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WP overview

e Test results

— Opel Astra
— Volvo XC90

* Next steps
e Ongoing activities
o Status / Discussion
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Summary of WP4

»
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frontal impact and compatibility assessment

 Development of an Moving Deformable Barrier
assessment procedure to assess vehicle-to-vehicle
frontal compatibility.

e Background
— To check frontal compatibility (self & partner protection)
— Based on car to car frontal tests
— Offset tests with 50% offset as PDB test but with moving barrier
— Effect of vehicle mass / front stiffness's
— Possible future harmonisation Europe, US and ???
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WP 4: Tasks and schedule
Five tasks:
» Test protocol
» Assessment criteria development and validation
» Testing and analysis of the assessment procedures
» Influence on other impact types
» Further development of test procedures
>
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Test protocol

« Based on VC-COMPAT and TNO project
* Protocol is approved by coordinator and available

o 2 parameters to be finalized during FIMCAR project
— Trolley mass start with 1500 kg
— Closing speed 90/100/ 112 km/h

— Decisions based on test severity for light and heavy
vehicles.
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Assessment criteria development and
validation

o Task duration of 9 months, from January 2010 to
September 2010

e Criteria:
— As WP2 Offset test, PDB barrier used for MDB tests
— Additional: trolley acceleration / LC recordings / ???

o Status / delayed by:

— Target test severity is needed (R94 / Euro NCAP / ...)
— FIMCAR tests needed for evaluation
— First draft expected March 2011
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e Task duration March 2010 to May 2011

« Crash-testing to evaluate (repeatabillity, reproducibility)
and support the development of a MDB test procedure.

» Testing vehicles to be selected:
« Potential candidates from WP1
» Covering the whole vehicle mass range (800 <> 3500 kg)
« Same vehicles as in VC-COMPAT
* |dentical vehicles as in WP2 / WP3
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Testing and analysis
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e Tests:
— BASt 2 tests Astra + 1 thd
— IDIADA 2 tests Astra (reproducibility) + 1 tbd
— TNO/TTAI 5 tests Astra + XC90 (heavy) + 3tbd
— Renault 1 test 1 thd
— FIAT 1 test 500 (light) O tbd
.
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 Why Astra
— Car with an average mass ~ 1500 kg
— Reference tests:
 VC- COMPAT project
« MPDB tests from TNO internal project

» Specific Objectives
— Relation test velocity <> test severity
— Comparison with other test modes
— Repeatability / reproducibility (ongoing)
» Use of modified R95 trolley
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Astra tests - MPDB

Lab Astra | MPDB | Closing Overlap
mass mass speed
[ka] [ka] [km/h]

TNO F054801 | 1403 1500 90 50%

TNO F055001 | 1405 1500 90 50%

TNO F103904 | 1484 1512 100 50%

BASt 1446 1533 112 57%

FM010PMB
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Astra / Movies - MPDB

112km/h 100km/h 90km/h

Top

Side

Bottom
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Astra / Accelerations - MPDB

Astra B—Pillar Struck side

/ﬁ%

» Good repeatability achievable
(closing speed 90 km/h)

« Smaller absolute energy step
90 -> 100 then from 100 -> 112

» Extra overlap (7%) has a
substantial effect on the
acceleration signal making it
higher and shorter
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Astra / Velocities - MPDB

Venhicle 1 = Astra
Venhicle 2 = Trolley

common [common [common VO VO Airbag

max V |[max V |max V |[max V | V \% \% passing |passing |[firing time

vehicle 1 |vehicle 1|vehicle 2 |vehicle 2 |vehicle 1 |vehicle 2 |vehicles [vehicle 1 Jvehicle 2 |vehiclel

[km/h] [ms] [km/h] [ms] [km/h] [km/h] [ms] [ms] [ms] [ms]
Astra_MPDB45 (1) | 56,2 84 46,7 106 49,8 40,6 61 57 75 14
Astra_MPDB45 (2) | 57,2 86 45,7 104 50,7 39,7 62 57 82 15
Astra_ MPDB50 58,6 87 52,4 103 53,2 46,1 64 61 71 13
Astra_MPDB56 64,2 82 58,3 102 59,6 52,5 62 58 69 12

Y

 Higher initial closing velocity gives a
higher V and common velocity at a later
time

 Higher initial closing velocity gives a later
zero velocity passing for the lighter vehicle

» Higher initial closing velocity gives faster
airbag firing time

» Higher overlap reduces all the V times

.
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Astra / Deformations - MPDB

MPDB45(1) MPDB45(2)

MPDB50 MPDB56
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Astra / Intrusions — MPDB

Astra_MPDB45 (1)

Astra_MPDB45 (2)

Astra_MPDB50

Astra_MPDB56
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« Even with a higher overlap, the 112 km/h closing speed has
substantial higher intrusion for the pedals as well as the A-pillar

.
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Astra / Deformations - MPDB

MPDB45(1) MPDB45(2)

MPDB50 MPDB56
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Astra / Deformations — MPDB  Ppssoftresuits

MPDB45(1) MPDB50 MPDB56
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Astra / Compare to other tests
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ODB energy
(ENCAP & R94)
absorption
assumed to be
45kJ

MPDB50 shows
similar EES as
found in USNCAP
and ENCAP
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Astra / Conclusion >> Next step

« MPDB50 corresponds to existing test severities for

~1500kg car
« FIMCAR MPDB test parameters:
— trolley mass 1500 kg

— closing speed 100 km/h

* Next step: check test severity for desired mass range
 Test MPDB with light and heavy vehicle
— XC90 ready
— Fiat500 February

« Additional simulations to check specifications

fﬂl @ January 19th, 2011 WP4 / Workshop / Brussels

20



Al
R)

frontal impact and compatibility assessment research

XC90 / Avallable tests

Lab Test type XC9a0 Partner Closing Overlap
mass mass speed
[ka] [ka] [km/h]
ADAC ENCAP 2330 Inf 64 40%
Volvo R94 2330 Inf 56 40%
Volvo USNCAP 2330 Inf 56 100%
CHALMERS PDB 2310 Inf 60 50%
TNO MPDB 2440 1510 100 50%
TRL c2C 2317 1418 56 50%
BASt c2cC 2319 1505 56 50%
.
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XC90 / Movies
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XC90 / Compare to other tests
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« USNCAP shows similar
timing, but a higher peak
acceleration together with
a lot of oscillations in the
uprise

*MPDB50 peak
acceleration level is
similar to ENCAP peak
acceleration
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XC90 / Compare to existing tests

VO
max V |max V |passing
vehicle 1 [vehicle 1]vehicle 1
[km/h] [ms] [ms]

XC90_ENCAP 73,1 152 106
XC90_R94 61,4 154 116
XC90_PDB 70,8 147 93

XC90_USNCAP 62,9 88 62

XC90_MPDB50 46,8 85

« MPDB50 shows
lowest V of all
selected tests

* |t does reached max
V in the shortest
time, close to the
USNCAP test
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XC90 / Compare to existing tests

ODB energy (ENCAP
& R94) absorption
assumed to be 45kJ

MPDB50 shows lower
EES as found in
USNCAP, ENCAP
and R94, but higher
than PDB

.
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XC90 / Compare to C2C

*C2C: (comparable to
barrier mass)

«XC90 - Astra (56-56)
XC90 — Golf (56-56)

*MPDB50 shows similar
acceleration characteristics
as a C2C impact

*The better structural
interaction in the MPDB50
test makes a shorter pulse

.
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XC90 / Draft conclusions

e Pulse timing similar as USNCAP
» Acceleration Peak comparable to ENCAP

« V and EES are lower than other tests, although timing
IS again similar as USNCAP

o Tests reproduces actual C2C crash well

|
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« Test with light vehicle / Fiat 500
o Test with Astra/ R95 trolley

e Simulations with XC 90
— Validation with FIMCAR tests
— Effect trolley mass / closing speed

February 2011
February 2011
February 2011

|
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WP4 / ongoing activities

 Assessment criteria development
— PDB deformations / with WP2

Astra

— Additional criteria: Trolley acceleration / LCW recordings
* No correlation with compatibility issues (yet?!?!)

XC90

fﬂl @ January 19th, 2011 WP4 / Workshop / Brussels
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WP4 / Status - Discussion

* Test possible in various laboratories
— Good repeatability
— Use of other trolleys under investigation
e Test severity in R94 — Euro NCAP range
— Further investigation within mass range ongoing

* Final severity based on accidents analysis
— Test parameters related to vehicle mass ??

e Assessment based on PDB deformation

fﬂl @ January 19th, 2011 WP4 / Workshop / Brussels
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* Thanks for your attention!

e Contacts:

o Jeroen Uittenbogaard jeroen.uittenbogaard@tno.nl
e Ton Versmissen ton.versmissen@tno.nl
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