6.97159		109.851		-86.4214		22.454																		2.7349		58.0724		22.454		195.919

		3.3338		-54.765		-58.2182		4.96003		99.2958		-111.194		-8.90857																		3.3338		20.5003		-8.90857		191.578

		4.0772		-62.3839		-70.1349		14.062		95.2311		-120.366		-30.6311																		4.0772		-18.6006		-30.6311		194.656

		5		-77.4229		-79.8864		-9.70279		97.7154		-134.445		-40.2883																		5		-62.1454		-40.2883		201.976

		5.9769		-84.4543		-85.4516		15.6392		101.935		-125.781		-33.6786																		5.9769		-106.201		-33.6786		198.311

		7.2062		-98.5194		-87.7503		-5.97535		98.3866		-122.17		-9.12676																		7.2062		-139.606		-9.12676		159.218

		8.7534		-86.5495		-81.6349		-5.4145		71.902		-185.853		35.0426																		8.7534		-149.968		35.0426		103.324

		10.7005		30.4861		-63.4999		4.73314		10.8912		-98.4344		95.0102																		10.7005		-131.812		95.0102		62.4857

		13.1509		53.5701		-38.1518		-20.5289		-24.78		59.725		115.88																		13.1509		-88.0812		115.88		32.0701

		16.2347		-17.2308		-16.0595		11.8342		-10.2195		51.4952		65.5601																		16.2347		-42.9789		65.5601		6.50485

		20.1157		-0.911107		-4.47331		-5.12029		-0.169065		-11.0435		-8.25602																		20.1157		64.517		-8.25602		-21.6823

		25		27.5457		-1.56206		2.51551		-0.0532669		-33.2915		-43.2721																		25		154.179		-43.2721		-37.6816

																																x/r=0.5

		X		p15xr05-s11-1		p15xr05-s11-2		p15xr05-s22-1		p15xr05-s22-2		p15xr05-s33-1		p15xr05-s33-2																		X		p25xr05-s33-2		p15xr05-s33-2		p75xr05-s33-2

		0		-68.3649		-51.3337		-15.1275		452.329		-64.796		63.3697																		0		131.863		63.3697		334.973

		0.1		-70.3864		-35.3361		-5.41492		465.912		-63.1493		163.02																		0.1		213.468		163.02		454.401

		0.200001		-63.6195		-10.7221		0.851255		450.882		-44.4636		275.511																		0.200001		247.346		275.511		496.288

		0.299999		-58.9424		3.3083		0.906215		394.91		-42.4089		265.303																		0.299999		221.548		265.303		457.724

		0.4		-56.361		6.50718		0.513245		350.932		-42.9249		246.455																		0.4		195.074		246.455		417.787

		0.5		-54.8733		6.21143		0.314922		314.326		-45.0346		219.554																		0.5		169.69		219.554		381.592

		0.6		-53.8339		2.82529		-0.310192		284.71		-48.241		195.028																		0.6		148.07		195.028		351.732

		0.700001		-53.3398		-1.59948		1.97776		259.435		-51.005		170.946																		0.700001		127.898		170.946		326.35

		0.799999		-53.0145		-7.61794		1.51021		236.955		-55.5086		148.096																		0.799999		109.549		148.096		304.05

		0.931801		-53.0949		-15.1423		-0.261047		213.285		-62.0044		122.641																		0.931801		89.3951		122.641		281.181

		1.0955		-52.7367		-25.0281		3.90778		189.952		-67.8527		95.1841																		1.0955		68.6047		95.1841		260.69

		1.2986		-54.469		-36.1231		5.67516		167.265		-76.1532		67.7636																		1.2986		46.8026		67.7636		245.359

		1.5508		-56.6504		-48.6758		0.875846		143.656		-87.5498		38.429																		1.5508		22.6693		38.429		228.737

		1.8639		-60.3799		-60.3451		8.87444		125.469		-95.8995		11.8204																		1.8639		0.174716		11.8204		212.467

		2.2525		-68.3154		-69.6951		-0.736224		110.906		-110.479		-8.55373																		2.2525		-19.7176		-8.55373		203.832

		2.7349		-75.4212		-80.7805		10.1826		99.2586		-117.438		-27.2327																		2.7349		-42.8357		-27.2327		199.899

		3.3338		-84.9798		-88.5736		3.35612		92.5656		-127.284		-39.9346																		3.3338		-75.561		-39.9346		201.736

		4.0772		-85.3105		-92.3165		10.466		91.2238		-122.767		-42.8169																		4.0772		-116.091		-42.8169		208.232

		5		-94.197		-93.9202		-9.1683		94.9218		-120.221		-34.7914																		5		-147.689		-34.7914		207.218

		5.9769		-83.5458		-90.6618		18.9841		98.004		-106.044		-13.0316																		5.9769		-151.624		-13.0316		179.148

		7.2062		-100.354		-84.3411		1.69979		91.9533		-71.9042		24.1942																		7.2062		-128.029		24.1942		129.249

		8.7534		-118.319		-71.5591		12.0175		62.6789		-128.818		73.1784																		8.7534		-85.3773		73.1784		84.7454

		10.7005		-9.01855		-49.7946		24.053		1.21629		-64.6945		130.424																		10.7005		-35.1993		130.424		52.2816

		13.1509		23.5749		-25.4594		-19.5785		-22.8559		77.4504		126.171																		13.1509		6.5072		126.171		26.5633

		16.2347		-23.6371		-7.87366		14.7994		-2.75754		50.454		54.4014																		16.2347		45.0986		54.4014		3.78134

		20.1157		6.44451		-0.949004		-7.02833		0.935646		-19.8976		-18.7957																		20.1157		48.6618		-18.7957		-22.4054

		25		31.9115		-0.0564659		3.48705		-0.255654		-44.8636		-55.1695																		25		30.5642		-55.1695		-37.4497

																																x/r=0

		X		p15xr0-s11-1		p15xr0-s11-2		p15xr0-s22-1		p15xr0-s22-2		p15xr0-s33-1		p15xr0-s33-2																		X		p25xr0-s33-2		p15xr0-s33-2		p75xr0-s33-2

		0		-190.807		-198.8		-46.8595		104.117		-365.767		-206.442																		0		-388.183		-206.442		353.428

		0.1		-219.946		-216.967		-87.3929		80.2038		-410.515		-228.507																		0.1		-432.986		-228.507		439.823

		0.200001		-190.656		-195.04		-32.9521		86.3479		-281.16		-142.21																		0.200001		-291.837		-142.21		401.69

		0.299999		-169.801		-175.764		-19.2225		89.9702		-246.165		-120.082																		0.299999		-254.576		-120.082		366.54

		0.4		-156.445		-164.117		-9.43694		92.1625		-216.373		-104.158																		0.4		-227.548		-104.158		334.318

		0.5		-145.215		-154.908		-5.47006		93.3296		-201.219		-95.7456																		0.5		-213.461		-95.7456		311.595

		0.6		-136.978		-148.292		-3.22778		94.1544		-189.993		-88.8663																		0.6		-202.506		-88.8663		294.673

		0.700001		-130.675		-142.718		-0.63477		94.7019		-181.919		-84.097																		0.700001		-195.31		-84.097		282.112

		0.799999		-125.263		-138.014		0.619988		95.4449		-175.549		-79.2955																		0.799999		-188.163		-79.2955		272.465

		0.931801		-120.071		-132.918		-1.73632		95.4683		-170.793		-74.8788																		0.931801		-182.539		-74.8788		262.057

		1.0955		-114.544		-128.415		1.57919		96.9402		-164.679		-69.469																		1.0955		-177		-69.469		250.13

		1.2986		-109.74		-124.105		2.95789		97.2687		-159.595		-63.4101																		1.2986		-171.962		-63.4101		242.045

		1.5508		-104.529		-120.034		-0.515098		96.0984		-155.673		-58.0792																		1.5508		-163.164		-58.0792		237.704

		1.8639		-98.5787		-115.915		5.22768		97.202		-148.987		-50.7574																		1.8639		-143.561		-50.7574		232.992

		2.2525		-92.5541		-109.015		0.537435		98.0221		-144.095		-38.005																		2.2525		-124.084		-38.005		230.503

		2.7349		-80.805		-103.933		10.1597		98.9351		-131.365		-21.1647																		2.7349		-109.35		-21.1647		225.993

		3.3338		-75.6162		-98.1344		-3.66798		97.0956		-120.675		1.69481																		3.3338		-91.064		1.69481		209.5

		4.0772		-53.5068		-90.0519		18.6708		90.1514		-100.76		33.2981																		4.0772		-68.1625		33.2981		173.006

		5		-65.6249		-81.5269		-23.028		76.6945		-73.3385		70.7489																		5		-41.8476		70.7489		129.013

		5.9769		-104.732		-69.4766		7.14861		51.6478		-120.062		110.173																		5.9769		-11.1236		110.173		95.7394

		7.2062		-78.1873		-53.3017		17.7999		9.54952		-111.516		149.472																		7.2062		25.2514		149.472		70.0193

		8.7534		-66.3656		-31.5863		-14.9459		-20.5254		49.0631		160.293																		8.7534		69.4716		160.293		48.4917

		10.7005		-47.2466		-11.1511		18.5523		-16.9237		111.324		120.37																		10.7005		119.988		120.37		30.4486

		13.1509		4.63937		0.850261		-9.58027		-5.86929		57.6625		64.4205																		13.1509		135.564		64.4205		14.761

		16.2347		11.0621		3.90948		4.3935		-1.00621		16.2393		17.0044																		16.2347		78.0405		17.0044		-0.296039

		20.1157		4.95201		2.20969		-2.13117		-0.0374597		-33.8185		-33.3132																		20.1157		-19.0071		-33.3132		-18.7755

		25		8.03796		1.02624		1.13257		-0.427305		-57.991		-60.9996																		25		-68.9685		-60.9996		-29.6277

		p75

		X		p75xr1-s11-1		p75xr1-s11-2		p75xr1-s22-1		p75xr1-s22-2		p75xr1-s33-1		p75xr1-s33-2

		0		-173.744		185.789		60.6788		642.816		-212.818		347.793

		0.1		-165.627		231.225		0.561574		623.497		-229.338		481.882

		0.200001		-136.905		257.138		14.3573		515.139		-163.274		553.825

		0.299999		-119.867		264.654		-0.789997		457.052		-136.011		527.715

		0.4		-108.149		262.081		-10.0297		409.007		-115.047		494.559

		0.5		-100.111		256.659		-16.8728		372.483		-102.867		460.871

		0.6		-94.3828		250.178		-15.3682		343.603		-93.4459		430.809

		0.700001		-89.5283		243.18		-12.9806		320.071		-87.2839		403.172

		0.799999		-84.2181		235.425		-4.53958		299.261		-80.0769		376.85

		0.931801		-78.6427		225.983		0.666843		279.67		-71.0024		348.872

		1.0955		-72.95		216.093		3.9626		259.417		-60.4805		318.107

		1.2986		-67.0199		207.862		13.4482		244.809		-48.1359		287.837

		1.5508		-61.3567		199.94		12.1348		237.134		-42.5857		265.571

		1.8639		-51.4576		188.867		5.16911		226.18		-40.6865		241.644

		2.2525		-43.1293		177.665		16.2808		218.965		-61.8744		215.704

		2.7349		-41.6169		171.604		-6.17652		214.415		-84.8352		199.127

		3.3338		-45.4855		164.348		19.0309		206.02		-98.1793		189.52

		4.0772		-72.3387		152.099		-5.07587		188.488		-94.1772		187.413

		5		-101.231		134.443		12.8779		152.703		-152.137		193.832

		5.9769		-109.763		110.181		-11.736		88.1764		-183.437		194.055

		7.2062		-153.006		84.599		-31.1919		30.4944		2.08423		161.13

		8.7534		-167.553		61.3381		23.5438		6.21513		107.074		106.931

		10.7005		-88.4107		41.1424		-9.16932		-4.86676		61.15		63.7952

		13.1509		-21.8883		25.0735		3.3522		-7.70952		31.275		33.0645

		16.2347		-2.27009		12.9017		-1.72235		-5.98215		4.41935		7.83045

		20.1157		1.8489		4.42895		0.740148		-2.81389		-18.5619		-19.0188

		25		0.0597112		1.3386		-0.498245		-1.42866		-34.2159		-33.9827

		X		p75xr075-s11-1		p75xr075-s11-2		p75xr075-s22-1		p75xr075-s22-2		p75xr075-s33-1		p75xr075-s33-2

		0		-276.559		176.095		-80.2039		663.819		-324.667		334.837

		0.1		-272.186		217.424		-171.068		639.384		-377.946		465.06

		0.200001		-218.22		243.187		-93.2825		538.568		-251.471		534.656

		0.299999		-191.403		252.349		-59.2109		475.437		-216.864		504.887

		0.4		-174.92		251.267		-30.0623		425.064		-165.049		469.737

		0.5		-160.865		246.781		-15.3739		387.311		-130.688		434.232

		0.6		-150.075		240.736		-2.3517		358.078		-102.284		403.147

		0.700001		-140.213		234.061		-0.0164006		335.165		-84.3933		375.316

		0.799999		-129.925		226.692		10.4182		314.901		-67.7217		349.383

		0.931801		-116.442		217.936		10.5001		296.364		-55.9469		322.563

		1.0955		-99.9155		208.472		11.251		277.841		-47.5622		294.417

		1.2986		-78.6078		200.11		14.6077		263.544		-49.9023		267.553

		1.5508		-57.9831		191.832		8.26305		254.52		-60.7467		246.807

		1.8639		-37.1538		182.455		1.42366		242.848		-72.7932		226.876

		2.2525		-26.9763		171.628		11.5563		233.417		-88.0782		207.618

		2.7349		-37.8819		163.697		-11.4525		222.618		-100.671		195.919

		3.3338		-39.4249		155.035		24.1565		206.507		-104.613		191.578

		4.0772		-71.1311		140.357		-12.5895		181.106		-78.6978		194.656

		5		-133.9		121.556		29.5334		137.485		-115.813		201.976

		5.9769		-163.887		99.2984		20.2739		68.0797		-148.159		198.311

		7.2062		-190.251		77.3592		-19.041		19.1132		29.8938		159.218

		8.7534		-156.411		57.6496		31.3241		5.75626		126.889		103.324

		10.7005		-57.8836		40.293		-13.619		-4.0873		60.6904		62.4857

		13.1509		-9.05033		25.4003		5.82987		-6.75537		29.4003		32.0701

		16.2347		1.57163		13.2496		-2.97616		-4.9196		3.05636		6.50485

		20.1157		3.47229		4.66281		1.46711		-2.30702		-20.961		-21.6823

		25		-0.515016		1.42785		-0.889733		-1.35114		-38.0802		-37.6816

		X		p75xr05-s11-1		p75xr05-s11-2		p75xr05-s22-1		p75xr05-s22-2		p75xr05-s33-1		p75xr05-s33-2

		0		-275.922		177.323		-80.2625		672.242		-332.864		334.973

		0.1		-251.635		218.398		-194.816		636.597		-384.273		454.401

		0.200001		-206.365		239.168		-145.607		527.622		-330.373		496.288

		0.299999		-195.99		246.174		-101.237		464.589		-335.537		457.724

		0.4		-187.324		244.588		-66.2637		415.852		-290.098		417.787

		0.5		-178.409		239.656		-43.4431		380.828		-253.231		381.592

		0.6		-170.703		233.537		-27.7469		354.643		-214.933		351.732

		0.700001		-161.891		227.253		-13.8507		334.202		-183.633		326.35

		0.799999		-150.963		220.595		-7.19187		317.096		-158.649		304.05

		0.931801		-133.001		213.616		-5.19698		300.235		-138.637		281.181

		1.0955		-112.371		206.745		1.8625		287.259		-122.008		260.69

		1.2986		-92.8229		199.932		-4.7598		276.263		-115.175		245.359

		1.5508		-74.6863		190.51		-2.27526		262.096		-103.915		228.737

		1.8639		-63.8719		180.485		7.27264		248.909		-101.029		212.467

		2.2525		-65.5829		173.492		-9.2123		234.679		-93.4378		203.832

		2.7349		-75.2969		163.606		16.1609		217.033		-91.246		199.899

		3.3338		-90.1773		150.137		-13.6907		192.996		-67.6922		201.736

		4.0772		-109.573		132.76		-2.00386		154.164		-124.691		208.232

		5		-133.336		110.583		-22.166		93.1975		-187.281		207.218

		5.9769		-172.745		90.3158		-27.0242		35.9891		10.0623		179.148

		7.2062		-173.947		71.5051		22.5528		7.97839		139.525		129.249

		8.7534		-101.25		52.4488		-7.44143		-2.88466		87.4142		84.7454

		10.7005		-32.5313		36.0366		2.36581		-7.02661		50.6119		52.2816

		13.1509		-3.98063		22.7881		-1.27471		-7.17753		21.4721		26.5633

		16.2347		4.03063		11.7933		0.438161		-4.38846		2.21389		3.78134

		20.1157		3.03222		4.12767		-0.250666		-1.83447		-22.4054		-22.4054

		25		1.91616		1.37658		0.10524		-1.09432		-36.5692		-37.4497

		X		p75xr0-s11-1		p75xr0-s11-2		p75xr0-s22-1		p75xr0-s22-2		p75xr0-s33-1		p75xr0-s33-2

		0		-198.572		224.171		-21.4514		636.568		-257.791		353.428

		0.1		-162.315		265.066		-157.439		580.446		-303.03		439.823

		0.200001		-136.645		267.43		-178.581		445.63		-374.392		401.69

		0.299999		-141.787		264.927		-138.089		402.045		-428.355		366.54

		0.4		-140.042		260.981		-112.691		368.956		-407.299		334.318

		0.5		-137.118		255.575		-85.0891		346.082		-393.521		311.595

		0.6		-135.762		250.384		-67.3638		329.023		-375.258		294.673

		0.700001		-134.366		245.495		-45.6046		315.253		-352.724		282.112

		0.799999		-132.131		240.1		-38.7996		303.885		-324.31		272.465

		0.931801		-126.102		232.938		-25.1005		289.62		-275.703		262.057

		1.0955		-115.529		225.054		-11.2332		273.462		-216.855		250.13

		1.2986		-105.894		218.049		-14.0661		258.784		-155.351		242.045

		1.5508		-98.3659		210.059		-6.1126		240.785		-92.9896		237.704

		1.8639		-100.862		197.593		14.505		219.843		-65.6539		232.992

		2.2525		-109.858		182.682		-34.5956		192.703		-35.2311		230.503

		2.7349		-126.273		164.885		12.1573		153.745		-109.27		225.993

		3.3338		-172.007		141.601		-21.0045		96.4244		-205.242		209.5

		4.0772		-228.98		118.199		-34.3644		48.5159		2.74557		173.006

		5		-230.888		95.9854		30.1746		24.3711		170.289		129.013

		5.9769		-160.837		74.5308		-11.1048		8.01703		121.16		95.7394

		7.2062		-86.3534		56.148		4.29409		-1.43586		80.1502		70.0193

		8.7534		-40.1461		40.4587		-2.16555		-6.95749		45.3112		48.4917

		10.7005		-12.568		27.2993		0.794153		-8.21558		26.7943		30.4486

		13.1509		0.663146		16.5579		-0.629153		-6.29007		11.8334		14.761

		16.2347		4.158		8.27305		0.251998		-3.17607		-1.12194		-0.296039

		20.1157		2.44225		2.87328		-0.173016		-1.17039		-18.5781		-18.7755

		25		1.09606		0.896646		0.0694909		-0.651959		-28.9299		-29.6277
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