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13 PRILOHY

Priloha 1 Nastaveni programu Vision64 prafani a vyhodnoceni drsnosti

Measurement Setup

Scan Options
Speed
Backscan 50

Measurement Area
X: 2168.7 ym
Y: 1626.5 um
Lateral Sampling
3.389 ym

Length 150

Tllumination

Settings Use Default

<X

Threshold 05

Home Scanner After Measurement

Based On % of Pixels

© From Top

© From Bottom
ForceIntensity 50 %

Reference
Subtract

Auto loop [Green

V] ‘ Generate H

Auto Save

Autofocus Averaging

Auto Intensity Average
Prompt for Focus

Prompt for User Data Autoscan

Prompt Message Enabled

Measurements

Stitching End scan[ 10

|umafter] 50 |%of data collected

More Settings

Quick Measurement

Processing Method
Type VSI

Resolution \ Auto |

Advanced

SNR Threshold

Advanced Options b A

4 Data Restore Options E Terms Removal

Method [ngacy v] Terms Removal (F-Operator)
® Nore Zero Level

Iterations 15 © Tit Orly (Plane Fi
© Modal Tit Only |kl

Restore Edge > 10
©) Sphere and ik ©Re%

[ ok |[ cancet | © Curvature and Til ORv% 10
Oomemam O
() User-Defined Curvature D o
() User-Defined Cylinder Curvature
Mask
Use Terms Mask
Edit Mask
[ ok | [ cance |
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4 Filter Settings @M
Unfiltered Data Roughness Gaussian Regression Filter
Long Wavelength Pass Band Pass
60000 © Short Wavelength Pass Notch
40000
g 1000 20000 . 20000 Order o ~| Type [Regular -
a 3 03
-20000 -20000 Short Wavelength Cutoff (S-Filter) 25 mm
0-FRR -58938 0 - -51822 Long Wavelength Cutoff (L-ite) [00g | mm
0 5001000 2000 0 5001000 2000
pm pm
Advanced Setup ...
Waviness Unfiltered Data Waviness Preview ‘ [ OK J [ Cancel
Sa = 1153363 ym Sa = 2.55637 ym
Sq = 14.662 sq=3.124
15001 6000 Sp = 64.35375 pm Sp = 6.70835 pm
3 2000 Sv = -58.93769 ym Sv = -8.86074 pm
g 1000y ) St = 12329144 pm St = 15,5691 pm
=Y -2000 3
5004
-6000
0+ -8861 Roughness
0 5001000 2000 Sa =10.1729 um
Sq=12943
um Sp = 58.58236 pm
Sv = -51.82239 ym
St = 11040475 um

Priloha 2 Nastaveni programu VGStudio 3.0 pro vyhodnoceaikizz uCT

Surface determination =y

Material definition

Automatic

Background
Material

Iso value

Histogram

0 5000 10000 1500( 0 3 0 40000 45000 S0000 55000 600

.. ;2 'E\ G
v Advanced mode

Starting contour As defined in histogram

Starting contour healing Remove partides and all voids

Search distance @ 0.030 )

» Expert mode

Finish  Cancel
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Settings
Preset selection

Select an entry from the list...

Algorithm Analysis mode
Only Threshold Void

Material definition
Use determined surface

Auto threshold mode

Interpolation factor

Preview

Edge distance calculation

Wall thickness analysis

Tolerance settings

Calculate

v

v Filter result
General filters
Probability threshold

Min. size = O

Max. size ¥ @ 1.0000000 :

Compactness range % -

Spheridity range °3

Ignore defects caused by CT artifacts

Mode Do not ignore artifacts

Check neighborhood
Ignore streak artifacts
Active column

Volume:
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Priloha 3 Protokoly z néieni distribuc&astic prask PO az P11 oceli 1.2709

HDR' B!aser Scattering Particle Size Distribution Analyze

Sarmple Mame
10
Diata MName

TransmdtancalF)
TransmttancaiE)
Circulation Speed
Agiftation Spead

Lllira, Some

. ocal Pk Hemak,
C 2RI Z0E022 7180
sz PO EminLS
2]

© 7EE%)

HF

o
. D200

Form of Distribution - Ao
Dliztribution Base

Fetracthve Index (H]
Belrachive Index (5)

* Yolume

- Iron{lron{ 3 500 - 38005 Watert 1 333)]
lran(lront 3 500~ 3800 Water 1 333)]

fedian Size
fean Size
St Dawe
GeoMean Size
Gao S Dev
hode Size

Span

Oiameter on Cumulstva %

2076 12.06 02:37-00

26 7187 pm)
27 741 B5(jim)
7 B2B2{m)
26 847 ()
1 3204(m)
27 E526()Im)

OFF

(241000 (%) 1651450
(590,00 (2]~ 331771 [l

katerial ; ocel -Cr
Saurca :
22 —100
20
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~ e
% 10 = E
i - E
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') noas DL0n (g} = oiE i) o H s [Lies) [l ] -1 JAF L) 100 O ;
i e 0L il = [ G 030 = e [ s | e | ool oo :
i finde et s w0 L e ome 15 TR i [t [0 BTN T ) T 5
[ oo (e ] [ = s file i) [0 ] = (B8 oo (o1} L] 1e=zio file i) 1100 o _E
e e [ i x i [ [ 51 (BT G a0 I IECTTTE R T T -;
T [l [ o n T i om0 = nsm | ne ] | omem | onom] oo :
1= nore L (g} = 1 [0 O (1301 2] = 1520 oA [ ek 13 ITd AR Lilecr) | i1 _|I||
= e [T il = 15 G o] = 1675 22 ta| oo | ol oo -:
[ 400 e o » (B0 ] e ome =( i AT ] Tl omerm | onom] e L
I= neE i) (1) = 120 [t [t s] = [[ELee 1Y B0 L i FOEE [LInEi) 100 O B
I i [ el ® 175 [y el g = | omes] mEe | mesie | aoo] oo
7417

strana

99



PRILOHY

2076.72.06 Q2:31:19

H n R' B Iaser Scattering Particle Size Distribution Analyze

Sample Mame . ocal Pk Hymak, Median Size 20.244%4(prm)

0 © 20R1E0R0T 251 BR kean Size 2B 3528

Liata Mama oz Pl 2minls Sl Dz Bl 4im)
TransmitancalR] . 72.1(%) Gaobean Size 25 9337 pm)
TransmitancaB) ¢ 73005 Gao Sl Dey 1 3208em)
Circulation Speed  © 7 hdocle Size 24 T332

Agitation Speead o Span OFF

Ullira, Some D200 R Crameler on Comulshva 2 (01000 (2)- 18,0935
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Distribution Base  * Yolume

Relractye Index (H] : lron[lmon 3 500 - 3000 ek 1 3337]
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katerial ;o] -

Sourca :

22, R - —100
29_: I [ A | I I R

1
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H O R R [ser Scattering Particle Size Distribution Analyze

Sample MName
ID#

Data Name
Transmittance(R)
Transmittance(E)
Circulation Speed
Agitation Speed
Ultra Sonic

Form of Distribution
Distribution Base

Fefractive Index (R) :

Refractive Index (B)

: ocel UFM Hynek
: 201612060149164
o wz P2 3minlS
;70

S B0

R

28

2 030007

: Auto

: Yolume

Median Size
bean Size
Std.Dew.
GeoMean Size
Geo Std Dew.
tode Size

Span

Diarneter on Cumulative 2

Ironflron( 3.500 - 3.800i).\Water( 1.333]]

: lron[lron{ 3.500- 3.8000Mater 1.333)]

2016 12.06 02:32:5¢7

L 27.44767(1m)
. 31.35032()m)
- 19.2589()im)
28.5342(m)
1.4773(m)
27 6393(m)

- OFF

(2)10.00 (26)- 18.4649(p

(99000 (%)- 44.6525(

hdaterial : ocel-Cr
Source :
23 - 100
20+ £
1 g —
] . B
= 1 | oy
£ 1 ~50 %
& 10 z ]
] | [ o]
' S
0_-' 1 1 1 LI B | | 1 1 [ R R I 1 1 L R B § I'J I [N} 1 1 L B B Y | | 1 __0
0040 0100 1.000 10.00 100.0 1000 3000
Diameterfum)
Ho JoEmeerm | o [UekrSee s | (o | olame )y | g JUskerses s | (Mo jDmeeripms | g JUsesoes | Mo jDiamegrgpm | o Uk rSE: s ;
| oon X 0o 20 o130 0o Qoo ] 1221 (e 0o B RRER &35 BAEG _'u‘
2 o3 0000 0000 2 o2 oo 0000 40 2268 0000 Do Bl Zam 16765 80,30 _"
3 oms 0000 oo = (1Rl ooo 00 4 238 G000 oooo L7 pl B 13842 T _?
L3 oo 0000 0000 e 0% oo 0000 42 2878 0000 Do L1 2 Ll d L) _3
3 oo 0000 oo el 8 0z ooo 00 JAma 0000 oooo 62 HasE 218 20 _3
& oez 0000 0000 2 0295 oo 0000 (¥} 3005 0000 Do B3 ST 36E2 309 _3
7 (112} 0.000 oo b 7] 03m oo 00 (5} Lz 0000 oooo al SEEAT 243 95,100 _8
g [ifre) 00 0o 21 k] oo 0o EH el oma (i) B3 67323 1277 Qe _3
g oo 0.000 oo e} oS oo 0000 i a8 0000 oo 13 T3 073 a3.112 _3
10 oo 0000 oo ] 0510 oo 0o 4= BIm ufr ] oo & 8935 I ad S5 _3
" ook 0.000 oo 3 ass oo 0000 4 T8 0000 oo L3 101 480 02re 350 _3
12 0ot 0000 oo A [rf=e] oo 0o 1) 8815 ufr i) oo Ha210 (1R 2016 _3
13 ooss 0.000 oo iz oTeEs oo 000 =l 10.0e7 0000 oo 0 133,103 0167 0183 _3
14 0o 0000 oooo 3 oaET oo 000 a2 11355 023 15es ] 71 152,453 0163 a3 _9
12 oG X 0o 3 1005 0o Qoo 33 13216 050 oA 12 1T4G1E o470 §sie _9
18 oo 0000 0000 A 1131 oo 0000 1% 15.172 (3] 2540 3 200000 0476 99505 _9
17 0.0 0000 oo x 1318 ooo 00 < 1737 3803 G453 T s 0.1e8 052 _9
18 0.5 0000 0000 x 1510 oo 0000 5 12904 1909 132 5 W26 013 100,000 -
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Sample Mame
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Oata Mama
TransmttancaiB)
TransmttancaiE)
Circulation Speed
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Lltra Sonic

Farm of Distribution
Dizinbution Baze
Relrachve Index (H]
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toce Size

Span

Oimmeter on Cumulatve %

Iranfirant 3500 - 38000 Water(1 333)]

2076.72.06 Q23329

HDR' BPSE[ Scattering Particle Size Distribution Analyze

26 57827 ()
27 42921 (jim)
5. 7269(m)
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1 275300em)
27 5az4fim)
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2076 12.08 02:34:58

HﬂR' Blaser Scattering Particle Size Distribution Analyze

Sample Mame . ocal Pk Hymiak, Median Size 26 25PET (M)

ICi# CEDTB1 200205 Fh kean Size 27 DEZ04(m)

Diata Mamsa Cwr P 2minUE St Dz b BZBE[m)
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2076.72.06 Q23526

HﬂR' B@ser Scattering Particle Size Distribution Analyze
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2096 12.07 OF:03:37

HﬂR' Blaser Scattering Particle Size Distribution Analyze
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Sample Mame
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H n R' B Psar Scattering Particle Size Distribution Analyze
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HﬂR' Blaser Scattering Particle Size Distribution Analyze
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PRILOHY

2076 12.0F QF:07:02

H O R | R [Bser Scattering Particle Size Distribution Analyze
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= =R Scattening Patide Sze Disribution Analyze
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2016.12.07 07:09:06

H O R R |[ser Scattering Particle Size Distribution Analyze
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PRILOHY

Priloha 4 Vysledky analyz uCT vzorku V12 - novy prasSkek
Vizualizace rozmighi porozity ve vzorku V12

WVolumel[mmy)}
010002000)

(010001801

0!
©
01000, 00
0

3}
7
0000808]
9}

01000060!

0100002311

0100002417

0100000;13

Options
Color |From colorbar v Ordinate scaling

Voids/Inclusions
Z Voxel
3 Volume [mm?]

Z Surface [mm?]

~ Binning |Off

£PX [mm?]
£PY [mm3]

2PZ [mm3]

Material

Material volume [mm?]
Defect volume [mm?]
Defect volume ratio [%]

mm?

Create

148.5189362
0.0500500
0.0337
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Vystup analyzy porozity vzorku V12 ve Srafovanéneatu
reﬂmﬂ}r‘ sis ; 0 \Sukal\12\12.vol

Statistics

4

Options Intervals
Color |From colorbar ||» Ordinate scaling |Linear ¥ Binning |Off s Left 13 mm® Create

Voids/Inclusions Material

£ Voxel £ PX [mm2 Material volume [mm?] 94.9632492
£ Volume [mm?] z Defect volume [mm?] 0.0099603
£ Surface [mm?) Defect volume ratio [%] 0.0105

Zavislost koeficientu sféricity najoméru pori ve vzorku V12

Feature plot

Ordinate feature
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Koncentrace pdir80 um pod povrchem u vzorku V12

WVolumel[mmy]|
010002000

0100041801
[01000;1402
01000;1007%
010000231

0100002412

e s I | G
Koncentrace pdir200 pum pod povrchem u vzorku V12

Vel [

010002000

(010000311

0100000;13

[P RN TERPPPR ()
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Koncentrace pdir2500 pm pod povrchem u vzorku V12

010000609
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PRILOHY

Priloha 5Vysledky analyz uCT vzorku V62 - 5x recyklovany $e&
Vizualizace rozmighi porozity ve vzorku V62

pVolumel[mmy|

01000;1205]
[01000;10074
[ofoooo}

0100000;13}

sl
Vystup analyzy porozity vzorku V62 v celém objemu

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of F:\Sukal\62\62.vol li}é

lume distribution

12

Options Intervals

Color |From colorbar v Ordinate scaling |Linear ¥ Binning Off - Left :# mm?® Right 2+ mm?  Create

Voids/Inclusions Material

= Voxel 297485 ZPX [mm3] Material volume [mm?3] 151.3955994
Z Volume [mm?3] 0.0495210 ZPY [mm3] 4 Defect volume [mm?] 0.0495210
2 Surface [mm?] 13.69 2ZPZ [mm?] : Defect volume ratio [%] 0.0327
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Vystup analyzy porozity vzorku V62 ve Srafovanéneatu

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-Bulk of F:\Sukal\62\62.vol ﬂ‘é

Statistics

Volume [mm?]

Options
Color |From colorbar ¥ Ordinate scaling Linear ¥ Binning Off = 2 3 mm? Create

Voids/Inclusions Material

3 Voxel 30790 ZPX [mm?] Material volume [mm?3] 65.0580826
Z Volume [mm?] 0.0051255 ZPY [mm3] Defect volume [mm3] 0.0051255
2 Surface [mm?] 1.64 2PZ [mm3] Defect volume ratio [%] 0.0079

Zavislost koeficientu sféricity na iméru pori ve vzorku V12

— .
"[3 Properties of Porosity/inclusion analysis (VGDef/Only Threshold): Analysie 1 of ROT-15 of FASukah62\62.v0! Ele =

Feature plot  Ar

0 0.040
<

Ordinate feature |Spheridty ¥ Abscissa feature  Diameter
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010002000

01000,180,1

01000,1603

010001205

010000808

010000609

(010000311

0100002412

I I G
Koncentrace pdir200 um pod povrchem u vzorku V62

2TDaEm
pVolume][mmy]|
X

=

000,180y
01000,1202!

01000,1205

01000;1.007
(

01000;1603
01000080

010000609
(010000311
010000212

0100000413

e I |
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Koncentrace pdir2500 pm pod povrchem u vzorku V62

I I R
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Priloha 6 Vysledky analyz uCT vzorku V112 - 10x recyklovamagek

Vizualizace rozmighi porozity ve vzorku V112

WVolumel [mmy |

P11

010001404
01000,1205]
Y000 007
(oY0000%

0100000;13}

t

Vystup analyzy porozity vzorku V112 v celém objemu

-

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of S:\Palousek\Sukal\112\112.vol

Options

Color |Fromcolorbar v Ordinate scaling |Linear

Voids/Inclusions

Z Voxel 264644
Z Volume [mm?3] 0.0440541
Z Surface [mm?] 1.73

¥ Binning Off

0.00014

Intervals

Left :3 mm?

Material
Material volume [mm?]
Defect volume [mm?]

Defect volume ratio [%]

Right

Vystup analyzy porozity vzorku V112 ve Srafovanéojemu

jume distribution

0.00018

3z

*¥ mm?  Create

142.7489319
0.0440541
0.0309
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Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-Bulk of S:\Palousek\Sukal\112\112.vol = =

Statistics

volume distribution

Volume [mm?]

4

Options Intervals

Color Fromcolorbar v Ordinate scaling  Linear ¥ Binning |Off : Left = :$ mm?® Create

Voids/Inclusions Material

3 Voxel 27891 ZPX [mm?] Material volume [mm?] 65.1988449
Z Volume [mm?] 0.0046429 ZPY [mm?] Defect volume [mm?] 0.0046429
2 Surface [mm3] 1.50 2PZ [mm3] Defect volume ratio [%)] 0.0071

Zavislost koeficientu sféricity nafoméru por ve vzorku V112

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-15 of S:\Palousek\Sukal\112\112.vol (ESRE=™>

Feature plot

Ll

Ordinate feature |Sphericity ¥ Abscissa feature  Diameter

Koncentrace pdr80 um pod povrchem u vzorku V112
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I e ) AEm

I M A

Koncentrace pdir2500 pm pod povrchem u vzorku V112
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Priloha 7 Vyvoj parametru drsnosti Sa v zavislosti n&tpaecyklanich cykh

Vodorovna plocha - pozice 1

16,00

14,00

— 12,00
£
=
o

v 10,00

8,00

6,00

W Ox M 1x N 2x M 3x W 4x M 5x W 6X W 7x W 8x W 9x W 10x
Vodorovna plocha- pozice 2

16,00

14,00

-E 12,00
=
o

v 10,00

8,00

6,00

o 0x M 1x M 2X M 3X M 4x M 5x M 6X W 7X W 8x W 9x W 10x
Vodorovna plocha - pozice 3

16,00

14,00
=
=
(T
wv)

o

X H 10x

12,00
10,00
) I
6,00
[ JO)'¢ W 1x W 2x W 3x W 4x W 5x W 6X B 7x W 8x m9
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Sklon 45° - pozice 1

10,00
9,00
€
= 8,00
m©
[%)
i ‘
6,00
[0 W 1x W 2X W 3x W 4x W 5x W 6X W 7x | 8x W 9x W 10x
Sklon 45° - pozice 2
10,00
9,00
€
3
— 8,00
©
(%]
i i . i i i i I '
6,00
| 0x W 1x W 2x W 3x W 4x W 5x W 6X W 7x | 8x W 9x | 10x
Sklon 45° - pozice 3
10,00
9,00
€
= 8,00
©
n
7100“"'“.*' i
6,00
| 0x W 1x W 2x W 3x W 4x W 5X W 6X W 7X | 8x W 9x | 10x
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Svisla plocha- pozice 1
20,00
18,00
16,00
14,00

12,00 1 ‘|' I

10,00

8,00 :[

839 10,85 18,67 15,89 16,07 10,08 17,51 13,06 7,89 11,58 12,43

Sa [um]

6,00
Ox 1x 2x 3x 4x 5x 6x 7x 8x 9x 10x

Svisla plocha - pozice 2

T1Ih1I o ke b b
798 759 784 782 781 7D1 7,38 841 7,88 7,%1 7,91

Ox 1x 2x 3x 4x 5x 6x 7x 8x 9x 10x

Svisla plocha - pozice 3

8,00 I s I I I I I L I
8,61 7,L6 7,92 7,88 8,37 7,];13 8,43 8,37 7,88 804 8,43
6,00
Ox 1x 2x 3x 4x 5x 6x 7x 8x 9x 10x
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Priloha 8 Vyvoj parametru drsnosti Sz v zavislosti na&forecyklanich cykh

Vodorovna plocha - pozice 1
180,00
160,00

140,00

120,00
100,00
80,00
60,00
[ JO)'¢ W 1x W 2x W 3x W 4x W 5x W 6X B 7x W 8x

M 9x W 10x

Sz [um]

Vodorovna plocha - pozice 2

180,00
160,00
__ 140,00
€
=
~ 120,00
(%]
100,00
80,00 '
60,00
H Ox W 1x W 2x W 3x W 4x W 5x W 6X W 7X W 8x W 9x W 10x
Vodorovna plocha- pozice 3
180,00
160,00
140,00
S
=
~ 120,00
wv
100,00
80,00 .
60,00
H Ox H1x W 2X W 3X W 4x W 5x W 6X W 7X W 8X W 9x | 10x
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Sz [um]

Sz [um]

Sz [um]

180,00

160,00

140,00

120,00

100,00

80,00

60,00

180,00

160,00

140,00

120,00

100,00

80,00

60,00

180,00

160,00

140,00

120,00

100,00

80,00

60,00

Sklon 45° - pozice 1

| 0x W 1x W 2x W 3x W 4x W 5x W 6X W 7x | 8x

Sklon 45° - pozice 2

2x H 3x W 4x W 5X M 6X W 7x | 8x

m 0x o 1x | |

Sklon 45° - pozice 3

| 0x W 1x W 2x W 3x W 4x W 5x W 6X W 7x | 8x

!

W 9x

|

X

|

W 9x

| 10x

|

| 10x

W 10x
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Svisla plocha- pozice 1

180,00
160,00
__ 140,00
€
=
~ 120,00 I
%] ]: I ]:
100,00
80,00
103,92 115,81 163,07 117,78 111,70 109,43 119,64 112,08 109,25 106,58 106,37
60,00
Ox 1x 2X 3x 4x 5x 6x 7x 8x 9x 10x
Svisla plocha - pozice 2
180,00 T T
160,00
140,00 .
S
=
~ 120,00
’ I
100,00 1 I -
80,00 4
103,87 102,09 109,87 99,60 108,71 116,58 107,55 125,54 105,91 143,87 134,22
60,00
Ox 1x 2x 3x 4x 5x 6x 7x 8x 9x 10x
Svisla plocha - pozice 3
180,00 — T
160,00 » T
__ 140,00
€
=
< 120,00
g [
I b
100,00 I I
I -
80,00 - is
98,71 113,45 112,58 121,06 99,66 117,37 107,72 116,69 95,50 129,70 145,75
60,00
0x 1x 2x 3x 4x 5x 6x 7x 8x 9x 10x
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Priloha 9 Méreni porozity metalografickych vybrius

Porozita - wetné podpovrchove [%]
Pouzity prasek ’
Recyklovano
Typ bladu:
Ocel Pryz 0Ox 1x 2Xx 3x 4x 5x 6X 7x 8x 9x  10x
Poz.1 0,107 0,116 0,108 0,096 0,097 0,11 0,101 0,106 0,087 0,111 0,125 0,11 0,101
Poz.2 0,123 0,095 0,174 0,136 0,142 0,169 0,121 0,132 0,145 0,16 0,185 0,149 0,145

Poz.3 0,128 0,116 0,166 0,163 0,142 0,145 0,1 0,132 0,107 0,117 0,19 0,147 O,l82|

Porozita - bez podpovrchové [%]
Pouzity prasek ’
Recyklovano
Typ bladu:
Ocel Pryz O0x 1x 2X 3x 4x 5x 6X X 8x 9x  10x
Poz.1 0,085 0,110 0,097 0,087 0,079 0,088 0,087 0,083 0,097 0,087 0,105 0,091 0,087
Poz.2 0,123 0,081 0,140 0,124 0,098 0,120 0,103 0,107 0,104 0,128 0,174 0,108 0,123

Poz.3 0,102 0,103 0,121 0,121 0,107 0,129 0,081 0,090 0,079 0,109 0,127 0,126 0,147
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Priloha 10Protokoly prasku CL50WS dodané vyrobcem

CONCEPTLASER

An der Zeil 8
D 96215 Lichtenfels

Michael Amschler
M.Amschler@Concept-Laser.de

T: 0049 9571 1679 120
F: 0049 9571 1679 499

Test Report Lichtenfels, December 3, 2015

We hereby confirm that the metal powder CL 50WS, batch no. 013-297, 014-002, has been
checked and approved by CL in terms of grain size and grain shape and chemical
composition as specified below.

As part of this, the metal powder was subjected to analysis applying the relevant quality
standards.

In this case the metal powder was subjected to the analysis in accordance with the valid
quality standards. The material was analysed and checked by an external and
independent testing laboratory for chemical analysis. The laboratory is certified with the
test seal of the German Accreditation System.

Parameter Min. Max.
Compaosition /

Element

Fe Rest Rest
C 0,00 0,030
Mo 4 .50 520
Ni 17,0 19.0
Co 8,50 10,00
Ti 0,80 1,20
Si 0,00 0,10
Mn 0,00 0,15
Cr 0,00 0,25
F 0,00 0,010
s 0.00 0.010
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Akkreditiertes Priflaboratorium

Chemische Analytik

{{ DAKKs

foeos” - Dpuchn
EEEY ke e
L1101 -0

Do Akkreditierung giit f0r die in der Urkunde aufgefihrten Prifverfahren

Lessingstraie 41 00590 Fraiberg/Sachsen Tel: (03731)-375260 Fax: (03731) 375330

Priifbericht- Nr.: 1296/2013

Auftraggeber:  Concept Laser GmbH, An der Zeil 8, 0 96215 Lichtenfels
Michael Amschler

Auftrag: 2352.1 Analyse Stahlpulver 1.2709 Charge: 013-297
Aufirag vom:;  19.11.2013 Probeneingang am: 21.11.2013
Aufirags - Mr.: 5313184 Labor - Nr. © 133830 - 133831
Priifverfahren; C,5 Werbrennungsverfahran

Saureaufschiuss, Schmelzaufschluss

Si. Mn, P, Cr, Ma, Ni, Co, Ti, Al ICP=\Verfahran

Feuchte DIM 38409 - H1
Prifzeitraum: 21.11.2013 - 20122013

Die Probenahme erfolgte durch den Auftraggeber.

Analysenergebnisse:;

%C
% Si
%% Mn
%P
%S
% Cr
% Mo
% Ni
% Co
% Ti
% Al

Chg. 013-287 Chg. 013-297
Probe # 1 Probe # 2
0,008 0,008
0,13 0,12

0,11 0,11
<0,02 <0,02
0,005 0,005
0,062 0,065

4 85 4,98

17,2 17,2

B BT 9,00

0,84 0,83
=0,05 <0,05

% Feuchte 1
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AMG 0
GiE Fremat GmbH, Lessingstrafie 41, 08599 Freiberg - GfE

PartikelgroBenanalyse HELOS (H2606) & RODOS, R3: 0.5/0.9...175um
WINDOX 5

Labornummer: 20131193-02 Datum; 2013-11-27
Benutzer: Hummel

Kunde: Concept Laser GmbH

Auftragsdatum: 25.11.2013

Bestellnummer: 2352.1 vom 19.11.2013

Produkt: Stahl Pulver
Probenbezeichnung: CL50WS 1.2709; Ch.:013-247

¥1o= 16,07 pm ¥so= 28,97 pm Xgo= 47,38 um
|UL"I_|||||||||||| T L I 0 T T |.|..|||._|. T
o |- [ ;
- o '..'
Bl .
5':‘ Ly .'I | -
5 wf g s
E L f 1 =
E sf / 2 E
?r. = . / 1 £
S owl j / | 5
N j ) 5
. | !
- ] | |
i - u
L s ]
i L= B, | O T I
04 06 08 LD 2 4 B 810 n a0 B0 1N
Pastikelgrife | pm
Vertellungssumme
Xofpm Q% Xp/pm Qz% Xo/Hm Q% Ho/Hm Qa/%
0,90 0,00 370 0,00 15,00 7,14 61,00 98,92
1,10 0,00 4,30 0,00 18,00 15,17 73,00 99,98
1,30 0,00 5,00 0,00 21,00 24,58 87,00 100,00
1,50 0,00 6,00 0,00 25,00 37,57 103,00 100,00
1,80 0,00 7,50 0,05 30,00 53,22 123,00 100,00
2,20 0,00 9,00 0,25 36,00 69,84 147,00 100,00
2,60 0,00 10,50 0,82 43,00 84,62 175,00 100,00
3,10 0,00 12,50 2,65 51,00 94,45
Disperglerung: Trocken Auswertung: WINDOX 5.7.1.0,
Druck: 1,50 bar Dichte : 8,41 glem?
Vakuum: 73,00 mbar Referenzmessung: 11-27 10:36:31
Copt: 4,34 % Kontamination: 0,00 %
Férderer: VIBRI
Férderrate: 70 %
Hihe: 0,5 mm
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Pritbericht 520/2013

Auftraggeber:

Aufgabe:

Bearbaiter;

Herr Michael Amschler
Concepl Laser GmbH
An der Zeil B

96215 Lichtenfels

Dunkelfeldaufnahmen von Stahl - Pulver 1.2709
Charga: 013-297
Conceptlaser Bestell-Nr. 2352.1

Abb, 1, 2013_520_000003 Dunkelfeld
neigt zu Agglomeraten
Proben-Nr.: # 133830

Abb. 2, 2013_520_000004 Dunkelfeld
meist rundliche Kornform, max. 44 um
Proben-Nr.: #133830

T. Schmidt Priifzeitraum: 22.11.2013 bis 22.11.2013

Erstelldatum: 22.11.2013

Seitenanzahl: 1
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P¥iloha 11Protokoly prasku 1.2709 dodané vyrobcem SLM Saohstio

Analysis Certificate SLM s

SOLUTIONS

Material
1.2709 / AB46 M300 -
2016000540 Spherical
10-45  um
4,10 g/cm?
Flowabiﬁtg{l’zi
21,0 °C 232,0 g
69,8 F 0,5 b
58,0 %RH 33,0 s
: 86  %RH 106-PM-SLM-QM
: Chemical Analysis" Grain Shagem
B [Element  [Minimum |Actual Maximum
[wt%] [wt%] [wi%]
Fe Balance Balance |Balance
S (Al 0.05 008 Jois
S | C - 0.00  |0.03
I [Co 8.50 9.19  [9.50
S | Mn E 0.02 [0.10
Mo 4.70 476  |5.20
O (N 18.00 1835  [19.00
£ P - 0.00 |o.01
S (S - 000 |o.01
B (si - 0.05 |o.10
N | Ti 0.50 0.66 _ [0.80
; Fig. Grain shape with 200x-mognification [SLM].
SLM Solutions GmbH BT 230 400 22) 19 397 500

FRogg er Strafle Se Fax:

B 3080040} 3 506 665
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Analysis Certificate SLM

SOLUTIONS
Particle Size distribution'”’
~ " ™

Sample ref. : 2018000540_3 Litrasounds 60 2
Material : 12709 _M300_7 _18Ni300 Obscuration 18 %
Lieferant :8 Diameter at 10% (2015 pm
Comments : Diameter at S0% 13278 um
Liguid : Isopropanol Diameter at 0% :55.14 um
Dispersing agent  : None Mean diameter 3555 um
Operator T TW Fraunhofer
Company : SLM Solutions DensityFactor
Location - Libeck Specific surface
Date : 14.07.2016 Time : 08:42:02 Automatic dilution “No ! No
index meas - 1437 Meas /Rins - 3088083
Database name : CilasDB1 SOP name - 9901 5.00 Grob

Customer defined classes in volume / undersize

vorbehalten,

[x 0.20 0.50 1.00 200 3.0 400 500 6.00 8.00 10.00
Q3| 024 054 054 071 0.71 D71 0.7 0.71 0.7 0.71

[ % 15.00 20.00 3200 45.00 83.00 1120 2240 3150 4000 500.0
Q3] 153 9.59 4765 784 9458 10000 | 100.00 | 100.00 | 10000 | 100.00

Xl diameter /fum Q2 cumuiative vaiue / % g3 : density distribution

5 = !
[ i in volume | undersize
2 0 /
TR
3 o Al L
= w
o il x
. 5= HH z
= c i I =]
= < Qo
= = I =

- 3

5 I =

@ 2

& - @

o 4 —

> /

- = 1.8 0.0 1000 .
Rz x (Diameter) / ym S0
=
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Priloha 12Vystup analyzyuCT vzorku 3
Vizualizace rozmisghi porozity ve vzorku 3

Wefimiazs flai’]

<
<
[%2)
—
- C
©
QD
>
Q
<\
N
<
©
o
=
o
N,
—
<
<
N
o
=
=~
c
w
<
(@)
@
D
3

0.00006

Options

Color From color bar v Ordinate scaling Linear v Binning Off

Voids/Inclusions

3 Voxel ZPX [mm3]
2 Volume [mm?] ZPY [mm?]

= Surface [mm3] ZPZ [mm?]

Volume [mm

Intervals
Right : Create

Material
Material volume [mm?]
Defect volume [mm?]

Defect volume ratio [%]
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Vystup analyzy porozity uvritvzorku 3

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI - bulk of F:\Palousek\ocel_1-2709\3\ocel_1-2709_3.vol m] X

Options

Color From color bar v Ordinate scaling Linear ¥ Binning Off

Voids/Inclusions

X Voxel 138403 0.958200
2 Volume [mm?] 0.017300 0.963625
3 Surface [mm?] 6.145599 1.039931

Intervals

*3 mm3
Material
Material volume [mm?]
Defect volume [mm?]

Defect volume ratio [%]

t volume distribution

Right

56.280552
0.017300
0.0307

Zavislost koeficientu sféricity nafoméru por ve vzorku 3

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI -1.5 of F:\Palousek\ocel_1-2709\3\ocel_1-2709_3.vol [m] X

Featureplot A

Ordinate feature Spheridty

v Absdssa feature Diameter
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Koncentrace pdir200 pum pod povrchem u vzorku 3

0000551

Koncentrace pdir2 mm pod povrchem u vzorku 3

P ¢t f § 0§ 0§ 6§ 9§ 1§ @

strana

138



PRILOHY

Priloha 13Vystup analyzyuCT vzorku 5

Vizualizace rozmisghi porozity ve vzorku 5

Vystup analyzy porozity vzorku 5 v celém objemu
Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of F:\Palousek\ocel_1-2709_5\ocel_1-2709_5.vol [m} X

Statistics  F

Options Intervals

Color  From color bar v Ordinate scaling ~ Linear v Binning Off : Left *f mm?  Right *f mm? Create

Voids/Indlusions Material

£ Voxel 2620623 13.953300 | | Material volume [mm?] 127.686615
Z Volume [mm?] 0.327774 ZPY [mm3] 15.144888 Defect volume [mm?] 0.327774
£ Surface [mm?] 90.975586 £PZ [mm?) 14726290 | | Defect volume ratio [%] 0.2560
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Vystup analyzy porozity uviitvzorku 5

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI_bulk of F:\Palousek\ocel_1-2709_5\ocel_1-2709_5.vol

Statistics

Options

Color From colorbar v Ordinate scaling Linear

Voids/Inclusions

= Voxel 625910
2 Volume [mm?] 0.073286
3 Surface [mm?) 21.080631

v Binning Off

£ PX [mm?]
ZPY [mm3]
2PZ [mm?]

2.777186
2.990840
2.993103

0.00018

Intervals

Left

Material

Material volume [mm?]
Defect volume [mm?]
Defect volume ratio [%]

Zavislost koeficientu sféricity na foméru por ve vzorku 5

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of F:\Palousek\ocel_1-2709_5\ocel_1-2709_5.vol

Feature plot

0.02

<

Ordinate feature Spheridty

v Abscissa feature Diameter

Create

57178310
0.078286
0.1367
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Koncentrace pdir200 pum pod povrchem u vzorku 5

| S ]

Koncentrace pdr2 mm pod povrchem u vzorku 5
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Priloha 14 Vystup analyzyuCT vzorku 5

Vizualizace rozmighi porozity ve vzorku 7

Yol faa]

Vystup analyzy porozity vzorku 7 v celém objemu

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of F:\Palousek\ocel_1-2709_T\ocel_1-2709_7.vol a X

Options Intervals

Color From colorbar v Ordinate scaling ~ Linear v Binning Off - Left 2% mm? *F mm? Create

Voids/Inclusions Material

= Voxel 1867253 e 12.245579 Material volume [mm?] 127.014694
Z Volume [mm?] 0.233547 13.426032 Defect volume [mm?] 0.233547
= Surface [mm3] 77.884903 3PZ [mm3] 12.750331 | | Defect volume ratio [%] 0.1835
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Vystup analyzy porozity uviitvzorku 5

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI_bulk of F:\Palousek\ocel_1-2709_7\ocel_1-2709_7.vol a X

Defect volume:distribution

Options Intervals

Color Fromcolorbar v Ordinate scaling  Linear v Binning Off : Left $ mm® Right 3 Create

Voids/Inclusions Material

3 Voxel 340534 3 PX [mm?] 2.140075 | | Material volume [mm?] 53.146969
= Volume [mm?] 0.042592 SPY [mm3] 2.236232 | | Defect volume [mm?] 0.042592
= Surface [mm3] 14.251899 ZPZ [mm?] 2.280312 Defect volume ratio [%] 0.0801

ZAavislost koeficientu sféricity najoméru por ve vzorku 5

Properties of Porosity/inclusion analysis (VGDefX/Only Threshold): Analysis 1 of ROI-1.5 of F:\Palousek\ocel_1-2709_T\ocel_1-2709_7.vol [m} X

Featureplot A

Ordinate feature Sphericity Abscissa feature Diameter
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Koncentrace pdir200 um pod povrchem u vzorku 7

Koncentrace pdir2 mm pod povrchem u vzorku 7
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PRILOHY

Priloha 15Protokoly n&ieni distribuce velikostiastic z testuifgsivani kontaminovaného prasku

Velikosti ¢astic nového prasku 1.2709 SLM Solutions

HORIBA

Sample Mame

Data Mame
Transmittance(F)
Transmittance(B)

o ocel UFM Hynek

2077.04.27 02:25:55

Laser Scattering Particle Size Distribution Analyzer LA-950
© 33.12546(rm)

- 1,2709 5LM =olutions

Circulation Speed &

Agitation Speed
Ultra Sanic

S B
- OFF

Form of Distribution © Auto

Distribution Base
Refractive Index (F) :
Refractive Index (B) :

S Wolume
Iron(lron( 3.500 - 3.8000,WWater( 1.333)]
lranflron( 3.500 - 3.8000).Water( 1.333)]

. B2.5(%)
. BB.5(%)

tedian Size
bMean Size
Std.Diew.

Geohean Size

Geo.Std.Dew.
hMode Size

Span
Diameter on Curnulative % -
S (990,00 (35~ 495957 (pm)

. 3519961 fum)

- OFF

11.5533(1m}
33.5707(m)
1.3539(pm)
32.1472{m)

(2)10.00 (%)~ 23.2157(m)

haterial . ocel-Cr
20— = 00
1 i / R
] R
- 1 i =
1 5 o
g 107 ~50 G
= 1 i @
1 £ 2
1 - % S
__ I IIIIII 1 IIIIII 1 II-IIII_EJI 1 1 IIIII| I__
0.010 0.100 1.000 10.00 100.0 1000 3000
Diamefer{pm)
Ho | oneergm | gosy Juecerseesss| (Mo | oemet g | gess Juskeeees | (Mo omnee g | g Juse e s
1 pon oo 0o ) 0z oo oo L] TEN 0om oom
2 oois 0o oonm o) 033 00w Qoo B SA1G oom 0om
3 oois oo 0000 =N 0.3 0000 oo 3 oo 0om 0000
3 ogit 0000 oo e} o4s 0om oo a2 11585 onm 000
3 ooy oooo oo e oS5 0000 oooa a3 13246 oz onz
6 ooz ooo0 om0 20 [NE==13 o0 oo St 15.172 [ ke: ] o
T DI oo oo 3 1f==) oo oo =) 1737 os1e 1229
] i 0o =l oom 2 075 0om 0o ) 19204 2176 3
2 a3t oo 0o bk} [E:pirl 0o oo &7 a4 3 e
1] il ) 0000 onm 3l 1S 0om (alr i) = 2011 103 15506
i f] Y3 onao 0000 33 (HEA) 0000 onod a4 Zo 15316 3
1z oSl 0ooo om0 > 1318 o000 oo a0 il e 19303 SLE1E
13 ooss ooo0 om0 I 1510 000 oo &l 23 (=781 T2
£} oosr 0o oom = 1720 0om 0o B2 HEGE 1223 SLE
15 naTE oo 0o ) 1551 oo oo a3 F4T1 .55 a2
15 oo 0o oonm L] 220 00w QoD 13 FHLET 4o 05050
7 0.1 onoo 0000 4 259 0000 onod [} 67523 2059 153
15 oS 0000 [afris) 2 2476 0om oo B 1.3 1016 witi
= 031 oooo oo B 340 0000 oooa LT B8.583 o7 90 552
m 030 ooo0 om0 u 3805 o0 oo ) 101450 0230 551
2 {1 el oo 0o 15 Lz oo oo 1210 ong 100 000
prac] o= 0o oonm ] Sz 00w Qoo m 133105 oom 100000
23 {ufeese 3 oo 000 " ¥ 0o oo | 152453 0om 100000
el § 023 0000 oo & BT 0om (alri) T2 ITGI1E onm 100000
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Velikosti ¢astic recyklovaného prasku 1.2709 SLM Solutions

2017.04.27 02:31:54

HORIBA Laser Scattering Particle Size Distribution Analyzer LA-950
Sample Mame : ocel UFM Hynek tedian Size : 33.37638(pm)

Data Name : 11,2709 SLM solutions 08 (pieddean Size o 40.57246(pm)
Transmittance(R]  © 71.0(%) Std Dew. o 483041 (pm)
Transmittance(B)  © 7B.E(%) GeoMean Size © 34775 m)

Circulation Speed & Geo.Std Dev. o TBEE3(pm)

Agitation Speed ‘B Mode Size o 32.1435(pm)

|tra Sonic 1 R I Span ERER

Form of Distribution © Auto Diameter on Curmulative %6 (21000 (*)- 23.0992(pm)
Distribution Base  © Volume 2 (990,00 (35}~ 51.4885(m)

Fefractive Index (R) : Iron[lron{ 3.500 - 3.800i.\Water( 1.333]]
Fefractive Index (B) : Iron[lron{ 3.500 - 3.800i.\Water( 1.333]]

hdaterial . ocel-Cr
1 | ¥ 7
4 ) i i
] I | I i
4 i - 80
3 A i o

- i | 1 P
il | I fu]

R 102 A ‘l 250

=3 1 (N[N % E
4 | ; !I"! 1 £ o
1 1L ||| . b =
1 nilis e =
1 i “II £
-4 i | 1 | E:
] ] r!ﬁi' :!!l!'i :
= I I | I N | e B e o B S i AL |_|"r" (I I 1=

Diameter{um)

o Joemetrgm | g Juicesee o | i |oemeengm | g Jusessen | |nojoameengm | g |ose s

i oo 0000 0000 25 (i) 0.000 0000 ] 756 0000 [iJiu]

2 0oi3 0000 0000 b 03w 0.000 0000 il 8816 oo 0000

3 0013 0000 000 & 0.3 0000 0000 31 10T 0000 (i)

3 oo 0000 0000 ] 04 0.000 0000 o) nas | oo 0000

H il 0000 0000 = (] 0000 0000 53 13245 | ou3s 0135

& fifcee] 0000 0000 kil 0.3 0.000 0000 54 iz | oss o431

7 [ilie ] 0000 0000 3 05 0000 0000 =] nan 0910 .31

8 il oo B eom g2 076 0000 0000 5 st | oz 370

9 ook 000 0000 k] 0ET 0.000 0000 sl = T304 a0

i} o 000 0000 3 1005 0000 0000 3| man | owoze|  owow

" 004 000 0000 3 1151 0.000 0000 | msw | oasTe| ke

1z oS! 0 0000 = 1318 0000 0000 | sz |oseos]  sase

13 o0 000 0000 k) 1510 0000 0000 6| wozm | oess|  Toass

" oot 0 0000 = 1728 0000 0000 | s |azow| s

15 0076 000 0000 k] 1581 0000 0000 &3] san T -

15 o (] 0000 40 26 0.000 000 G| s dzma| s

" 010 000 0000 il 259 0000 0000 5| ems | 23| wsa

I LARE] (] 0000 42 ZETE 0.000 000 | ram [Bl:Y T

19 0431 000 0000 a 34 0000 0000 61| emms | osu| w3

1] 0150 0100 000 H 305 0.000 000 | s | ooze| @Sk

2i 072 000 0000 ] Lz 0000 0000 g | nezio | oiss| s

o= 0.197 01000 0000 I S22 0.000 0000 0] imsa | oam|  wsis

23 020 000 0000 a 585 0000 0000 | iszasy | oom| s

24 0239 01000 0000 i fide ] 0.000 0000 72| mese | oom|  wsis
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Velikosti ¢astic kontaminovaného prasku ze stavebni komorf0B.ELM Solutions

HORIBA

Sample Mame

Data Mame
Transmittance(R)
Transmittance(B)

Circulation Speed b

Agitation Speed
Ultra Sonic

Form of Distribution
Distribution Base
Refractive Index (R :
Refractive Index (B :

- acel UFM Hynek edian Size

© 11,2709 S5LM solutions QF (komidtegn Size

©OBBA Std Dew.

C92.90%) GeohMean Size
Geo Std Dew.

B Mode Size

. OFF Span

© Auta

“Wolume

Laser Scattering Particle Size Distribution Analyzer LA-950

;44,2216 {pm)
- 50.79905( )
- 2B.7179(Um)
46,1667 (m)
1.5122(0rm)
41,881 9(pm)

Diameter on Cumulative % -

Iranflron( 3.500 - 3.8001).Water( 1.333)]
Iranflron( 3.500 - 3.800i).Water( 1.333)]

katerial - ocel-Cr
20 —100
= :
R 103 =50
= ] 3
O &b by -
0010 0.100 1.000 10.00 100.0 1000 2000
Diameterfpm)
Ho fDlamekripmy | gy UsdersEe &) Ho fDlmeeripm: | oy Uik roEe s Ho | Diamee rm) | g Uik SEe )
1 oon [Yrr] 0000 25 0206 0000 0000 L] 7 BET 0000 0000
2 aoi3 01000 0000 20 033 0000 0000 0 5816 onoa 0000
3 0013 ooog 0000 H 0.3 0000 ooog a1 LNEr 0000 000a
+ oot 0000 0000 el 0.ds 0000 0000 a2 11365 onoa 0000
=) [1¥nei] Doog 0000 - 0510 0000 0oog 53 13245 0000 00oa
& oo [xlx] [xlxx] kil [RE=18 000 0000 18 15172 oar ot
0ooE onod [xlxc] 3 e [Xcx] 0o =) 1737 ol 030
g oo [xlea] H Qo g [a ) 000 0000 5 .04 0513 ko]
a oo onod [xlxc] 33 oaEn [Xx] (i) =T et [EF 5] 244
10 [iE=) [Irn] D000 3 1005 0000 000d = 2011 3190 5531
1" ool [Yrr] 0000 k) 1151 0000 0000 ) 20807 ] 11530
12 ool 0000 0000 > 1318 0000 0000 1) 32 10519 =a
13 s ooog 0000 kT 1510 0000 ooog a1 Fa234 1z I
14 oo 0000 0000 B 1729 0000 0000 B2 e 15008 51785
15 nais Doog 0000 ) 1981 0000 0oog 63 S1471 13639 L= YN}
] noeEr [xlx] [xlxx] wn 20 000 0000 1% SE0S3 10245 TRAES
17 R [1] onod [xlxc] 4 25 [Xcx] 0o =) [ri-wk] -fka] Bd4ig
15 oiig [xlea] Qo L d el 000 0000 =3 7.3 552 aEdS
] i3 onod [xlxc] 15 Juaoa [Xx] (i) &7 S 3o s konl §
o 0150 [Irn] D000 i 380 0000 000d (o) 101450 223 w73
i oz (Y] 0000 = LiT2 0000 0000 HE210 1350 oA
= o 0000 0000 11 a0z 0000 0000 0 1335103 =] =] r AN
23 {1 et 3 Doog 0000 a 8B 0000 ooog T 152453 0a31 =
o 1) 0000 0000 = [Frye 1] 0000 0000 iz 174515 (R LTh =2 el

2017.04.27 02:28:23

(2)10.00 (%)~ 28 BB88(Im)
- {9)90.00 (26)- 77.5001(pm)

UnderSize(%)
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Velikosti ¢astic odpadniho prasku 1.2709 SLM Solutions

HORIBA

Sample Mame

Data Name

Transmittance(R)
Transmittance(B)

o ocel URM Hynek

2017.04.27 02:31:18

Laser Scattering Particle Size Distribution Analyzer LA-950
© B9.223071 ()

tdedian Size

© 11,2709 SLM solutions Q7 Udp&'&ﬂﬂn Size

Circulation Speed - B

Agitation Speed

Ultra Sonic

‘B
- OFF

Form of Distribution . Auto

Distribution Base
Refractive Index (R) :
Refractive Index (B] :

S Wolume
Iran[lron( 3.500- 3.8000.Wvater( 1.333)]
Iran[lron( 3.500- 3.8000.Water( 1.333)]

©BR.21%)
L 01.4(%)

Std Dew.
Geo Mean Size
Geo.Std Dew.
tode Size
Span
Diameter on Curnulative

- 8452107 (pim)

33.1545()im)
591503 ()
1.4153(prm)
B4.5728(}im)

- OFF

% - (2)10.00 (%)- B0.1178{pm)
 {9)90.00 (%) 135.4095(m)

Material - ocel-Cr
20+ —700
& =
. ¥
- 2 "
% s
£ 107 ~50 &
= % D
3 o
. 5
0_- 1 1 IIIII 1 1 IIII| 1 1 I.III| I .I.III.. ;Il. 1 IIII| -_
0.0710 0.100 71.000 10.00 100 aQ 1000 3000
Diameter{um)
Ho jDlamee ripmy | s | Uk rsze s N JDame e ripms | o % JUskrSE: M%) No JDEmeE rm | g UKk SEe s
i oo i) [Txc] 5 oz [rai] 0000 ] 76T oo oo
o ooia 0000 0000 bz} 033 0000 0000 a0 Ga16 onoo 0000
3 oms onog 0000 i 0.x 0000 o0og =1 Lefrtrg 0000 opoo
] ooit Qoo [fxx] e} [E2ES (o] 0000 a2 11585 oo 0om
a (111 00oa 0000 ] 0510 0000 ooog a3 13245 0000 0ooo
3 oz 0000 0000 k) [1}=-15 0000 000 St 15072 oo oo
oo (i) 0000 31 055 0000 0.00d a5 7. 0106 .10
a8 onx@ 0000 H 0000 32 07eh 0000 0000 5 1950l 13 oz
a ooz oo [Txc] k) oEn ] 0000 5 a7 xR 1] Quca
o oo 0000 0000 3l o0 0000 0000 55 2 ozl 0AZ3
1 ook 00oa 0000 3= 1151 0000 o0oog a9 20800 o278 [ek=uj}
12 oosl Qoo [fxx] = 1318 oo 0000 (-1 = o= =2
13 o (Y] 0000 3 1510 0000 0000 al a3 oz 1364
1} oosr 0000 000 =B 1729 0000 0o0g B2 s 1043 2o
15 oone oo [lxc] = 1281 ] 0000 a3 S14T1 20 Lk o3
16 oo 000 0000 i} 220 0000 0000 Bl SEEa3 Lo =1 K
7 D.100 00oa 0000 A} 259 0000 o0oog (=) 67523 T 16275
15 o.iis Qoo [fxx] 2 el (o] 0000 (=3 I 13164 pu ]
19 0131 00og 0000 & 3o 0000 ooog a1 ] 19533 Barz
@a RET] 0000 000 irs 3a05 0000 0o0g L] 1040 19365 (=R
21 itz i) [Txc] 5] L e [rai] 0000 (R34 (1) 13030 813
= oaer 0000 0000 1 a0z 0000 0000 70 133103 G005 === A
23 bzx onog 0000 " S8 0000 o0og T 152453 450E 24197
el § oz3e 0000 0000 15 [Frpe] 0000 0000 =2 1T4a6 2T oGS
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Priloha 16 Fotografie SEM nového a odpadniho prasku SLM Sarhgti

Fotografie nového prasku

Image 9.5 S .‘ [LIELT
Width - Width
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Fotografie odpadniho prasku

100 pm* 100mm  2000ky  Signal A ; 100 mm  2000KY  Signal A= SE2
f

100 X Width =1 nm  Pixel Size = 1.123pm  ESB Grid | { 200 X Width - 5724 pm  Pixel Size = 556.9 nm  ESB Grid is =
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Pfiloha 17EDS analyza odpadniho prdSku SLM Solutions

B Spectrum 1

I alhialtainiaiateintalintalnt it ' il ,I,,. (O T B |

B spectrum 2

Element

o 6,17
Al 0,38
Si 0,09
Ti 1,22

Fe

Iligarascialannra et e n e Db 1t nle 1anla 1 s

I T S B S T L T i e A S S T | TR T E e Sy Sy T R
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Vybrus v rovirg kolmé na platformu vi¢ném smnéru vzorku




PRILOHY

Vybrus v roviré kolmé na platformu v podélném &m vzorku




PRILOHY
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