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Design Considerations of Bag Shape and Deployment Methods for Front Passenger Airbag
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= = ABSTRACT
)L EHET A RBREEE TH LT TNy T OH) An airbag for a front passenger has been developed as a
FREHDOY 2T L 5L, supplemental restraint system.
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The test results were analyzed to find ways to obtain
effective protection capabilities of the airbag while reducing
its impact on the passenger during deployment. Balancing
these two elements is the key in designing a passenger airbag.

To meet this requirement, two important design
considerations were incorporated: 1) the bag shape and inflator
characteristics; 2) the module location and bag deployment
direction.

This design has proved to have the following advantages:
1) the bag deployment impact force decreases with a larger
bag matched with the same inflator characteristics; 2) the
impact force decreases when the bag deploys toward the

windshield.
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Table. 1 Frontal Crash Data for Two Types of Bags
| Type | \ !
| ! A | B
Data _ }
| RIcC | 2043 | 1083
| Chest ¢ | 44.56 |  26.56
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Fig. 1 Bag Shapes During Initial Stage of Development
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Table. 2 Neck Bending Moment Data
for Two Types of Bags

| Neck | 130.4 N-n 0.0 N-m
 Bending Moment |
' ‘Backward) i (Not including rebound’
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Fig. 2 Four Types of Inflator Tank Pressure

Table. 3 Four Kind Width Bags & Crash Test Data

I
|

(Type I, 1, 1ll and 1V)
Data Type| I | 0 | I | W
' Bag Width(mm) 400 | 500 | 600 | 700 |
| 1 ; '
| Bag VolumerLiter) | 116.8| 134.8 | 1548 169.0
| Inflator Maximum I
| Pressure (KPa’ 332 | 385 445 485

{60¢ Tank) | |

(a1

-1

[ Data (Chest G» | i

I Inflator |
i Max. Press. ‘ [2.84 | 2.86 2.87 | 2.8
Bag Vol. | i f
| |

{ Frontal Crach : i

51.1 | 47.3 | 47.7 | 50.5
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Fig. 3 Deployment Impact Test Position (AF5 dummy)

kS

2 4

AGAINST TYPE I

dﬁge

HIC AND CHEST G RATIO

1 4

"100 A i 200
T TYPE T TTYPE v

TYPED  5aG VOLUME (LITER)
Fig. 5 Deployment Impact Test Result (AF5 dummy)
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Fig. 4 Deployment Impact Test Position (C3Y dummy)
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Fig. 7 Bag Deployment Process
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Fig. 8 Comparison of Two Types of Bag Shape
(type a and )

Table. 4 Deployment Impact Test Result
(Three Types of Bag & Inflator Combinations)
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Fig. 9 Bag Deployment Shape with Standing Child
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Table. 5 Frontal Crash Test Results
(three bags & inflator combinations,
and with & without seat belt occupant)

BELT | With Seat Belt | Without Seat Belt
T -
I“f.-;,r;,)*ﬂb""' a A | a a | & |a

pesotrs SOf| HT | LOW | LOW | HI | LOW | LOW

HIC (Ratio) | 100 |108 | 78

Chest G(Ratio) | 100 | 85 | 90
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»Dash sensors perceive the impact
+Cowl sensors perceive the impact

Inflator activated--

sHeater commences

eZirconium potassium perchlorate ignites, heat and pressure

generated

¢Sodium nitride ignites, nitrogen gas is generated
eNitrogen gas £ills the air bag, inflation completed

Nitrogen gas expelled---—--—-----c—c—m——aea—- a2pprox.

¢ Nitrogen gas expelled from air bag
[Because ot the effective discharge of the nitrogen gas from
the air bag, the impact on the driver's head due to the repulsion

force of the air bag is mitigated.)

------------------------------------------- appProx.

approx.

75/1000 sec.

125/1000 sec.
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Fig. 10 HONDA SRS Airbag System
when Fully Deployed

15/1000 sec.

approx. 125/1000sec.

Experimental Data from Collisions with a Frontal Barrier at 50]
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Fig. 11
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Fig. 15 Angle Deployment Test Result (C3Y)
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Fig. 16 Angle Deployment Test Result (C6Y)

Table. 6 Deployment Impact Test Results

(With Module Moved Closer to Windshield)

Fig. 17 Deployment Impact Test with Module
Moved Closer to Windshield

Fig. 18
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Fig. 20 Example of Bag Fold Pattern
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