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ECHOGRAPH Automatische Ultraschallprufung an Rohren
ECHOGRAPH Automated Ultrasonic Tube Inspection

Pruf- und Messgeratebau seit 1949 !
Instruments, Sensors & Systems for NDT since 1949 !
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» Einleitung
» Basiswissen Ultraschall, Priifkopfe, Ankopplung
» ECHOGRAPH Ultraschall-Elektronik, Datenverwaltung
> Prifaufgaben: nahtlose Rohre & geschweiBte Rohre
Langsfehler, Querfehler, Dopplungen, Wanddicke, Rohrende
» ECHOGRAPH Priifmechaniken & Referenz-Anlagen

> Introduction
> Ultrasonic Basics, Probes, Coupling
> ECHOGRAPH Ultrasonic Electronics, Data Management
> Test Tasks: Seamless & Welded Pipes
Longitudinal & Transverse Defects, Wall Thickness, Laminations, Pipe End
> ECHOGRAPH Testing Mechanics & Reference Systems
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More Than 50 Years In NDT




_KARL DEUTSGH

e

_ ECHOGRAPH UMG30: Knuppelprufung @ Gussstahlwerk Witten (ca 1960) .
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__ Bandprifung Strip Inspection (Hosch, 1970)
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Rohrpriifung Tube Testing (@ Republica Romania, 1973) —

— VRE-ECHOGRAPH
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. Zerstorungsfreie
1agn u,t,ﬂfe. ' Material-Prifung:
e N o Ultraschall

. * Magnetpulver
Systems gy | =a!.l ¢ Eindring-Prufung

* Wand- & Schichtdicke

* Risstiefen-Messung
More Than 50 Years In NDT

- . - Nondestructive
#t‘rim . LT Flaw Dete

Sk | Material Testing:

* Ultrasonics

* Magnetic Particles

* Penetrant Testing

» Wall & Coating Thickness
o Crack Depth Measurement

Ultrasonic Téstlng

‘ Euatin
Gaubes 4 H
T h_ I i
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Vorlauf
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t, bekannt (Kalibration)
d = 1/2 (CL * td)

— ECHOMETER: Wanddicken-Messung Wall Thickness Measurement S—

(Ultrasonic Tube Inspection WD Jan03, p. 8)
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POCKET-LEPTOSKOP
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— LEPTOSKOP: The Smallest Coating Thickness Gauge WorIdW|de I -
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Einstellungen

POCKET-LEPTOSKOP

— Pocket-Leptoskop: Menu-Driven Simple Operation
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__ MP-Rohrenden-Prufung Pipe End Testing (Magnetic Particles) —

( ,p. 11)
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— RMG Risstiefen-Messung RMG Crack Depth Measurement
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100 Mitarbeiter in Wuppertal
130 Mitarbeiter weltweit

5 Produkt-Bereiche:

» tragbare Priufgerate

 US-Sensoren

o Ultraschall-Anlagen

» Magnetpulver

* Chemische
Rissprufmittel

100 employees in Wuppertal
130 employees worldwide

5 Product Divisions:

Magnetic Particle Tul-'lmn
Egﬁﬂ- gjﬂup"lﬂiﬁgr
*'-'F'ﬁﬁ' &
FLUKA & KD-CHECK Cl‘lﬂrri'ﬁil Frﬂl:ll.ltl:l.
“T‘ hn‘J '-'-j : tﬁﬁ ] “- - -.:’%

* Portables

o Ultrasonic Probes

o Ultrasonic Systems
* Magnetic Particles
* Chemical Products

(Uitrasonic Tube Inspection WD Jan03, p. 13)




KARL DEUTSGH

__ Werk 1 & 2 in Wuppertal Works 1 & 2 in Wuppertal

Inspection WD Jan03, p. 14)
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___ Endmontage in Werk 2 Systems Assembly in Works 2 __

(Uitrasonic Tube Inspection WD Jan03, p. 15)
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__ Werk 2 vor Hallenanbau Works 2 Before Extension (Feb 04) _

( onic Tube Inspection WD Jan03,
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Zufahrt

Fertigung Elektrik

Lager Sb

o] ) G -

Hallenanbau

Herbst 2006

Hallenanbau Werk2 ??

(Uitrasonic Tube Inspection WD Jan03, p. 18)
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s MAGN VER-
RISSPRUFUNG

__ Prof. Dr.-Ing. Volker Deutsch: ZfP-Bucher NDT Books

03, p. 19)
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Verkaufsstart:
ECNDT Berlin
September 2006

Start of Sales:
ECNDT Berlin
September 2006

___ Die Rote Reihe ist komplett ! The Red Series is now complete ! _

(Uitrasonic Tube Inspection WD Jan03, p. 20)
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Prof. Dr.-Ing. Volker Deutsch et. al. Prof. Dr.-Ing. Volker Deutsch et. al.
Band 0: Die ZfP-Verfahren im Vergleich Volume 0: Overview on NDT-Methods
Band 1: Ultraschall-Prufung Vol 1: Ultrasonic Testing
Band 2: Messtechnik mit Ultraschall Vol 2: Measurements with Ultrasound
Band 3: Magnetpulver-Rissprufung Vol 3: Magnetic Particle Testing
Band 4: Risstiefen-Messung Vol 4: Crack Depth Gauging
Band 5: Akustische Resonanzanalyse Vol 5: Acoustic Resonance Analysis

Vol 6: Acoustic Emission
Vol 7: X-Ray Inspection

Vol 8: Eddy Current Testing
Vol 9: Penetrant Testing
Vol 10: History of

NDT Instrumentation

Vol 11: Spectral Analysis
Vol 12: Coating Thickness

Band 6: Schallemissionspriifung

Band 7: Rontgen-Prifung

Band 8: Wirbelstrom-Priifung

Band 9: Eindring-Prufung

Band 10: Geschichte der
ZfP-Geratetechnik

Band 11: Spektrometrie

Band 12: Schichtdicken-Messung

___ ZfP Kompakt & Verstandlich NDT Compact & Understandable —

(Uitrasonic Tube Inspection WD Jan03, p. 21)
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Keiner wie wir.
—— Bergische Expo in Wuppertal: 29. August — 3. September 2006 —

ion WD Jan03, p. 23)
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9. Europdische Konferenz fiir Zerstorungsfreie Priifung

Unter der Schirmbherrschaft des Regiereniden Birgermeisters von Berlin Klaus Wowereil.

Hauptsponsoren:

YXLON'

Sponsoren:
—
v e @ GE
m Inspection Technologies
OLYMPUS
| A il
Kodak HUE?IIZ" AREVA Symeme & Servicas |

— ECNDT2006 in Berlin, 25. — 29. September 2006 (www.ecndt2006.info) -

(Uitrasonic Tube Inspection WD Jan03, p. 24)
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Adresse @1 htp: /fwww taw de/taw,taw_cms.nsf fveranstaliungenE9SAB0309FE306C 201 257 117000695807

Homepage | Direktanmeldan Silemap  ImMpressum -
= Warenkarb i-

J Techminhe

WEITER DURCH BILDUNG mﬂ | hiadermie

E Wuppertal
Sie bedfinden sichhier Homepane / Bildungsangebol A Tegesseminare fir Fach- und
m GOy Eohrungekeamnte S Technlk /Y Produklion/ Zarsidoryngsfreie Profverfahran (J1PY O

I dig Praxis in Proeduktion und Entwickiung ==HACH

Bildungsangebot

e [ Zerstorungsfreie Priifverfahren (ZfP)

——— fiir die Praxis in Produktion und B Ao
s Entwickiung S
Recht s Aktuelle EU-Normen und Technische Regelwerke i g‘l: I:ﬁ:";"'” L
Technik 8 Verfahren und Praxisbeispiele Wargnelgfung

Inhawse-Yeranstattungen

= Themenubersich
Zertifical s-Lefrgange mi Ot Termin:

Wuppertal
ko, 23.10.2006, 9.00 bis 17.00 Lhr

Anmelde Nr.: 5102400106

1qebole fir

Arbeitssuchende Dozentan:

B Dr (USA) Wolfram A, Karl Dewsch (Lefiung), Geschafisiuhrender
Abend- und Gesellschafter, Karl Deutsch Prif und Messgerdiebau GmbH +
Wochenendkurse Co KG, Wuppertal Dr. rer. nat Wilfied Schmidt, DGZP
SHudiengange Ausbildeng wnd Training GmbH, Schulleder im
Aushildungszentrum Daortmund Dr-Ing. Valker Schuster, Labor-
—~ - und Aushifdungeleter, Karl Dewtsch Prof- und Meszgeratebau

¢ Dienstleistungen GmbH + Co KG, Wuppartal

— TAW-Seminar zur ZfP in Wuppertal, 23. Oktober 2006 (www.taw.de) —
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___ HRP-Tauchtechnik HRP Immersion Testing
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typisch fur Bandprufung

* Schmaler Spalt zwischen
Prufkopf & Oberflache (0,5 ... 1 mm)
* Gleitkufe erforderlich (ggfs. gekrummt)
* narrow gap between
probe and surface (0,5... 1 mm)
* skid required (curved)

__ Wasserspalt-Ankopplung Water Gap Coupling
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_ Spaltankopplung SchweiBnahtprifung Gap Coupling for Weld Test _

( pection WD Jan03, p. 29)
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___ Partielle Tauchtechnik Partial Inmersion
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* Duse fur Wasserstrahl
* Fiihrung des Prufkopftragers durch
Gleitkufen und/oder Gleitrollen
auf Prufteil-Oberflache
* stabile Ankopplung
» wenig VerschleiB (Prifkopf & Sohle)
* kurze Umristzeiten
* keine gekriimmten Sohlen erforderlich

* nozzle for water jet guidance
e guidance of probe carriers with
skids andj/or rollers
along specimen surface
* stable coupling
o little wear (probe & skid)

* short change-over times
* no curved skids required

__ Wasserstrahl-Ankopplung Water Jet Coupling

ic Tube Inspection WD Jan03, p. 31
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* Winkeleinschallung durch
Schragstellung des Prifkopftragers

* angled sound incidence by
tilting the probe with respect
to pipe surface

_ Schrage Wasserstrahl-Ankopplung Angled Water Jet Coupling —

(Ultrasoni , p. 32)
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__KMA ppelmitteI-FiIter KMA coupling agent filter ___

(
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Technical Data:

Technische Daten:

* 16 Kanale / Modul e 16 channels / module
* 4 Blenden / Kanal * 4 gates / channel
* 3 Schwellen * 3 thresholds
* 24 kHz Taktfrequenz * 24 kHz internal clock
* Bestatigungsrate * noise suppression
* schneller Tiefenausgleich * fast programmable DAC
* on-line Datenvisualisierung e on-line data visualisation
* Windows-Datenverwaltung * Windows-data management
* Archivierung in Datenbank * data statistics & storage

* Hostanbindung
* Ferndiagnose via Modem

* host connection
* remote modem access

* 40 Jahre Erfahrung * 40 years experience
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— ECHOGRAPH 1155: Ultraschall-Elektronik Ultrasonic Electronic -

(Uitrasonic Tube Inspection WD Jan03, p. 35)
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— SEE-Module: US-Vorverstarker Ultrasonic Pre-Amplifier —

( 3, p. 36)
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— Windows-Bedienoberflache Windows Operator Interface -

( p.37)
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_ SNHF Amplitude uber Rohrlange SNHF Amplitude vs. Pipe Length -

(Uitrasonic Tube Inspection WD Jan03, p. 38)
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— ECHOGRAPH 1090: Digital Kompakt Einfach & Schnell

p.39)
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* kaskadierbar, typisch bis 4 Kanale » multi-channel (typically up to 4)
* Host-PC: Parameter- & Datenspeicher * host-PC: parameter- & data storage
* Impulsfolgefrequenz 4 kHz * pulse repetition frequency 4 kHz
* Amplituden-Ausgang » amplitude out

— ECHOGRAPH 1092-Multi: Rack-Version Rack Version (for Systems) —

ube Inspection WD Jan03, p. 40)
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Langsfehler
Longitudinal Flaws

—— ) auertenler
Transverse Flaws

Wanddicke & Durchmesser
Wall Thickness & Diameter

__ Prufaufgabe: Rohrprifung Test Task: Tube Inspection __

(Uitrasonic Tube Inspection WD Jan03, p. 42)
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Innenfiehler
internal defect

Aussenfehler
external defect Schwelle

"""" threshold

__ Trennung Innenfehler - AuBenfehler Separate Internal & External Defects .

(Uitrasonic Tube Inspection WD Jan03, p. 43)
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System HRP

ohne Rotation, schnell !
no Rotation, high-speed !

System RPS

Spiral-Vorschub des Rohres,
Pfutzentechnik
Spiral Transport of Tube,
Partial Inmersion

System RPT

rotierendes Rohr,

@ axialer PK-Vorschub
- rotating Tube,

axial probe movement

-

— Konzepte zur Rohrprufung Concepts for Tube Inspection ——

(Uitrasonic Tube Inspection WD Jan03, p. 44)
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... aus einer Kolner Publikation ... (2003)

(Uitrasonic Tube Inspection WD Jan03, p. 45
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(Uitrasonic Tube Inspection WD Jan03, p. 46)
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— HRP.R-Echograph: Prufkopfe & Kassetten Probes & Cassettes —

(Ut an03, p. 47)



KARL DEUTSGH

— HRP.R-Echograph: Prufebenen & Kammern Probes Levels & Chambers —

(Uitrasonic Tube Inspection WD Jan03, p. 48)
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geschlossen

___ HRP.R-Echograph: SchlieBmechanismen Closing Mechanisms __

(Uitrasonic Tube Inspection WD Jan03, p. 49)
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___ HRP.R-Echograph: Prufkopf-Konfiguration Probe Configuration
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__ HRP-Echograph: Prufkassette Probe Cassette
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____ Einstellung Einschallwinkel Adjustment of Incidence Angle

(Uitrasonic Tube Inspection WD Jan03, p. 52)
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_____ HRP.R-Echograph: Wanddicke Wall Thickness

Inspection WD Jan03, p. 53)



HRP.R-Echograph-2*20L8W (48 Kanale, @ = 20 ... 170 mm)

(Uttra

an03, p. 54)
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RPS.R-Echograph @ Artrom, Romania _

(Uitrasonic Tube Inspection WD Jan03, p. 56)



_ RPS.R-Echograph: Spiral-Rollgang Spiral Pipe Conveyor

57)
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_ RPS Rotierprufsystem RPS Rotational Inspection System

p. 58)
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_ RPS Rotierprufsystem RPS Rotational Inspectlon System _
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__ RPS.R-Echograph: Anstellbetrieb Lifting of Test Chambers _

(Ut ion WD Jan03, p. 60)
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__ RPS: Einstellung Einschallwinkel RPS Adjustment of Incidence Angle __

(Uitrasonic Tube Inspection WD Jan03, p. 61)
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_ RPS: Blick in Prufkammer RPS: View into Test Chamber —

)
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__ RPT Rotierpruftraverse RPT Rotational Inspection Traverse —

(Uitrasonic Tube Inspection WD Jan03, p. 64)




RPT.R-Echograph: Nahtlose Rohre Seamless Tube Testing

(




_ RPT.R-Echograph: Rotierpruftraverse Rotational Inspection Traverse

(Uitrasonic Tube Inspection WD Jan03, p. 66)
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_ (REPA = Rohr-Enden-Prufung, Prufkopf-Anstellung AuBen) -
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US full-body

___ REPA Rohrenden-Prufanlage REPA Pipe End Inspection __
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- WRG Krefeld, Germany: 100%-Rohrprufung 100%-Tube Inspection -

(Uttra p. 69)
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REPA Rohrenden-Prufanlage REPA Pipe End Inspection
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___ REPA Rohrenden-Prufanlage REPA Pipe End Inspection

D Jan03, p. 71)
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NDT During Production Process (1)

i S Re
ﬁakﬂe Pipe ' f?‘ |

UT Online
Weld Test




NDT During Production Process (ll)

UT Pipe  UT Offline
End Test Weld Test

KARL DEUTSGH
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Langs auBen
Long. external

Langs innen
Long. internal

Quer

lungen
transverse Dopplunge

Schabun
g Laminations

Deburrin

<®@ 1@?)
® © ©

__ Prinzip SchweiBBnahtprifung Principle Weld Inspection _

( ic Tube Inspection WD Jan03, p. 76)
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Prufung
am Band
mit BAPS-ECHOGRAPH
oder
- am geschweiften Rohr
Strip unwincling and leveling Side edges cutting mit RPT.R-ECHOGRAPH

Tube body forming RF current welding, welding modes
Inspection LA LS
on the strip
with BAPS-ECHOGRAPH
or
on the welded pipe _ g - - = ;
with RP TR-ECH OGRAP H Pipie cutting with flving shears Iitrasonic seam testing

__ 2 Positionen zur Rohrkorper-Prufung 2 Positions for Full-Body Test _

(Uitrasonic Tube Inspection WD Jan03, p. 77)
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Technische Daten:

* 12 Prufkopfe Bandmitte

* 4 Prufkopfe Bandkante

" J ¢ e Bandbreite 680-1500 mm
&= . .. °Banddicke 3.2-12.7 mm

= ¢~ +Priifgeschwind. 25m/Min
* Testfehler 6 mm KSR (API)

E

—— —
A —— ——
= " , - -
- A el — -
- : e - = f
= | ] e e——
] T 1y o
i - pr]
= B - - 3 --I
I 3 i | H
i
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o

e Priifkopfe:
S8 * SE-Priifkopfe

" * Rechteck-Wandler
[ *25 mm Prufspur

i *4 MHz
- 2 » Composite
i e - e
‘—-,'-I" - " ”_:-: : - .:_. " -.I'.!ﬂ?: -:"}': . -l-.-- o ‘
o " B T T e

______ BAPS Band-Prufsystem BAPS Strip Inspection

Inspection WD Jan03, p. 79)
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__ BAPS-Echograph: Oszillierende Bandprifung Oscillating Strip Testing
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__ SNHF in-line Prufung & Kalibrierstation SNHF online test & calibration unit |

(Uitrasonic Tube Inspection WD Jan03, p. 82)
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___ Mechanik in Prufposition Mechanics in Test Position

(Uitrasonic Tube Inspection WD Jan03, p. 83)
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______ SNHF-Echograph1155- 4L4DP10SC (9probes)
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Technische Daten:

* Rohr @ =219 - 508 mm

* 2 Prufkopfe, LF auBen

* 2 Prifkopfe, LF innen

* Kalibrier-Station

* Priifung direkt hinter
SchweiBmaschine

* Testfehler 1.6mm Bohrung

* Priifkopfe: 10mm, 4MHz

Technical Data:
* Tube 9 =219 - 508 mm
o 2 Probes, external defects
* 2 Probes, internal defects
e Calibration Stand
* Online-Inspection

After Welding
o Calibration Defect 1.6mm Hole
* Inmersion Probes 10mm, 4MHz

_ SNHF: Online-SchweiBnaht-Prufung Online Weld Test, ERW-Pipes _

(Uitrasonic Tube Inspection WD Jan03, p. 85)
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SNHF: Online-SchweiBnaht-Prufung Online Weld Test, ER-Pipés

(Ultrasonic Tube Insp
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Prufkopftrager Probe Holders
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____ Oszillierende Schabekontrolle Oscillating Deburring Check

(Uitrasonic Tube Inspection WD Jan03, p. 88)
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— SNHF-Echograph: Pruftraverse (Einzelrohr-Prufung) Testing Portal

ion WD Jan03, p. 90)
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Technische Daten:

* Rohrlange maximal 12,4 m
* 2 Prifkopfe, LF auBen

* 2 Priifkopfe LF innen

Technical Data:
* maximum tube length 12,4 m
* 2 probes, L-defect ext.
* 2 probes, L-defect int.

* 2 Priifkopfe Querfehler o 2 probes T-defect
* 4 Priifkopfe Dopplungen * 4 probes laminations
» 2 Priifkopfe Rohrende * 2 probes tube end
o gesamt 12 Priifkopfe * calibration stand

* Kalibrier-Station
* Priifung nach Expander &

* test after expander &
pressure test

Druckpriifung * approx. 60 tubes / hour
* ca. 60 Rohre / Stunde Probes for Weld:
Priifk6pfe SchweiBnaht: * immersion probes
» Tauchtechnik-Priifk6pfe (jet coupling)

(Strahlankopplung) e 10 mm crystal
* 10 mm Wandler * 4 MHz, piezo-composite
* 4 MHz, Composite Probes Laminations / Ends:
PK Dopplungen/Rohrende: dual element (gap coupling)
* SE-PK (Spaltankopplung) * 4 MHz

*4 MHz

_____ SNHF-offline (Traverse) SNHF-offline (Test Bridge) ___

(Uitrasonic Tube Inspection WD Jan03, p. 91)
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(4 Kanale 4 channels @ Bakrie Pipe, Indonesia
AN

e i

__ rotierende Volumen-Prufung (an Traverse) rotating full-body test _

(Uitrasonic Tube Inspection WD Jan03, p. 92)
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_ Kombinierte SchweiBnaht- & Volumen-Prifung Combined Weld & Full-Body Test —

(Uitrasonic Tube Inspection WD Jan03,

p. 93)
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SNHF-offline (Abbau) SNHF-offline (demountin
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SNHF-offline (Abbau) SNHF-offline (packing)
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(Uitrasonic Tube Inspection WD Jan03, p. 96)
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__ GroBrohre (UP-SchweiBnaht) SAW-Pipes (submerge arc weld) _
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K-Anordnung K-Configuration
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__ SNUS-Echograph:

SchweiBnaht-Prifung (unter-Pulver, Spiralnaht)
Weld Testing (spiral submerged-arc weld) .

(Ultrasonic Tube Inspection WD Jan03, p. 100 )
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strip inspection
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SchweiBnahtpriifung
weld inspection
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| Outs.Weld J| InsideWeld J| Tack Weld

T
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MT Tube Ends | X-Ray 2

___ ZfP im Produktions-Ablauf NDT within Production Process __

(Ultrasonic Tube Inspection WD Jan03, p. 104)
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., SchweiBnaht-Prufung (unter-Pulver, Langsnaht)
o SVStem S N U L v Weld Testing (longitudinal submerged-arc weld)

(Ultrasonic Tube Inspection WD Jan03, p. 105 )
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__ SNUL-Echograph: GroBrohre (UP-Langsnaht) LSAW-Pipe Testmg _

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn






A

__ SNUL-Echograph: Prufkopftrager Probe Holder

(Ultrasonic Tube Inspection WD Jan03, p. 108 )
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— SNUL-Echograph: Prufkopf-Verstellung Probe Positioning —
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Rohrenden-Prifung LSAW-Pipe End (@ Europipe)

(Ultrasonic Tube Inspection WD Jan03, p. 111 )
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— Rohrenden-Prifung (von innen) LSAW-Pipe End (from internal pipe surface) -

(Ultrasonic Tube Inspection WD Jan03, p. 112 )



_ KARL DEUTSCH

"

— Rohrenden-Prufung (Dopplungen) LSAW-Pipe End (Lamination Test)
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» HRP-Tauchtechnik > HRP immersion testing
> Pfiitzentechnik, Strahlankopplung  » Partial Inmersion, Jet Coupling
» ECHOGRAPH Ultraschall > ECHOGRAPH Ultrasonics
» Prufaufgaben beim Rohr > Test Tasks for Tubes
» hoher Durchsatz > High Troughput
» Walzwerksumgebung > Steel-Mill Environment

> Schliisselfertig aus einer Hand > Turn-Key Solutions, Single Supplier

Zusammenfassung!
Summary !

info@karldeutsch.de www.karldeutsch.de
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» HRP-Tauchtechnik > HRP immersion testing
> Pfiitzentechnik, Strahlankopplung  » Partial Inmersion, Jet Coupling
» ECHOGRAPH Ultraschall > ECHOGRAPH Ultrasonics
» Prufaufgaben beim Rohr > Test Tasks for Tubes
» hoher Durchsatz > High Troughput
» Walzwerksumgebung > Steel-Mill Environment

> Schliisselfertig aus einer Hand > Turn-Key Solutions, Single Supplier

Zusammenfassung!
Summary !
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