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INTRODUCTION

1Knee bolster airbags are relatively new safety features which are

currently makingtheir debut into some vehiclemodels Theseairbags - - Tibia Axial Loading
deploylow on the dashboardand generallystrike adultsat the mid-tibia, 0 — 0 = - —
D -500 500 (=
tTheairbagsserveadual purpose o 1509 jy / —
- Absorbforcesof impactto preventlower extremity injury 2500 —ggjt -2500 Test oo%
- Preventthe occupantfrom submariningoeneaththe frontal airbag -3500 | 3500 Test 0l
tSomesafetyfeaturesthat are designedfor adultsare hazardous Figure 1: Knee bolster airbag [1] o oM T?rgi 5'03 04 008 D001 oz 003 004 009

to children Forexample,frontal airbagshave savedcountless
adult lives but have been blamed for the death of over 100

children|2].
TAlthoughthe backseatis the safestplacefor children[3], 12% [ |

childrenaged4-7 yearsare front seatpassengergFigure?). 12% are oot Rotation Rate Tibia Bending Moment
H ittle researchhas been done on pediatric lower extremities, i

due in part to the lack of instrumentation and biofidelity of
pediatric AT Dextremities Injuriesto this region,while generally
not life threatening, can still cause severe impairment and
permanentdisability[5].
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Figure 2: TheZ year age group has the highesi
frequency of front seat occupancy [4].
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OBJECTIVES

Hdentify realworld risk of pediatriclower extremity injury in frontal crashes Series | Seriedl| Thetibia index (TI)is commonlyused
- Ageof affectedpopulation,typicalseatingpositions,typesof restraintused, Femur load cellTibiavalues calculatec Femurload cell, Tibia strain gauges to predict tibia injury based on a
mechanismef injury Test002 Test003 Test004 Test00S TestO06| Test 00 Test 00¢ Test 00¢Test 01(Test 011 Test 012 combinationof axialforce and bending
TAddinstrumentationto a pediatricATDto captureappropriatedata Parameter Injury | it/ BOOSteN Feet | Feet | Toes | Heels Booster Feet | Toes | Heels | Heels| Feet | moment[8].
j;Performairbagdeploymenttests Thresholg Seat |onfloor|on floorrondash on dasl Seat | on floor on dasl ondash ondash onfloor
- Simulatemanyreakworld situations Femur Forces | 2500 | N | 1150 | 300 | 1200 | 320 = 350 | 800 H 700 | 700 | 1300
- Comparedatato publishedpediatricinjury referencevalues[6, 7] | - Femur Moments  73.3 | N |
Figure 3: Skyearold ATD Tibia Forces | 2400 | N | - | 420 |BBO0N 470 | 560 | 1800 | 2200 1100 | 1800 N
Tibia Moments | 57.6 | Nm | -- - -- -- -- 40 55 Fer and Mgy are cr_ltlcal force and
METHODS Tibia Index 11 |Nonel - - - - - 0.75 | | moment values whlc_h have been
scaledto ageappropriate values [6]:
Key Tablel: Summaryof the main injury parametersexaminedin eachtrial. Note that For=4.78 KN and Mr= 742 Nm. A
= Below Iinjuryrange (safe ihi imi i ihi i i g : :
fThe standard sixyearold Hybrid 1ll lower extremity is . — Approaching injqur; ran; the tibia datawaslimited for Seried. Tiblastraingaugesvere addedior Seriesll tibia index value in excessof 1.1
comprisedof a fixed pelvis,clevisknee,and clevisankle Sixaxis I - Within injury range indicatesthe potential for injury.
Standardinstrumentationis aload cellin the femur only. ./ load cell
Hor this study, the instrumentation shown in Figure4 was e t C ON CLUSI ONS ACKNOWLEDGEMENTS
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linear accelerationand angular rate about all three axes Sl
. T blocks ——___
Thefoot pressuresensoraneasureforcein the z-direction. O

1Staticairbagdeploymentswere performed with the ATDIn 3 —  rosette extremities,especiallywhen the mainloadsare appliedalongthe REFERENCES
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