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Multiple Linear Regression

Defined Confidence Level: 95.00 %.

Correlation matrix

Significant correlations at 95.00 % 

     r = 0.2352 (70 - 2)

P_laser_sv# v_sv# Vc1_sv# P_laser_sv#*v_sv#
P_laser_sv#*

Vc1_sv#

v_sv#*Vc1_s

v#

P_laser_sv#*

v_sv#*Vc1_sv
P_laser_sv#² v_sv#²

P_laser_sv# 1.0000

v_sv# -0.0017 1.0000

Vc1_sv# 0.0014 -0.9822 1.0000

P_laser_sv#*v_sv# -0.0053 -0.0012 0.0009 1.0000

P_laser_sv#*Vc1_sv# 0.0045 0.0009 -0.0006 -0.9821 1.0000

v_sv#*Vc1_sv# 0.0010 0.1135 -0.2982 0.0016 -0.0016 1.0000

P_laser_sv#*v_sv#*Vc1_sv# -0.7339 0.0023 -0.0021 0.0846 -0.2094 -0.0006 1.0000

P_laser_sv#² 0.2326 -0.0063 0.0054 -0.0130 0.0111 0.0037 -0.1661 1.0000

v_sv#² -0.0014 0.0679 0.1172 -0.0020 0.0019 -0.9672 0.0012 -0.0053 1.0000

Range of variation of the Factors

Factors to consider Minimum Average Maximum Standard deviation

P_laser_sv -1.3466 0.0000 1.5913 1.0000

v_sv -1.5194 0.0000 1.5847 1.0000

Vc1_sv -1.2983 0.0000 1.8534 1.0000
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Optimization of Dil# in the domain under

constraints of other responses

Number of constraints: 0

Responses Objectives Calculated Values

H_Ac        0.2736 <= H_Ac<= 0.9183 0.5302

W        1.0102 <= W<= 1.6022 1.0027

Ac        0.1821 <= Ac<= 1.0198 0.4543

Dil Minimize 0.3951

ŋ_clad        0.1002 <= ŋ_clad<= 0.5258 0.2514

Factors Calculated Values

P_laser_sv 0.2385

v_sv -0.2207

Vc1_sv 0.0606

Optimization of Ac# in the domain under
constraints of other responses
Number of constraints: 0

Responses Objectives Calculated Values

H_Ac        0.2736 <= H_Ac<= 0.9183 0.6928

W        1.0102 <= W<= 1.6022 1.5337

Ac Maximize 0.739

Dil        0.2924 <= Dil<= 0.7078 0.6001

ŋ_clad        0.1002 <= ŋ_clad<= 0.5258 0.3071

Factors Calculated Values

P_laser_sv 0.6087

v_sv -0.2531

Vc1_sv 0.0068

Optimization of ŋ_clad# in the domain under
constraints of other responses
Number of constraints: 0

Responses Objectives Calculated Values

H_Ac        0.2736 <= H_Ac<=  0.9183 0.6614

W        1.0102 <= W<= 1.6022 1.1396

Ac        0.1821 <= Ac<= 1.0198 0.5863

Dil        0.2924 <= Dil<= 0.7078 0.447

ŋ_clad Maximize 0.3334

Factors Calculated Values

P_laser_sv 0.6161

v_sv -0.2252

Vc1_sv 0.0429
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Average real 

value of 

parameter 

(optimal)

P_laser_sv 0.6087 0.6161 0.2385 P_laser (W) 586.3 587.2 541.5 571.7

v_sv -0.2531 -0.2252 -0.2207 v (mm/min) 518.8 523.0 523.7 521.8

Vc1_sv 0.0068 0.0429 0.0606
Vc1 1/√(v) 

(1/√(mm/min))
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Real value of parameter 
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Multiple Linear Regression

Defined Confidence Level: 95.00 %.

Correlation matrix

Significant correlations at 95.00 % 

     r = 0.5529 (13 - 2)

Ove# Off# P_laser_sv#*v_sv# P_laser_sv#*Off# v_sv#*Ove# v_sv#*Off# Ove#*Off#

Ove# 1.0000

Off# -0.9122 1.0000

P_laser_sv#*v_sv# -0.0406 0.0588 1.0000

P_laser_sv#*Off# 0.4463 -0.5051 -0.6725 1.0000

v_sv#*Ove# -0.4820 0.4135 -0.7360 0.1385 1.0000

v_sv#*Off# 0.7419 -0.8401 -0.4318 0.7339 -0.0228 1.0000

Ove#*Off# -0.7874 0.9598 0.0424 -0.4692 0.3669 -0.7800 1.0000

Range of variation of the Factors

Factors to consider Minimum Average Maximum Standard deviation

P_laser_sv -0.9907 -0.4592 0.4823 0.5570

v_sv -0.5391 -0.3883 -0.2124 0.1695

Ove 0.2600 0.3646 0.5000 0.1033

Off 0.0000 0.1827 0.3750 0.1313
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Optimization of Dil_ml# in the domain under

constraints of other responses

Number of constraints: 0

Responses Objectives Calculated Values

Dil_ml Minimize 0.0489

Por_ml        0.0000 <= Por_ml<= 0.0071 0.0006

Eff_ml        0.2434 <= Eff_ml<= 0.4500 0.2392

Factors Calculated Values

P_laser_sv 0.4823

v_sv -0.2320

%Ove 0.287

%Off 0.0213

Optimization of Eff_ml# in the domain under

constraints of other responses

Number of constraints: 0

Responses Objectives Calculated Values

Dil_ml        0.0370 <= Dil_ml<= 0.1515 0.1251

Por_ml        0.0000 <= Por_ml<= 0.0071 0.0002

Eff_ml Maximize 0.5495

Factors Calculated Values

P_laser_sv 0.4823

v_sv -0.2320

%Ove 0.2419

%Off 0.3824

Optimization of Por_ml# in the domain under

constraints of other responses

Number of constraints: 0

Responses Objectives Calculated Values

Dil_ml        0.0370 <= Dil_ml<= 0.1515 0.1496

Por_ml Minimize 0.0001

Eff_ml        0.2434 <= Eff_ml<= 0.4500 0.4414

Factors Calculated Values
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Strategy σUT (MPa) σY (MPa) %E (%) Eclad (GPa) HV 0.3 kgf (-) σUT_norm σY_norm %Enorm Eclad_norm HV 0.3norm Wstrat

CC 1284.5 977.2 10.7 187.5 320.2 0.9538 0.8932 0.713 0.7693 0.8981 0.8516

LZ 1346.3 1061.4 10.5 242.6 332.1 0.9997 0.9702 0.700 0.9953 0.9313 0.9211

LZZ 1315.2 1014.4 9.5 232.1 340.1 0.9766 0.9272 0.633 0.9522 0.9537 0.8898

ZC 1312.9 1032.6 8.4 225.0 326.2 * 0.9749 0.9439 0.560 0.9231 0.9147 0.8661

ZZC 1346.7 1047.9 12.0 243.7 330.1 ** 1 0.9579 0.800 1 0.9259 0.9386

Base mat. 1287.0 1094.0 15.0 205.1 356.6 0.9557 1 1 0.8415 1 0.9612

Max. Value 1346.7 1094.0 15.0 243.7 356.6

* Calculated by the average of CC and LZ

** Calculated by the average of CC and LZZ
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Distribution:    Generalized Extreme Value Distribution:    Extreme Value Distribution:    Extreme Value

Log likelihood:  -22850 Log likelihood:  -15072.1 Log likelihood:  -24471.6

Domain:          -Inf < y < Inf Domain:          -Inf < y < Inf Domain:          -Inf < y < Inf

Mean:            32.635 Mean:            7.01601 Mean:            19.4953

Variance:        298.12 Variance:        21.3359 Variance:        123.3

Mode:        23.1927 Mode(mu):        9.09484 Mode(mu):      24.4927

Parameter  Estimate  Std. Err. Parameter  Estimate  Std. Err. Parameter  Estimate  Std. Err.

k          0.201783  0.0134928 mu         9.09484   0.0522469 mu         24.4927   0.112825 

sigma       9.40192   0.117886 sigma      3.60148   0.0380227 sigma       8.6578   0.082769 

mu          24.8892   0.146085
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Distribution:    Generalized Extreme Value Distribution:    Extreme Value Distribution:    Extreme Value

Log likelihood:  -21309.6 Log likelihood:  -17643.9 Log likelihood:  -26502
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Adequacy to a Normal Law

CHARACTERISTICS OF THE SAMPLE

Error σY (correlation option 1)

Defined Confidence Level: 95.00%.

Number of observations: Average: Standard deviation: D.D.L.:

6 0 0.2264 5

Normality Test: SHAPIRO AND WILK

Calculated Statistics Law Confidence % Risk (alpha)%

0.9583 Normal Distribution 15.6935 84.3065

The distribution is not significantly 

different from a normal distribution.

Adequacy to a Normal Law

CHARACTERISTICS OF THE SAMPLE

Error σY (correlation option 2)

Defined Confidence Level: 95.00%.

Number of observations: Average: Standard deviation: D.D.L.:

6 -0.1331 0.4216 5

Normality Test: SHAPIRO AND WILK

Calculated Statistics Law Confidence % Risk (alpha)%

0.9019 Normal Distribution 58.673 41.327

The distribution is not significantly 

different from a normal distribution.



  

Adequacy to a Normal Law

CHARACTERISTICS OF THE SAMPLE

Error σUT

Defined Confidence Level: 95.00%.

Number of observations: Average: Standard deviation: D.D.L.:

6 0 0.0258 5

Normality Test: SHAPIRO AND WILK

Calculated Statistics Law Confidence % Risk (alpha)%

0.9319 Normal Distribution 35.8933 64.1067

The distribution is not significantly 

different from a normal distribution.

Adequacy to a Normal Law

CHARACTERISTICS OF THE SAMPLE

Error %Elongation

Defined Confidence Level: 95.00%.

Number of observations: Average: Standard deviation: D.D.L.:

6 0 0.1632 5

Normality Test: SHAPIRO AND WILK

Calculated Statistics Law Confidence % Risk (alpha)%

0.9271 Normal Distribution 39.7357 60.2643

The distribution is not significantly 

different from a normal distribution.

Adequacy to a Normal Law

CHARACTERISTICS OF THE SAMPLE

Error Eclad

Defined Confidence Level: 95.00%.

Number of observations: Average: Standard deviation: D.D.L.:

6 0 0.1568 5

Normality Test: SHAPIRO AND WILK

Calculated Statistics Law Confidence % Risk (alpha)%

0.8922 Normal Distribution 64.9114 35.0886

The distribution is not significantly 

different from a normal distribution.



  

- 

- 

UT

cladE Y

%E

- 

- mD
_

Weibull
shape

m


%E

σY, σUT, %E

σY, %E

σY, σUT, 
Eclad

%E

σY, σUT, 
Eclad

0

1

2

3

4

5

Frac_Dl# Fra_DS# Fra_DG# mW_fi# Fra_DR# Frac_Dm#

Microstructure variable

Occurrence of microstructure variables



  

_m iS

- 

- 

_m iS

- 

_m iS

_m iS

_m iS

_m iS

_m iS



  

160

180

200

220

240

260

280

300

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to CC probes tests 
(R=-1)

Dang Van
crystal

Dang Van
nominal

Dang Van
local

180

200

220

240

260

280

300

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to CC probes tests 
(R=0)

Dang Van
crystal

Dang Van
nominal

Dang Van
local



  

110

120

130

140

150

160

170

180

190

200

210

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to LZZ probes tests 
(R=-1)

Dang Van
crystal

Dang Van
nominal

Dang Van
local

120

130

140

150

160

170

180

190

200

210

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to LZZ probes tests 
(R=0)

Dang Van
crystal

Dang Van
nominal

Dang Van
local



  

220

240

260

280

300

320

340

360

380

400

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to ZZC probes tests 
(R=-1)

Dang Van
crystal

Dang Van
nominal

Dang Van
local

240

260

280

300

320

340

360

380

400

2000 2500 3000 3500 4000

β
D

an
g 

V
an

 (
M

P
a)

x1 coordinate on axis of the probe (µm)

Dang Van criterion applied to ZZC probes tests 
(R=0)

Dang Van
crystal

Dang Van
nominal

Dang Van
local



  

- 

_m iS

- 

- 



  

- 

- 

- 

- 

- 

- 

- 

- 



  

- 

- 

- 

- 

- 

- 



  

- 

- 

- 

- 

- 

- 

- 

- 



  

- 

- 

- 

- 

- 

- 



  

 



  

 



  



  

 



  

 



  

 



  



  



  



  

 

 



  

γ″



  

δ



  



  

 



  



  

µ µ

   



  

γ γ



  



  



  


