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Development of Side Curtain Airbags with Rollover Sensor
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Fatalities in rollover accidents have recently been
increasing in the US. In particular, 60% of fatalitiesin
SUVs are related to rollover accidents. In addition, 62%
of occupants who die in rollover accidents involving all
passenger vehicles are either partially or completely
gjected from the vehicle. To help address this issue, a
side curtain airbag system has been developed that
enhances occupant safety in rollover accidents. When a
rollover sensor detects the possibility of the vehicle
rolling, the side curtain airbags are deployed, covering
the greater part of the side windows and thus reducing
the possibility of occupant gection.
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Fig. 1 Occupant fatalities in rollover accidents by
year and type of vehicle
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Fig. 2 Percentage of fatalities and injuries in rollover
accidents by type of vehicle
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Table 1 Seat belt use and vehicle ejection in rollover

fatalities
Not Totally Partially Total
ejected ejected ejected
Belt used 14272 771 1382 16425
Belt not used 22089 49017 9328 80434
Total 36361 49788 10710 96 859

Source: FARS 1991-2001
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Fig. 3 Ejection path of occupant
Source: NASS CDS 1993-2001
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Fig. 4 Likelihood of injury in rollover by AIS Source:
NASS/CDS 1988-2001
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Fig. 5 Deployed front airbags, side airbag and side
curtain airbag

Side curtain airbags

Roll rate sensor

Fig. 6 Layout of side curtain airbags and rollover
sensor system
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Fig. 7 System diagram of rollover sensor
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Fig. 8 Schematic of mechanical structure of gyro
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Fig. 9 Photograph of gyro die, highlighting integration

of mechanical rate sensor and signal
conditioning electronics
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