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Abstract: Aairbags are normally operated in various accidents by passenger cars, but when passenger cars strike
into the rear end of a truck, airbags often do not deploy. The airbag is designed fully inflation when the driver's
head is moved 5 inches forward at a forward collision. If the airbag is deployed too early, it will not effectively
protect the driver, and if it is deployed too late, it will explode with the driver's head already moving forward,
causing serious injury. In actual accident case, high acceleration was detected at 60 ms of EDR data in the
rear of the truck, but this point cannot be deployed as the driver's head has already moved 5 inches forward.
It was determined that the deployment process of the airbag was carried out for acceleration input within
approximately 40 ms from the point of impact detection. In the EDR data, a high level of acceleration value
was entered at 147 ms, but the air bag was not deployed and the pretensioner was operated because this was

the area where the pretensioner could be worked.

Key Words: Air-bag, Pretensioner, EDR (Event data record), 5 inches, Forward collision
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Fig. 1. Determination of Airbag inflation and triggering time’
(A; Latest sensor triggering time, @; Latest time for full
bag inflation).
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Frontal Crash Page. 1

Max delta Vx 1 52.7(km/h)
Writing Flag for Gx : FinishedWriting
TRG Counter : 2(times)
Previous Event : NoEvent

Linked Precrashed Data Page No. : Page.l

Time from PreCrash TRG : 0(ms)
Frontal AB Deployment Time . NotFired
Pretensioner Deployment Time :147(ms) A
Deployment Stage Driver : NotFired
Deployment Stage Passenger : NotFired

Writing Flag for Frontal Crash : FinishedWriting

Fig. 2. Airbag-EDR operating data.

80rPostCrash Data(Vel Chg)AV(km /h)y

Time(ms)
() 50 100 50 20

Fig. 3. Post EDR crash data.
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Table 1. Calculation of acceleration according to cumulative
speed changes after a collision

Time®  V? AV® AVY a? G
0 0.0 0.0 0.00 0.00 0.00
10 1.4 1.4 039 3889 397
20 32 1.8 050 5000  5.10

30 5.4 22 0.61 61.11 6.24
40 7.4 2.0 0.56 55.56 5.67
50 9.5 2.1 0.58 58.33 5.95
60 12.1 2.6 0.72 72.22 7.37
70 12.7 0.6 0.17 16.67 1.70
80 14.8 2.1 0.58 58.33 5.95
90 17.0 22 0.61 61.11 6.24
100 19.6 2.6 0.72 72.22 7.37
110 21.5 1.9 0.53 52.78 5.39
120 232 1.7 0.47 4722 4.82
130 252 2.0 0.56 55.56 5.67
140 28.7 3.5 0.97 97.22 9.92
150 31.4 2.7 0.75 75.00 7.65
160 35.6 42 1.17 116.67  11.90
170 39.2 3.6 1.00 100.00  10.20
180 43.0 3.8 1.06 105.56  10.77
190 47.7 4.7 1.31 130.56  13.32
200 52.7 5.0 1.39 138.89  14.17

Notes; “Time after collision (ms), ®Velocity after collision (km/h),
9Velocity change (km/h), “Velocity change (m/s), ®Acceleration
(m/s?), G; Gravitational acceleration (G=9.8 m/s?).
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Fig. 4. Air-bag and Pretensioner deployment condition.
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