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[ Welding Proces$or Cast or Forged Ste€lomponents ]

Introduction

This document provides a process for the
attachmentby weldingof both aftermarket
and OEMcomponentsmanufactured using

a steel casting or forging process amdhich
are specifically intended by th©EM or
known and reputable aftermarket
component manufacturer to be &iched by
welding. This process, beginning on p&ge
inthe easyto-follow flow-chart,will confirm
the materialcomposition(the stepwhich is
needed toenable a welding process to be
developed, it will verifythat the welder is
competent, andit will ensurethat the welding process is appropriat€he procesgan be used by any
competent welder, and uses industry bgsictice methods and processes.

Example of SECAL cast/forgedsteelbrackets welded to a differential

Background

LVVTA haalways taken a cautious approach wille welding of cast or forged coropents. t has beerwidely
acceptdthat the weldingof such componets requires more scrutinyand therefore cost, to develggnd verify

an appropriate welding process. This is based on the principle that before a welding process can be developed,
youmustf i r st know exactly what i toulhebbybdsedtenviyoomentrtres we |
addedburdenhas generally resulted in such welding being deemec:tuxtly. Over time however, thgrowth

in aftermarket componentsyhich aredesigned to be weldedeasier access tquality modern welding
equipment,andrelativeease with whichmetallurgistscan be accessdths meanthat undertaking this kind of
welding is moreachievableghan it has been in the past

Itemsthat are not covered by tlis document

It is important to recognise that not alomponentsare designed to be welded, and the design of the
componentand the intent of the modificatiomould first need to be assessed. The following examples@atre
covered within this document unless individual approval in writing has been granti Gyechnicaldvisory
Committee of the LVVTA:

1. Any OEM component that was not originally welded.

U Note:LiQa y20G G4KS AydSyidAazy 2F GKA&A R20dzyYSyid G2
originally designedor a different method of attachment

2. Any OEM component that was originally welded but that is being used in an application other than that for
which it was originally designed.

U Note:LiQa yz2i

(KS AyGSydGrzy 27 (GKAa R20dYSyd
6SNBY Qi RS&AIYSE

R T2NJ
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3. Arny aftermarket component that was not intended by its manufacturer to be welded.

U NoteeLGQa y2G GKS AyaSydadAazy 27T canpanant tRapvdsinéstgyfed G 2
to be bolted or clamped.

4. Any castiron component.

U Note:L G Qa y 2tidn ofitlisSlocamerit ® facilitate welding of cast iron (or derivatives thereof).
This is largelywk to theincreasedpotential for inconsistencjhroughthe casting process.

5. Any componenthat has already been welded

U Note: LG Q& y20G GKS AylaSyilAa2yexigif wdd&dnicastRoe OdpdsS v i
components Such weldsamot be approved retrospectively.

6. Driveshafts, where a drivehaft specialist is already required to undertake this work.
U Note:The LVVTENgine & Driwrain Standard containiull details
7. Any OEM weldn a cast or forged component.

0 Note: OEM welds are already able to be LVV Certifiidlence may be required to prove OEM
welds.

Assessment of the elsign of modificationgncorporating a cast or forged steel component

The design of a modification refers to how a particular modificatiorbleas carried out. For examplie a tube
axle(which is a typical hatod style front axle)to installthe forged end intathe tube, the tube would be angle

cut to maximise the avail abl e wdidimkideatreeubeto maximise f or ¢
strengthandallow for plugwelds,and would befully welded around the circumferencEach modification will

have its own spéfic designrequirements and various factors, such as maximum loads] failurepoints,
maximumweld area, and minimising loads on welds will all need tocheefullyconsidered.

Due to almost every madification being different, design aspectgarposelynot covered in this document.
In everyinstance the design must be assessed amteptedas being suitable on a cabg-case basis bg 1D-
category LVV Certifier, or where necessatyy the LVVTA Technical Advisory Commijtteefore the
modificationhas taken place.

LVVTA expects that the design of all nficetions will follow generallaccepted timep r o v e mp r‘albce sitc e
engineering methodsandwhere applicableshould considethema nuf act ur er heveryicasgdll r u c t
applicable LVV requirementaust be met If any doubts exist as to the suitability of the design or of the
modification itself, advice should be sought from LVVTA prior to commencing any modification.

Finally

It is recommended thagou make contact withrmLVVTA technicatdm memberusing the contact details on
the bottom of this pagepeforeyou begin to discuss your specific details, and so that you receive the best
possible advice and guidance.

The remaning pagesontainthe flow-chart,and the PQR (Process Qualification Record) sheet, both of which
will be required to complete the process. Once finalised, copies of all of the inforngsaitered duringhis
process must berovidedto your LVV Certifier for verificaih purposes. Your LVV Certifier is then required to
forward these on to LVVTA who will retaiopies on file.
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How chart¢ MODIFIEREBECTION

0 V Use chectboxes

7

e

O
0
O

Components are from a known manufacturer

Proof of purchase is provided

Manufacturer's material specifications OR
Metallurgist’s chemical analysis and hardness
test, with photograph/s of tested component/s on

report is provided
o
+ Yes

Manufacturer's welding procedure

No

Manufacturer's welding procedure is supplied

+ Yes

Welder qualification

Welder holds appropriate certification required for
the specific components being welded, and this is
verified in writing by IANZ accredited weld
examination company (e.g. X-Ray Laboratories)

Yes

No

Components are from an unknown manufacturer

() Metallurgists chemical analysis and hardness test
with clear photograph/s of tested components on

2 J

report is provided
+ Yes

Develop appropriate welding procedure

Welding procedure developed based on material
properties, size, hardness, pre and post heat

—

treatment etc.
+ Yes

Survey of weld procedure

All preparation and weld procedures on 'test
coupon' (an identical sacrificial component) have
been witnessed and recorded on the attached
PQR by an appropriately qualified surveyor -
usually a welding instructor/inspector

* Yes

| L

-

K and component

Verification of welding procedure - destructive testing

[ Weld survey sheet is supplied along with test coupon for testing to IANZ accredited weld
examination company - www.ianz.govt.nz

() Weld examination company has verified welding process and welder competence is to the required
standard (as a minimum, Table 6.2.2 of the current version of AS/NZS 1554.1 Standard, SP
category, or an equivalent standard, or as applicable to the method of weld examination undertaken)

() Weld examination company has issued welding certification to the welder for that specific weld type

A

.

v + Yes

Components can now be welded

[J Welded to approved welding procedure
[0 Welded by the certified welder

CheckKlist ¢ LVV CERTIFIEB&CTION

(J V Use checlboxes

/

Critical function welds

\

Identity of components and documentation as per top flow-
chart box confirmed and copies supplied

Confirmation provided by way of written statement and
invoice (if applicable) confirming component/s welded by
approved person, to the approved procedure

All parts of section 18.9; Critical Function Welding
Requirements in Chapter 18 of the NZ Car Construction
Manual, including the requirement for non-destructive testing
have been met

Confirmed that welds are acceptable by visual inspection

/
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Non-critical function welds \
Identity of components and documentation as per top flow-
chart box confirmed and copies supplied

Confirmation provided by way of written statement and
invoice (if applicable) confirming component/s welded by
approved person, to the approved procedure

All parts of section 18.7; General Welding Requirements in
Chapter 18 of the NZ Car Construction Manual, including the
requirement for no grinding of welds have been met
Confirmed that welds are acceptable by visual inspection.
Where agreement can't be reached, the pass criteria will
become the non-destructive testing requirements provided in
section 18.9; Critical Function Welding Requirements in
Chapter 18 of the NZ Car Construction Manual
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WELD PROCEDURE QUALIFICATION RECORD (PQR)
Record of Actual Variables Used to Weld Test Coupon

Location and Date

Company

PQR ID

Test Withess

Weld Process

Welder's Name

Base Metal Specs

Thicknesses

Joint Type Prep Angle
Root Gap Root Face
Weld Position Other

Filler Metal 1 Spec

Filler Metal 2 Spec

Filler 1 size

Filler 2 size

Shielding Gas & composition

Shielding Gas 2/ backing

Preheat

|Post weld heat treatment (attach details)

Other Details: (Tungsten Electrode Size, Nozzle size, Gas Cup Size, Stick-out, cooling rate etc)

Root Pass
Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed

String/weave

Progression (up/down/NA)

Deposit Thickness:

Pass 2

Interpass Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed
String/weave Progression Deposit Thickness:

Pass

Interpass Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed
String/weave Progression Deposit Thickness:

Pass

Interpass Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed

String/weave

Progression

Deposit Thickness:

Pass
Interpass Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed

String/weave

Progression

Deposit Thickness:

Pass

Interpass Temp Filler Current/Polarity Gas & Flow
Amps Volts Wire Feed Travel Speed
String/weave Progression Deposit Thickness:

Notes

The abovdorm was suptied by XRay Laboratories (Aucklandipweverotherrecognised Weld Qualification Record
(WQR)Yocumentshould also bacceptable Check with your weld surveyor and/or your IANZ accredited weld
examination companfirst.
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