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SECTION 1

PURPOSE AND TEST PROCEDURE

This head impact compliance test is part of the FMVSS 201 Occupant Protection in Interior Impact Test Program
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract No. DTNH22-01-C-01025. The
purpose of this impact compliance test was to determine whether the subject vehicle, a 2004 Mitsubishi Endeavor LS 4-door,
NHTSA No. C45601, meets the performance requirements of FMVSS 201, Occupant Protection in Interior Impact. The
compliance test was conducted using the requirements found in the OVSC Laboratory Test Procedure No. TP-201-02 dated
March 3, 1989.
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SECTION 2
SUMMARY OF OCCUPANT PROTECTION IN INTERIOR IMPACTS
A 2004 Mitsubishi Endeavor LS, 4-door, NHTSA No. C45601, was impacted at various locations throughout its

instrument cluster/dash panel and seat back area by a 15 lb, 6.5 inch diameter steel headform. A total of four (4) impacts
were performed in this test series. The four (4) chosen impact points were:

Seat Back / Head Restraint Area
Instrument Panel Cluster Area

Airbag Cover / Dash Panel Area (2 impacts)

The selected impact areas on the test vehicle appeared to comply with the performance requirernents of FMVSS 201.
The 6.5 inch diameter steel headform weighed 15 Ib and had an accelerometer mounted along its centerline.

One (1) channel of data for each target impact test was recorded on a Keyser-Threde data acquisition system. Data plots
can be found in Appendix C. Still photographs can be found in Appendix A of this report.
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TEST VEHICLE RECEIVING INSPECTION DATA SHEET

VEHICLE YEAR/MAKE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601

VIN: 4A4MM21544E034123

DATE OF MANUFACTURE: 08/03 (SEE CERTIFICATION LAREL)
COLOR: Silver

ODOMETER READING: 117 miles

LABORATORY: GD Engineering

TEST DATE: July 15, 2004

NUMBER OF SEATING POSITIONS:
FRONT: 2 REAR: 3
INSTRUMENT PANEL:

NOTE UNUSUAL FEATURES: None

TYPE OF FRONT SEATS:

BENCH: - BUCKET: X SPLIT BACKS: -
TYPE OF HEAD RESTRAINTS:

FIXED: - ADJUSTABLE: X
VEHICLE EQUIPPED WITH ARMRESTS?

NO: - YES: X NUMBER: 4

LOCATION: Front and rear door panels, rear seat center fold down arm rest and center console arm rest

VEHICLE EQUIPPED WITH SUN VISORS?
NO: - YES: X

VEHICLE EQUIPPED WITH INTERIOR DOOR LATCHES?
NO: - YES: X NUMBER: 2

LOCATION: Glove Box and Center Console Armrest

2-2
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HEADFORM IMPACT TEST RESULTS

INSTRUMENT PANEL
VEHICLE YEAR/MAKE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601
VIN: 4A4MM21544E034123
DATE OF MANUFACTURE: 08/03 (SEE CERTIFICATION LABEL)
COLOR: Silver
ODOMETER READING: 117 miles
LABORATORY: GD Engineering
TEST DATE: July 15, 2004
IMPACT LOCATION AND NUMBER PEAK
VELOCITY
NUMBER X (inches) | Y (inches) (‘:fg(j;g (mph) A‘Efi‘i‘;ﬁfé?”
1 | Dash Cluster 28.25 1.5 -11 11.4 40.14
2 | Left Side of Airbag Cover 27.5 9.75 -73 11.3 54.72
3 | Right Side of Airbag Cover 26.75 21.3 -63 i1.5 58.70

REFERENCE POINT: Seating Reference Position (SGRP) on front passenger side is the reference point (x positive
forward from SGRP and vy positive to the right of the Vehicle centerline).

REMARKS:
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HEADFORM IMPACT TEST RESULTS

SEAT BACKS
VEHICLE YEAR/MAXE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601
VIN: 4A4MM?21S44E034123
DATE OF MANUFACTURE: 08/03 (SEE CERTIFICATION LABEL)
COLOR. Silver
ODOMETER READING: 117 miles
LABORATORY: GD Engineering
TEST DATE: June 11, 2004
IMPACT LOCATION AND NUMBER PEAK
VELOCITY
NUMBER X (inches) Y (inches) (‘?ll:g?:ef) (mph) Affif%ﬁg‘g?‘
Seat Back -16.25 0 58 14.5 30.55

REFERENCE POINT: SGRP on rear passenger side is the reference point (x positive forward from SGRP and y

positive to the right of the seat centerline),

2.4 8655-F201-25




SUNVISOR AND ARMREST EVALUATION

VEHICLE YEAR/MAKE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601

VIN: 4AAMM21544E034123

DATE OF MANUFACTURE: 08/03 (SEE CERTIFICATION LABEL)
COLOR: Silver

ODOMETER READING: 117 miles

LABORATORY: Veridian Engineering

TEST DATE: , Tuly15,2004

SUN VISOR INFORMATION:

1. Are sun visars constructed of or covered with energy absorbing material?

YES (PASS): X NO (FAIL): -
2. Are any edges statically contactable by a spherical 6.5 inch diameter headform of radius less than 0.125
inch?
YES (FAIL): - NO (PASS): X
ARMREST INFORMATION:

A. FIXED ARMREST

1. Is it constructed of energy absorbing material with the capability of laterally deflecting 2 inches without
contacting any underlying rigid material?

YES: N/A NO: N/A

2. Isitconstructed of energy absorbing material that deflects or collapses within 1.25 inches of the rigid test
panel surface without contacting underlying rigid material between 0.50 and 1.25 inches from the panel
which has a vertical height of less than 1 inch?
YES: N/A NO: N/A

3. Does it provide adequate pelvic area impact protection?
YES: X NO: -

4. Does it meet at least one of the criteria No. 1 to 37
YES (PASS): X NO (FAIL): -

B. FOLDING ARMREST

Is it made of or covered with energy absorbing material? Or does it meet at least one of the criteria No. 1 to 3?7

YES (PASS): X NO (FAIL): -

2-5 8655-F201-25




DOOR LATCH EVALUATION
VEHICLE YEAR'MAKE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601
VIN: 4AAMM2]1S44E034123
DATE OF MANUFACTURE;: 08/03 (SEE CERTIFICATION LABEL)
COLOR: ' Silver
ODOMETER READING: 117 miles
LABORATORY: GD Engineering
TEST DATE: Tuly 15, 2004

LATCH ENGAGEMENT INTERFERENCE

DESCl(l)IPl"TION NO 110G 10c 106G
HORIZONTAL HORIZONTAL
LATCH LOAD VERTICAL
LOCATION TRANSVERSE LONGITUDINAL
Glove Box Pass Pass Pass Pass
Center Console Arm
Rest Pass Pass Pass Pass

{APPENDIX B CONTAINS CALCULATION SHEETS WHICH ARE BASED ON MANUFACTURER’S DATA)
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l SUMMARY OF RESULTS

I VEHICLE YEAR/MAKE/MODEL/STYLE: 2004 Mitsubishi Endeavor LS 4-door
NHTSA NO.: C45601
VIN: 4A4MM21544E(034123

l DATE OF MANUFACTURE: 08/03 (SEE CERTIFICATION LABEL)
COLOR: Silver
ODOMETER READING: 117 miles

I LABORATORY: GD Engineering
TEST DATE: July 15, 2004

I NUMBER OF IMPACTS PASS/FAIL
INSTRUMENT PANEL 3 Pass
SEAT BACK 1 Pass

I SUN VISORS nfa _ Pass
ARMRESTS nfa Pass
INTERIOR COMPARTMENT DOORS n/a Pass
REMARKS:
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PHOTOGRAPHS
FIGURE VIEW
A-1 LEFT SIDE VIEW OF VEHICLE
A-2 RIGHT SIDE VIEW OF VEHICLE
A-3 3/4 FRONTAL VIEW FROM LEFT SIDE OF VEHICLE
A-4 3/4 REAR VIEW FROM RIGHT SIDE OF VEHICLE
A-5 VEHICLE'S CERTIFICATION LABEL
A-6 VEHICLE'S TIRE INFORMATION LABEL
A7 SUN VISOR CONSTRUCTION
A-8 ARMREST LEFT FRONT DOOR
A-9 ARMREST LEFT REAR DOOR
A-10 ARMREST CENTER CONSOLE
A-11 ARMREST REAR SEAT CENTER
A-12 INSTRUMENT PANEL
A-13 DELINEATED INSTRUMENT PANEL IMPACT ZONE PRE-TEST
A-14 INSTRUMENT PANEL LEFT SIDE AIRBAG COVER IMPACT PRE-TEST
A-15 INSTRUMENT PANEL LEFT SIDE AIRBAG COVER IMPACT POST-TEST
A-16 INSTRUMENT PANEL RIGHT SIDE AIRBAG COVER IMPACT PRE-TEST
A-17 INSTRUMENT PANEL RIGHT SIDE AIRBAG COVER IMPACT POST-TEST
A-18 INSTRUMENT PANEL DASH CONSOLE IMPACT PRE-TEST
A-19 INSTRUMENT PANEL DASH CONSOLE IMPACT POST-TEST
A-20 HEAD RESTRAINT
A-21 HEAD RESTRAINT IMPACT AREA PRE-TEST
A-22

HEAD RESTRAINT IMPACT AREA POST-TEST

8655-F201-25
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APPENDIX B

INTERIOR COMPARTMENT DOOR CALCULATIONS
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0371772004 14:24 FAX 202 338 3081 OYSC/NYS/221 -+ VERIDIAN LaB Qo4

FORM 5

FMVSS No. 201
L.atch Component Analysis information

L.atch component inertial analysis information for each interior compartment door
assembly located in an instrument panel, conscle assembly, seat back, or side panel
adjacent to a designated seating position in accordance with the procedure described in
section 5 of SAE Recommended Practice J839b, "Passenger Car Side Door Latch

Systems.”
Such data shall include:
1. Geometric details of the latch/lock configuration.

Refer to attachments. (xXHF0-170038 for G/BOX Lock and XHF0-170038 for Floor Console Lid)

Mass data for each element in the linkage.

Refer to attachiments. (XHF0-170038 for G/BOX Lock and XHF0-17003% for Floor Console Lid)

3. Spring rates for each spring element in the configuration.

Refer to attachments. (XHF0-170038 for GBOX Lock and XHF0-170039 for Floor Console Lid)

4. Any additional details unique to the design yet necessary for the calculations.

No
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Atlachment 6
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D3/17/2004 14:24 FAX 202 338 3081

1,9/0

OVSCG/NVE/221 » VERIDIAN LAB oty

kS

Edeavor Interior Compartment Resistance to Inertial Load Caleulation(G/BOX LOCK)

FIRE P

3#

'1 . Standard

Horizontal longitudinal direction: GAOX ia not released under a load of 30G.
Hovizontal traverse direction: &/ BOX is not released undar a load of 30G.
Vertical direction: (¥ BOX is not released under a load of 300,

2. LOCK }ca]nulation

The caleulation assumes that there is 4 load of 30Q jn the direction of the bolt pushing down to
relaasa the lock and the turning (puil-up) directicn of the handle.
(If the worst condition, 30G. is cleared, the lock is not raleased.)

(2-1) 830G load in the direction pushing down ox the BOLT
BOLT SPRING load (striker locked condition) ig 0.85 4 10%=0.316kef
BOLT maas: 0.0025%g, PLATE maes 0.0032ky
In case 30C load: (0.0025+0.0082) % 80G=0.171kef
Since 0.171<0.315 the lock is not veleased.

{2-2) 300G load in the rotation direction of the HANDLE (LOCK relense direction)

HANDLE mass:0.0115ky
Applied to the HANDLE edge (PLATE contact area) when & load of 30G is applied to the
HANDLE.
Mass moment Plis taken from the attachment
(0.0115% 30G) » 8.95=P1x 14.15 P1=0.22kef
Force P2 input to the BOLT after transferring from HANDLE to PLATE.
0.22 x 3.62=P2 % 46.75 P2=0.1Tkef
Since (.17 <0.815, less than BOLT SPRING loud, the LOCK is not relensed.

G/BOX ASSY Caleulation

GIBOX ASSY mass :2.2kgf

Taking the moment ratio on the attachment:

310.6-%178.1 % 2.2 x 30G=115. 1kgf

Therefore, a mass moment of 115. Lkgf ia applied to the styiker locking area,

]
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The following arc calculations taken when there is a load applied in the direckion from A to D
refevenced on the attachment.
Load in-divection of A :The shearing force to the BOLT is 38.8% B.4=208.4kg.
Since 115.1<208.4, ;:he G/BOY is not releassd.
Load in direction of B:'Fhe shearing force to the BOLT is 38.3 » 8.6=750.6kg.
Since 115.1<750.6, the G/BOX is not released,
Load in divection of C:The shearing foree to the BOLT ia 86.3 x 8.6=725.1kg.
Since 115.1<725.1, the &/BOX is not released.
{ oad in divection of D:The shearing force to the BOLT is 346.5 x 8.5=2046kg.
Since 115.1<2945, the G/BOX is not released.
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Esdenver Interior Cnmpahrtmcnt Resistance to Inertial Load Calculation{Floor console lid) g

"

2003.5 Mitsibish} PSU Floor Console "
FMVSS 204 Requirements , _

- @

Synopsis: %

ynop n

L)

Calculations were done lo avaluate the Console Lid and Latch for confermance to FAMVSS 201
slandards. '

1. 10k Upward Event
For the 10g upwasd event, the failure modes most at risk were assumed fo be:

4. Latch Hook fails in shear
2. Latch disengages
3, Laich Pin fails in shear

Fallure Mode t;

Shaar stress on the Latch Hook due to 10g upward acceleration wae calculated 1o be 1.51MPa.
Since the yield shear stress for Acetal is 30MPa, the calculated shear stress is significantly

below yield stress,

Failure Mode 2:

The Torque exerted on the Latch Hook urder & 10g upward acceleration s in opposite direction
to the torque needed 1o release the Latch. Therefore the Latch wit not disengage under this

event.

Failure Mode 3

“The shear siress on the Latch Pivot was calculated to be 2. 8MPa. Since the yiekd shear siross
for Acetal is 30MPa, the shear stress on the Latch Pivot is significantly below the yield strass,

2. 30g Frontal Event

For the 30g Frontal acceleration eveni the likely faflure mode was assumed to be the Laich
disengaging from the Conscle Box

The Torque about the Lalch Pivot to prevent untatehing under a 30g Frontal acceleration was
calcutated to be 684.8Mmm. The minimum Latch Effor! at this Torque level was caloulated to be

7.8N.

The minimum force exerted by the Latch Spring 1o praven uniatching is 12.3N. The Laich
Spring provides a pre-ioad of 16N based on cakulation, 1.5 times greater than that needed to

retain the Latch under this condition.
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3, 10y Lateral Event -

By inspectior, the Console Lid will not release under s 10g Isteral load and thi
confirmed by load testing per £3-X33021 sec 11.5, % s Is also

4. 3bg Rearward Evont

By inspection, the Console Lid will not release undar a 30g rearward event since the Latch is
forced further inta engagement under this condition, '

}

1. 10g Upward Aceeleration
R i

Given: Lid Weighl = 12.37N
Latch Weight = 1.16N
Force disifibuted to 2 Latch Hooks
Force distributed to 2 Latch Pivols
Acetsl Shear Strength = 30Mpa
$0g Foree = 10x13.53N = 138N
Pivet Cylindes Area =18.6mm’

Galoulationg:
A. Shear Strass on Latch Hook due 1o Lid weight
EMhge = 136NX2100M - FlunX 271mm = 0

Fram®™ 135Nx2 10mm
27 imm

Fl_‘;j‘; 105N

Fiuaor ™ Evsty
2z

Froa= 53N

Hook Area = 5mm x 7mm = 35mm?*
v= 53N

35mmn’

= 1.5IMPa

Safety Factor = 30Mpa + 1.51Mpa =18
tateh hook wili na! fail in shear under 108G upward acceleration,
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B. Torque exé{ted on Laich;
IMpivor = 8.1 X Fiee — 51mm X 10 x Latch Weight
IMyn = 9.4mm x 105N - 61mm x 10 x 1.36N

EMpper = I84Nmm
Tormue witl not cause Latch to disengage.

€. Force on Latch Pivol Pin:
EMusnge = Fppyon % 265mm ~ 135N x 210mm = 0

Fovee 135N X 210mm
268mm

' Fiives™ 107N
2 Pivols, therefors, Force seen by cylindar of Pivot Pin ks
Feywnr = lgl.b!

l Fg,m = 54N
Shear Stress = 54N
l 19.6mm?
+=2.8Mpa

Safety Factor = 30Mpa + 2.BMpa = 10
Latsh Pivot will not el in shear under 10 upwarg acceleration.

R
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30g Frontal Acceleration N

1 N,

‘Lﬁ_

Given: Latch Weight = 1. 18N
30g Force = 30 x 118N = 34.8N

Calculgtions:
A. Minimum Torque to prevent Lateh from uniatching under 30g frontal acceleration:

EMy =34.8N x 30mm — 1.18N x Stmm-T=n
T = 484 8Nmm

LY

B. Effort to overcome 30g frontal torque and Lateh weight at handle:

Moo = Fe X134mm ~ 1.18NxS1mm - T=0

Fem 1.1§Nx51mm_ - 9818&@_@'
134mm

Fe= 7.8N
Minimum Lateh effort to prevent unlaiching at 30g 1s 7,81,
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C. Min Spring Force {Fs):
’ Fs=084 8Nmm
80mm _—
Fs=12 3N

Latch Spring at Pre-L.oad Is deflacted Smm. The foree, Fs, thus genersted Is:
isprng™1/12(25.4mm x 0,0005%
; bipetog = 28510 %m*
Fs=2x2.07" N’ x 2.64x10"m* x_.005m
.035°m
Fs=19.1M

Safety Factor = 18.112.3 2 1.5
Latch will not ralossn undoer 30g Frontal acesleration,

By Inspaction, Console Lid will not release under 10g lateral acceleration and reanvard
acceletation. In the 10g taterai case, the Console Lid is reteined by ritss off a!sp!h;érw the
Hinge which rusists lateral motion. in the 30g rearward cass, the Latch is forced further into the

fatched position and there is no reason to suspact thal the latch would reboynd sufficiently 1o
relaase,
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C45601 Seat Back Impact Plot #1

||||| — 0y

_
‘
u
,
||||| Ailllllom
,
!
,
,
!
!
!
b

0¢
[s]oLo0e[Blg1¢- Uy XY 1UO0I] WLIOJPesf]
[s]1zvo01e [B] ¢vp xelN 32 ('gs- Yorg Jeag - J0ABIpUY IGSIqNSIA $0OT - Ioeduy Ieaur] 107 SSAINA




¥00T ‘b1 9uny - 109SHD [] ot 081 24D

$T0 §TTO 0 SLID ST'0 AN 1'0 $L00 €00 €T00 0 €00 SO0~ %.
_ _ _ _ ! | _ _ _ _ _ T £
_ ! _ _ _ _ _ | | _ i <5_J
[ | [ | [ [ I i f [ _ + 2
_ I | _ _ f | 1 [ _
_ _ | _ [ | 1 I _
||||| = === =1 === - . 0
| _ | [ _ 1 _
| [ _ [ _ [ I i
_ [ _ [ | [ I _ +
| _ | [ | _ | A
| _ [ I _ _ I i
;;;;; il Rl Ml S | j— - - ———- 7157
| | | ; | I 1
_ | [ | [ ! | o~
_ ! _ ' _ [ 1 T *
| | I ! I ] ! 2
_ | _ ' _ ! , e
||||| e Tl Tl Ml S E i B0 el el Sl et Rt et B S 3
| i ! ! _ _ | 5 g
[ | ! i I { | ° =
I I 1 1 ; ] [ T = M
[ _ ! _ 1 [ | =]
[ [ i 1 { [ ‘ ) ™
||||| e e e e e 1 S T At Ee et S R B4 A
t [ [ [ [ t [ [ =
i | | | | 1 | | 1 vm
| b [ _ _ | _ _ =
[ ] [ | [ i _ [ “
| | | | | 1 | |
||||| o _ _ ! I i # T )
_ i _ _ I | ﬁ i
[ I | [ | [ | | 4
[ ] _ [ _ [ [ [
_ | | _ _ [ _ _
! _ | [ N KU RN A NN A R I_ o _ i I
| _ [ _ [ _ _ [ I ; sl
| _ _ ! [ [ ! _ ! _
| _ ! I [ [ i i I A 1
[ _ I | i _ | _ I |
_ _ ' 1 1 [ | | ' |
1 I ] 1 1 ] 1 i L I ) ST ;
[s] L60°0 Ye [ydw] 6°0- WK A100]R A XV JU0I] WIOIpesH
[s] 6v0°0 ve [ydw] ¢'p1  xeN Fo ('85- ord 18aS - JOARIPUY IYSIQNSIIA $00T - 10edW] 1eaul] 07 SSANI




