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Principle of TOFD

Diffraction (not Reflection)

diffraction of the 
ultrasonic wave at
the edges of a defect

- rigid mechanical coupling 

of transmitter and receiver

- no scanning, movement only along the weld

- preferably longitudinal waves

- wide angles of divergence required

- received signals of low amplitude

T R
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Existing codes / recommendations / standards on TOFD

Europe
n BS 7706 (national) December 1993 

Guide to calibration and setting-up of the ultrasonic TOFD-technique 
for the detection, location and sizing of flaws

n ENV 583-6 (European pre-standard) January 1997 
TOFD as a method for defect detection and sizing

n CEN/TS 14751 (CEN Technical specification) November 2004 
Welding – Use of TOFD for examination of welds

Other
n ASME Code Case 2235 since 1998,    at present: 2235-9 from Oct. 2005

Use of ultrasonic examination in lieu of radiography
(see also interpretation VIII-1-98-41)

n ASTM E 2373-04 July 2004
Standard practice for the ultrasonic TOFD-technique

n 2006 ASME Code, Section V 2006
Article 4, Mandatory Appendix III, Non-mandatory Appendix L and N new
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Implementation of TOFD-prestandard into European 
NDT-weld-testing system created by CEN/TC 121/SC 5

Constraints / Explanations
n Table is valid for fabrication 

inspections within the EU
n Main standard EN 12062 has to 

be reviewed:
l EN 25817 à EN ISO 5817
l TOFD to be implemented

n ENV 583-6 from 1997 
acts as a basic standard

n Weld testing standard 
CEN/TS 14751 completed

n Technical Specification (TS)
means:  „state-of-the-art is not 
yet stable enough“

n EN-standard for acceptance 
levels in progress
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European Working Group

n CEN/TC 121/SC 5B/WG 2 resolution 
from October 1999

n Formation of a working-group
Hecht (chairman) D    BASF
Chardome B    AIB Vincotte
Chauveau F    Institute de Soudure (IS) 
Hughes GB Health & Safety Executive (HSE)
Kenzie GB The Welding Institute (TWI)
Pers-Anderson S    Westinghouse TRC
Rasmussen DK FORCE
Schlengermann D    GE Inspection
Vandriessche B    AIB Vincotte
Verkooijen NL  Sonovation
Walaszek F     CETIM

n 9 meetings from August 2000
up to October 2002
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European Frontpage
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Capabilities and Limitations
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Limited capability of detection at surfaces

- Dead zone at scanning-surface, caused by pulse-length
- Zone of limited sensitivity at opposite-surface, caused by interference between tip-diffraction  

and backwall; depends of wave-length and pulse-length

n Measurements of Kreier (Innotest) and Brekow (BAM)
published at ECNDT 1998 

n notch 5 mm deep: diffraction signal of notch tip clearly visible
notch 1 mm deep: no definite diffraction signal 

Comparison pulse-echo / TOFD
acc. to  Schmitz and Müller
(IZfP-Saarbrücken)

notch signal?

crack-depth

no crack
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proposed table for EN 12062 - revision

n Proposal made by German experts of CEN/TC 121/SC 5B/WG 2 (UT)

n Has to be accepted by CEN/TC 121/SC 5B (NDT of welds)
and CEN/TC 121 (Welding)

Table A7: time-of-flight diffraction technique (TOFD)
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8.2   Set-up of Probes
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similar to
RT - film interpretation
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What is a relevant TOFD-indication ?
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Annex B1: Satisfactory Image

S E
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Annex B1: Gain Setting too low
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Ánnex B1: Gain Setting too High

from CEN/TS 14751

from ASME V 2006
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Annex B1: Coupling Losses
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Unsatisfactory Image from On-Site-Inspection (not included)

n gain-setting slightly to high
n coupling losses
n electronic trigger-problems

n result:
„no relevant indications“
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Annex B2: Indication from Opposite Surface
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Annex B3:     Indication with measurable length and height
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Annex B3: Geometrical Indication
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European Activities

n practical use of CEN/TS 14751 on-site:
l get experienced with the provisions of the TS
l review after 3 years and decision taken of transfer of TS into an EN or not
l DIN EN ISO 17025: „there is no need to qualify / validate standardized techniques“

n preparation of an European standard on TOFD – acceptance levels
l draft prepared by CEN/TC 121/SC 5B/WG 2
l ready for 5-months inquiry at CEN/TC 121

n review of EN 12062 necessary
l implementation of TOFD (CEN/TS 14751 + accept.lev.)

n European TOFDPROOF – project
l http://www.mpa-lifetech.de/TOFD/
l organized by EPERC
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from Bjarne Larsen
in good fun

For a happy and
TOFD-free new year !




