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1.  Foreword 

This report summarises the results of the first round of an
interlaboratory

comparison on the ultrasonic examination of welded joints.

The exercise was conducted from February 2008 to August 2009
byProficiency Testing Australia (PTA). The Program Coordinator was
Dr M Li.

The main aim of the program was to assess laboratories’
abilities tocompetently perform the prescribed testing.
Interlaboratory comparisonprovides objective evidence that
laboratories are competent and that they canachieve the level of
accuracy for which they have nominated. It also provide ameans for
improving the quality and performance of laboratories.

2. Program Features and Design

2.1 Each laboratory was randomly allocated a unique code number
for theprogram to ensure confidentiality of results. Reference to
each laboratory inthis report is by code number only. Please note
that where laboratoriesreported more than one set of results, the
laboratory code number is reportedwith letters “a”, “b”, and “c”
etc.

2.2 Laboratories were provided with the "Instructions to
Participants" (referAppendix C). Participants were provided with
one pipe, one plate and/or onetee test specimen.

2.3 Twenty-three laboratories from Australia and one laboratory
from the UnitedStates participated in the plate testing, ten
laboratories from Australiaparticipated in the pipe testing, and
sixteen laboratories from Australiaparticipated in the tee testing.
Forty-nine laboratories submitted results.

2.4 Results (as reported by participants) are presented in
Appendix A for eachlaboratory.

3. Reporting by Participants 

Laboratories were asked to test the relevant specimen and report
their testresults in accordance with AS2207 2007 and API RP 2X,
Fourth Edition, May2004.

4. Reference Values 

A total of five test pieces were used, consisting of two plates,
one pipe and two

tees. The reference values for each of the test specimen were
provided bySonaspection International Ltd, and are presented in
Appendix B.
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5. Summary of Results

A summary of the results returned by participating laboratories
for each testappears in Appendix A. Each participating laboratory
was provided with aSummary Report detailing its performance. An
example of the Summary Reportis included in Appendix D.

6. PTA and Technical Adviser’s Comments

The majority of participant results are consistent with the
reference values, asshown in Appendix A.

A number of the reports issued by participating laboratories did
not adequatelyaddress the reporting requirements specified by
AS2207 2007.

The number of reports that were deficient of information
indicates that there isroom for improvement in this area.
Individual laboratories, and the non-destructive testing (NDT)
industry in general, should consider reportingstandardisation and
simplification and place greater emphasis and importanceon report
details and terminology.

It should be noted that most participating laboratories
presented reports andwork sheets which were of a very high
standard. A minority of participantssubmitted responses which had
significant deficiencies and this raisesconcerns regarding the
technical control of those laboratories.

The overall failure rate of 26% for this program indicates that
there is room forimprovement in the application of the ultrasonic
test method.

7. References

[1] Guide to Proficiency Testing Australia (2008). (This
document is located

on the PTA website at www.pta.asn.au under
Programs/Documents).

[2] AS2207 - 2007: Non-Destructive Testing - Ultrasonic Testing
of FusionWelded Joints in Carbon and Low Alloy Steel. 

[3] API RP 2X: Recommended Practice for Ultrasonic and
MagneticExamination of Offshore Structural Fabrication and
Guidelines for Qualificationof Technicians - Fourth
Edition .
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APPENDIX A

Summary of Reported Results
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A1

Lab

Code

Flaw

No.

Length

(mm)Comments

1 23

2 30

3 32

1 30

2 31

1 16

2 31

3 29

1 25

2 30

3 30

1 22

2 30

3 30

1 22

2 31

3 35

1 20

2 30

3 32

1 222 28

1 28

2 29

1 21

2 34

3 29

1 29

2 35

1 31

2 30

1 29

2 26

3 29

1 25

2 30

3 31

4 31

1 29

2 31

3 32

Lack of Fusion 190 7-9

Lack of Fusion 190 7-9

27c

Inclusion 35 6

Toe Crack 121 8-12

Lack of Fusion 190 7-9

27b

Inclusion 37 6

Toe Crack 120 8-12

37 6

Toe Crack 122 8-12

Pass

LABORATORY RESULTS (TEST PIECE ID: PL11379-PLATE)

9

16Longitudinal 120 8-18

PassLack Side Wall Fusion 193 2-5

Lack of Side Wall Fusion 187 5

Porosity 33 5.5

Linear Inclusion

23

Inclusion 40 10

Lack of Root Fusion 120

28

Lack of Side Wall Fusion 195 4~5

10

27a

Inclusion

Toe Crack 115 8-12

TypeLocation along

the weld (mm)

Position within the

weld cross section

(mm)

Pass

190 4-7

17

38 3-5

Root Crack 122 9-12

Lack Side Wall Fusion

Pass

Pass

Pass

Pass

FailLack of Side Wall Fusion 120 9-12

Inclusion 38 6-8

29Inclusion & Gas Pores 36 5

FailRoot Crack 119 9-12

30

Inclusion 38 2

PassRoot Crack 119 7-12

Lack of Side Wall Fusion 190 5

31Longitudinal 113 10-12

PassLack Side Wall Fusion 177 2-3

35Root Crack 121 12

PassLack of Side Wall Fusion 193 5

36

Not Reported 30 10

PassNot Reported 123 9.5

Not Reported 198 7.5

37

Inclusion 37 4

11Fail

Lack of Fusion 120 5

Lack of Fusion 191 5

Root Crack 119

39

Porosity 36 4-6

Lack of Fusion 121 10-12 Pass

Lack of Fusion 191 8-10
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A2

Lab

Code

Flaw

No.

Length

(mm)Comments

1 31

2 27

1 25

2 30

3 23

1 30

2 13

1 30

2 301 25

2 12

3 12

4 30

5 18

1 25

2 26

3 25

1 23

2 27

3 5

1 29

2 30

3 23

1 30

2 30

3 32

1 30

2 30

3 17

1 30

2 25

3 5

1 30

2 251 35

2 25

1 28

2 22

1 31

2 30

3 19

1 33

2 25

PassLack of Fusion 164 8

Transverse Crack 275 17

34d

Lack of Inter Run Fusion 38 6

Lack of Side Wall Fusion 165 6-8

Lack of Side Wall Fusion 165 6-8

12a

Longitudinal Crack 43 2-4

Linear Inclusion 165 0-2

Inclusion 270 0-2

11

Transverse Crack 275 15

Lack of Root Fusion 163 8

Longitudinal Crack 38 4

8

Linear Inclusion 40 2-4

Lack of Root Fusion 40 9-11

Transverse Crack 274 15-17

Fail

LABORATORY RESULTS (TEST PIECE ID: PL11380-PLATE)

1

3

Root Crack 40 10-12

PassSlag Inclusion 165 10-14

Crack 36 0-7

170

Transverse Crack 275 16-18

Crack

12b

Lack of Fusion 164 9-12.5

5

6Root Crack 40 6-13

Slag Inclusion

TypeLocation along

the weld (mm)

Position within the

weld cross section

(mm)

Fail37 0-6

Lack of Fussion 170 10

Fail8-11

Fail

Pass

Fail

PassLack of Fusion 161 8-12

Transverse Crack 275 15-18

Longitudinal Crack 37 3-5

14

Longitudinal Crack 40 Not Reported

PassLack Penetration 165 Not Reported

Transverse Crack 270 Not Reported

18

Longitudinal Crack 37 7

PassLack of Fussion/Linear Inclusion 163 8

Transverse Crack 260 17

24

Lack of inter run side wall fusion 25 5-8

FailLack of root penetration fusion 150 9-11

Lack of inter run side wall fusion 165 3-5

34aSlag Inclusion 40 5-12

Fail

Incomplete Penetration 160 8-1334b

Slag Inclusion 35 8Fail

Incomplete Penetration 165 12

34cLangitudinal Crack 39 6

FailLack of Penetration 163 9

Fail34eLack of Fusion 34 8

Lack of Fusion/Inclusion 167 11
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A3

Lab

Code

Flaw

No.

Length

(mm)Comments

1 27

2 28

1 25

2 203 20

1 30

2 25

1 26

2 33

3 30

1 30

2 25

3 20

1 35

2 35

3 30

1 222 30

1 25

2 30

3 15

1 23

2 29

3 20

1 32

2 28

3 10

1 30

2 35

3 12

1 30

2 26Pass

Lack of Fusion 217 533

Root Crack 78 10-12

PassLack of Sidewall Fusion 215 7-8

Porosity 363 8-10

25c

Root Crack 75 10

PassRoot Crack 78 9-12

Gas Pores 372 8

25b

Lack of Sidewall Fusion 210 6

PassLack Sidewall Fusion 215 7

Porosity 363 8

25a

Root Crack 77 8-12

PassLack of Sidewall Fusion 210 6-7

Root Crack 265 9-11

Lack of Root Fusion 75 10-12

Pass6

Pass

Fail

Pass

880 10-12

Lack of Inter-run Fusion 215 6

TypeLocation along

the weld (mm)

Position within the

weld cross section

(mm)

Pass

13

Lack of Root Fusion 77 9-12

Lack of Sidewall Fusion 210

Porosity 370 8-10

24

Porosity 370 9-11

Lack of Root Fusion

19

Root Crack 75 9-12

22

Linear 210 5-7

Root Crack 75 8-12

Lack of Sidewall Fusion 215 5-8Pass

LABORATORY RESULTS (TEST PIECE ID: PL11381-PIPE)

5

6

Crack 75 9-12

Pass

Root Crack 75 5-12

Lack of Fusion 212 2-8

Lack of Root Fusion 219 8-10

23 Longitudinal Crack 80 10Lack of Root Fusion 216 4

Lack of Fusion 210 8

Slag 365 7.5
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A4

Lab

Code

Flaw

No.

Length

(mm)Comments

1 25

2 251 27

2 25

3 10

1 35

2 24

3 11

4 28

1 25

2 8

3 16

4 13

1 19

2 27

3 11

4 14

1 30

2 20

1 27

2 25

3 10

1 27

2 28

3 21

1 30

2 253 20

Lack of Inter Run Fusion 263 12

23

Longitudinal Crack 43 0-7

Inclusion 115 13

Lack of Side Fusion 238 16-17

22Crack 40 0-9

Lack Sidewall Fusion SLAG 257 11-14

21

Lamination 118 13

Toe Crack 43 0-4

Lack of Fusion 51 11

Pass

LABORATORY RESULTS (TEST PIECE ID: T11382-TEE)

6

7

Crack 43 0-7

PassLamination 115 13

Crack 42 Top Toe of Weld

Lack of Fusion 238 16-17

HAZ Crack

9

Lamination 115 13

Longitudinal Crack Not Reported

Lack of Fusion Not Reported 12

26

Lamination 110 13

85

Lamination

Lack of Side Fusion Not Reported 5

TypeLocation along

the weld (mm)

Position within the

weld cross section

(mm)

Fail

13 15

39 0-4

Inclusion 210

Lack of Fusion 258 13-15

Fail0

Fail

Fail

Pass

PassLamination 116 13.5

Inclusion 261 13

Toe Crack 42 0-4

32

Lamination 115 13

PassCrack 44 0-6Inclusion 260 13
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A5

Lab

Code

Flaw

No.

Length

(mm)Comments

1 30

2 20

3 251 34

2 36

3 30

1 35

2 30

3 25

1 27

2 13

3 23

1 32

2 32

3 36

1 252 30

3 35

Pass

Pass

Fail

10

35 0-5

Lack of Root Fusion 230 21-25

Lack of Side Fusion 150 13-15

TypeLocation along

the weld (mm)

Position within the

weld cross section

(mm)

Pass

Crack

Longitudinal 32 0-3

Root Crack 220

15

Lack of Fusion 35 6

SLAG 227

Lack of Fusion 150 11

21

0-7

Lack of Fusion 150 14

LABORATORY RESULTS (TEST PIECE ID: T11383-TEE)

2

4

Crack 30 0-10

Pass

Pass

Lack Side Wall Fusion 144 11-13

Toe Crack 225 23-25

20

Toe Crack 28 0-10

Lack Side Wall Fusion 147 10-11

Lack of Root Fusion 220 23-24

24

Toe Crack 25 0-3Lack of Side Wall Fusion 140 12-15

Lack of Root Fusion 210 22-25
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APPENDIX B

Conformance Certificate

and Inspection Reports
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B1
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B3
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B4
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B5
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B6
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B7
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APPENDIX C

Instructions to Participants
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C1

PROFICIENCY TESTING AUSTRALIA

ULTRASONIC PROFICIENCY TESTING PROGRAM

INSTRUCTIONS TO PARTICIPANTS

Participants are requested to carefully note the following
BEFORE commencing theirtesting.

1. General 

(i) The test specimen is not to be damaged or altered in any
way. The useof grinders, files, linishers or sharp objects of any
kind is prohibited.

(ii) The ultrasonic test should be considered as a routine
inspection and,

as such, all normal recording and reporting requirements shall
apply.

(iii) Relevant discontinuities only are to be recorded on an
appropriatedrawing, which is to be provided as part of the work
sheet.

2. Test Method

(i) The test specimen is to be tested using ultrasonic A scan
pulse echotechnique.

(ii) The couplant shall be non-corrosive

(iii) Inspection of the test specimen is to be conducted in
accordance withAS 2207 Level 2 2007.

3. Recording and Reporting

(i) On an appropriate drawing, record non-compliant
discontinuities, givingtheir type, length of defect, cross-section
location, and location from

datum point (disregard all discontinuities with a length of
≤ 5mm).

(ii) A test report and the laboratory work sheets shall be
submitted to

Proficiency Testing Australia (PTA).

Note:

PTA expects the work sheets and test report for this proficiency
test tomeet the same standard required of any other job, for which
yourlaboratory issues a test report. The majority of marks will be
awardedfor information provided in the work sheets.
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C2

4. Return of Test Specimen and Results

(i) The test specimen is to be thoroughly cleaned on completion
of test.

(ii) The test specimen, together with completed test report and
laboratory work

sheets are to be returned within a week after
receipt to:

Dr Michael Li

Proficiency Testing AustraliaPO Box 7507SILVERWATER NSW 2128

Phone: 61 2 9736 8397Fax: 61 2 9743 6664

Email: [email protected]
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APPENDIX D

Summary Report to Participants
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D1

LAB CODE:

LABORATORY :

ADDRESS :

TEST PIECE ID :

LABORATORY REPORT No. :

PART A DOCUMENTATION ASSESSMENT - Work Sheets REPORTED ()

(As per AS 2207 - 2007, Section 5) NOT REPORTED (X)

1. Name of laboratory or testing authority

2. Identification details of welds

3. The relevant product specification or application code

5. The method of establishing evaluation sensitivity

6. The area tested, and the sizing method used

8. Serial number or unique identification of equipment and all
accessories

9. Couplant used

10. Details of any repairs carried out

11. Details of re-tests

12. Any other information the purchaser requires for assessment
of test results

13. Date and place of test

14. Identification number of test

15. Identity and signature of test personnel

Note: page 1 of 3

PROFICIENCY TESTING AUSTRALIA

ULTRASONIC PROFICIENCY TESTING PROGRAM

SUMMARY REPORT - 2009

4. The reference to Australian Standard number, ie. AS 2207,
the

specific technique used, and any departures from the
requirements of

this Standard

. ur ace con on - nc u ng ype o prepara on an w e er esurface
condition complies with the Standard
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D2

LAB CODE:

LABORATORY :

ADDRESS :

TEST PIECE ID :

LABORATORY REPORT No. :

PART A DOCUMENTATION ASSESSMENT - Test Report REPORTED ()

(As per AS 2207 - 2007, Section 5) NOT REPORTED (X)

1. Name of laboratory or testing authority

2. Identification details of all welds tested

3. The relevant product specification or application code

5. The area tested, and the sizing method used

7. Details of any repairs carried out

8. Details of re-tests

9. Any other information the purchaser requires for assessment
of test results

10. Date and place of test

11. Report number and date of issue

12. Identification of officer carrying out the test

13.Identification of officer responsible for test report

Note: page 2 of 3

4. The reference to Australian Standard number, ie. AS 2207,
the

specific technique used, and any departures from the
requirements of

this Standard

6. Surface condition - including type of preparation and whether
the

surface condition complies with the Standard

PROFICIENCY TESTING AUSTRALIA

ULTRASONIC PROFICIENCY TESTING PROGRAM

SUMMARY REPORT - 2009
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D3

LAB CODE:

LABORATORY :

ADDRESS :

TEST PIECE ID :

LABORATORY REPORT No. :

PART B PRACTICAL ASSESSMENT(As per API Recommended Practice 2X,
Fourth Edn, May 2004)

Type Test Piece Examined:

ACTUAL

Flaw No. Length (mm)

1

2

3

LABORATORY RESULT

Flaw No. Length (mm)

1

2

3

Scoring of personnel performance:

Note:

Comments

page 3 of 3

The Summary Report should be read in conjunction with the Final
Report 629. The results from

one program may not represent the laboratory’s overall
performance

Percentage of actual reflectors correctly detected and
sized:

Type

Position within the

weld cross section

(mm)

SUMMARY REPORT - 2009

Position within the

weld cross section

(mm)

Location along

the weld (mm)

PROFICIENCY TESTING AUSTRALIA

ULTRASONIC PROFICIENCY TESTING PROGRAM

P=(Lc/La)x100, La=length of actual defect contained in the test
specimen, Lc=indicated

length of actual discontinuities that have been correctly sized
and located by participatinglaboratories. (Credit is given for the
lesser of the reported length or actual length of the

defect. 70 or above is required for min. performance.)

Type

Location along

the weld (mm)

 

End of Report

-----oooOooo-----
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