A
FIMCARFS

EU-Project FIMCAR
WP 3: Development of Full Width Test

m Thorsten Adolph

Federal Highway Research Institute

1aL Mervyn Edwards

GRSP IWG FI Berlin, 14t October 2010

|
SEVENTH FRAMEWORK
PROGRAMME




P
FIMCARVS

frontal impact and compatibility assessment research

SEVENTH FRAMEWORK
PROGRAMME

Background / Input from Accident Analyses

Structural interaction (under/overriding, low overlap, fork effect)

— First priority and will be addressed with the criteria

+ Height, width and strength of cross beam to address structural interaction -
forces in row F3, F4 (Proposal from Japan or modification)

« Acceleration loading

— Will be addressed in general with the full width test. But a more appropriate
dummy is needed! (Output from THORAX / COVER)

« Range of frontal force levels needs to be checked in combination with
compartment strength

— Proposal to control frontal forces (VTI proposal)

« Compartment strength should not be reduced compared to state of the art
— (Can not be addressed with full width test
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Objectives

» Develop metrics for full width test
Deformable Barrier (FWDB) and Rigid Barrier (FWRB)
— new / revised metric to control alignment of main frontal
structures

— New / revised proposal to control frontal force levels, in particular
aggressiveness vehicles

— Validate metrics (Repeatability, robustness, etc.)
« Develop load cell wall specification

« Decision in July 2011 (M 3.2)
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FWRB vs FWDB

- FWRB
— Effectively already de-facto worldwide standard test

- FWDB

— More representative of real world accident especially in initial
stage of impact

— Engine dump loading attenuated, so easier to make assessment
of vehicle structural loading

— Can assess SEAS structures, so no need for supplementary
ORB test

— Possibly can assess horizontal structures (bumper beams)
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Review of current and past proposals

« Alignment of main frontal structures (PEAS and SEAS)
— AHOF (400)

— Structural Interaction (Sl) from UK
* Minimum load in rows 3 and 4 (up to time of 40 ms)

— Recent proposals from Japan
» Control of loads in rows 3 and 4 (up to time when total LCW load = 200kN)
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Development of metric to control alignment of frontal
structures for FWDB test

« FWDB data collation:

— 17 test from VC-Compat, Aprosys, ACEA, BASt, DfT with load
cell wall data and structural geometry data

— Some tests with different height of LCW, thus adaption was
necessary
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Geometric assessment of structural alignment

« Assessment based on US voluntary commitment

Option 1: The light truck's primary frontal

: : - Option 1, Tvpical
energy absorbing structure shall overlap |7 (B ot & compiote P P
at least 50 percent of the Part 581 zone section in the vertical plane)
AND at least 50 percent of the light . Primary Structure |
truck's primary frontal energy-absorbing !

structure shall overlap the Part 581 zone |Bumper
Option 2: If a light truck does not meet Structure
the criteria of Option 1, there must be a T,
secondary energy absorbing structure,
connected to the primary structure,
whose lower edge shall be no higher
than the bottom of the Part 581 bumper
zone. This secondary structure shall
withstand a load of at least 100 kN.
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FWDB — Metrics investigated

« PEAS alignment type metric

— Consider initial part of impact — up to time at which LCW total load = 200 kN
* Row maximums in Row 3 & Row 4
1. F3+F4>[100kN] & F3>[40kN]& F4 >[40 kN]
2. F3+F4>[100kN] & [0.2]<F4/(F4+F3) <[0.8]
— Why up to LCW total load = 200 kKN?

» Minimises effect of engine dump

« PEAS /SEAS alignment type metric

— Consider first part of impact — up to time of 40 ms
* Row maximums in Row 3 & Row 4
— Minimum load requirement of [100 kN]
— Why up to time of 40 ms

+ Minimises effect of engine dump but still allows detection of Secondary Energy
Absorbing Structures (SEAS)
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Stage 1 (PEAS alignment) Up to LCW total force = 200 kN

Does vehicle
require high PEAS
or intended use?

F4+F3 > 100 kN
F3>40 kN
F4 > 40 kN

Pass Fail Go to stage 2

Stage 2 (SEAS assessment) First 40ms of impact

F3> 100 kN
F4 > 100 kN

l Yes

Pass
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Force in common interaction zone (PEAS / SEAS)

First 40ms of impact

No

—— Fail
Yes

Pass
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Development of metric to control alignment of frontal
structures for FWRB test

« FWRB data collation
— JNCAP
« 35 vehicles from 2006 & 2007 with structural data

— NHTSA

» 15 vehicles with structural data (some with different LCW ground
clearance)

— APROSYS EC 6! framework project
« 3 vehicles with structural data
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Metrics investigated

« PEAS alignment type metric as proposed by Japan
— Consider initial part of impact — up to time at which LCW total
load = 200 kN

 Row maximums in Row 3 & Row 4
1. F3+F4>[100kN] & F3>[40kN] & F4>[40kN]
2. F3+F4>[100kN] & [0.2] < F4/(F4+F3) < [0.8]

— Why up to LCW total load = 200 kN?
» Minimises effect of engine dump

» Average Height of Force (AHOF400)
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Proposal FWRB Up to LCW total force = 200 kN

F4+F3> 100k
F4/(F3+F4) 0,2 - 0,8

PDB assessment?
40 ms assessment?

Pass Fail

Pass
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Definition of a SUV or a MPV

EU Project IMPROVER

Table 4.1

Fimal definition of SUVs and MPVs
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bast L

Requirements SUV MPY
Approach angle =25°
— w |Departure angle =20°
g & |Ramp angle =207
E qE;. Front and rear axle|> 180 mm
S ‘= |ground clearance
R Ground clearance | > 200 mm
= |between axles
Height = 1600 mm = 1600 mm
AND AND
Vehicle class {in| M1-class- M1-class-
i olaccordance with  reg | vehicle vehicle
S | 70M56/EWG)
<O Mot being an
sSUv
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Framework Directive Off-Road vehicle definition

« Off road vehicles (symbol G)

« 4.1 Venhicles in category N1 with a maximum mass not exceeding two
tonnes and vehicles in category M1 are considered to be off-road
vehicles if they have:

— at least one front axle and at least one rear axle designed to be driven
simultaneously including vehicles where the drive to one axle can be
disengaged,

— at least one differential locking mechanism or at least one mechanism having a
similar effect and if they can climb a 30 % gradient calculated for a solo vehicle.

» In addition, they must satisfy at least five of the following six
requirements:

— the approach angle must be at least 25 degrees,

— the departure angle must be at least 20 degrees,

— the ramp angle must be at least 20 degrees,

— the ground clearance under the front axle must be at least 180 mm,

— the ground clearance under the rear axle must be at least 180 mm,
the ground clearance between the axles must be at least 200 mm.
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Way forward

Address issues

— Can FW test distinguish car designs with longitudinals and cross
beam on different heights?

— Can a ‘car’ and ‘SUV’ be defined for regulatory purposes?
* Finalize metric(s)

— FWRB or FWDB test?

« Control of PEAS and SEAS alignment separately or together?
« FWRB will probably need supplementary ORB test for SEAS

« Validate metric(s)
— Repeatability, robustness, etc.

« Test severity / test velocity?
-> WP 6, WP 1 [impact speed: 48 — 56 km/h]
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Bundesanstalt fiir Straferwesen m Do You
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Dr. Thorsten Adolph
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== Have Any
Questions?
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