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Abstract : Currently various safety tests are being performed in many countries with growing interest in vehicle safety.
However the vehicles which have good safety performance in these tests could not secure the good performance in real
car to car accident. So new test protocol using progressive deformable barrier (PDB) was proposed by EEV C in Europe,
NHTSA in USA and some vehicle manufacturers, etc. The target of PDB test isto control partner protection in addition
to self-protection on the same test. The proposal is to update current ECE R.94 frontal ODB test. So barrier, impact
speed, overlap are changed to avoid bottoming-out in the test configuration. In this paper 3 different tests (R.94,
EuroNCAP and PDB test) were carried out using current production vehicles with same structure. The results of these
tests were compared to understand PDB test. As aresult PDB test shows the highest vehicle deceleration and dummy
injury because PDB offers a progressive increase in stiffness in depth and height. However vehicle intrusion was
affected with rather test velocity than stiffness of deformable barrier. PDB deformation data is used for partner
protection assessment using PDB software and it shows that the test vehicle is rather not aggressive.

Key words : Compatibility(F% & <Hd4]), PDB(Progressive deformable barrier, %1% x23 ), EuroNCAP
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5 = Front plale

6 — Covering plate

Fig. 1 PDB test configuration and PDB barrier v.8.0
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Fig. 2 Comparison PDB (left) old version with ODB for
ECE R.94 (right)
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Table 1 Test conditions for vehicle and barrier

Testl Test2 Test3
(ECER.94) | (EuroNCAP) (PDB)
Test speed
56 64 60
(kph)

Overlap(%) 40 40 50
Barrier EEVC EEVC PDB
Stiffness Lower Lower Higher
Adudltest | g6 pkmih | e45kmh | 603kmh

speed
Test weight 1301kgf 1314kgf 1301kgf
Condition A A A
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Fig. 4 Comparison of LH B-Pillar pulses
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Fig. 5 Comparison of vehicle yawing angle
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Compatibility for Proposed R.94 PDB Test

Table 2 50th%-ile hybrid3 driver injury

Testl [%] | Test2[%] | Test3[%]
HPC (36ms) 100.00 141.16 196.42

3ms head resultant 100.00 106.30 132.68

Neck bending moment
(InExtension, Nm)

100.00 340.24 779.15

THCC | 10000 | 14604 | 11965
Chest ™,¢ 10000 | 37895 | 15263
LH(kN) | 10000 | 111765 | 272041

Femur
RH(KN) | 10000 | 44898 | 387.76
LH(kN) | 10000 | 5200 88.00

TCFC
RH(N) | 10000 | 7215 | 20633
L Umer | 10000 | 7667 | 11667
. Lower | 10000 | 13200 | 284.00
gl Upper | 10000 | 11044 | 19444
Lower | 10000 | 10800 | 284.00
Knee | LH(mm) | 10000 | 371429 | 182857
dider | RH (mm) | 10000 | 240909 | 818.18

Table 3 50th%-ile hybrid3 passenger injury

TestL[%] | Test2[%] | Test3[%]
HPC (36ms) 100.00 8153 203.47
3ms head resultant | 100.00 94.32 132,69
Neck bending moment| o, 42.86 113.83

(In extension, Nm)

Chest THCC 100.00 80.76 102.73
vC 100.00 92.31 146.15
FFC LH (kN) 100.00 200.00 250.83
RH (kN) 100.00 285.71 140.00
LH (kN) 100.00 97.03 200.99
TCFC

RH (kN) 100.00 55.94 125.17
LH Upper 100.00 188.46 165.38
- Lower 100.00 72.73 122.73
RH Upper 100.00 103.70 129.63
Lower 100.00 161.54 161.54
Knee | LH (mm) 100.00 3000.00 3766.67

sider | RH (mm) 100.00 4000.00 0.00
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Fig. 9 Comparison of vehicleintrusions

Table 4 Vehicleintrusion data

Testl [%] | Test2[%] | Test3[%)]
A-pillar sill 100.00 1083.33 708.33
Footwell 100.00 225.00 217.97
Pedal axle 100.00 260.71 190.89
A-pillar waist 100.00 4200.00 2360.00
Dashboard 100.00 79.03 75.81
ST} M e tes2ol 4] 71 2] et o)
= FE3 WY 9 diffness7t AFEe] el 2
T2 vl tes3oll A 71 2 74 Aol vhebud

- 2~
= 5

Ao} thE A intrusionol] $1014]
A Zg8 Avz 2 5 gk

) ol

N

4. PDB Software
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Fig. 10 Example of PDB software output
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