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Unsafe Aftermarket Steering Columns 
 
 

Introduction: 
 

A serious safety risk has been identified during April and May of 2013 relating to poorly designed and 
manufactured aftermarket steering columns, of the type typically used in the custom car/modified 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 established that there are a number of aftermarket steering column brands that are being cheaply 
manufactured in Asian countries - in particular China - with serious safety defects.  Specifically, the issues are:  

1. poor quality welding of steering shaft sections; and 

2. poorly-designed tilt mechanisms which are not by design 
ΨŦŀƛƭ-ǎŀŦŜΩΤ ŀƴŘ 

3. poor quality materials used within the components inside 
the tilt mechanisms. 

In some cases the poorly-designed tilt mechanisms are wearing 
prematurely (and in fact have unacceptable play even in brand 
new condition), and the tilt mechanisms and the sub-standard 
welding both have the potential to fail, causing a complete loss 
of steering control of vehicles to which such columns are fitted. 

The objective of this LVVTA Information Sheet is to explain what LVVTA has learnt on the subject, and provide 
guidance for LVV Certifiers when presented with a vehicle for LVV certification which incorporates an 
aftermarket steering column, particularly in relation to: - recognising brands, detailing inspection requirements, 
specifying a clear pass/fail criteria, and appropriate technical advice for customers when a column is failed. 

It should be noted that the information contained within this LVVTA Information Sheet is LVVTAΩs opinions, 
based on evidence and data that has been presented and assessed, and, given the urgency of the situation, best 
efforts have been made to ensure the accuracy of the information within a compressed time-frame. 

Relevant technical requirements: 

Firstly, it is appropriate to set out the applicable technical requirements (which determine the required 
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 in 2007, a toughening-up 
approach was taken toward welding of critical components or systems (a critical component being a component, 
that upon its failure, could lead to either a total loss of braking control or directional control) within low volume 
vehicles.   A blanket 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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ά! ŎƻƳǇƻƴŜƴǘ ǿƛǘƘƛƴ ŀ ǎǘŜŜǊƛƴƎ ǎȅǎǘŜƳ ƛƴ ŀ ƭƻǿ ǾƻƭǳƳŜ ǾŜƘƛŎƭŜ Ƴǳǎǘ ƴƻǘ be welded except: 

a) ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ǾŜƘƛŎƭŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƻǊƛƎƛƴŀƭ ŜǉǳƛǇƳŜƴǘ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ ǎŀƳŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ǿƘƛŎƘ ƛǘ ǿŀǎ 
originally designed; or 

b) where a steering component has been modified or custom-manufactured, due to no other practical option 
being available, in which caseΧέ  (various requirements are met, including obtaining written TAC approval). 

In addition to this requirement, a side-margin note referring to 7.41 said:  άbƻǘŜ ǘƘŀǘ ǿŜƭŘƛƴƎ ƛǎΣ ŀǎ ŀ ǊǳƭŜΣ ƴƻǘ 
permitted ǿƛǘƘƛƴ ŀƴȅ ΨŎǊƛǘƛŎŀƭΩ ǎǘŜŜǊƛƴƎ ŎƻƳǇƻƴŜƴǘǎΦ  !ƴȅ ǿŜƭŘƛƴƎ ǊŜŦŜǊǊŜŘ ǘƻ ƘŜǊŜ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ǎƛǘǳŀǘƛƻƴǎ ǿƘŜǊŜ 
ƴƻ ƻǘƘŜǊ ƻǇǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜΦέ  In the case of steering columns, the shafts are able to be made without welding. 

1st Amendment of Hobby Car Technical Manual: 

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 these manufacturers at the time, LVVTA wanted to clarify and emphasise 
the basic principle at the heart of the matter (no welding of critical components), so when the HCTM was 
updated (Amendment 1), in addition to continuing with the existing requirement in 7.41, the 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 
άA steering column fitted to a low volume vehicle must not have any part, other than an outer housing which is 
not relied upon for the directional control of the vehicle, welded, unless the welded section is the vehicle 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǳƴƳƻŘƛŦƛŜŘ ƻǊƛƎƛƴŀƭ ŜǉǳƛǇƳŜƴǘΦέ 

In addition to this requirement, a side-margin note referring to 7.82 says:  άbƻ ǎŀŦŜǘȅ-critical part of a steering 
ŎƻƭǳƳƴ Ƴŀȅ ōŜ ǿŜƭŘŜŘΣ ǳƴƭŜǎǎ ǘƘŜ ǿŜƭŘŜŘ ǎŜŎǘƛƻƴ ƛǎ ǘƘŜ ǾŜƘƛŎƭŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǳƴƳƻŘƛŦƛŜŘ ƻǊƛƎƛƴŀƭ ŜǉǳƛǇƳŜƴǘΦέ 

The intention of this wording was to enable any OEM welding within a GM tilt column mechanism to remain 
when the GM mechanism was incorporated within an aftermarket column, as has been common practice. 

Current technical requirements: 

A requirement has, therefore, been in place since 2007, disallowing welded steering columns, and further 
reinforced in more clear terms since 2010.   

The requirements within the HCTM have not specifically addressed the issues associated with poor quality 
materials and design flaws within the tilt mechanisms, as these issues only come to light in early 2013. 

Recent events:  

Initial concerns & responses from retailers: 

In 2011, LVVTA reminded LVV Certifiers about the requirement for the disassembly of columns for internal 
inspection within the December 2011-March 2012 LVVTA Newsletter.  After the release of that newsletter, LVV 
Certifiers started to apply this requirement relatively uniformly, however, LVVTA started to receive some 
communications from aftermarket parts retailers who felt that these requirements (stripping and inspecting) 
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 fact reasonable, and whether the better known brands should be subject to the 
same stripping and inspecting process as the lesser-known brands.   
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During this same period, LVVTA began to make some startling discoveries around the general subject of 
aftermarket steering columns.  LVV Certifiers were identifying potential problems within the tilt mechanisms 
during their inspections for evidence of welding, and started to forward LVVTA information on what they were 
seeing within some aftermarket columns, and in some cases shipping the whole columns to LVVTA for 
assessment.  Some tilt mechanisms that were inspected exhibited a significant amount of play, even with the 
column in brand new unused condition, and the poor quality of the plastic parts used within the mechanism 
suggested that a complete failure of the mechanism ς and therefore the steering system ς may be possible. 

This situation has been taken very seriously, for the obvious reason that a steering column is one of the most 
safety-critical components in a vehicle, but also because, unlike all other components (except for a steering rack 
or box) the internal steering column shaft is externally invisible.  This makes having knowledge and confidence in 
an aftermarket steering column at LVV certification time extra-critical. 

With help from a number of LVV Certifiers, co-operative parts retailers, and the LVVTA Technical Advisory 
Committee, [±±¢!Ωǎ investigation process during March and April 2013 has enabled the identification of a 
number of very poor designs used within some aftermarket  tilt mechanisms, and poor quality butt-weld joins 
used to connect various internal shaft sections.  By April 2013, LVVTA had come to realise how serious the 
situation actually is in regard to the sub-standard and unsafe designs and manufacturing processes involved in 
many aftermarket steering columns.   

Failure of Helix brand column: 

The situation became even more urgent when, on Monday 29th of April, the poorly-designed and made tilt 
ƳŜŎƘŀƴƛǎƳ ƛƴ ŀ ōǊŀƴŘ ƴŜǿ ΨIŜƭƛȄΩ ŀŦǘŜrmarket steering column made by the Hoffman Group collapsed, leaving 
the driver of the vehicle completely without steering during an initial ΨŀǊƻǳƴŘ-the-ōƭƻŎƪΩ test-drive. 

Figure 1 shows the failed tilt mechanism, 
which relied entirely on a poorly-
moulded plastic bush, and two steel 
connection pins of inadequate length. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1Υ ΨIŜƭƛȄΩ ōǊŀƴŘ ŎƻƭǳƳƴΣ ǿƛǘƘ ŎƻƭƭŀǇǎŜŘ ǇƭŀǎǘƛŎ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳ 

Aside from using 
poor-quality plastic in 
the bush ς which is 
what failed in this 
case ς the basic 
ŘŜǎƛƎƴ ƛǎ ƴƻǘ ΨŦŀƛƭ-
ǎŀŦŜΩ, and a complete 
loss of steering 
control is possible. 



LVVTA InfoSheet # 01-2013                                                                                                                                                 Page  4 of 25 

Aǎ ŀ ǊŜǎǳƭǘ ƻŦ ǿƘŀǘ Ƙŀǎ ōŜŜƴ ƭŜŀǊƴǘΣ ŀƴŘ ǘƘŜ ΨIŜƭƛȄΩ ōǊŀƴŘ ŦŀƛƭǳǊŜ ƻŦ !ǇǊƛƭ нфΣ more detailed research has been 
carried out by LVVTA during late April and May.  The findings of this research, together with a process for LVV 
Certifiers to apply when presented with an aftermarket steering column, has been collated and presented within 
this LVVTA Information Sheet, in order to minimise as much as possible the risk of any more unsafe aftermarket 
steering columns being fitted to low volume vehicles.   

Recognised steering column manufacturers: 

Recognition process: 

There are some long-ŜǎǘŀōƭƛǎƘŜŘ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƘƻ ŀǊŜ ƴƻǘ ǘƘŜ ǎǳōƧŜŎǘ ƻŦ [±±¢!Ωǎ 
concern at this time.  The focus is on unbranded columns, and identifiable columns made by manufacturers who 
either have no track record, or manufacturers who have a reputation for manufacturing or distributing unsafe 
products. 

The key points of difference between reputable manufacturers of steering columns and those not so, appear to 
be two-fold; - one, that the reputable companies have been heavily and directly immersed in the specialist 
automotive industry for decades, and have a good understanding of sound automotive engineering principles; 
and two, that problems occur where the product manufacturing processes are outside of the control of the 
manufacturer/distributor.  The brands that have been found through [±±¢!Ωǎ ǊŜǎŜŀǊŎƘ to be reputable all have 
in common that their columns are manufactured by the manufacturers within their own facilities.  These 
ŎƻƳǇŀƴƛŜǎ ŀǇǇŜŀǊ ǘƻ ƘŀǾŜΣ ǘƘǊƻǳƎƘ ǘƘŜƛǊ Ψƛƴ-ƘƻǳǎŜΩ ŎƻƴǘǊƻƭǎΣ ǘƘŜ ƳŜŀƴǎ ōȅ ǿƘƛŎƘ ǘƻ ensure that consistent and 
repeatable manufacturing processes are applied and adhered to. 

Four aftermarket steering column manufacturers ƘŀǾŜ ǇǊƻǾƛŘŜŘ ǘƻ [±±¢!Ωǎ ǎŀǘƛǎŦŀŎǘƛƻƴ, detailed information on 
their product designs, component sources, material types, manufacturing processes, and quality control 
systems.  As a result of the provision of this information, LVVTA has confidence that these manufacturers can be 
relied upon to produce good quality products on a repeatable basis.  On that basis, these four manufacturers 
ŎŀǊǊȅ ŀ ΨǊŜŎƻƎƴƛǎŜŘ ƳŀƴǳŦŀŎǘǳǊŜǊΩ ǎǘŀǘǳǎΣ ŀƴŘ ŀŎŎƻǊŘƛƴƎƭȅΣ Ŏŀƴ ōŜ ŀŎŎŜpted at face value for LVV certification by 
an LVV Certifier, provided only that the LVV Certifier can confidently determine the brand of column. 

List of recognised steering column manufacturers: 

The four recognised aftermarket steering column manufacturers are: 

¶ ΨIdiditΩ 

¶ ΨFlaming RiverΩ 

¶ ΨBillet SpecialtiesΩ 

¶ ΨLimeworksΩ  (Note that ΨLimeworksΩ only produce fixed (non-tilt ) columns) 

At the present time, LVVTA is not aware of any historical safety issues associated with ΨLimeworksΩ, ΨIdiditΩ, 
ΨFlaming RiverΩ, or ΨBillet SpecialitiesΩ, 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 by the four listed companies to be accepted 
at face-value.   

LVV Certifiers are therefore not required to disassemble and inspect these four column brands, and although 
three of the four brands incorporate welding within their columns, these three manufacturers are effectively 
ΨŜȄŎƭǳŘŜŘΩ ŦǊƻƳ ǊŜǉǳƛǊŜƳŜƴǘǎ тΦпм ŀƴŘ тΦун ƻŦ ǘƘŜ b½ Iƻōōȅ /ŀǊ ¢Ŝchnical Manual which disallow welding. 

wŜŎƻƎƴƛǘƛƻƴ ƛǎ ΨǇǊƻǾƛǎƛƻƴŀƭΩ ƻƴƭȅ: 

It should be noted that this concession to these four manufacturers is provisional only, and at the time of the 
issue of this LVVTA Information Sheet, there may be some further documentation required to be provided in 
order to fully satisfy LVVTA that all critical processes carried out by each manufacturer are as well-controlled as 
can be reasonably expected.   
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Further, the current position may be reviewed when the initial concerns in relation to unsafe steering columns 
have been dealt with, and time allows closer analysis of what should be allowed into the future.  There will be 
further assessment in certain areas, in particular relating to welding, and tilt mechanism designs.   

Upon failure of any of the four manufacturers to provide any further information that may be required by LVVTA 
in a timely manner, or the information provided is not found to be satisfactory, this recognition will no longer 
apply to that company, and LVV Certifiers will be advised accordingly. 

All non-recognised aftermarket steering columns to be rejected or assessed: 

As of the date of the introduction of this LVVTA Information Sheet, any aftermarket steering column 
manufactured by any manufacturer other than those four (provisionally) recognised brands listed above, must 
be either rejected entirely, or disassembled and assessed for compliance with the requirements of this LVVTA 
Information Sheet by an authorised LV1D Certifier before the vehicle to which the column is fitted can be 
approved for LVV certification. 

As this is a critical safety item, this requirement for rejection, or disassembly and assessment, applies to any 
vehicle presented for LVV certification, regardless of modification, vehicle type, or construction date. 

Specific technical issues: 

There are three specific problems that exist with aftermarket steering columns.  The first relates to the design of 
the tilt mechanism, the second relates to welding, and the third relates to the materials used in the construction 
of the components used within the column.   

Tilt mechanisms within aftermarket steering columns: 

Most reputable aftermarket steering column manufacturers use a proper connection system which looks like a 
miniature constant velocity-like joint that replicates the OEM system used by General Motors in their tilt 
columns.  Other tilt mechanisms of concern that have been seen within some columns produced in Asian 
countries use designs that look like GM tilt mechanisms but which incorporate low grade plastic components, 
and various different (non-OEM style) designs that incorporate low-grade plastic bush and pin systems.  These 
latter systems are of poor design, and incorporate very poor-grade plastic bushes that wear prematurely.  In 
some cases these bushes can ς and have ς fallen apart during operation, leaving no connection whatsoever 
between the steering wheel and the steering shaft.   

Figure 2 shows a connection system which looks like a miniature constant velocity joint that is, or replicates, the 
OEM system used by General Motors in their tilt columns, which cannot disconnect within the column housing 
(the two sections have to be turned at 90 degrees to each other before they can be disconnected, which 
obviously cannot occur within the column housing).  This system is used by most reputable brands.   

 

 

 

 

 

 

 

Figure 2: ΨDa-ǎǘȅƭŜΩ tilt mechanism assembly, featuring upper and lower yoke shafts 
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!ǎ ŀ ƎŜƴŜǊŀƭ ǎƻǳƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƛƴŎƛǇƭŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƛƭǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴǎΣ ŀƴȅ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳ ǎƘƻǳƭŘ ōŜ ΨŦŀƛƭ-
ǎŀŦŜΩΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ƛŦ ŀƴȅ ŎƻƳǇƻƴŜƴǘ ǿƛǘƘƛƴ ǘƘŜ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳ - such as the tilt ball, shaft, or pin ς should for 
some reason fail, the two forks at each end of the shaft sections (in the case of the GM system) will still remain 
ŎƻƴƴŜŎǘŜŘ ŀƴŘ ΨŘǊƛǾŜΩΦ  9ǾŜƴ ǿƛǘƘ ǘƘŜ ǇƭŀǎǘƛŎ ǘƛƭǘ-ball completely removed from the GM system, the two yokes 
will still remain engaged and drive, albeit with approximately 1/8th of a turn of free-play.  See Figure 3. 

 

 

 

 

 

 

 

Welding within aftermarket steering columns: 

Any welding upon which the directional control of the vehicle relies may not be accepted for LVV certification, 
with the exception of the three LVVTA-recognised aftermarket steering column manufacturers who incorporate 
ǿŜƭŘƛƴƎ ǿƛǘƘƛƴ ǘƘŜƛǊ ŎƻƭǳƳƴǎ όΨ.ƛƭƭŜǘ {ǇŜŎƛŀƭǘƛŜǎΩ Řƻ ƴƻǘ ƘŀǾŜ ŀƴȅ ǿŜƭŘƛƴƎ ǿƛǘƘƛƴ ǘƘŜƛǊ ŎƻƭǳƳƴǎύ.   

LVVTA has reviewed information relating to the welding processes employed by the three recognised 
manufacturers who weld their components and is satisfied that those three manufacturers operate properly and 
professionally, and are credible companies.  Therefore it would be reasonable to expect that they follow 
processes that ensure a high standard of welding on a repeatable basis. 

Figure 4 shows two different types of typical welded sections within aftermarket tilt steering columns.  Neither 
ŜȄŀƳǇƭŜ ƛǎ ŦǊƻƳ ƻƴŜ ƻŦ ǘƘŜ ΨǊŜŎƻƎƴƛǎŜŘΩ ōǊŀƴŘǎΦ  The photo at left of Figure 4 shows a poor-quality weld 
connecting two sections together, and on other examples from the same brand the weld appears to simply butt-
weld the two sections together.  The photo at right of Figure 4 shows another type 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 
ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ Ŏolumns which include welding within their manufacturing process) must never be accepted for 
LVV certification. 

 

 

 

 

 

{ƻƳŜ ŀŦǘŜǊƳŀǊƪŜǘ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǳǎŜ ǘƘŜ ǎŀƳŜ ΨŘƻǳōƭŜ-5Ω ǘǳōŜǎ ǳǎŜŘ ŦƻǊ ŎƻƭƭŀǇǎƛōƭŜ ǎȅǎǘŜƳǎ ŦƻǊ ƴƻƴ-
collapsible systems also, and then ŎƻƴƴŜŎǘ ǘƘŜ ǘǿƻ ǎŜŎǘƛƻƴǎ ƻŦ ΨŘƻǳōƭŜ-5Ω ōȅ ǿŜƭŘƛƴƎΦ  ¢Ƙƛǎ ƛǎ ŀ ŎƻƴǾŜƴƛŜƴǘ ǿŀȅ 
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 5.   

Figure 3: ¢ǿƻ ΨȅƻƪŜǎΩ ƻŦ ǘƘŜ ΨDa-ǎǘȅƭŜΩ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳ ǿƛǘƘ ōǳǎƘ ǊŜƳƻǾŜŘΣ ǎƘƻǿƛƴƎ ΨŦŀƛƭ-ǎŀŦŜΩ ƴŀǘǳǊŜ ƻŦ ǎȅǎǘŜƳ 

Figure 4: Non-OEM welds within tilt mechanisms in aftermarket steering columns 
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This welding can be accepted on any column ǊŜƎŀǊŘƭŜǎǎ ƻŦ ōǊŀƴŘΣ ŀǎ ǘƘŜ ǾŜƘƛŎƭŜǎΩ ŘƛǊŜŎǘƛƻƴŀƭ ŎƻƴǘǊƻƭ ŘƻŜǎ ƴƻǘ 
rely on the weld. 

 

 

 

 

 

 

Materials used for components within aftermarket steering columns: 

The third issue relates to the materials that some aftermarket steering column manufacturers use for the 
production of the various components that make up the tilt mechanisms within aftermarket steering columns.  
In a short space of time, LVVTA has identified a number of different components made by several aftermarket 
steering column manufacturers which are clearly sub-standard and unsafe.   

In some cases plastics are used where steel should be used, and some cases where poor-grade plastics are used 
where high-volume vehicle manufacturers such as GM used very high grade plastics.  In other situations, 
ŀŦǘŜǊƳŀǊƪŜǘ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǳǎŜ ǇƭŀǎǘƛŎǎ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ƴƻ ΨŦŀƛƭ-ǎŀŦŜΩ ǎȅǎǘŜƳ ǿƛǘƘƛƴ ǘƘŜ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳΦ 

In support of sound automotive engineering practise, many international automotive standards require steel 
components in critical locations.  For example, UN/ECE Regulation 79, paragraph 5.3.1.1 states άΧ²ƘŜǊŜ ǘƘŜ 
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 equivalent characteristicsΧέ  This also supports basic common sense. 

Figure 6 shows some examples of plastic components that have broken, or have free-play when still brand new. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5Υ ²ŜƭŘƛƴƎ ƘƻƭŘƛƴƎ ǘǿƻ ΨŘƻǳōƭŜ-5Ω ǎŜŎǘƛƻƴǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘƛƴ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ 

Figure 6: Various failed or excessively loose plastic bushes & balls within brand new aftermarket steering columns 

Above:  Plastic swivel-joint bush 
with excessive play in brand 
new column.  
Above right:  Failed plastic bush 
& pin system in brand new 
column. 
Right:  Poorly-made injection-
moulded plastic bush in brand 
new column. 
Left:  Low-grade plastic tilt ball 
that fell apart during 
disassembly of tilt mechanism in 
brand new aftermarket GM-
style column. 
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Identification, and process for aftermarket steering column brands: 

To follow is some specific information on each of the main aftermarket steering column manufacturers that 
have been investigated.  The information will assist LVV Certifiers identify the brand, provide details of what can 
ŀƴŘ ŎŀƴΩǘ ōŜ ŀŎŎŜǇǘŜŘ ŦƻǊ ǘƘŜ LVV certification of a vehicle to which such a column is fitted, and detail what (if 
any) repair processes may be carried out on the column in question. 

ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ōǊŀƴŘΥ  

Identification: 

 

 

 

 

 

 

 
Technical information: 

 

 

 

 

 

 

 

 

 
ΨCƭŀƳƛƴƎ wƛǾŜǊΩ incorporates a welded connection at the upper end of the lower steering shaft as shown in Figure 
8Φ  ΨCƭŀƳƛƴƎ wƛǾŜǊΩ has confirmed that it uses only TIG-welding, the welds have been tested by an external 
accredited laboratory, and an on-going quality control system is in place to ensure consistency and repeatability. 

LVV Certifier action required: 

LVV Certifier may approve ŀ ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ŎƻƭǳƳƴ for LVV certification on the basis that it is one of the four 
ΨǊŜŎƻƎƴƛǎŜŘΩ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎturers.  No disassembly is required, provided that the brand 
can be positively identified, and there is no reason to believe that post-manufacture modifications exist. 

Approved repair process: 

None required. 

Figure 7: Laser-ŜǘŎƘŜŘ ōǊŀƴŘƛƴƎ ƻƴ ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ŎƻƭǳƳƴ 

ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ōǊŀƴŘ ǎǘŜŜǊƛƴƎ 
columns are all clearly branded 
ǿƛǘƘ ΨaŀŘŜ ƛƴ ǘƘŜ ¦{! CƭŀƳƛƴƎ 
wƛǾŜǊΩ ƭŀǎŜǊ-etched onto the 
exterior housing at the base of 
the column, as shown in Figure 
7. The Flaming river logo and 
telephone number are also on 
the turn signal cancelling cam 
found inside the steering 
column head. 

ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ǳǎŜǎ ŀ ΨǎǿƛǾŜƭ-
ƧƻƛƴǘΩ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳΦ  !ƭǘƘƻǳƎƘ 
not a proper automotive CV-like 
Ƨƻƛƴǘ όŀǎ ǳǎŜŘ ōȅ ΨLŘƛŘƛǘΩ ŀƴŘ 
Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭǘƛŜǎΩύ ƛǘ ƴŜǾŜǊ-the-
less appears to be a robust 
system, and LVVTA has never 
heard of any problems with this 
system.  An important part of 
this system is that it uses a 
proper brass disc-shaped bush 
as shown in Figure 8, as 
opposed to the inferior and 
cheaper plastic bush used by 
one of the cheap Asian copies. 

 
   
 

Figure 8: ΨCƭŀƳƛƴƎ wƛǾŜǊΩ ōǊŀƴŘ ǎǿƛǾŜƭ-joint tilt mechanism assembly. 

Brass tilt -disc 
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ΨLŘƛŘƛǘΩ ōǊŀƴŘΥ 

Identification: 

 

 

 

 

 

 

 

Safety concerns: 

None. 

Technical information: 

ΨLŘƛŘƛǘΩ ǳǎŜ ŀ ΨŦŀƛƭ-ǎŀŦŜΩ remanufactured GM-style tilt mechanism as shown in Figure 10.  ΨLŘƛŘƛǘΩ ƘŀǾŜ ŎƻƴŦƛǊƳŜŘ 
that all of the critical components used in the manufacture of their mechanisms are made by ISO-accredited 
facilities, and the captured tilt ball within the joint is a high-quality acetal copolymer, a material designed for 
high-load applications. 

 

 

 

 

 

 

 

 

[±±¢! Ƙŀǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŦƛƭŜ ǊŜƭŀǘƛƴƎ ǘƻ ΨLŘƛŘƛǘΩǎΩ ŜǎǘŀōƭƛǎƘŜŘ ǘŜsting 
programme and quality control processes. 

LVV Certifier action required: 

[±± /ŜǊǘƛŦƛŜǊ Ƴŀȅ ŀǇǇǊƻǾŜ ŀƴ ΨLŘƛŘƛǘΩ ŎƻƭǳƳƴ ŦƻǊ [±± ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƘŀǘ ƛǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦƻǳǊ 
ΨǊŜŎƻƎƴƛǎŜŘΩ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ  bƻ ŘƛǎŀǎǎŜƳōƭȅ is required, provided that the brand 
can be positively identified, and there is no reason to believe that post-manufacture modifications exist. 

Approved repair process: 

None required. 

Figure 9Υ ΨLŘƛŘƛǘΩ ōǊŀƴŘƛƴƎ ϧ ǎŜǊƛŀƭ ƴǳƳōŜǊ 

ΨLŘƛŘƛǘΩ ōǊŀƴŘ aftermarket steering columns are all 
clearly branded with a foil label, and feature a 6-digit 
serial-number as part of their branding system.  This 
is the only aftermarket steering column LVVTA is 
aware of that provides an individual serial number 
for each steering column. 
 
The branding is located on the inside of the steering 
ŎƻƭǳƳƴ ΨƘŜŀŘΩ όǎŜŜ CƛƎǳǊŜ 9) and consists of a red 
and silver foil tag, with the serial number 
mechanically stamped onto the foil label.   
 
Note that the steering wheel and steering wheel 
adaptor must be removed in order to be able to see 
ǘƘŜ ΨLŘƛŘƛǘΩ ōǊŀƴŘƛƴƎΦ 

ΨLŘƛŘƛǘΩ ƛƴŎƻǊǇƻǊŀǘŜǎ ŀ ǿŜƭŘ 
ŎƻƴƴŜŎǘƛƴƎ ƻƴŜ ΨȅƻƪŜΩ to 
the lower shaft (as seen in 
Figure 10).   

The welding process, which 
is carried out by an 
independently certified 
specialist, uses an inertia 
welding system which 
penetrates a controlled 
amount of depth and uses 
only the parent material.   Figure 10Υ ΨLŘƛŘƛǘΩ ǊŜƳŀƴǳŦŀctured GM-style tilt mechanism & inertia-welded shaft 
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Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭƛǘƛŜǎΩ ōǊŀƴŘΥ 

Identification: 

Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭǘƛŜǎΩ Ŏƻƭumns have no visual brand identification on them, therefore they will have to be verified by 
Ǿƛǎǳŀƭ ǊŜŎƻƎƴƛǘƛƻƴΦ  Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭƛǘƛŜǎΩ steering columns are identifiable by being made of highly-polished 6061-T6 
billet aluminium (almost all Asian import brands are chromed mild steel) and an easy test is simply using a 
magnet.  Also, they are not available with column shift, or with a built in ignition switch - if the vehicle being 
inspected has either of those features, it is not a ΨBillŜǘ {ǇŜŎƛŀƭǘƛŜǎΩ ŎƻƭǳƳn.  The base of the column has a 
tapered finish, not replicated by any other column manufacturers, and the upper housing also has a unique 
shape (use the photographs in Figure 11 for visual comparison).  

 

 

 

 

 

 

Technical information: 

CǊƻƳ [±±¢!Ωǎ ǊŜǎŜŀǊŎƘ ǘƻ ŘŀǘŜΣ Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭƛǘƛŜǎΩ ς as shown in Figure 12 - is the only aftermarket column 
manufacturer who uses all remanufactured GM components internally and are assembled without any welding. 

 

 

 

 

 

 

 

 

 

 

LVV Certifier action required: 

LVV Certifier may ŀǇǇǊƻǾŜ ŀ Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭǘƛŜǎΩΩ ŎƻƭǳƳƴ ŦƻǊ [±± ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƘŀǘ ƛǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦƻǳǊ 
ΨǊŜŎƻƎƴƛǎŜŘΩ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ  bƻ ŘƛǎŀǎǎŜƳōƭȅ ƛǎ ǊŜǉǳƛǊŜŘΣ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ ōǊŀƴŘ 
can be positively identified, and there is no reason to believe that post-manufacture modifications exist. 

Approved repair process: 

None required. 

Figure 12: GM-style constant-velocity joint tilt mechanism ŀǎǎŜƳōƭȅ ǿƛǘƘƛƴ Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭƛǘƛŜǎΩ ŎƻƭǳƳƴ 

The internal tilt mechanism within a Ψ.ƛƭƭŜǘ 
{ǇŜŎƛŀƭǘƛŜǎΩ ōǊŀƴŘ  ƛǘŜƳΣ ǿƘƛŎƘ ƛǎ ŀ ǊŜ-
manufactured GM tilt mechanism, using GM upper 
and lower shafts, tilt & bearing assembly, and 
nylon tilt ball.  No welding is involved. 

Figure 11Υ tƘƻǘƻƎǊŀǇƘǎ ƻŦ ǘŀǇŜǊŜŘ ōŀǎŜ όŀǘ ƭŜŦǘύ ŀƴŘ ǎƘŀǇŜŘ ǳǇǇŜǊ ŜƴŘ όŀǘ ǊƛƎƘǘύ ƻŦ Ψ.ƛƭƭŜǘ {ǇŜŎƛŀƭƛǘƛŜǎΩ ŎƻƭǳƳƴ 
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Ψ[ƛƳŜǿƻǊƪǎΩ ōǊŀƴŘΥ 

Identification: 

Ψ[ƛƳŜǿƻǊƪǎΩ ŎƻƭǳƳƴǎ ƘŀǾŜ ƴƻ Ǿƛǎǳŀƭ ōǊŀƴŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜƳΣ either inside or out, therefore they will have 
to be verified by documented evidence such as a credible-looking receipt.  If no credible receipt or other clear 
and irrefutable evidence of origin is available, the column will have to be treated as unknown, and disassembled 
and assessed in the same way as any other unknown column. 

Technical information: 

ΨLimeworksΩ do not manufacture an aftermarket tilt steering column, so the only issue associated with this brand 
is their welding at the top end of the column.  ¢ƘŜ Ψ[ƛƳŜǿƻǊƪǎΩ traditional old Ford-style columns known as the 
Ψ.ŀƴƧƻΩ style ŀƴŘ ǘƘŜ ΨCƻǊǘȅΩ ǎǘȅƭŜ Řƻ ƴƻǘ ƛƴŎƻǊǇƻǊŀǘŜ ŀƴȅ ǿŜƭŘƛƴƎ ŀƴȅǿƘŜǊŜΣ ǿƘŜǊŜŀǎ ǘƘŜƛǊ ǎǘǊŀƛƎƘǘ ΨIƻǘ ǊƻŘΩ ǎǘȅƭŜ 
columns (as shown in Figure 13) for use with three and four-spoke steering wheels are welded at the steering 
column head.  ΨLimeworksΩ old -version ΨHot RodΩ-style column is welded on the underside of the steering wheel 
hub, and the new-version ΨIƻǘ wƻŘΩ-style column is welded on the top-side of the steering wheel hub. 

Ψ[ƛƳŜǿƻǊƪǎΩ ƛǎ ŀ ǎƳŀƭƭ /ŀƭƛŦƻǊƴƛŀ-based specialist fabrication shop, and all welding is carried out by one of two 
highly skilled welders on-site.  The company has a long-standing and good reputation for high-quality products.   

 

 

 

 

 

 

 

LVV Certifier action required: 

LVV Certifier must first establish whether clear and irrefutable evidence of origin exists to verify that the column 
in question is in fact a ΨLimeworksΩ column.  

¶ If evidence of origin exists:  

[±± /ŜǊǘƛŦƛŜǊ Ƴŀȅ ŀǇǇǊƻǾŜ ŀ Ψ[ƛƳŜǿƻǊƪǎΩ ŎƻƭǳƳƴ ŦƻǊ [±± ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƘŀǘ ƛǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦƻǳǊ 
ΨǊŜŎƻƎƴƛǎŜŘΩ ŀŦǘŜǊƳŀǊƪŜǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ  bƻ ŘƛǎŀǎǎŜƳōƭȅ ƛǎ ǊŜǉǳƛǊŜŘΣ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ 
brand can be positively identified, & there is no reason to believe that post-manufacture modifications exist. 

¶ If evidence of origin does not exist: 

Column must be disassembled and assessed in the same way as required for an unbranded or non-
recognised column.  Any welding within the column (other than welding of the outer housing which is not 
relied upon for directional control of the vehicle) must be rejected. 

Approved repair process: 

Where no evidence of origin exists, either, the steering column must be discarded in its entirety, or the steering 
column shaft and steering wheel hub must be re-made with a one-piece shaft and a method of attachment at 
the steering wheel hub that avoids welding. 

Figure 13: Ψ[ƛƳŜǿƻǊƪǎΩ ƴŜǿ-ǾŜǊǎƛƻƴ ΨIƻǘ wƻŘΩ-style column at left, and old-ǾŜǊǎƛƻƴ ΨIƻǘ wƻŘΩ-style column at right 
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Ψ.ƻǊƎŜǎƻƴΩ ōǊŀƴŘΥ 

Identification: 

Ψ.ƻǊƎŜǎƻƴΩ ŎƻƭǳƳƴǎ ƘŀǾŜ ƴƻ Ǿƛǎǳŀƭ ōǊŀƴŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻƴ ǘƘŜƳΣ ŜƛǘƘŜǊ ƛƴǎƛŘŜ ƻǊ ƻǳǘΣ ǘƘŜǊŜŦƻǊŜ ǘƘŜȅ ǿƛƭƭ ƘŀǾŜ ǘƻ 
be treated as unknown, and disassembled and assessed in the same way as any other unknown column. 

Technical information: 

Ψ.ƻǊƎŜǎƻƴΩ Řƻ ƴƻǘ ƳŀƴǳŦŀŎǘǳǊŜ ŀƴ ŀŦǘŜǊƳŀǊƪŜǘ ǘƛƭǘ ǎǘŜŜǊƛƴƎ ŎƻƭǳƳƴΣ ǎƻ ǘƘŜ ƻƴƭȅ ƛǎǎǳŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘƛǎ ōǊŀƴŘ 
is the welding of the upper end of the steering column shaft to the machined three-bolt stainless steel steering 
wheel hub.   

The method of attachment of the shaft to the hub is both splined (for rotational engagement) and then welded 
to prevent someone from pulling the hub off the steering shaft.   

While LVVTA holds the Borgeson company in high regard as a component manufacturer in general terms, LVVTA 
has a concern with this particular connection system, in that the welded steering wheel hub assembly is 
machined smooth (as shown in the photo to the left of Figure 14) removing most of the weld, and there is no 
welding on the back -side (as shown in the photo to the right of Figure 14) as a safeguard against the potential 
ŦƻǊ ǘƘŜ ǿŜƭŘ ǘƻ ōŜ ΨƻǾŜǊ-ƳŀŎƘƛƴŜŘΩΦ  This is poor engineering practice.  The position of the top bearing will 
prevent an un-machined weld from being carried out on the back-face of the hub. 

In such a system, it is good practice to use a secondary securement method with the spline, so that the on-going 
rotational forces that the connection will be subjected to are not reliant entirely on a spline alone. 

 

 

 

 

 

 

 

 

 

 

LVV Certifier action required: 

Column must be disassembled and assessed in the same way as required for an unbranded or non-recognised 
column.  Any welding within the column (other than an outer housing which is not relied upon for the directional 
control of the vehicle) must be rejected. 

Approved repair process: 

Either, the steering column must be discarded in its entirety, or the steering column shaft and steering wheel 
hub must be re-made with a one-piece shaft and a method of attachment at the steering wheel hub that avoids 
welding. 

Figure 14: Welded and machined steering wheel hub face on left; back-side of steering wheel hub on right 
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Ψ/tt ό/ƭŀǎǎƛŎ tŜǊŦƻǊƳŀƴŎŜ tǊƻŘǳŎǘǎύΩ ōǊŀƴŘΥ 

Identification: 

 

 

 

 

 

 

 

Technical information: 

 

 
The Ψ/ttΩ brand column incorporates a welded connection to join the lower yoke of the tilt mechanism to the 
main steering column shaft.  Figure 17 shows a typical welded section from a ΨCPPΩ ōǊŀƴŘ tilt steering column, 
with a poor-quality weld.  On other Ψ/ttΩ ŎƻƭǳƳƴǎ ǘƘŀǘ [±±¢! Ƙŀǎ ƛƴǎǇŜŎǘŜŘΣ ǘƘƛǎ ǿŜƭŘ ŀǇǇŜŀǊǎ ǘƻ ǎƛƳǇƭȅ ōǳǘǘ-
weld the two sections together (without the plug-weld that appears to exist in the example shown in Figure 16).   

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Ψ/ttΩ ό/ƭŀǎǎƛŎ tŜǊŦƻǊƳŀƴŎŜ tǊƻŘǳŎǘǎύ ōǊŀƴŘ ŀŦǘŜǊƳŀǊƪet 
steering columns are all clearly branded via a gold-
coloured laser-etching process on the exterior housing at 
the base ƻŦ ǘƘŜ ŎƻƭǳƳƴΦ  ¢ƘŜ ƭŜǘǘŜǊǎ Ψ/ttΩ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘ 
ƻƴ ŀ Ψ/ttΩ ōǊŀƴŘ ŎƻƭǳƳƴΣ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǇŀǊǘ ƴǳƳōŜǊΣ ŀƴŘ 
the manufacture date, as shown in Figure 15.  

Technical information: 

¢ƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ǘƛƭǘ ƳŜŎƘŀƴƛǎƳ ǿƛǘƘƛƴ ǘƘŜ Ψ/ttΩ ōǊŀƴŘ 
column is based on the GM-style double-yoke system (as 
shown in Figure 16), however the origin and quality of the 
ΨCPPΩ mechanism is unknown, and therefore cannot be 
assured of being fit for use as a critical-function 
component such as a steering column.  LVVTA believes 
ǘƘŀǘ Ψ/ttΩ ōŜƎŀƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƘŜƛǊ ƻǿƴ ŎƻƭǳƳƴǎ ŘǳǊƛƴƎ 
2012, and that the columns are manufactured in China. Figure 15Υ Ψ/ttΩ ōǊŀƴŘƛƴƎ ŀǘ ōŀǎŜ of housing 

Figure 16Υ Ψ/ttΩ ŘƻǳōƭŜ-yoke tilt mechanism Figure 17Υ ²ŜƭŘŜŘ Ψ/ttΩ ȅƻƪŜ-to-shaft connection 

An additional serious safety 
ǇǊƻōƭŜƳ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ Ψ/ttΩ 
brand columns is that the tilt ball 
used to connect the upper and 
lower shafts is made from a poor 
quality plastic that is very weak.   
 
The tilt ball shown in Figure 18 with 
the corner piece broken away 
(shown as a separate piece at the 
top of photograph) was fractured in 
brand new unused condition, and 
fell apart during the disassembly 
process.  No force was used to 
dismantle the mechanism. Figure муΥ tƭŀǎǘƛŎ ōŀƭƭ ƛƴ ǳƴǳǎŜŘ Ψ/ttΩ column as found during disassembly 


