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The effects of Hitch Cargo Basket on Automobile Safety

Abstract

In this research, the effects and safety of attaching hitch cargo baskets onto automobiles structures will
be studied. Starting with an initial surveying of the hitch basket models commercially available in the
Saudi market, material analyses and reverse engineered CAD drawings are created. A detailed FEA
analyses of the structures and product life time analyses will be conducted along with a detailed
inspection of the welding quality used. It will also include the ability of the hitch cargo basket to
withstand both static and dynamic loads. The study will also assess the stability of SUV commonly
available in the Saudi market, with and without the hitch baskets.

Findings from this study indicate relatively similar static and dynamic behaviors of the hitch baskets
themselves from material types, density and roll inertia points of view. The FEA predicted life time for
the hitch baskets ranged between 640 and 760 operating hours. While this is not an acceptable outcome
life, a more disturbing picture becomes apparent by the visual inspection of the welding points and
surface finishing which do not match international standards. None of the hitch baskets welding/surface
finishes matched those required by the American Welding Society (AWS) Standards and only one of
the 5 tested seemed to have been heat treated.

By themselves, dynamic models of SUV rollover indicated that the hitch baskets did not seem to add
any potential by themselves, however, further analyses of international SUV stability trends showed
worrisome tendencies. Despite continuous improvement in SUV stability as indicated by NHTSA's
famous Static Stability Factor (SSF) index, mainly attributed to auto suppliers re-design efforts, some
newer SUV's showed a reduction in their SSF criteria, namely with the Suburban SUV. Other problems
need further inspection especially in relation to the Landrcuiser (Troop Carrier) vehicle whose chassis
seems similar to many other SUVs used in KSA that were not analyzed here and tends to be used in
sand-sports. A testing report noted here for such vehicles used by Australian police indicated their
capability to roll due to their seemingly low SSF value.

In view of the evidently bad quality of all (local and imported) hitch baskets available in the market,
and the absences of any controls on imported SUVs safety criteria and some of the decline in SSF
results, it is hereby advised to establish regulatory requirements/dedicated office to track/regulate SUV
imports (and marketed accessories) importation/marketing. Such an office will obviously need
enforcement capabilities to insure adherence. Also, it is hereby advised to enforce all hitch basket
suppliers to provide their products with a detailed how to use/install and product life info and not just
the maximum weight allowed, as is the current situation, similar to many other commercial products
coming with detailed instructions.

CONCLUSIONS

This report presents the comprehensive joint hitch basket and SUV rollover safety analyses resylts. It
contains a combination of testing and modeling works. Results are submitted under separate segtions.

Material testing results indicated the ferrous base of all the baskets studied with varying meghanical
material properties. An FEA-Fatigues analyses showed almost no differences in expected lifg spans of
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the baskets operating under similar operating conditions. The five most common natural frequencies of
all hitch baskets were within the 40 to 178Hz range, considerd to be somewhat low for safety especilly
when driving on a bumpy road. All hitch the baskets failed to pass the American Welding Society
standards despite some of them offerring long life spans, based on rigid body FEA modeling which may
not be accurate therefore. This is further troubled by the assumption/BCs error of the fatigue model
used. With the road excitation "bumps" entered into the model, a lesser tendancy to fail will occur in
comparison to the failure rates that should be expected in reality. Hence, all the expected life spans
predicted here are lower in reality.

Modeling efforts showed the little effect hitch baskets have on a vehicle's roll behaviour due to its small
mass/roll inertia contribution to the much larger contributions offerred b the SUV itself. Moreover, as
a result of this study, it is appeared that the driver should reduce the speed in a range of 5-10 Km/hr to
eliminate the effect of adding the hitch cargo basket. While not modeling driver steering responses,
SUV potential to rollover remain high as evident by its capability to roll by 250 or more within the
single one second after the onset of rollover (lift-off of one side tires). This presents a problem with
regards to the driver to steer-correct his driving style around road turns/curvatures. Further disturbing
data became evident due to some SUVs lately lowering their SSF values (Chevrolet-Suburban SUV) -
despite initial rises earlier-. Others (Toyota-Sequoia SUV) are advertising the fact that they have a high
C.G height to increase visibility. An even more disturbing un-intentional finding came in the reporting
of low rollover resistance indices held by Troop Carrier Landcruiser SUV used by Australian police
and tested at Monash University, Australia where high rates of accidents were documented by this
vehicle. The chassis of this particular SUV seems to be shared by the older version of Landcruiser in
the Kingdom of Saudi Arabia used by exotic hobbiests' sand drifting activities without any statistical
documentation of its accidents levels/conditions.

STUDY RESULTS AND RECOMMENDATIONS

Based on the study of the effects of hitch cargo basket on vehicle safety, we can draw the following:
e All trading in the local market is not approved by the Saudi Organization for Standardization,

Metrology and Quality.
e Itdoes not have traffic safety devices such as lamps, and it also obscures the rear lights of the vehicle.
e Affects the balance of the vehicle as a result of changing the center of gravity.
e Low material quality used and poorly manufactured. It is also installed randomly by unqualified
persons without an instructor manual.
e There is no explanatory data, such as maximum load and type.
e Not designed by vehicle manufacturers or companies specialized in vehicle accessories and hagnot
been designed in accordance with the technical regulations for vehicle accessories recognized

globally.
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e May lead to fire hazards due to proximity to the vehicle exhaust system or attached to the rear
bumper and cannot be installed on all vehicles.

e [tis therefore recommended, that a comprehensive ban be imposed on the local sales of all vehicle
hitch baskets until a technical regulation and specifications are developed to treat all problems

related to their quality and use.

e  The study also showed other results for the stability of SUV vehicles on the road, including:
o The low value for static stability coefticient of SUV vehicles and it is associated with a rollover.
e Initiate a thorough investigation into the overturning of SUV vehicles, especially Toyota

vehicles such as Sequoia and Land Cruiser, using precise testing.

o Therefore, it requires to create database to statistically track SUV accident data and develops a static
and dynamic tests for the stability of SUV wvehicles. It is also required to make a
regulation/implementation of SUV imports that keeps track of manufacturer SSF performance
numbers and creating a dedicated a technical capability within SASO to keep track of all vehciles

SSF numbers using tilt table units.
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