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Gorsel Muayenede 3-Boyutlu
Olcum Teknolojisi
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Gorsel Muayene Teknolojisi

d Makinalarin, donen ekipmanlarin kurulum ve
altyapilarin igerisinde yuzey hatalarinin
Tahribatsiz Muayenesi

d Gorsel Tabanli Teknoloji
3 Goruntl | Olgum | 3-Boyut
d MVIQ| Mentor Flex | XL Detect C







3D Phase Ol¢iim Teknolojisi
Kirmizi LED Isik yuzeye sacilir

/—"/
Fiber
Bundle

Sacilan bu isik yapisal bir isiktir:
- 120 derece faz degisimi
- Sinusoidal Yogunluga sahiptir.



Optik Konfigurasyon
4 Sacilan LED paternler, goruntuleme

optiklerinin her iki tarafinda bulunan
2 set LED kullanilarak yansitilir.

U Her noktadaki obje mesafesi,
kalibrasyondan bilinen model
yorungeleri (nirengi) kullanilarak
hesaplanir.




Phase Shifting Tarama

Image O
Obje

Image 1

Image 2

Projektor



Phase Shifting in Mentor Visual 1Q

Phase A Phase B thc

Shadow Viewing
Pattern Optics




Phase Shifting Teknolojisi

Referanslar

By projection of a sequence of binary

http://en.wikipedia.org/wiki/Struct
ured-light 3D scanner [

forming a unique binary word revealing
the individual stripe number. To minimize

http://fen.wikipedia.org/wiki/3D_s Wi
cannerArea

http://www.vrac.iastate.edu/%7E
song/publications/papers/2006-
oe-realtime.pdf

At least 3 phase shifted gray gradient

http ://p ate n tS . CO m/u S - patterns are needed for a precision

analysis of position from the gray values.

Three simultaneous color patterns are
7 8 2 1 649 . htl I I I also used in certain applications.


http://en.wikipedia.org/wiki/File:13-stripes-s.png
http://en.wikipedia.org/wiki/File:14-phasec.jpg
http://en.wikipedia.org/wiki/Gray_code
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Image Capture

Test Fields

Middle Set x 3

Dark Set x 1

Bright Set x 2




3D Yulzey Tarama Olcimleri

Avantajlar:

@imgmmwm Stereo Measurement .

Hassas Olc¢iim
Bakis Acisi farketmeksizin

Olgiim

Genis Acih 105° Gorus S— t
AgISI o ace(full-sf:icr:n viev?)aSLIrernen
Otomatik Tip Tanima , .

6 dan fazla Olgiim Tipi

: GE RV
(two half screen views) 10/16/2021

© 2014 GE confidential to GE & Pratt & Whitney



3 Boyutlu Yuzey Taramasi Olgiim Tipleri

Mesafe Derinlik Olgiimii

Nokta-Cizgi Mesafe Olgiimii Derinlik Profili Olgiimii

14
GE RVI
10/16/2021

© 2014 GE confidential to GE & Pratt & Whitney



um Arayuzu

Annolation Image Nesrement

Add

Measurement Annataben Ful Image




3DPM
ORNEK OLCUMLER
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Nokta Bulutu Teknolojisi

Alinan Noktalarin Dogrulanabilmesi ile
— Olglim Hatalarinin Onlenmesi

18

© 2014 GE
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3 Boyutlu Yuzey Taramasi

Korozyon Pitting Derinligi Olgim
Profile View & Depth Map ile OlgiimU Dogrula

GE RVI
10/16/2021

© 2014 GE confidential to GE & Pratt & Whitney



Gorsel Muayenede 3DPM
Uygulamalari
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Turbin Kanat U¢ Aciklik Olcimi —
PW4000

Combustor AP8 Combustor 9/4/2014 11:44 AM

SA7

PW4000 112" LR o

Nokta Bulutu




MTD = 0.833"

Min 0.097"

~ Max 0.104"
. Avg 0.101"




Yanma Odasi tabandan 2mm yuksekteki
hatalarin olcumu

Combustor AP8 Combustor 9/4/2014 10:52 AM

MM
5A7
BLK

MTD
A = 21.61
B=21.74




Catlak Yolu Uzunlugu Olgimd

 Combustor AP8 Combustor | 9/4/2014 10:55 AM
mea L) i

5A7

BLK

MTD

Nokta Bulutu



Kaynaklar




Kaynaklarin Gorsel Muayenesi

Q Eksik nufuziyet

Q Undercut (Yanma Olugu)
Q Porozite (Yuzey)

Q Catlak

Q Sicramalar

E AR AR SNE S
2

29
! g GE © 2012 — All Rights Reserved
@ GE imagination ot wor K Unauthorized Reproduction Prohibited




Kaynak Olgtmleri

TS EN ISO 5817

Tabelle 1 (fortgesetzt)

!
i

DN EN 130 S8

=
z

Schweiten -
Schmetrschwetfiverbmdungen an Stahl Nickel, Tiian und deren
Leperungen (ohne StraNschweiben) -

Bewerlungspruppen von Uniegelmabghenen (50O 6417 2083 +
Cow. 1:2006],

Deutsahe Fassung EN IS0 5817 200) + AC: 2006

Ordnungs-Nr | UnregelmiRigkeit ‘ Grenzwerte fiir UnregelmiRigkeiten bei Be'
Nr. nach Bemerkungen mm
ISO 6520-1:1998| ~ Benennung D c
Weicher Ubergang wird verlangt.
Wird nicht als systematische Unregelmatigkeit
angesenen. 0.5 bis 3 | urZe Unregelmaigkeit: | Kurze UnregelmaRigkeit
-r.:“ ’ h=021 h=011¢
Durchlaufende Ein- “ 'y
. 5011 brardarbe Vm N
) 5012 N_icht durchlaufende
Einbrandkerbe T —— T
= h=011, h=0,05¢,
P - >3 h 0,21, aber max. 1 mm aber max. 0,5 mm aber max. 0,5 mm
N s
Weicher Ubergang wird verlangt. 0,5bis3 |h02mm+0,11 ?‘j\%ﬂg"rﬁgemamgkat: Nicht zulassig
18 |5013 Wurzelkerbe =T
VA% AN - Kurze
= 5 Kurze Unregelmafigkeit: | Kurze Unregelmaiigkeit: | Unregelmaiigkeit:
>
h=02t abermax.2mm |h=0,1¢ abermax.imm |h=0,05¢,
aber max. 0,5 mm
Weicher Ubergang wird verlangt.
Zu grofite b
- - h=1mm+0255b hZ1mm+0,155 h=1mm+0,15b
19 |s502 Nahtiiberhdhung I*-l = 205 . 20 o
(Stumpfnaht) V A A \[ * aber max. 10 mm aber max. 7 mm aber max. 5 mm

GE imagination at work



Kaynak Muayenesi
Konvansiyonel Metotlar

Q Sertlik Olglim
a Ozel gerecler
aQ CMM

Figure 7.3 Unacceptable Radius Profile

@ GE imagination at work



Kok Paso Sonrasi I¢ Yiizey Kaynak
Gorsel Muayenesi







Example
Sub-Sea Weld Spec Requirement

7.2 CRA Clad CS Pipe Girth Weld Supplementary Criteria

For CRA clad carbon steel pipe the internal CRA layer / integrity shall be
guaranteed under all conditions. The field applied inspection method for
sentencing of the defect shall be as qualified during PQT. Acceptance
criteria shall include:

7.2.1 For Laybarge welding

* Root penetration shall not exceed 3 mm.

* Root concavity shall not exceed 1 mm smoothly merging.
* Misalignment shall not exceed 1 mm.

e Undercut shall not exceed 0.5 mm.

» Lack of penetration / fusion shall not be permitted.

* Cracks shall not be permitted.

e Burn through shall not be permitted.

e Surface breaking porosity within the root pass shall not be permitted.
* Discolouration / Oxidation level as per WPQR.

e Clad base material indications 0.5 mm.

@ GE imagination at wark



3B Yuzey Profili

Q Profil Kesit

Q Nokta Bulutu

aQ Derinlik Haritasi
Q Derinlik Profili

Kaynagin “B Tarama Goriintusu”







1.492 mm




Kaynak Ke@ Yuk

.
3

“

d“ -’s

4

-

klil_( @fgumu

01 Mar 13
14:59
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Asinmalar

TUBE 78 ROW'26

Inch
054
BLK

MTD

0.346
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Videoprobe Metroloji Optik Degerler

Part Color |DOV FOV |DOF Description Ma@?, on G3 morl1lltor
Number ("full screen™)
6 -
XLATM611 Blue  |side 105 ° 250mm [Standard Side 11 (8mm)
055G (0.24 — [3DPM tip
9.84in)
8-
XLATM611 o [250mm [Standard forward 11 (8mm)
Black |Forward|105 .
05FG (0.31- [3DPM tip
9.84in)
3-
XLATM611 Orange |Forward |105 © 120mm |Close-focus 24(3mm)
05FN-8651 (0.12 — [forward 3DPM tip
4.72in)







Ic Hatalarin tespiti icin gbztUmler



3DPM GORUNTULERININ CAD DOSYASINA

DONUSTURULMESI

IC mim

6.54016694 cub

Volume

5.507 mm

4234 mm
2856 mm

0.659 mm

0.719 mm

Www 8s6'0




