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Background

A significant number of frontal-impact crashes occur on U.S. roads.
In 2015, NHTSA developed an oblique frontal offset crash research test 
procedure.
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Objectives

1. Develop an adapted half-face OMDB.
2. Study the effect of the adapted half-face OMDB on the oblique impact test.
3. Verify that the current test procedure tolerances are adequate. 
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Methods – vehicles

Validated FE vehicle models representing the sedan, SUV, and pickup classes 
were used to develop the adapted half-face OMDB.

SUV
2020 Nissan Rogue

Sedan
2015 Toyota Camry

Pickup
2018 Dodge Ram
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Methods – barriers

Candidate OMDB designs with different honeycomb blocks and strengths.
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Methods – fleet study using generic sled with occupants

A generic sled model was used in combination with crash pulses from five 
vehicles to determine the effect of using the adapted OMDB.
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Methods – fleet study using vehicles with occupants

Four vehicle FE models with two 50th percentile THOR dummies were used to 
determine the effect of using the adapted OMDB.
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Methods – evaluation metrics

Occupants: kinematics, injury risk values, time histories, and 100-point scale
Vehicle: kinematics, pulse, deformation, and intrusion
Barrier: pulse and deformation
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Methods – tolerance study

Design of Experiment and Coefficient of Variance were used to verify that the 
current test procedure tolerances were adequate.
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Methods – complementary full-scale test data

A full-scale test study (Saunders & Parent) was used as complementary data to 
evaluate the effect of the adapted half-face OMDB on the oblique impact test.

Toyota Corolla
(small sedan)

Honda Ridgeline (large pickup)

Nissan Altima 
(mid-size sedan)

Honda Ridgeline
(large pickup)

Full-face OMDB

Baseline half-face
OMDB
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Results – adapted half-face OMDB characteristics

The adapted half-face OMDB selected consists of three honeycomb blocks of 
increasing strength.

Same overall
dimensions
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Results – fleet study (sled)

Generic sled model fleet study results indicated that the adapted half-face OMDB 
would provide at least equivalent injury assessment in oblique crash tests.

Example: Nissan Rogue driver

Vehicles studied 2010 Toyota Yaris, 2015 Toyota Camry, 2014 Honda 
Accord, 2020 Nissan Rogue (SUV), and 2018 Dodge Ram (Pickup)
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Results – fleet study (vehicle)

Vehicle fleet study results indicated that the adapted half-face OMDB would 
provide at least equivalent intrusions and injury risk in oblique crash tests.

Example: Toyota Camry

Vehicles studied: 2010 Toyota Yaris, 2015 Toyota Camry, 2014 Honda 
Accord, and 2020 Nissan Rogue (SUV)
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Results – tolerance study

Results showed good repeatability when using the adapted half-face OMDB 
within the defined test procedure tolerances.

Test procedure tolerances

Example: SUV driver

Example: sedan driver chest

The tolerance study was conducted on the Toyota Camry sedan and the Nissan Rogue SUV.
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Conclusion

1. An adapted half-face OMDB was developed.
2. It is expected to produce at least equivalent THOR driver and passenger 

results compared to NHTSA’s current frontal oblique impact configuration.
3. The tolerances of the current test procedure, which were developed for the 

full-face OMDB, were found to be adequate for the adapted half-face OMDB 
as well.
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