[bookmark: _GoBack]Item 2. 	Use of coupling devices to other purpose than to combine vehicles

Annex 6 item 1.5. clause 3 amend to read: 
Every other use of coupling device as well as mounting of supplement devices (such as stabilizators, luggage carrier, short coupling devices, fixing points for positive steering, and else), by which supplement forces or torques are caused to the coupling devices, has to be taken into account. The permission of using this kind of devices shall be noticed on the manufacturer’s plate and in the mounting instructions.
 Justification:
The actual test procedures for mechanical coupling devices takes into account only the standard use of a coupling to tow a trailer with well-defined forces.
More and more coupling devices are used to fulfill further tasks up to carrying a respective number of bicycles. This task can cause damages to the device, so that the towing of a trailer cannot be done in a secure way. Supplement tests can show supplement security factors. 
To make sure the coupling device will not undertake the described misuse, the driver or the user of the device should be informed of uses covered by relating tests 

Answer to questions raised in 2nd meeting:

Thule Group is not aware of any problems on class A couplings for the use of carrying bikes and more recent luggage. The loads for carrying are up to now within the loads for design and verification testing for towing trailers. As identified in investigations done in the past (see attached to this mail) the theoretical limit for safe use of carrying on towing hitches is around a D-value of 7 – 8 kN.

With the trends of vehicles sales shifting to the smaller A and B segments D-values, weight optimizations in vehicles and two bar designs and the increasing bike weights we can however expect that the margin in the designs to cope with the carrying loads is reducing. Specifically for smaller vehicles with low D-values the situation might become critical. There is a realistic chance that users with A and B segment vehicles will face problems if only the towing loads from 1-dimensional test or Carlos TC test are used for these vehicles.

There have been done various studies to define the loads from carrying and perform a verification test. Thule Group proposal would be to only implement a FEA calculation with the loads for 50kg and 75kg carrying loads in accordance to ISO/WD 15263-4 norm to verify the design of the coupling. Maximum 5° angle of elastic deflection.

	overall parameters

	l (x)
	length
	m
	0,250
	Distance COG to ball center (0,330 for 3 bike - 75 kg)

	h (z)
	height
	m
	0,500
	Distance COG to ball center  

	m
	weight
	kg
	50 or 75 kg
	maximum carrying capacity
	

	g
	gravity constant
	m/s2
	9,81
	
	

	±ax
	acceleration in x-dir
	g
	3,75
	x 9,81m/s2
	according to ISO/DIS 15263-4

	±ay
	acceleration in y-dir
	g
	2,70
	x 9,81m/s2
	according to ISO/DIS 15263-4

	±az
	acceleration in z-dir
	g
	3,75
	x 9,81m/s2
	according to ISO/DIS 15263-4







Item 6. 	Requirements on movable couplings

Annex 1

Annex 5 Insert new item 1.4. movable ball coupling devices
	The moving of movable couplings when a trailer is connected to the towing 
	vehicle shall be excluded by positive locking.

Renumber annex 5 old item 1.4. to 1.5

Questions raised in 2nd meeting:
The issue of securing foldable couplings in the service position was discussed. First of all the proposal is that this position shall be locked with positive locking. Then the question of indication of this positive locking was the subject of a long discussion. No final agreement was reached at this meeting. It was decided to wait further input from manufacturers on test requirements adaptable on the foldable system.

Answers to question raised in 2nd meeting:

Thule Group supports to add a paragraph to guard the safety for movable couplings. However we would like to adjust to following:

The moving of movable couplings from towing or stowed idle position behind the bumper shall be excluded by positive mechanical or electrical engagement.

Justification: 

The minimum requirement to safeguard the locking for the upcoming movable coupling devices –especially ball couplings shall be stated. No unintentional unlocking and thus moving of the movable coupling shall be possible and excluded by positive locking. This can be done either by protection of the unlocking/operating knob/handle for unintended operation or by electronically control of the unlocking/operation



New Item:	Formalize type approval based on FEA and/or calculation comparing design and
	loads of coupling device to existing released coupling device

Justification

Currently it is common practice for certifying bodies to create test report based on existing Type approval for couplings with alike design with regard to: ball & fixation point positions & D-value and/or D-value or ball position changes that results in maximum increase of torque with 5% towards highest and most backwards fixation point. Release is supported based on torque calculations towards highest and most backwards mounting point and FEA comparison of both released and new proposed design of coupling device.



New item: 	Formalize type approval based on test result with small unexpected unconformity in release test
Justification

Currently it is common practice for certifying bodies to create test report based on test results with small unexpected unconformity, but full test cycle completed. Test report is based on test result and design improvements supported by FEA.


New item:	Couplings for carrying solutions for Non-Towing vehicles

Justification: 

With the trend of electrification and reduction of fuel consumption of vehicles, the manufacturers are in some cases no approving the vehicles to install a coupling to tow trailers or install a carrier to the trunk door. Therefor it is no longer possible to install a towbar to mount carrying solutions for bikes and additional luggage. Consumers however demand a solution to carry their bikes or luggage on the rear of the vehicle. To meet this requirements solutions are developed and sold to install carrying structures or couplings that are not able to tow a trailer, but can carry a bike or have a bike rack connected.
Currently there is no legislation to release these structures and/or couplings to connect carrier for bikes, boxes, etc. to the rear of vehicles. For release of carriers the ISO/DIS standard 15263-4 is under preparation. Since we see the carrying solutions based on coupling technology/constructions introduced on the market, a need for legislation is evident.
Thule Group proposal is to implement a combination of FEA calculation and a dynamic release test. The FEA is to be calculated with 50kg and 75kg carrying loads in accordance to ISO/WD 15263-4 norm to verify the design of the coupling. Maximum 5° angle of elastic deflection of the COG.

	overall parameters

	l (x)
	length
	m
	0,650
	Distance COG to highest & nearest point for mounting to the chassis (+0,080 for 3 bike - 75 kg)

	h (z)
	height
	m
	0,300
	Distance COG to ball center  

	m
	weight
	kg
	50 or 75 kg
	maximum carrying capacity
	

	g
	gravity constant
	m/s2
	9,81
	
	

	±ax
	acceleration in x-dir
	g
	3,75
	x 9,81m/s2
	according to ISO/DIS 15263-4

	±ay
	acceleration in y-dir
	g
	2,70
	x 9,81m/s2
	according to ISO/DIS 15263-4

	±az
	acceleration in z-dir
	g
	3,75
	x 9,81m/s2
	according to ISO/DIS 15263-4



It is Thule Group proposal to release the construction based on following dynamic release test closely related to the ISO/DIS 15263-4 standard:
# Normal use 		Vertical dir. (z)
- Signal type		Sine wave 
- Acceleration		± 2G
- Force			± 2G x mass around -1G 
- Frequency		2 Hz 
- Cycles		100.000
# Heavy use
- Signal type	 	Block wave
- Acceleration	 	± 4G
- Force			± 4G x mass around -1G!
- Frequency	 	1Hz
- Cycles	 	10.000

New item: 	Additions to Revision 1 – Corrigendum 1
	More detailed procedure for Carlos TC and Carlos BC tests.

Paragraph 3.10: Extend multi-axial test till D-value of 17.5 kN.
Proposal to extend the maximum D-value for which the alternative endurance test is defined till the maximum allowed D-value of 17,5 kN.
Justification:
Car manufacturers and tow bar developers prefer the multi-axial test above the one-axial test and will use it as much as possible during development, also for D-values exceeding 14 kN. The multi-axial test is seen as a better representation of the life time of a towing system.

Paragraph 3.10.2: Iterations vs. test protocol
Proposal to define one way of working concerning iterations and testing on one or more systems.
Justification:
Before using the by UNECE proposed load time history, the test bench has to go through a number of iterations to ensure correct force application during test. Some manufacturers use the same system for iterations and testing, others use a second system for testing. This results in more severely tested systems in case of the one system approach and possibly worse testing conditions in case of the two system approach.

Paragraph 3.10.2: additional test conditions
Proposal to add test conditions to define functional testing of detachable and deployable systems during multi-axial test.
Justification:
The current test conditions don’t define whether the system (detachable and deployable) may or may not be detached or deployed during the test. In practice, the end user will either use the system frequently and expect full functionality, or never use the system and is then not assumed to expect full functionality.

Paragraph 3.10.4 (d): functional failure criteria for a coupling device with detachable part
Proposal to define failure criteria on safety and not on functionality: If a coupling device with detachable part can be detached by normal means (hammer, wrench, pliers,… how much force is allowed?), the user has to be able to attach it again in a safe state.
Justification:
The purpose of the R55 regulation is to ensure safe systems on the roads. If a detachable system is completely stuck after a (non-interrupted) multi-axial test , this might still be a safe system.
Amend on paragraph 3.10.4 (e): functional failure criteria for a coupling device with deployable part
Proposal to amend failure criteria for coupling devices with deployable part.
Justification:
Current failure criterion (d) is specifically defined for detachable systems. For retractable systems, no such specification is included and retractable specifications cannot be used. I.e. ‘one impact is permitted’ is not applicable to retractable systems.





