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The scope of this presentation

1. NZ welding industry —some facts
2. NZ welding standards

3. 1SO 3834

4. Steel Fabricator Certification (SFC)
5. The welding cost factor

6. Summary
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NZ Welding Industry — some facts

HERA Report R8-29: 2010 L4

The value added of joining technology
is estimated an average of NZS813

Characterisation of the
New Zealand Welding Industry

million in 2007

e Fabricated welded export products
have a share of NzZ$480 Million in
2000 and NZ$660 Million (2008)

e An estimate of 6500 people work as
fulltime and casual welders, and a
further 800 people as welding related
personnel
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AS/NZS Welding and related standards

e AS/NZS 1554 Welding of steel structures
— Part1: Welding of steel structures
— Part2: Stud welding (steel studs to steel)
— Part3: Welding of reinforcing steel
— Part4: Welding of high strength quenched and tempered steels
— Part5: Welding of steel structures subject to high levels of fatigue loading
— Parté: Welding stainless steels for structural purposes
— Part7 Welding of cold formed steel structures

AS/NZS 1665:2004 Welding of aluminum structures

AS/NZS 3992

AS/NZS 2980

AS/NZS 3834 Part 1to 5

NZS3404.1:1997:

NZS 3404.1:2009

AS/NZS 1200
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Pressure equipment—Welding and brazing qualification

Qualification of welders for fusion welding of steel

Quality requirements for fusion welding of metallic
materials

Steel Structures

Steel structures Standard — Part 1: Materials, fabrication,
and construction

Pressure Equipment
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The purpose of welding standard

Standards aim to produce welded steel structures
which are safe and reliable for the intended
application and are economical to fabricate.
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Basic Welding Requirements of AS/NZS 1554

A weld shall:

* Be deposited following qualified WPS

* Be deposited by qualified welder

* Be deposited under adequate supervision

.... and comply with all appropriate
requirements of the Standard
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Procedure Qualification Record (PQR)

Welding Procedure Specification (WPS)

PROCEDURE QUALIFICATION RECORD (PQR) WELDING PROCEDURE SPECIFICATION (WPS)
Wiaterial specigrade  ASINZS 3678 300 To  ASINZS 3678300 ASINZS 3678 HA300 To _ASINZS 3678 HA300
Fabricator Wizzard Fabrikashone Ltd. POR TE 506
Standard ASNZS 1554.1 2011 Date qualified  1/422012 Fabricator Wizzard Ltd. WPSNo. TES06
Process FCAW Gas shielded Welded by Wally Elder Standard ASINZS 15541 2011 Date. 1412012
Edge Preparation Bevel Page of 2
Weldabilty group o 2 R e Process FCAW Gas shielded PQRNo  TE506
Specimen thickness 12mm ‘Qualfied Postion _Flat 16 Edge preparation Bevel Page  1ofl
Provesttonperaius 18 P na Welding direction na Revson 0 Date
fer-run temperature max. na
nd chéek method _Digital Other Range qualfied Thickness range: 6 - 24mm Postions _Flat1G.
Joint defails Preheat temperature na na
Prequal. Joint No. B.C2d Method and checkmethod ___na Hold na
2 7 60" ;u '?b‘e 5‘ Inter-run temperature (max) _ na Other na
\'/ Rootgap H Joint sketch Run sequence Joint tolerance
£ 7 Included angle 60° Pre-qualified JointNo.  B-C 2d
Backing na To Table E1
T 60° 2/ Rootgap G mm na
Root face Fr mm na
WELDING CONSUMABLES In.angle 6 +10.-5
Speciication: ASINZS 150 176328 Flux \7 Bt d
T49 2T1-1 CA-UH10 na cking na
Shielding gas coz Flow rale 7 Umin T
Purge gas na Flow rate na
WELD RUN DETALLS WELDING PARAMETERS Beck e
s ‘ Positon ‘ omm | Traderame | Amperage ‘ Voriage | Gurent T Spesa ‘ T Welding
potarty amm —_—
12 1 | 16 | 12 | Verticore 282 | 31 | DCEP 320 | 16 & ASINZS 180 176328 F’L‘:
Backgouge to sound metal - T492T11C A-UH10
3 | 2 [ 16 [ 12 | Vericore | 275 | 31 | beer | 315 [ s Shielding gas co2 Flow rate 16-20 Uimin
1 i i i i i i i Purge ges wa Fowrsle  na
[ [ [ [ [ [ [ [ [ Weld run details Welding parameters
Technique T Sae | Posion | gmm | T Fmp T Voiage | Curent | Speed THeat
Inital dieani Electrical stickout m No. name Range | Range | And mmimin nput
nter-run cleanin Backgouge method: _Air carbon arc polay atmm
Nozzle size 20mm Backgouge check: isual
TestResults All 1,2 16 12 250-300 2931 DCEP 270-370 | 12-24
Test Visual Macro Tensile Bend | ChamyV | Hardness ‘ Other
Testby wrL WIL - - - - - Todhmique.
Report no XY234 - - - - ,
oo Complies  Compres - — T Single or mulfi run Multi__Electrical stickout 15-21mm
Notesrevisions Initial cleanir Grinding (if required)  Backgouge method Air carbon arc
Inter-run cleaning Chip, wire heck: Visual
Witnessed by Approved by Notes/rovisions:
D. Supaviza
Wizzard Fabrikashone Lid. Approved by:
11412012
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Weld metal properties — not all welding wires are
created equal!
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Some factors Influencing fitness-for-
service of welded joints

Decisions of design
engineer

. Welding inspection
I:_'te ﬂ and NDT
welding %ﬁ Q
Storage of
Idi
welene (=7 section design and

consumables

Welding ﬂ )
Supervision ﬁ %

Welding
procedures

welding position

Welder
Qualification
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Quality Management in Welding Fabrication -
Basics

Welding is a special process as quality of
welding cannot be fully verified by final
inspection.

The quality cannot be inspected into the
product it has to be built into it.

It requires Control over all relevant inputs
e.g. design, qualifications, welding
procedures as defined in AS/NZS I1SO 3834
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The “quality has to be built into the
product” philosophy

Originated within German standards in 1930s
that required fabricator to appoint a
competent welding engineer (Responsible
Welding Coordinator RWC in ISO 3834 )

RWC is the person who is competent to
control and supervise welding activities.

RWC shall technical knowledge and
experience appropriate for the range of
fabricated products.
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ISO 14731 Welding coordination — Tasks
and responsibilities (continues)

Welding coordinators shall demonstrate:

0 general technical knowledge;

0 specialized technical knowledge in welding and allied
processes relevant to the assigned tasks, which shall
be attained by a combination of theoretical knowledge,
training and/or experience.

The extent of required experience shall depend on the
assigned tasks and responsibilities.
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Example welding coordination team — tasks and
responsibilities Technical eview

Sub-contracting

Welding personnel

4
Responsible Welding Coordinator
AS 2214 qualification plus experience and
specific technical knowledge

Technical review |
/
Welding Engineer Design Engineer
(e.g. subcontracted) (e.g. subcontracted)

N
Site Welding Welding Supervisor In-house welding Third-party
Supervisor e gAS ;214 Fabricators Fabrication Inspector inspection /
e.g. AS 2214 & « )| eemwioras221a NDT

L h

[ N N

Review of requirements |

~
Welders Welders .
AS/NZS 2980 AS/NZS 2980 ] [ Ma'%ance ] Storemaﬂ/
A\
A \
\WPss Inspection and testing Inspection and testing after

PQRs before welding welding
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Full traceability requirements of SFC CC3

NDT reports BT
consumables

procedures
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Weld — Welder- WPS — Test report
traceability example
D‘;:! S SRS 15/06/2015
font | BEE ] o |
136 IBasePlaIIe 65 | 54 | JF W 1554.1 1 I c I 15-008395-05
A-121 [Beam to beam Flange welds 9 55 JH BW. 1554.1 1 I c I 15-008395-07
A-121 Base Plate and Cleat 65 | 56 | JH FW 1554.1 1 I I C I 15-008395-08
138 Base Plate 65 57 V23 FW. 1554.1 1 I c I 15-008395-05
138 |Splice Plates 65 58 U4 FwW 1554.1 1 I c I 15-008395-05
| 9 59 Jo BW. 1554.1 o c I 15-008395-07
65 60 MG FW. 1554.1 1 [} I 15-008395-05
s 9 61 JD BW 1554.1 1 c I 15-008395-07
e Eos el o2 [l 4D | EW! 1554.1 i c I 15-008395-05
5T L 8 2 e c | 1500839505
| Bw | [ i c | 15-008305.07
9 15-008395-05
rsoomonas
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QA Documentation
Steel Ltd
Quality Management System to AS/NZS
150 3834 Part 2
[ I
I I
QUALITY MANUAL
Quality plans,
Checklists,
QA Records,
Procedures PQRs, WPSs,
- Reports, =
- Certificates -
Steel Ltd Welding QA Rev. 0 \/‘ \/‘
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SFC

CERTIFIED
FABRICATOR
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SFC construction categories

Least risk and consequence

CC1 cC2

 Farm sheds * Low- to medium-rise

« Fences buildings (industrial

« Signs buildings, offices*,
residential apartments*
and retail*

* Seismic load-resisting
system will be CC3 if
subject to medium to
high inelastic demand

_l IHB M

cca

* Large structures
(e.g. high-rise buildings)

« Large stadia

* Post-disaster buildings
(e-g- hospitals)

« Buildings of national
interest (e.g. airports,
train stations)

* High seismic demand,
fatigue

Most risk and consequence

CC4

* Bridges with fracture-
critical elements
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SFC

Design
NZS 3404.1:2009
NZS 3404.1:1997

1SO 3834

Materials
AS/NZS 1163
AS/NZS 3679.1
AS/NZ 3679.2
AS/NZS3678

AS/NZS 1554
Standard series
NZS 3404.1:2009

Bolts
AS1252

Coatings

AS2312
HERA y FABRicATOR
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SFC Framework — conformity
asessment

T

* Quality System Manual
« Quality plans, procedures, checklists

* Specifications for ordering materials

* Procedure for acceptance of materials,

* Allocation of tasks and * Materials test certificates / Inspection
responsibilities document

its
* A document control procedure Welding AS/NZS 1SO 3834 © Material traceability full or partial
 Organisation chart * Marking

* A documentation to 1SO 3834

: of requirements Storage of parent material
* As built shop drawings Technical review Post-weld heat treatment

Sub-contracting ® Inspection and testing before,

Welders and welding operators during and after welding

Welding co-ordination personnel Non-conformance and

corrective actions Calibration

Production and testing or validation of measuring,

eq t inspection and testing

Equipment maintenance ment

Description of equipment . i i

Production planning . ity
s TR e ——

Qualification of the welding

procedures
* Cutting Batch testing of consumables * Qualified welder
* Holing Storage and handling of welding * Welding Engineer
* Straightening, curving and cambering consumables * Welding inspector

* Identification during process
* Welder traceability

* Weld procedure traceability
* Tolerances

* Dimensional reports

* Sub-contracting

* Fracture control plan

* NDT personnel
* Responsible welding co-ordinator
* Welding supervisor

* Fabrication supervisor

o
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Verification of compliance — Welding and
related activities

HERA ANBCC audit is to
the requirements of the
International Institute of
Welding Manufacturer
Certification Scheme to
ISO 3834 Part2 or 3

Y
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4
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How does the Scheme work?

* Project engineers specifies construction
categories (CC) for the steel structure.

 Certification to the specified CC or higher is
required for fabricators to perform the work.

* The Scheme has started as a voluntary one. It
will eventually becoming a part of regulatory
requirements.
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Certified Companies 2014

el M
Pedidustry @Yers || &
A8Wiaacr NS

HERA

Innovation in Metals

Certified Companies 2015

Sleel Fabricaiors Limited

HERA
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CULHAM

m P RIEoﬁleEsRl]JNSG I ENGINEERING
ENGINEERING LTD

CalderSStewart A PinnacleSteel
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MIG/MAG Typical Welding Costs for
Carbon Steel

-————Total cost permetre of weld —————————

20% 25% 5% 50%
Welding Wire, Equipment  Labour including preparation,
labour gas, slag removal, maintainence efc.
"arc on" power
time

Repair welding cost

Fitting and welding: 4 hoursx75$/h = $300 } $450 Production weld cost

NDT: $150

Handling/gouging: 3 hoursx75$/h = $225

Re-welding: 3 hoursx 75 $/h = $225 4975 Re-work cost

Loss of production: 5 hoursx 75 $/h = $375

NDT after repair: $150

Total: $1425
HERA 7/ FABRICATOR
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Some Findings of AWS Study at US shipyards

Possible annual savings of approximately $17,044 per welder:

$3,319 through the reduction of weld metal volume.
$4,281 through the reduction of arc time.

$3,244 through the reduction of rework, scrap and rejects.
$6,200 through the reduction of work effort, motion and
delay time.

The study concludes that the appropriately qualified welding
supervisor is the key to achieve these savings.
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Welding quality management tools

ewfn FEEt. Obersicht Stromauelle Nr, 53 /i / M8
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¥
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Summary

* Quality of welding cannot be fully verified by final inspection.
It requires special process control to ISO 3834.2.

e |SO 3834.2 is the key certification plank of the of the Steel
Fabricator Certification (SFC) scheme.

e The fabricator is required to employ qualified staff and to
implement procedures to ensure control over
welding/fabrication process.

* The correct implementation of the system leads to the
reduction in rework and productivity gains.
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For more information

W) 2 SRicaron
FABRICATOR | iGN GENeATS  eAMeWORK  SECOMCHTRED SRCHSRICHTRS  COMAT

Independent, expert certification of

steel fabricator capabi

¢ SFC Code of
Practice

¢ SFC website: e e
www.steelfab

cncon: @ @

ensures cenfied New Zealand fabricators manufacture structural

Become. Certified
Certified tabricators of 5FC
570 cartten mriays must Cartnag taricans W a3 THeSFC stneme s base o
aemansate 1 an mependen SEC U PN 50 procurERs a0 s v requramans, 3
St by Tt ey nave e Speciters cansaatny =Yy pasad . :
appropria quatly manageent comganies st mest Pe requred asszsemant and a0 independen
Sy m e 0 LoD D2 S7C stanaaros, CHEnerenr aEs ‘auEng ooy,
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