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Overall rating

In order to improve occupant protection in frontal crash, the IIHS introduced a
small overlap frontal crash test in 2012. When the front corner of a car collides with
another car or object, such as utility pole the test replicated the sequence of events.
Because occupants move simultaneously forward and toward the side of the vehicle
this test is challenging for some airbag and safety belt designs. In the small overlap
frontal test, a car travels at 64 km/h toward a rigid barrier. A hybrid III dummy is
positioned in the driver seat. 25% of the total width of the car strikes the barrier on
the driver side. After review of small overlap frontal test protocol and overall rating,
six run-throughs were performed according to the original test method.
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Table 1 demerits for restraints and dummy kinematics®®

Hol4 5

Frontal head protection

Stable frontal airbag interaction OR 0 demerits

Partial frontal airbag interaction, OR 1 demerit

Minimal frontal airbag interaction 2 demerit

Excessive lateral steering wheel movement .
1 demerit

(>10 cm)

Two or more hard head contacts with structure| 1 demerit

Late deployment or nondeployment of frontal

airbag

Automatic poor

Lateral head protection

Side head protection airbag deployment

0 demerits
with sufficient forward coverage, OR
Side head protection airbag deployment
1 demerit
with limited forward coverage, OR
No side head protection airbag deployment 2 demerit
Excessive head lateral movement 1 demerit
Frontal chest protection
Excessive vertical steering wheel movement .
1 demerit
(>10 cm)
Excessive lateral steering wheel movement .
1 demerit
(>50 cm)
Occupant containment and miscellaneous
Excessive occupant forward excursion 1 demerit
Occupant burn risk 1 demerit
Seat instability 1 demerit

Seat attachment failure

Automatic poor

Vehicle door opening

Automatic poor

Overall Restraint and Dummy Kinematics rating

Good 0-1 demerits
Acceptable 2-3 demerits
Marginal 4-5 demerits
Poor 6+ demerits
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Table 2 Injury parameter cutoff values associated with possible
injury protection ratings®™

Body Good - | Acceptable- | Marginal
Region Parameter IARV Acceptable| Marginal | - Poor
HIC-15 700 560 700 840

Head Nj 1.00 0.80 1.00 1.20

and

neck |Neck axial tension (kN)| 3.3 2.6 33 4.0
Neck compression (kN)| 4.3 32 4.0 4.8

Thoramg spine 60 60 75 9%
acceleration (g)

Chest | Sternum def’(mm) -50 -50 -60 -75
Sternum def’(mm) rate| -8.2 -6.6 -8.2 9.8
Viscous criterion (m/s)| 1.0 0.8 1.0 1.2

Thigh

and |Knee-thigh injury risk 5% 15% 5%

hip
Tibia-femur
displacement (mm) 15 12 15 18

Leg

and Tibia index 1.00 0.80 1.00 1.20

foot | Tibia axial force (kN)| -8.0 4.0 6.0 8.0

Foot acceleration (g) | 150 150 200 260
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Table 3 Weighting of individual components IIHS crashworthi-
ness evaluation-small overlap frontal crash test'®

208

Rating
Component -
Good | Acceptable | Marginal | Poor
Vehicle structure 0 2 6 10
Head and neck 0 2 10 20
Chest 0 2 10 20
Thigh and hip 0 2 6 10
Leg and foot 0 1 2 4
dﬁzagfeﬁics 0 2 6 10
Overall rating cutoffs | 0-3 4-9 10-19 20+
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Table 4 Overall restraints and dummy Kkinematics rating

Frontal head protection A B C D E F

Stable frontal airbag interaction OR 0 demerits

Partial frontal airbag interaction, OR 1 demerit 0 0 0 0 0 0

Minimal frontal airbag interaction 2 demerit

Excessive lateral steering wheel movement(>10cm) 1 demerit 0 0 0

Two or more hard head contacts with structure 1 demerit 0 0 0

Late deployment or nondeployment of frontal airbag| Automatic poor - - - - - -

Lateral head protection

Side head protection airbag deployment 0 demerits

with sufficient forward coverage, OR

S1.de h.eafi protection airbag deployment | demerit 1 1 1 2 2 2

with limited forward coverage, OR

No side head protection airbag deployment 2 demerit

Excessive head lateral movement 1 demerit 0 0 0

Frontal chest protection

Excessive vertical steering wheel movement(>10cm) 1 demerit 0 0 0 0 0 0

Excessive lateral steering wheel movement(>50cm) 1 demerit 0 0 0 0 0 0

Occupant containment and miscellaneous

Excessive occupant forward excursion 1 demerit 0 0 0 0 0 0

Occupant burn risk 1 demerit 0 0 0 0 0 0

Seat instability 1 demerit 0 0 0 0 0 0

Seat attachment failure Automatic poor - -

Vehicle door opening Automatic poor - -

Overall Restraint and Dummy Kinematics rating

Good 0-1 demerits

AccePtable 2-3 demegts A A A

Marginal 4-5 demerits

Poor 6+ demerits

Table 5 injury value and injury protection ratings

Bqdy Parameter ARV Good - Accept?ble Marginal- A B C D E F

region Acceptable | -Marginal | Poor
HIC-15 700 560 700 840 72 47 128 98 150 131

Head Nij 1.00 0.80 1.00 1.20 | 0.28 0.31 0.24 0.23 0.27 0.29

I;a;i Neck axial tension (kN)| 3.3 2.6 33 4.0 1.47 1.08 1.42 1.13 1.49 1.47
Neck compression (kN)| 4.3 32 4.0 4.8 0.06 0.03 0.90 0.04 0.06 0.02
Thoracic spine 60 60 75 90 | 28.1]G|304]G|384|G|373|G|309|G| 341
acceleration (g)

Chest |Sternum def”(mm) -50 -50 -60 -75 14.3 14.1 14.9 12.4 9.91 14.5
Sternum def(mm) rate| 82 | -6.6 82 938 - - - ] - -] -
Viscous criterion 1.0 0.8 1.0 1.2 0.03 0.03 0.07 0.03 0.03 0.04

Thi .

anih Knee-thigh 5% 15% | 25% | 0% 0% 0% 0% 0% 0%
. |injury risk
hip
Tibia-fermur 15 12 15 18 |-1.88| G|-15.5| M|-3.56| G|-4.11| G|-11.5] A|-6.94
Leg displacement (mm)
and |Tibia index 1.00 0.80 1.00 1.20 | 0.58 0.80 0.60 0.44 0.89 1.12

foot |Tibia axial force (kN) | -8.0 4.0 -6.0 -8.0 |253 1.99 1.68 1.48 1.89 1.35

Foot acceleration (g) 150 150 200 260 - - - - -189.3 59.9
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[100 ms] [150 ms] [200 ms]

Fig. 7 ‘D’ vehicle kinematics and deformation

Table 6 Demerits for restraints and dummy kinematics

Body Parameter A B C D E F
Lower Hinge Pillar z+0 (mm) 91 91 91 91 91 91
Lower Hinge Pillar z+75 (mm) | 119 119 119 119 119 119
Lower Hinge Pillar z+150 (mm) | 117 117 117 117 117 117
Lower Footrest (mm) 134 134 134 134 134 134
Occupant Left Toepan (mm) 189 189 189 189 189 189
Compaiment Brake Pedal (mm) 63 G 63 M 63 G 63 G 63 A 63 G
Parking Brake Pedal (mm) - - - - - -
Rocker Panel x+200 (mm) 57 57 57 57 57 57
Rocker Panel x+350 (mm) 47 47 47 47 47 47
Rocker Panel x+500 (mm) 40 40 40 40 40
Steering Column (mm) 31 31 31 31 31
Upper Upper Hinge Pillar z+450 (mm) | 93 93 93 93 93
Occupant Upper Hinge Pillar z+525 (mm) 78 78 78 78 78
Compaiment Upper Hinge Pillar z+600 (mm) | 69 A 69 A 69 A 69 M 69 M
Upper Dash (mm) 106 106 106 106 106
Left Instrument Panel (mm) 106 106 106 106 106
A A A M M

Table 7 Small overlap frontal crash test overall rating

Rating
Good |Acceptable| Marginal | Poor A B ¢ P F F
Vehicle structure 0 2 6 10 2 10 2 2 6 6
Head and neck 0 2 10 20 0 0 0 0 0 0
Chest 0 2 10 20 0 0 0 0 0 0
Thigh and hip 0 2 10 0 0 0 0 0 0
Leg and foot 0 1 2 4 0 2 0 0 1 2
dmi?rsltyrag:er?;?ics 0 2 6 10 0 0 0 2 2 2
Overall rating 0-3 4-9 10-19 20+ G M G A A M
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