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Unsafe Aftermarket Steering Columns

Introduction:

A =rious sifety risk has been identified duringpril and May of 2013elating to poorly designed and
manufacturedaftermarket steering columnof the type typically used in the custom davodified classic

car/hot rod industry Traditionally, such aftermarket columns have been manufactured in the United States of
America, and have historically been of good quality. However, the industry has changed in recent years, and
LVVTA has estableththat there area number ofaftermarket steering columbrands thatare beingcheaply
manufactured imsian countriesin particular @ina- with seriows safety defects. Specifically, the issues are:

1. poor quality welding of steeringhaft sedbns; and

2. poorly-designed tilt mechanism&hich are not by design:
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3. poor quality materials used within the componerntside
the tilt mechanisms

welding bothhave the potential to fail, causing a complete lo ¥
of steering controbf vehicles to which such columns are fitted

The objective of thil VVTA Informtin Sheetis to explain what LVVTA has learnt on the subgud, provide
guidance for LVV Certifierwhen presented with a vehicle for LVV certification which incorporates an
aftermarket steering columrparticularly in relation to: recognisingorands,detailing inspection requirements
specifying &lear pasdail criteria, and appropriateechnicaladvice for customers when a column is failed

It should be noted that the information contained within this LVVTA Information Sheet is ®\0pliAons,
basedon evidence and data that has been presented and assemsddjiventhe urgency of the situatigrbest
efforts have been made to ensuitge accuacyof the informationwithin a compressed timérame.

Relevant technical requirements:

Firstly it is appropriate to set out the applicable technical requirements (which deterrtiaerequired
inspection process) for the correct LVV certification inspection of aftermarket steering columns.

Original version of NZ Hobby Car Technical Manual:

When the original version of the NZ Hobby Car Technical Manual (HCTM) was released itodgB&nagup
approach was taken toward welding of critical components or systems (a critical component being a component,
that upon its failure, could lead teither a total loss of braking control or directional control) within low volume
vehicles. Alanket ban was imposed within the original version of the HCTM on the subject of welding within
steering components. This was specified in Chapter 7, paragraph 7.41, which stated that:
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originally designed; or

b) where a steering component has been modified or cust@nufactured, due to no other practical option
being available, in which casé (various reqirements are net, includng obtainingwritten TACapprova).

In addition to this requirement, a sideargin note referringto 741 saidi b 2 S GKIF G ¢St RAy 3 A
permittedg A G KAY Fye WONARGAOIfQ aGSSNAy3a O2YLRySyiliao Ly
y2 20KSNJIJ 2 LI theytasd di stekridy edhhs| tiie SHafth are abte be made without welding.

1% Amendment of Hobby Car Techniddanual:

After the release of the HCTM in 2007, LVVTA became aware that some aftermarket steering column
manufacturers incorporated welding into the manufacturing processes of their columns. Although there were
no known safety issues associated with thesmufacturersat the timeg LVVTA wanted to clarify and emphasise

the basic principle at the heart of the matter (no welding of critical componentsjylen the HCTM was
updated Amendment 1), in addition to continuing with the existing requirement iri,7tde specific subject of
steering column welding was clarified in detail.

The additional relevant requirements were specified in Chapter 7, paragraph 7.82 of the HCTM, which say that
0A steering column fitted to a low volume vehicle must not have artygiher than an outer housing which is
not relied upon for the directional control of the vehicle, welded, unless the welded section is the vehicle
YI ydzFl OGdzZNBNR& dzy Y2RAFASR 2NAIAYIE SljdA LISyl oé

In addition to this requirement, a sideargin note refering to 7.82 saystt b 2 litidalSpéreof a steering
O2fdzvry Yle 0SS ¢St RSRXY dzyf Saa GKS 6StRSR aSOGA2y Aa

The intentionof this wording was to enable an@EMwelding within a GM tilt colummechanism to remain
when the GM mechanism was incorporated within an aftermarket colummasiseencommon practice

Current technical requirements:

A requirement has, therefore, been in place since 2007, disallowing welded steering columrisytizerd
reinforced in more clear terms since 2010

The requirements within ta HCTM have not specifically addressed the issues associategowitiguality
materials andlesign flaws within theltimechanisms, as these issumgy come to lightn early2013

Recent events:

Initial concerns & esponsafrom retailers:

In 2011 LVVTAeminded LVV Certifiers about threquirement for the disassembly of columrisr internal
inspectionwithin the December 20XMarch 2012 LVVTA Newslettekfter the release of that newsletter, LVV
Certifiers started to apply this requirement relatively uniformly, however, LVVTA started to receive some
communications fromaftermarket parts retailersvho felt that these requirements (stripping andspecting)

were inappropriate for the high quality aftermarket brands that they were importing and distributing.

In response to these concerns, LVVTA began the process of assessing whether or not the requirements for
stripping and inspecting were in fagtasonable, and whether the better known brands should be subject to the
same stripping and inspecting process as the ldgsawn brands.
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During thissame periogd LVVTA began to make some startling discoveries around the general subject of
aftermarket geering columns.LVV Certifiers were identifyingptential problemswithin the tilt mechanisms
during their inspection$or evidence of weldingand started to forward LVVTA information on what they were
seeing within some aftermarket komns, and in some cases shippitlge whole columns to LVVTA for
assessment.Some tilt mechanismthat were inspectecexhibited a significant amount of play, even with the
column in brand new unused condition, and the poor quality of the plastic parts usea tithimechanism
suggested that a complete failure of the mechangamd therefore the steering systegmay be possible.

This situation has been taken very seriously, for the obvious reason that a steering column is one of the most
safetycritical componaets in a vehicle, but also because, unlike all other compor{ertept fora steering rack

or box)the internal steering column shaiexternallyinvisible. This makes having knowledge and confidence in

an aftermarket steering column at LVV certifioattime extracritical.

With help froma number of LVV Certifiersp-operative parts retailersand the LVVTA Technical Advisory
Committee,[ * £ Cinve&tigation process durinlglarch and April 2013 has enabled the identificationaof
number of very poor ésigns used withisome aftermarket tilt mechanisms, and poor quality buteld joins
used to connect various internal shaft sections. By April 2013, LVVTA had come to realisridusthe
situation actually is in regard to the sskandard and unsafdesigns and manufacturing processes involved in
many aftermarket steering columns.

Failure of Helix brand column:

The situation became even more urgemhen, on Monday 29 of April, Ehe poorlydesigned and made tilt
YSOKIFYAAY Ay | anikel steeryicSeslumi ingdlé by En@Hoffnieuti Group collapseding
the driver of the vehicle completely without steeridgringan initial ¥ I NRhadzg R 2te3fidive.

Figurel shows the failed tilt mechanism
which relied entirely on a poody
moulded plastic bush, and two stee
connectionpins of inadequate length.

Aside from using
poor-quality plastidn
the bushc which is
what failed in this
caseg the basic
RSaA3dy -Aa
4 I Fa%i@ complete
loss of steering
control ispossible.

FigurelY WI St AEQ oNI}yR O2fdzYys sAGK O2ffl L
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carried out by LVVTA during late April and May. The fiadifighis research, together withpocess for LVV

Certifiers to apply when presented with an aftermarket steering columag,been collated and presented within

this LVVTA Information Sheet, in ordeminimise as much as possible the risk of any mosafe aftermarket

steering columns being fitted to low volume vehicles.

Recognised steering column manufacturers:

Recognition process

Therearesomelor§a G 6f AAKSR F FOSNXYIFNY SO adSSNAy3a O2fdzvy Yl
concern athis time. Thedcus is on unbranded columns, adéntifiablecolumns made by manufacturers who

either have no track record, enanufacturersvho have a reputatiofior manufacturing or distributing unsafe

products

The key points of difference betweeaputable manufacturers of steering columns and those not so, appear to

be two-fold; - one, that the reputablecompanieshave been heavily and directly immersed in the specialist
automotive industry for decades, ardive a good understanding of sound autdive engineering principles

and two, thatproblems occumhere the product manufacturing processes are outside of the control of the
manufadurer/distributor. The brands that have been found throufjh+ + ¢ | Q & to N&répGabldaiDHave

in common tha their mlumns are manufacturedhy the manufacturerswithin their own facilities. These

O2YLI yASa | LIISH NI (R2 dgd S 30 A KINRRFAKY etiskirS hah§osHdtgiand ¢ ¢ K
repeatable manufacturing processes are applied and aathter.

Four aftermarket steering column manufacturéts @S LINE @A RS R (i 2letdjletl fdrraticih ond | { A & -
their product designs, component sources, material types, manufacturing processes, and quality control
systems. As a result of the prowisiof this information, LVVTA has confidence that these manufactcaerbe

relied upon toproduce good quality producisn a repeatable basis. On that basis, these four manufacturers

OF NNE F WNBO23ayAaSR YI ydzZF I Olpedd i vaué for L \avzcartifidatigrifoy + O O 2
an LVV Certifieprovided only that the LVV Certifier can confidently determine the brand of column.

List of recognised steering column manufacturers:

The fourecognisedftermarket steering column manufactusare:

7 WiditQ

1 Wlaming Riveéd

1 Billet Specialtie@

T Wimework€)Note thatWimeworksnnly produce fixed (nofilt) columng

At the present time, LVVTA is not aware of any historical safatedsassociated witllimeworks YiditQ
Plaming Riv&por Billet Specialitie@and so, in order to limit the focus of the assessment process to where the

greatest risk lies, for now, LVVTA is allowing columns manufactured fouttisted companies to be accepted
at facevalue.

LVV Certifiers are therafe not required to disassemble and inspect these four column brands, and although
three of the four brands incorporate welding within their columns, these three matwrtars are effectively
WS EO® dREIRY NBIljdzZA NBYSy da 71 ®nahnidalyWanuat whightdisaio® welditgs b . | 2

wSO23aAyAGA2Y Ad WLINRPDAAAZ2YIEQ 2yfe

It should be noted that this concession to théser manufacturers is provisioh@nly, and at the time of the
issue of this LVVTA Information Sheet, there may be some further dotation required to be provideih
order to fully satisi. VVTA thaall critical processesarried outby each manufacturer aras welcontrolled as
can be reasonably expected



Further,the current position may be reviewed when the initial concernglation to unsafe steering columns
have been dealt with, and time allows closeralysisof what should be allowed into the future. There will be
further assessment in certain areas, in particular relating to welding, and tilt mechanism designs.

Uponfailure of any of thdour manufacturergo provideanyfurther informationthat may be required by LVVTA
in a timely manner, or the information providesinot found to besatisfactory, thisecognitionwill no longer
apply to that companyand LVV Ceridrs will be advised accordingly.

All nonrecognised aftermarkesteeringcolumns to berejected orassessed:

As of the date of the introduction of this LVVTA Information Sheey aftermarket steemg column
manufactured by any manufacturether than ttose four(provisionally¥ecognisecbrandslisted abovemust

be either rejected entirely, odisassembled andssessedor compliance with the requirements of this LVVTA
Information Sheetby an authorised LV1D Certifier before the vehicle to which theiroal is fitted can be
approved for LVV certification

As this is a critical safety item, thisquirement for rejection, odisassembly and assessmempplies to any
vehicle presented for LVV certification, regardlesmoflification,vehicle typeor congdruction date.

Specifidechnical issues

There arahree specific problems thagxist with aftermarket steering column3he first relates tahe design of
the tilt mechanism the second relates to weldingnd the third relates to the materials usediie construction
of the components used within the column

Tilt mechanismswithin aftermarket steering columns

Most reputable aftermarket steering column manufacturers use a proper connection system which looks like a
miniature constant velocitlike jant that replicates the O# system used by General Motois their tilt
columns. Other tilt mechanisnma concernthat have been seemvithin some columnsproduced inAsian
countriesusedesigns that look like GM tilt mechanisms but which incorporate kaslaplastic components,

and variousdifferent (nonOEM style) designs that incorpordtev-grade gastic bush and pin systems. These
latter systemsare of poor design, and incorporate very pgpade plastic bushes that wear prematurely. In
some caseshese bushes cag and haveg fallen apart during operation, leaving no connection whatsoever
between the steering wheel and the steering shaft.

Figure2 shows a connection system which looks likeiaiature constant velocitjoint that is, orreplicates the
OEM system used by General Motors in their tilt colunarigch cannot disconnect within the column housing
(the two sections have to be turned at 90 degrees to each otldord they can be disconnectediich
obviously cannot occur withité columrhousing). Thisystemisused bymostreputable brands

Figure2: W D-a (i &ilt rBeGhanismassembly, featuring upper and lower yoke shafts
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some reason falil, the two forks at each end of the shaft sections (in the case of the GM syifitstili)remadn

A 2 4 oA x
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Figure3: ¢ g2 W& 2| Sai 2fFS @ KBA tWDaYSOKI yAaY @A iTkS O dyd Ki dih

Welding within aftermarket steering columns:

Any welding upon which the directional control of the vehicle relies may not ¢cepsed for LVV certification,
with the exception ofhe three LVVTAecognised aftermarket steering column manufactunets incorporate
St RAYI GAGKAY GKSANI O2fdzyYya oWwW. AftftSG. {LISOAITfGASAQ

LVVTA haseviewed information relating to the welding processes employed by the three recognised
manufacturers who weltheir componentsand is satisfied that those three manufacturers operate properly and
professionally, and are credible companies. Therefore it wouldehsonable to expect that they follow
processes that ensure a high standard of welding on a repeatable basis.

Figure 4 shows two different types diypical welded sectionwithin aftermarketilt steering colums. Neither
SEFYLX S Aa TFTNEYAASRD FHRphRSE (RENGER DG 3héws a pooquality weld
connecting two sections together, and on other examples from the same brand thepgdrs to simply butt
weld the two sections togetherThe photo atight of Figurel shows anothetype of welded connection of two
sections within a lower steering shaft (below the tilt mechanism) commonly seen in poor quality columns.

Any such welds in any aftermarket steering column (other than within one of the three recognised
Y|y dzF | Odluoendinch Rclude welding within their manufacturing process) must never be accepted for
LVV certification.

Hgure4: NonOEM welds within tilt mechanisms in aftermarket steering columns

{2YS FOGSNXYINYSG O2f dzvy YI5/QFil d2a SIANB dedi S Riza B2 NUKS 2 tafl YIS
collapsible systems also, atten 02 Yy SO0 G KS { ¢ 25 & Soei A@RS/TEAR A2yTa BV R 2¢dKOAf &S
for the manufacturers to fix the length of the particular column, which vary on the application of the column.

This welded connection method is shown in Figure
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This weldig can be accepted on any columib 3+ NRf Sad 2F O6N} yRX |
rely on the weld.

FgureSY 2 St RAy3 K2 t5R0 ya3$ Giionee yuaR 200203 501 K SN 6A G KA Y

Materials used for components within aftermarket steering columns:

The thirdissue relates to the materials thaome aftermarket stering columnmanufacturers usdor the
production ofthe various components that make up the tilt mechanisms within aftermarket steering calumns
In a short space of time, LVVTA has identified a number of different components maeechglaftermarket
steering column manufacturers which arearlysub-standardand unsafe

In some cases plastics are used where steel should be used, and some cases whgnadpqulastics are used
where highvolume vehicle manufacturers such as GM used very high giadécs. Inother situations,
FFGSNYIENY SG O2fdzyy YI ydzF |l Ol daNBMNEQ d&isSa iLE ¥ JdiMICAA yo KISK\S

In support of sound automotive engineering practise, mamgrnational automotive standards require steel
comporents in critical locations. For example, UN/ECE RegulatioraiZ@yraph 5.3.1.1 state$ X2 KSNB G K S
failure of any such (steering) part would be likely to result in loss of control of the vehicle, that part must be made

of metal or of a material with equilent characteristicé £ This also supports basic common sense.

Figure6 shows some examples of plastic componehtt have broken, or havieee-playwhenstill brand new.

N
Above: Plastic swiv@int bush
with excessive play forand

new column.

Above right: Failed plastic bust
& pin system in brand new
column.

Right: Poorlymade injection
moulded pastic bush in brand
new column.

Left: Lowgrade plastidilt ball
that fell apart during
disassembly of tilt mechanism ir
brandnew aftermarket GM

style column.

Fgure6: Various failed or excessively loose plastic bushes & balls within brand new aftermarket steering colu
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Identification, and process for aftermarket steering column brast

To follow is some specific information on each of thain aftermarket steering column manufacturers that
have been investigated. The information will assist LVV Certifiers identify the brand, provide details of what can
YR OF yQi 0 S LW ciRatiin®fa vehigle\d vihikhSuch a column is fitted, and detail what (if
any) repair processes may be carried out on the column in question.

WCEflFYAYyd wA@BSND o6N}YyRY

Identification:

WCtFYAYy3 wA@S
columns are all clearly brande
gAGK WYal RS Ay
wA @S NEtchetl loat® thi
exterior housing at the base c
the column, as shown in Figur
7. The Flaming river logo an
telephone number are also ol
the turn signal cancelling car
found inside the steering
column head.

Fgure7: LaseflS 1 OKSR 0 NI YRA$HEHD2 Y2 Wad
Technical information

WCtlYAy3a wAg@S
22Ay0Q GAfO Y
not a proper automotive Glike
22Ayild ol a dzas
W, AffSh { LISt |
less appears to be a robus
system, and LVVTA has ne\y
heard of any problems witthis
system. An important part o
this system is that it uses .
proper brass disshaped bush
as shown in Figure8, as
opposed to the inferior and
cheaper plastic bush used &
one of the cheap Asian copies. Figure8: WCt I YA§ 30 NJA @il diltaneddidhismassembly.

Brasstilt -disc

WCt I YA yicdrponatesaSwiliizd connection at the upper end of the lower steering shaft as shown in Figure
8 WCt I Nas goRfirmedAtiiats &5 only TI@elding,the welds have been tested by an external
accredited laboratory, and an agoing quality conbl system is in place to ensure consistency and repeatability.

LVV Certifier action required:

LVV Certifier magpprovel  WCTf I YA y 3 fom ¥V\2cBrifiEatiodr2tiie dmsig that it is one of the four
WNBO23ayAaSRQ I FiSNYI NiesS (iNo dishsSeénNip rggiredpotiddziiyat the lorsindzF | O
can be positively identified, and there is no reason to believe thatpastufacture modificationexist

Approved repair process:

None required.
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Identification:

WL RA R Adftedmar&eNdtegriRg columns are a
clearly branded with a foil label, and feature-diit
seriathumber as part of their branding system. TI
is the only aftermarket steering column LVVIEA
aware of that provides an individual serial numb
for each steering column.

The ididit serial number tag is a
foil tag consisting of a red ididit
logo and a mechanically stamped
6 digit number. The tag is visible
by looking down inside the top of
the steering column.

The branding is located on the inside of the steer
O2f dzvy WKSI ®and coaskts of & v
and silver foil tag, with the serial numbe
mechanically stamped ontbe foil label.

Note that the steering wheel and steering whe
adaptor must be removed in order to be able to s
GKS WLRARAGQ ON}YRAYy3Ad

Technical information:

WL RA R AWVFRIA fithdBufabturedGM-style tilt mechanism as shown in Figd@ WL RARAGQ KI @S C
that all of the critical components used in the manufacture of their mechanisms are made-byci@fited

facilities, and the capturedit ball within the joint is a higlquality acetal copolymer, a material designed for

highload applications.

WLRARAGQ Ay
O2yySOGAyYyIto:
the lower shaft(as seen in
Hgure10).

The welding process, whic
is carried out by an
independently  certified
specialist, uses an inerti
welding system  which
penetrates a controlled
amount of depth and uses
only the parent material. Figurel0Y WL RA R ictiired GNiBtyYeltily nde@hlanism &nertia-welded shaft

[£+x¢! KIra RSOFIAEtSR AYyF2NXNIGA2Y |yR (SadGAysing Ay¥2N
programme and quality control processes.

LVV Certifier action required:

++ [ SNIAFASNI YIF& [LIWINR2GS |y WLRARAGQ O2fdzvy F2NJ
WNBO2IYAASRO | FASNNENY SG &0 8'S N& rgqired@dvided yiat thiebyand® | O d
can be positively identified, and there is no reason to believe thatmpastufacture modifications exist.

Approved repair process:

None required.
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Identification:

W, Aff SO {hdSévelnd visuald@d idéhdication on thehereforethey will have to be verified by
@A adz £ NBO2 Ay A (sterrifigieolumts. ave idéntBiabley pdidG raskld: of higlikydliShad®061T6
billet aluminium @lmost allAsian import brads are chromed mild steglandan easy test is simply using a
magnet. Also, they arenot available with column shift, or with built in ignition switch if the vehicle being
inspected has either of thoskeatures, it is noa BillS G { LIS O A In.f The\base Qf th® 2oluminyhas a
tapered finish, not replicated by argther column manufacturers, andhé upper housing also has a unique
shape(use the photographs in Figuté for visualcomparison)

Fgurelly t K2 ({23 NJ LIKa 27

Technical information:

CNRY [ ++¢!{2a RIBEST ND.Kjas shdvin in{FigiedAid- tiie JoriyAagein@rket column
manufacturer who usgall remanufactured GM components internally and are assembled without any welding.

The internal tilt mechanism withmW¥. A f f S
{LSOAFEGASEQ 0N} YR Ad
manufactured GM til mechanism, usin@GM upper
and lower shafts, tilt & bearing assembly, and
nylontilt ball. No welding is involved.

Figurel2: GMstyle constanvelocity joint tilt mechanisth 8 8 SYo6f & GAGKAY W. Aff

LVV Certifier action required:

LVV Certifier may LILINE @S |+ W, At € SG {LISOAFTfGASAaQQ O2fdzvyy F2NJ
WNBEO2IAYAASRQ FFGOGSNXYIENYSG aGdSSNAy3a O2fdzyy Yl ydzFl Old
can be positively identified, and there is r@son to believe that poshanufacture modifications exist.

Approved repair process:

None required.
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Identification:

WIAYSE2NlaQ Oz2fdzyrya KI @S v Zithe khsiddar butthersfbre/tiey villhasg G A T A C
to be veified by documented evidercsuch as a credibleokingreceipt. If no crediblereceipt or other clear

andirrefutable evidence of origin is available, the column will have to be treated as unknown, and disassembled
and assessed in the same way as ahgiotnknown column.

Technical information:

Wimeworks§2lo not manufacture an aftermarket tilt steering column, so the only issue associated with this brand

is their welding at the top end of the columg. K S W[ AtMditional Nldl Fo@style columns kown as the

W, | @R MR (KS WC2NIlieQ adtetsS R2 y2i AYyO2NLRNIGS Fye
columns(as shown in Figurg3) for use withthree and fourspokesteering wheels are welded at tiseering
columnhead Wimeavork<bld -version®#ot Rodxstyle column is welded o the underside of the steering wheel

hub, and thenew-versionW| 2 {-stylezdRi@n is welded on the tegide of the steering wheel hub.

W[ AYSE2N)] 4aQ A-Basetispediafist fabficatiodhdp AafcRIINGglding is carried out by one of two
highly skilled weldersn-site. "he company has a lorgianding and good reputation for higjuality products.

Figurel3: W[ A W3 @200 YA 2 v -styé @limnatdeR, @nd ol S NE A 2 v -styé @limnatZighQ

LVV Certifier action required:

LVV Certifier must first establish whether clead &refutable evidence of origin exists to verify that the column
in question is in fact ®imeworkszolumn.

1 If evidence of origimxists

[ ++ / SNIAFASNI Y& FLIINRGS I W AYSE2Nl1aQ O2fdzyy ¥
WRBAYAAaSRQ FFAOSNXYIN] SO aiGSSNAy3a O2ftdzyy Yl ydzFIl Odd
brand can be positively identified, & there is no reason to believe thatrpasiufacture modifications exist.

1 If evidence of originloes not exist

Columnmust be disassemblednd assessed in the same way raquired for an unbrandedor non
recognisectolumn. Any welding within the column (other thereldingof the outer housingvhich is not
relied upon for directional control of the vehicleust be rejeatd.

Approved repair process:

Where no evidence of origin exisesther, the steering column must be discarded in its entirety, or the steering
column shaft and steering wheel hub must bemrade with a onepiece shaft and a method of attachment at
the steering wheel hub that avoids welding
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Y. 2NHS&a2yQ O0N}YyRY
Identification:

W, 2NHSa2yQ O2fdzyya KI@S y2 @raaddf oNIYyR ARSYUGATAO
be treated as unknown, and disassembled and assessed in the sameamgnyo#tser unknown column.

Technical information:

W, 2NHSa2yQ R2 y2i0 YIydZFlIOGd:2NE 'y FFGaGSNYFNYSG GAf G
is thewelding ofthe upper end of the steering column shaft to the machined tHrek stainkss steel steering
wheel hub.

The method of attachment of thehaft to thehub is both splinedfor rotationalengagemerjtand then welded
to prevent someone from pulling the hub off the steering shaft.

While LVVTA holdee Borgesorcompanyin high regard as a component manufacturer in general terms, LVVTA
has a concern with this particular connection systémthat the weldedsteering wheelhub assembly is
machinedsmooth (as shown in the photo to thieft of Figurel4) removing most of the weldand there isno
welding on the backside(as shown irthe photo to the right of Figuré4) as a safeguard against the potential
F2N) GKS ¢ S ROK R yHsREMd2aBadiing practice. The position of the top bearing will
prevent an uAmachired weld from being carried out on the batelce of the hub.

In such a system, it is good practice to use@ondary securement methawth the spline so that theon-going
rotationalforces that the connection will be subjected to @t reliant entirelyon a spline alone

Fgure14: Welded and machined steering wheel hub face on left; isd& of steering wheel hub on right

LVV Certifier action required:

Column must be disassembled and assessed in the same way as required for an unbrande®agmised
column. Any welding within the columatijer than an outer housing which is not religplon for the directional
control of the vehiclemust be rejected.

Approved repair process:

Either, the steering column must be discarded in its entirety, or the steedlugna shaft andsteering wheel
hub must be remade with a onepiece shaft and a metid of attachment at the steeringgheel hubthat avoids
welding
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Identification:

W/ ttQ o6/tFaaA0 t SNF2 Nt
steering columns are all clearly branded via a gc
coloured laseetching process on the exterior housing
thebase2 ¥ (G KS O2f dzvy o ¢ KS
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the manufacture date, as sha in Figurel5.

Technical information:
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column is based on the Gbtyle doubleyoke system (as
shown in Figurd6), however theorigin and quality of the
EPPmechanism is unknowrand therefore camot be
assured of being fit for use as a critifiaiction
component such as a steering column. LVVTA beli
GKFG W/ ttQ 6S3ry YlydzFl C
2012, and that the columns are manufactured in China. FgurelsY W/ tt Q 0 Naf foRshg .

The W/ tbrar@columnincorporatesa welded connectiomo join the lower yoke othe tilt mechanismto the
main steering column shaft. Figut& shows a typical welded section from@PR 6 NiflstgeRng column
with a poorquality weld. OnotheW/ t t Q O2f dzvyya GKFG [+x¢! KIF&a AyaLlSo
weld the two sectionsogether (without the plugnveld that appears to exist in the example shown in Figgje

Fgurel6Y W/ t t -gbkeRil2ndeohn&m Fgurel7Y 2 Sf R SR -tdishaft cofine@iénh !

An additional serious safet
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brand columns is that the tilt bal
used to connect the upper ant
lower shafts is made from a poc
quality plastic that is very weak.

The tilt ball shown in FigurEB with

the corner piece broken awa
(shown as a separate piece at tf
top of photograph) was fractured ir
brand new unused condition, an
fell apart during the disassembl
process. No force was used !
dismantle the mechaism. Fguremy Y t t I ad A O ocblintn asfolind dinyfingaiSaRseribl




