


DRAWBAR COUPLINGS
DESIGN AND MAINTENANCE

• Adam Taylor – towing eyes and pintle hooks

• Ian Thompson – automatic pin-type couplings

• Kel Baxter – the operator’s view

• Bob Woodward – the operator’s view

• Panel discussion – Q&A



Adam Taylor

Technical Services Officer

SAF-HOLLAND



Drawbars and towing eyes



Weld-on and swivel drawbar

• D-Value: 150 kN

• Rigid drawbar trailer:

– Max vertical load: 4,086 kg

– Max GTW: 20,412 kg

• Hinged drawbar trailer:

• Max vertical load: 227 kg

• Max GTW: 38,500 kg



D-values and CRN numbers

• The various ratings that apply to a 
drawbar all come from ADR 62/02

• The manufacturer is required to 
obtain a specific approval for tow couplings, which is 
called a Component Registration Number (CRN). 

• If the supplier cannot quote a coupling CRN, avoid it!



Rating of couplings under ADR 62

• D-value is simply a value that 
denotes dynamic capacity

• It does not refer to the weight that 
a piece of equipment can withstand

• Australian Standard AS4968.1-2003 outlines the 
process for calculating the minimum D-value



Rating of couplings under ADR 62

• ADR 62/02 also defines ‘S-value’ 
and ‘V-value’

• Confusingly, these do refer to the 
actual physical capacity of a coupling:

– S-value = maximum vertical load for hinged drawbars

– V-value = maximum vertical load for rigid drawbars

• These are determined by physical testing to the 
requirements of the ADR



Installation (weld-on) 
Continuous 10 mm welds, with a total 

minimum length of 610 mm are required 
to develop sufficient hitch strength.



Example installation (VSB6)



In-service maintenance

• Regularly inspect the towing eye for 
wear and damage

• If wear exceeds 1/8˝ (3.1 mm),
replace the drawbar

• Check the mounting nut for proper torque.

• Lubricate the mounting block grease fitting every 
50,000 kms or 3 months, whichever comes first.

It is important to always refer to the 
manufacturer’s specifications for wear limits 

– the above is specific to this part only!



Pintle hooks



In-service maintenance

• Clean and check for proper operation

• Inspect for worn, damaged or 
missing parts

• Inspect, in particular, the coupling contact 
areas. Replace when wear exceeds 3.2 mm 
from the original surface profile

• Lubricate latch and lock pivots with a light 
oil lubricant

• Check fasteners for proper torque
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Automatic pin type couplings

• Used for:

– Rigid and Dog trailers

– A Doubles

– Road Trains

– Pocket Doubles

– Small plant equipment trailers



Automatic pin type couplings

• ADR 62 and AS 2213 sets out coupling requirements  
including D-value calculations

• Check with your coupling supplier or engineering 
consultant for specific requirements

• Generally couplings that are used for typical 
metropolitan dog trailers are often the same as those 
used for Road Train Application



Examples of worn parts



Ringfeder - wear limits



Pin coupling - wear limits





Tow coupling - lubrication points



NHVIM – Section 3









Ringfeder Type 480 drawbar eye



Safety chains



NHVIM – safety chains

• Manual gives the 
checks and sizing 
requirements for 
chains.

• Some vehicles require 
them as part of the 
regulations others 
dont.

• If they are fitted they 
must comply!!



ATA – safety alert

• The ATA put out a Safety 
Alert in December 2016.

• It outlines key points 
regarding Safety Chains 
when fitted.



Safety chains ???

• Not mandated on all 
vehicles.

• No in service mandate that 
they be used? 

• Attachment points must be 
fitted to all towbars except…

• Not required for Road 
Trains.

• An A-Double is a Road Train. 

• Not required in Europe. 



Safety chains ???

• From the SIWG 
recommendation 
was for further 
investigation by 
NHVR including 
CBA and RIA.

• Consider all risks!   
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The design must consider in-service issues and must be suitable for 
maintenance:

o Drawbar styles – hinged and rigid

 Hinged drawbar with ball-race (a ball-race stabilises the 
interaction between the dolly and the trailer chassis)  

 Hinge drawbar – blocked fifth wheel 

 Rigid drawbar 

 Drawbar – horizontal, longitudinal, and vertical forces (ADR 62)  

Design 



 For trailers up to 23.5 tonnes ‘ATM’ other than ‘Converter 
Dollies’, (N) 1.5 x 9.81 x ‘ATM’ (kg)

 For trailers over 23.5 tonnes ‘ATM’ and all ‘Converter Dollies’, 
the lesser of 350 kN or 2.25 x ‘Coupling’ ‘D-value’ (kN) for the 
‘Coupling’ ‘D-value’ at which the ‘Drawbar’ is rated

Longitudinal Tension and Compression



For trailers over 4.5 tonnes ‘ATM’ without dolly locking devices, 120 
kN. Alternatively, the following may be used:
 ‘Single Axle’ trailer or a ‘Dog Trailer’ with a ‘Single Axle’ front 

“Axle Group’, (N) 11 x M/(DL)
 ‘Tandem Axle Group’ trailer or a ‘Dog Trailer’ with a ‘Tandem 

Axle Group’ front “Axle Group’, (N) 18 x M/(DL-1)
 ‘Triaxle Group’ trailer or a ‘Dog Trailer’ with a ‘Triaxle Group’

front “Axle Group’, (N) 24 x M/(DL-1.6)…..
where: M is the ‘GGALR’ (kg) for the front ‘Axle Group’
of ‘Dog Trailers’ or the ‘GTM’ (kg) for other trailers.
DL is the ‘Drawbar Length’ (m)

 For trailers over 4.5 tonnes ‘ATM’ with dolly locking devices, 
(N) 0.5 x 9.81 x ‘ATM’ (kg)

Transverse Thrust



For trailers over 4.5 tonnes ‘ATM’, 120 kN. Alternatively, 
the following may be used:

 Rigid ‘Drawbar’ trailers, (kN) 2.25 x ‘V-value’ (kN),
where the ‘V-value’ is as calculated in AS 
2213.1:2001 using the equations in clause 7 of the 
standard with ‘a’ = 2.4

 Hinged ‘Drawbar’ trailers, +/- 10 kN

Vertical Tension and Compression



• Consider efficient use of materials in drawbar design

• Typically automatic pin type couplings
• Alternatives 

• Must meet tow coupling (kingpin) manufacturer’s installation 
specifications

The DESIGN MUST consider access for maintenance, inspection 







• Tow coupling types - Static vertical load; and, dynamic 
vertical load (e.g. ADR 62) 

• Backing plates for mounting safety chains
• Impact of Dolly Locks – seldom seen in road train equipment; 

but frequent in truck and dog applications
• Drawbar configuration for special applications tippers, car 

carriers

• Rigid drawbars in dog trailers can be an issue when left 
parked and the suspension goes flat

• In road train tandems demonstrated  20% better tyre life



• Towing eyes DO GET BENT in operations

• Bent towing eyes – need to be replaced (as a priority)

• Welded type can be a big job

• Bolt-in should be simple – but can be a huge task

• Flanged are simple to change but bolts need to be prepped and 
torqued (exactly to manufacturers specifications)

• Collar type (my favourite) higher up front cost – but simple!

https://www.nhvr.gov.au/files/201603-0304-vsg4-inspection-of-drawbar-eyes.pdf

Tow eye sleeve

relatively cheap and easy to replace:  better than 
rebuilding the pin coupling.  Silica dust just grinds 
these away!

https://www.nhvr.gov.au/files/201603-0304-vsg4-inspection-of-drawbar-eyes.pdf


PANEL DISCUSSION

• Adam Taylor – towing eyes and pintle hooks

• Ian Thompson – automatic pin-type couplings

• Kel Baxter – the operator’s view

• Bob Woodward – the operator’s view


