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Section 1.0

Purpose and Test Procedure

Purpose

This 47.3 km/h (30 mph) rear impact test was conducted for the National Highway Traffic Safety Administration (NHTSA)/Vehicle Research and Test Center (VRTC) by Transportation Research Center Inc. (TRC Inc).


The purpose of this test was to evaluate rear crash protection and occupant response in a rear impact test.  The subject vehicle was a 2003 Infiniti QX4.

Test Procedure

This test was conducted in accordance with VRTC instructions for a moving barrier into a stationary vehicle test.  Data was obtained relative to FMVSS 301, "Fuel System Integrity" (February 28, 2003) performance for the modified rear impact mode using 50th percentile male anthropomorphic test devices (dummies).


The test vehicle, a 2003 Infiniti QX4, was instrumented with six (6) accelerometers to measure longitudinal, lateral and vertical axis accelerations.  The vehicle’s door sills, driver’s seat, and right rear passengers’ seat were instrumented with magnetohydrodynamic (MHD) sensors to measure rotation rate about the lateral axis.  The driver’s and right rear passenger’s seat backs were instrumented with a test device to measure linear displacement.  The vehicle was impacted by a FMVSS 301 moving barrier.  The moving barrier’s specified impact velocity range was 46.5 to 48.1 km/h.


The test vehicle contained two (2) Part 572E 50th percentile male Hybrid III dummies.  The dummies were positioned in the left front and right rear outboard designated seating positions according to the FMVSS 208 laboratory procedure TP-208-12 Appendix A.  The driver dummy and the right rear passenger dummy were both belted.  Both dummies’ seat belts were instrumented with load cells to measure lap belt and shoulder belt forces and with potentiometers to measure spool out.


Both dummies were instrumented with head, chest, and pelvis accelerometers to measure longitudinal, lateral, and vertical accelerations; chest deflection potentiometers; left and right femur load cells to measure axial forces; and upper and lower neck load cells to measure longitudinal, lateral, and vertical forces moments.  The dummies were also instrumented with head and chest rotation rate sensors to measure rotation rate about the lateral axis.


The moving barrier was instrumented with five (5) accelerometers to measure longitudinal, lateral, and vertical axis accelerations.


The 83 data channels were digitally sampled and recorded at 12,500 samples per second and processed per SAE J211 March 1995.


The crash event was recorded by one (1) real-time panning motion picture camera and nine (9) high-speed motion picture cameras.  The pre- and post-test conditions were recorded by one (1) real-time motion picture camera.


The rear impact test summary data are presented in Section 2.0.  The summary of FMVSS 301 data are presented in Section 3.0.  The occupant, camera, and vehicle measurements are presented in Section 4.0.  Appendix A contains the still photographic prints.  Appendix B contains the dummy and vehicle data plots.  Appendix C contains the dummy verification data.  Appendix D contains miscellaneous test information.

Section 2.0
Rear Impact Test Summary

Test Results Summary

This rear impact test was conducted by TRC Inc. on October 21, 2003.


The test vehicle, a 2003 Infiniti QX4, was equipped with a 3.5-liter inline engine, automatic transmission, power steering, and power brakes.  The vehicle's test weight was 2210.6 kg.  The vehicle’s fuel system contained 79.9 liters of Stoddard for the test.  The vehicle's maximum static crush was 410 mm (measured with the bumper fascia).


The driver’s 36 ms Head Injury Criteria (HIC) was 69.  The driver’s chest maximum resultant acceleration with three (3) milliseconds minimum duration was 14.6 g.  The driver’s maximum chest deflection was 2 mm.  The driver’s left and right femur maximum axial compression forces were 553 N and 508 N, respectively.  The driver’s neck injury criteria (NIJ) were: tension-extension 0.12, tension-flexion 0.14, compression-extension 0.00 and compression-flexion 0.07.


The right rear passenger’s 36 ms HIC was 25.  The right rear passenger's chest maximum resultant acceleration with three (3) milliseconds minimum duration was 19.1 g.  The right rear passenger's maximum chest deflection was 0 mm.  The right rear passenger's left and right femur maximum axial compression forces were 1165 N and 1201 N, respectively.  The right rear passenger’s NIJ were: tension-extension 0.35, tension-flexion 0.06, compression-extension 0.35 and compression-flexion 0.17.


A static rollover test was not performed following the impact by decision of the COTR.

Data Acquisition Explanations


The moving barrier’s center of gravity Y-axis acceleration channel, BCGYG1, did not return to zero post-test.  The velocity and calculated resultant were also affected.

Table 1  Crash Test Summary
Test type:
Rear impact

Test date:
10/21/03

Test time:
15:26

Ambient temperature:
16 C

Vehicle:
2003 Infiniti QX4

Vehicle test weight:
2210.6 kg

Impact angle:1
180
Impact velocity:2
Primary = 47.3 km/h


Secondary = 47.3 km/h

Maximum static crush:
410 mm

Dummies:
Driver #202
Passenger #206

Type:
HIII 50th Male (Part 572E)
HIII 50th Male (Part 572E)

Location:
Left front
Right rear

Restraint:
3-point seat belt
3-point seat belt
Number of data channels:
26
26

Number of cameras:


High-speed
9


Real-time
1

1 With respect to tow track centerline.

2 Speed trap measurement (± .08 km/h accuracy)

Table 2  Test Vehicle Information
Vehicle manufacturer:
Nissan Motor Company

Make/model:
Infiniti/QX4

VIN:
JNRDR09413W303449

Model year:
2003

Body style:
MPV

Color:
Silver

Engine data:


Type:
Inline


Cylinders:
6


Displacement:
3.5 liters

Transmission data:
   4  Speed,
     Manual,
   X   Automatic,


       FWD,
     RWD,
   X   4WD

Date vehicle received:
10/17/2003

Odometer reading:
25

Dealer's name and address:
Vehicle supplied by VRTC

Accessories:
Power steering
Yes
Automatic transmission
Yes

Power brakes
Yes
Automatic speed control
Yes

Power seats
Yes
Tilting steering wheel
Yes

Power windows
Yes
Telescoping steering wheel
No

Tinted glass
Yes
Air conditioning
Yes

Radio
Yes
Anti-skid brake
Yes

Clock
Yes
Rear window defroster
Yes

Other
N/A

Certification data from vehicle's label:
Vehicle manufactured by:
Nissan Motor Co.

Date of manufacture:
08/02

VIN:  
JNRDR09413W303449

GVWR:
5300 lbs.

GAWR:
Front:
2650 lbs.


Rear:
2850 lbs.

Table 2  Test Vehicle Information, Cont'd.
Tires on vehicle (mfr., line, size):
Bridgestone, Dueler H/T, P245/65R17

Tire pressure with maximum 

capacity vehicle load:


Front:
300 kPa


Rear: 
300 kPa

Spare tire (mfr., line, size):
Bridgestone, Dueler H/T, P245/65R17

Type of seats:
Front:
Bucket


Rear:
Split bench

Type of front seat backs:
Power adjustable
Maximum width:
1775 mm

Wheelbase:
2700 mm

Location of "Recommended Tire Pressure" label:  
The label was located on the left B-pillar.

Data from vehicle's "Recommended Tire Pressure" label: 
Recommended tire size:
P245/65R17

Recommended cold 

tire pressure:
Front:
30 psi

tire pressure:
Rear:
30 psi

Seating capacity:
Front:
2


Rear:
3


Total:
5

Vehicle capacity weight: 1
472 kg

Test vehicle attitude:

Delivered attitude:
LF
820 mm;
RF
820 mm;
LR
825 mm;
RR
825 mm

Fully loaded attitude
LF
816 mm;
RF
815 mm;
LR
774 mm;
RR
768 mm

Pre-test attitude:
LF
766 mm;
RF
771 mm;
LR
797 mm;
RR
802 mm

Post-test attitude:
LF
741 mm;
RF
776 mm;
LR
868 mm;
RR
884 mm

1 Vehicle capacity weight = gross vehicle weight - unloaded vehicle weight

Table 2  Test Vehicle Information, Cont'd.
Weight of test vehicle as received (with maximum fluids):
Right front
514.0
kg
Right rear
433.4
kg

Left front
540.0
kg
Left rear
444.0
kg

Total front weight
1054.0
kg
(54.6% of total vehicle weight)

Total rear weight
877.5
kg
(45.4% of total vehicle weight)

Total delivered weight
1931.5
kg

Calculation of test vehicle's target test weight:

Total Delivered Weight (UDW) =
1931.5 kg

Vehicle Capacity Weight =
472.0 kg

Rated Cargo/Luggage Weight (RCLW1) =
133.0 kg
Weight of 2 Part 572E Dummies @ 76 kg each =
152.0 kg

Target test weight =
2216.5 kg

Weight of test vehicle with required dummies and 126.9 kg of cargo weight:
Right front
602.6
kg
Right rear
481.6
kg

Left front
634.4
kg
Left rear
492.0
kg

Total front weight
1237.0
kg
(56.0% of total vehicle weight)

Total rear weight
973.6
kg
(44.0% of total vehicle weight)

Total test weight
2210.6
kg
(0.3% below target test weight)

Weight of ballast secured in vehicle:  0 kg

Components removed to meet target test weight:  Head lights and passenger’s side mirror
Location of Vehicle’s CG:  1188 mm rearward of front wheel centerline.

Fuel System Data


Usable fuel system capacity
79.9 liters (from Owner’s Manual)


Actual test volume
79.9 liters


1
RCLW = Vehicle Capacity Weight – (68 kg x designated seating capacity)

Figure 1  Impact Velocity Measurement System


[image: image1.wmf]TWO PHOTO

EMITTER/RECEIVER

PAIRS

TWO PHOTO

INTERRUPTION

VANES

TOW TRACK

MOVING

BARRIER


The final vane clears the final emitter/receiver pair 50 mm before impact.
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Figure 2  Vehicle Accelerometer Placement
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Table 4  Post-Impact Dummy/Vehicle Data
Visible dummy contact points:

Driver
Right Rear Passenger
Head
Head restraint
Head restraint, roof
Chest
None
None

Abdomen
None
None

Left knee
None
None

Right knee
None
None

Door opening:

Left
Right
Front
Easy
Easy

Rear
Tools required
Tools required

Seat back failure:
Left Front Passenger
Reclined

Right Rear Passenger
None

Seat track shift:

Left Front Passenger
None

Right Rear Passenger
N/A

Glazing damage:
Rear window and left and right side


rear windows shattered

Other notable impact effects:
None

Table 5  Dummy Injury Criteria Data
Maximum Acceleration1

Head
Chest


X
Y
Z
R
X
Y
Z
R

Driver
20.5 g
2.5 g
12.6 g
22.6 g
14.7 g
1.8 g
4.8 g
14.9 g

RR Passenger
12.7 g
-2.4 g
-14.7 g
17.0 g
16.2 g
-1.8 g
-11.6 g
19.5 g

Maximum Femur Compressive Force


Left Femur
Right Femur


Driver
553 N
508 N


RR Passenger
1165 N
1201 N

Head Injury Criteria2
36 millisecond


HIC
Time t1
Time t2

Driver
69
84.80 ms
120.80 ms


RR Passenger
25
76.80 ms
112.80 ms

15 millisecond


HIC
Time t1
Time t2

Driver
32
95.44 ms
110.48 ms


RR Passenger
14
88.16 ms
103.20 ms

Chest Maximum Resultant Acceleration3


Acceleration
Time t1
Time t2

Driver
14.6 g
73.57 ms
76.53 ms


RR Passenger
19.1 g
39.41 ms
42.37 ms

Table 5  Dummy Injury Criteria Data, Cont’d.
Maximum Chest Deflection

Driver
2 mm


RR Passenger
0 mm

Neck Injury Calculations (Nij)2

NTF
NTE
NCF
NCE


Driver
0.14
0.12
0.07
0.00


RR Passenger
0.06
0.35
0.17
0.35

Upper Neck Axial Force


Neck Tension
Neck Compression


Driver
766 N
204 N


RR Passenger
466 N
758 N

1
See Report Sign Convention in Appendix D.

2
As defined in FMVSS No. 208.

3
Defined as equal to or exceeding 0.003 sec. duration.
Section 3.0

Summary of FMVSS 301 Data

Table 6 Fuel System Data
Vehicle year/make/

model/body style:
2003/Infiniti/QX4/MPV

Fuel system capacity:
79.9 liters (from owner's manual)

Usable capacity:
79.9 liters

Test volume range:
73.5 liters to 75.1 liters (92% to 94% of usable)

Actual test volume:
79.9 liters

Test fluid type:
Stoddard

Specific gravity:
0.764

Kinematic viscosity:
0.99 centistoke

Test fluid color:
Purple

Did electric fuel pump operate

with ignition switch "on" and

the engine not operating?
No

Details of fuel system:
Fuel tank is located inside of the left frame rail in front of the rear axle, the fuel filler neck runs through the left wheel well, the fuel filler cap is located on the left rear quarter panel, and the fuel lines run along the inside of the right frame rail.
Section 4.0

Vehicle, Occupant, and Camera Measurements

Dummy Kinematic Summary

Driver Dummy


Upon impact, the driver dummy translated rearward against the seat back.  The seat reclined slightly and the dummy’s head contacted the head restraint.  The dummy rebounded forward and came to rest seated upright on the driver’s seat.

Right Rear Passenger Dummy


Upon impact, the right rear passenger dummy was forced into the seat back.  The seat back reclined and the seat belt slid off of the dummy’s shoulder as the dummy moved vertically along the seat.  The dummy’s pelvis and legs left the seat and the head contacted the head restraint and then the roof of the vehicle.  The dummy came to rest seated upright in the seat.

Figure 3  Pre-Test And Post-Test Measurement Points


[image: image3.wmf]X1

X2

TO EDGE OF DOOR

(EVEN NUMBER FOR

RIGHT SIDE AND ODD

NUMBERS FOR LEFT SIDE)

Front Datum Reference

To leading edge in front

of door (right/left side)

To trailing edge behind

door (right/left side)

Front datum reference at

center of front bumper

Center of

steering column

To ‘A’ Post

Center of

steering column

To bottom of

‘A’ post (right/left side)

To firewall (right/left side)

To headliner

To steering column

X3

X21

X17

X4,5

X8,9

X10,11

X6,7

X18

X14,15

X12,13

X16

X19,20 (RIGHT/LEFT SIDE)


Table 7  Impacted Vehicle Measurements
Vehicle Make/Model: 2003 Infiniti QX4

Test Number: 031021-2

	No.
	Type of measurement
	
	Pre-Test
	Post-Test
	Difference

	X1
	Total Length of Vehicle at Centerline
	
4901
	
4502
	
399

	X2
	Front Surface of Vehicle to Front of Engine Block
	
840
	
840
	
0

	X3
	Front Surface of Vehicle to Firewall
	
1395
	
1395
	
0

	X4
	Front Surface of Vehicle to Upper Leading Edge of Right Door
	
1440
	
1448
	
-8

	X5
	Front Surface of Vehicle to Upper Leading Edge of Left Door
	
1645
	
1645
	
0

	X6
	Front Surface of Vehicle to Lower Leading Edge of Right Door
	
1760
	
1768
	
-8

	X7
	Front Surface of Vehicle to Lower Leading Edge of Left Door
	
1759
	
1765
	
-6

	X8
	Front Surface of Vehicle to Upper Trailing Edge of Right Door
	
2726
	
2730
	
-4

	X9
	Front Surface of Vehicle to Upper Trailing Edge of Left Door
	
2731
	
2731
	
0

	X10
	Front Surface of Vehicle to Lower Trailing Edge of Right Door
	
2755
	
2761
	
-6

	X11
	Front Surface of Vehicle to Lower Trailing Edge of Left Door
	
2752
	
2758
	
-6

	X12
	Front Surface of Vehicle to Bottom of " A " Post on Right Side
	
1680
	
1680
	
2

	X13
	Front Surface of Vehicle to Bottom of " A " Post on Left Side
	
1680
	
1680
	
0

	X14
	Front Surface of Vehicle to Firewall-Right Side
	
1420
	
1420
	
0

	X15
	Front Surface of Vehicle to Firewall-Left Side
	
1423
	
1423
	
0

	X16
	Front Surface of Vehicle to Steering Wheel Center
	
2148
	
2120
	
28

	X17
	Center of Steering Column to " A " Post
	
272
	
270
	
2

	X18
	Center of Steering Column to Headliner
	
416
	
425
	
-9

	X19
	Front Surface of Vehicle to Right Side of Rear Bumper
	
4825
	
4473
	
352

	X20
	Front Surface of Vehicle to Left Side of Rear Bumper
	
4827
	
4513
	
314

	X21
	Length of Engine Block
	
442
	
442
	
0


All measurements are in millimeters.

Figure 4  Vehicle Crush
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Notes:
L is pre-test length of contact surface.


C1 through C6 are spaced equally apart.


CL is vehicle centerline.

	Location
	Pre-test
	Post-test
	Difference

	L
	
1524 mm
	
	

	C1
	
4827 mm
	
4513 mm
	
314 mm

	C2
	
4905 mm
	
4495 mm
	
410 mm

	C3
	
4902 mm
	
4501 mm
	
401 mm

	C4
	
4901 mm
	
4503 mm
	
398 mm

	C5
	
4900 mm
	
4499 mm
	
401 mm

	C6
	
4825 mm
	
4473 mm
	
352 mm

	CL
	
4901 mm
	
4502 mm
	
399 mm


Vehicle:
2003 Infiniti QX4
Measured with bumper fascia:

1
The differences for points C1-C6, measured with the bumper fascia, are included in the 
NHTSA database submission as Damage Profile Distance 1-6.

Figure 4  Vehicle Crush, Cont’d.
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Notes:
L is pre-test length of contact surface.


C1 through C6 are spaced equally apart.


CL is vehicle centerline.

	Location
	Pre-test
	Post-test
	Difference

	L
	
1524 mm
	
	

	C1
	
4811 mm
	
4378 mm
	
433 mm

	C2
	
4890 mm
	
4436 mm
	
454 mm

	C3
	
4900 mm
	
4453 mm
	
447 mm

	C4
	
4900 mm
	
4454 mm
	
446 mm

	C5
	
4892 mm
	
4442 mm
	
450 mm

	C6
	
4815 mm
	
4389 mm
	
426 mm

	CL
	
4900 mm
	
4455 mm
	
445 mm


Vehicle:
2003 Infiniti QX4
Measured to bumper beam without bumper fascia.

Figure 5  Dummy Measurement Locations
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Table 8  Dummy Measurement Data


Driver
RR Passenger

Designation
Type of Measurement
(Serial #202)
(Serial #206)


WA
Windshield angle
35.4
35.4°

SWA
Steering wheel angle
25.8°
N/A

SCA
Steering column angle
64.2°
N/A

SA
Seat back angle
26.8°
21.8°

HZ
Head to roof
166 mm
146 mm

HH
Head to header
390 mm
N/A mm

HW
Head to windshield
555 mm
N/A mm

HR
Head to side header
242 mm
248 mm

NR
Nose to rim
391 mm
N/A

NA
Nose to rim angle
18.8°
N/A

CD
Chest to dash
551 mm
N/A

CS
Steering wheel to chest
314 mm
N/A

RA
Rim to abdomen
170 mm
N/A

KDL
Left knee to dash
139 mm
N/A

KDR
Right knee to dash
141 mm
N/A

KDA
Outboard knee to dash angle
21.9°
N/A

PA
Pelvic angle
23.5
24.8°

TA
Tibia angle
43.1
48.3°

KK
Knee to knee
288 mm
270 mm

ST
Striker to head
541 mm
430 mm


Striker to head angle1
-85.0
-73.5°

SK
Striker to knee
640 mm
681 mm


Striker to knee angle1
-5.5
6.3°

SH
Striker to H-point
263 mm
388 mm


Striker to H-point angle1
14.0
36.3°

SHY
Striker to H-point (Y dir.)
195 mm
239 mm

HS
Head to side window
340 mm
332 mm

HD
H-point to door
170 mm
164 mm

AD
Arm to door
91 mm
123 mm

BS
Backset
89 mm
83 mm

The seat back angle (SA) is measured relative to vertical, all other angles are measured relative to horizontal.

1 A negative angle indicates that the measurement point was located above the striker.

Figure 6  Seat Belt Measurements
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	Driver
	Right Rear

Passenger

	A
	PBU, top surface of aluminum plate to belt upper edge
	379
	350

	B
	PBL, top surface of aluminum plate to belt lower edge
	300
	265

	C
	Dummy centerline to outer edge of belt at chest flesh top
	110
	115

	D
	Dummy centerline to inner edge of belt at chest flesh top
	50
	60

	E
	TBI, dummy centerline to intersection

of upper torso belt and lap belt
	260
	200


Table 9  Seat Data

	P1 DATA:

	

	HEAD RESTRAINT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Vertical Adjustment:
	X
	
	-
	

	Vertical Locks:
	X
	
	-
	

	Fore-Aft Adjustment:
	-
	
	X
	

	Fore-Aft Locks:
	-
	
	X
	

	
	
	
	
	

	SEATBACK RECLINE TYPE
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Power:
	X
	
	-
	

	Lever (with detents):
	-
	
	X
	

	Lever (infinite)
	-
	
	X
	

	Lever (ratchet)
	-
	
	X
	

	Rotary Knob:
	-
	
	X
	

	Pivot Locks on Both Sides:
	X
	
	-
	

	
	
	
	
	

	LUMBAR ADJUSTMENT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Adjustable:
	X
	
	-
	

	
	
	
	
	

	BOLSTER ADJUSTMENT
	YES
	
	NO
	DETAILS

	Fixed:
	X
	
	-
	

	Adjustable:
	-
	
	X
	

	
	
	
	
	

	SEAT CUSHION TYPE
	YES
	
	NO
	DETAILS

	Cushion moves vertically independently of seat back:
	-
	
	X
	

	
	
	
	
	

	SEAT CUSHION FORE-AFT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Power:
	X
	
	-
	Travel:
	230
	mm
	
	
	
	

	Manual-Detents:
	-
	
	X
	First Detent:
	-
	Last Detent:
	-
	Travel:
	-
	mm

	Manual-Infinite:
	-
	
	X
	Travel:
	-
	mm
	
	
	
	

	
	
	
	
	

	SEAT CUSHION VERTICAL
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Power:
	-
	
	X
	

	Manual-Detents
	-
	
	X
	

	Manual-Infinite
	-
	
	X
	

	
	
	
	
	

	SEAT TEST POSITION
	
	
	
	

	Seat Cushion Fore-aft:
	at mid-track position

	Seat Cushion Vertical:
	Non-adjustable

	Seat Back:
	25 degree torso angle as set with H-point machine

	Head Restraint:
	Adjustable; full up position


Table 9  Seat Data, Cont’d.

	P3 DATA:

	

	HEAD RESTRAINT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Vertical Adjustment:
	X
	
	-
	

	Vertical Locks:
	X
	
	-
	

	Fore-Aft Adjustment:
	-
	
	X
	

	Fore-Aft Locks:
	-
	
	X
	

	
	
	
	
	

	SEATBACK RECLINE TYPE
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Power:
	-
	
	X
	

	Lever (with detents):
	X
	
	-
	

	Lever (infinite)
	-
	
	X
	

	Lever (ratchet)
	-
	
	X
	

	Rotary Knob:
	-
	
	X
	

	Pivot locks on Both Sides:
	-
	
	X
	

	
	
	
	
	

	LUMBAR ADJUSTMENT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Adjustable:
	-
	
	X
	

	
	
	
	
	

	BOLSTER ADJUSTMENT
	YES
	
	NO
	DETAILS

	Fixed:
	-
	
	X
	

	Adjustable:
	-
	
	X
	

	
	
	
	
	

	SEAT CUSHION TYPE
	YES
	
	NO
	DETAILS

	Cushion moves vertically independently of seat back:
	-
	
	X
	

	
	
	
	
	

	SEAT CUSHION FORE-AFT
	YES
	
	NO
	DETAILS

	Fixed:
	X
	
	-
	

	Power:
	-
	
	X
	Travel:
	-
	mm
	
	
	
	

	Manual-Detents:
	-
	
	X
	First Detent:
	-
	Last Detent:
	-
	Travel:
	-
	mm

	Manual-Infinite:
	-
	
	X
	Travel:
	-
	mm
	
	
	
	

	
	
	
	
	

	SEAT CUSHION VERTICAL
	YES
	
	NO
	DETAILS

	Fixed:
	X
	
	-
	

	Power:
	-
	
	X
	

	Manual-Detents
	-
	
	X
	

	Manual-Infinite
	-
	
	X
	

	
	
	
	
	

	SEAT TEST POSITION
	
	
	
	

	Seat Cushion Fore-aft:
	Non-adjustable

	Seat Cushion Vertical:
	Non-adjustable

	Seat Back:
	25 degree torso angle with the H-point machine

	Head Restraint:
	Adjustable; full-up position


Table 10  ICBC Measurements

	
[image: image8.emf]H

B



	P1 DATA:

	

	ICBC MEASUREMENTS
	
	
	
	
	
	
	

	HEAD RESTRAINT POSITION

(vertical/fore-aft)
	B

(mm, backset)
	
	H

(mm, height)
	
	Torso Angle (deg)
	
	Height Along Torso Line from Pivot (mm)

	Adjustable / Fixed:
	100
	
	19
	
	25.0
	
	788

	
	
	
	
	
	
	
	

	Head restraint positioning details:
	Full down position

	
	
	
	
	
	
	
	

	Adjustable / Fixed:
	105
	
	86
	
	25.0
	
	787

	
	
	
	
	
	
	
	

	Head restraint positioning details:
	Full up position

	
	
	
	
	
	
	
	

	HEAD RESTRAINT POSITION – CONFIGURED FOR TEST

(vertical/fore-aft)
	B

(mm, backset)
	
	H

(mm, height)
	
	Torso Angle (deg)
	
	Height Along Torso Line from Pivot (mm)

	Adjustable / Fixed:
	105
	
	86
	
	25.0
	
	787

	
	
	
	
	
	
	
	

	

	Head restraint positioning details:
	Full up position


	P3 DATA:

	

	ICBC MEASUREMENTS
	
	
	
	
	
	
	

	HEAD RESTRAINT POSITION

(vertical/fore-aft)
	B

(mm, backset)
	
	H

(mm, height)
	
	Torso Angle (deg)
	
	Height Along Torso Line from Pivot (mm)

	Adjustable / Fixed:
	65
	
	127
	
	25.0
	
	788

	
	
	
	
	
	
	
	

	Head restraint positioning details:
	Full down position

	
	
	
	
	
	
	
	

	Adjustable / Fixed:
	68
	
	64
	
	25.0
	
	790

	
	
	
	
	
	
	
	

	Head restraint positioning details:
	Full up position

	
	
	
	
	
	
	
	

	HEAD RESTRAINT POSITION – CONFIGURED FOR TEST

(vertical/fore-aft)
	B

(mm, backset)
	
	H

(mm, height)
	
	Torso Angle (deg)
	
	Height Along Torso Line from Pivot (mm)

	Adjustable / Fixed:
	65
	
	64
	
	25.0
	
	790

	
	
	
	
	
	
	
	

	

	Head restraint positioning details:
	Full up position


Figure 7  Dummy Targeting Information


[image: image9.wmf]A

B

C

H

a

RR

D

T2

T4

T3

T11

T12

T12

B1

B2

P


	Parameter
	Dummy

Position (#)
	Vertical

Dist. (mm)
	Actual

Dist. (mm)
	Dist. To Side

Camera (mm)

	Target T2 to T3
	1
	241
	254
	940 to T2

	Target T3 to T4
	1
	292
	330
	813 to T3

	Target T4 to Orig.

(on center console)
	1
	45
	57
	813 to T4 /

762 to Orig.

	Target on Arm
	1
	N/A
	N/A
	813

	Target on Head CG
	1
	N/A
	N/A
	965

	Centerline of Seat
	1
	N/A
	N/A
	1041

	Target T2 to T3
	3
	220
	225
	N/A

	Target T3 to T4
	3
	290
	305
	N/A

	Target T4 to Orig.

(non-moving part)
	3
	N/A
	N/A
	N/A

	Target on Head

Restraint (T2)
	3
	N/A
	N/A
	914

	Target on Arm
	3
	N/A
	N/A
	813

	Target on Head CG
	3
	N/A
	N/A
	940

	Centerline of Seat
	3
	N/A
	N/A
	1041

	Target on Door Panel
	3
	N/A
	N/A
	1397


Figure 8  Rear Impact Measurement Device Measurements
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	Dimension
	Position 1

Left
	Position 1

Right
	Position 3

Left
	Position 3

Right

	a (deg. From horiz)#
	65.0
	64.5
	2.5
	1.7

	b (deg. From vertical)
	29.9
	29.9
	19.6
	18.4

	c (mm)
	140
	152
	1005
	1010

	d (mm)
	368
	368
	360
	360

	e (mm, above H-pt.)
	337
	337
	384
	384

	f (mm, MHD to rotary pot; Vertical)
	356
	356
	356
	356


# - Pos. 1, LEFT string not parallel to long. axis; off by 28.9 deg.

	
	Position 1, Front
	Position 3, Rear

	Seat back angle
	Pre (deg)
	Post (deg)
	Pre (deg)
	Post (deg)

	Left MHD Bracket

(from horizontal)
	26.5
	36.1
	19.8
	29.9

	Right MHD Bracket

(from horizontal)
	31.0
	28.2
	20.5
	24.6

	Front sill *
	1.0
	1.3
	N/A
	N/A

	Rear Sill *
	N/A
	N/A
	(-) 15.1
	(-) 26.1


* From horizontal, positive denotes front of sill higher than rear.

Figure 9  Camera Positions
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Table 11  Camera Information

Camera


Lens
Speed
Purpose of

Number
Location
Type
(mm)
(frames/s)
Camera Data


1
Left wide
Digital HG
27
1000
Vehicle crush

2
Real time panning
Bolex
Zoom
24
Vehicle dynamics

3
Onboard cart
Digital HG
8
1000
Vehicle crush

4
Right wide
Digital HG
50
1000
Vehicle crush

5
Pit rear
Digital HG
50
1000
Vehicle dynamics

6
Pit mid
Digital HG
50
1000
Vehicle dynamics

7
Pit front
Digital HG
50
1000
Vehicle dynamics

8
Overhead
Digital HG
20
1000
Vehicle crush

9
Onboard driver
Digital HG
5.3
1000
Dummy kinematics

10
Onboard rear passenger
Digital HG
5
1000
Dummy kinematics

Appendix A

Photographs

Appendix B
Data Plots

Appendix C

Dummy Certification Data

Pre-Test Calibration
Driver Dummy S/N 202

Pre-Test Calibration

Right Rear Passenger Dummy S/N 206

Post-Test Calibration
Driver Dummy S/N 202

Post-Test Calibration

Right Rear Passenger Dummy S/N 206

Appendix D

Miscellaneous Test Information

Sign Convention

SAE J211 MAR95
Accelerometers:
+X:  Forward


+Y:  Rightward


+Z:  Downward

Potentiometers:
+Chest longitudinal deflection:
Outward


+Chest lateral deflection:
Leftward


+Seat belt displacement:
Outward


+Seat belt extension:
Elongation


+Knee slider displacement:
Distance between femur and tibia



increased (in relation to a seated dummy)

Rotation potentiometers:


+About the X-axis:
Left foot-eversion - Right foot-inversion


+About the Y-axis:
Left/right foot-dorsiflexion


+About the Z-axis:
Left foot-internal - Right foot-external

Load cells:
+Femur force:
Tension


+Seat belt force:
Tension


+Barrier force:
Tension

Neck load cells:
+X force:
Head pushed rearward


+Y force:
Head pushed leftward


+Z force:
Head pulled upward (tension on neck)


+X moment:
Left ear rotating toward left shoulder


+Y moment:
Chin rotating toward chest


+Z moment:
Chin rotating toward left shoulder

Tibia load cells:
+X force:
Ankle forward, knee rearward


+Y force:
Ankle rightward, knee leftward


+Z force:
Tension


+X moment:
Bottom of tibia moving leftward


+Y moment:
Bottom of tibia moving rearward

Sign Convention, Cont’d.
SAE J211 MAR95

Lumbar load cells:
+X force:
Chest rearward, pelvis forward


+Y force:
Chest leftward, pelvis rightward


+Z force:
Chest upward, pelvis downward


+X moment:
Left shoulder toward left hip


+Y moment:
Sternum toward front of legs


+Z moment:
Right shoulder forward, left shoulder rearward

Frequency Response Classes
SAE J211 MAR95
Typical Test Measurements
Channel Class
Vehicle Structural Accelerations for use in:


Total vehicle comparison
60


Collision simulation input
60


Component analysis
600


Integration for velocity or displacement
180

Barrier Face Forces
60

Belt Restraint System Loads
60

Anthropomorphic Test Device


Head accelerations (linear and angular)
1000


Neck


Forces
1000


Moments
600


Thorax


Spine accelerations
180


Rib accelerations
1000


Sternum accelerations
1000


Deflections
180


Lumbar


Forces
1000


Moments
1000


Pelvis


Accelerations
1000


Forces
1000


Moments
1000


Femur/Knee/Tibia/Ankle


Forces
600


Moments
600


Displacements
180

Sled Accelerations
60

Steering Column Loads
600

Head form Accelerations
1000

Description Of Timing Marks On TRC Inc. High-Speed Film

All TRC Inc. high-speed cameras are equipped with red LEDs which put timing marks on the right edge of the film.  TRC Inc. uses a single timing generator to generate the timing for all cameras.  This allows the timing marks to be common to all cameras.  The timing marks can be used to measure camera speed (frames per second) or to locate a point in time before or after the time-zero event.

The timing marks appear on the film as small red marks on the right edge of the film.  Round marks are left by the Photosonic and Stalex cameras while horizontal bars are left by the Hycam, Locam, and Fastax II cameras.

The timing generator puts out a pulse for every millisecond plus it generates additional pulses for hundredths and tenths of seconds.  To explain this further, we can use an example of a camera running at 1000 frames per second.

1.
Every frame will have one LED appear in it.  This indicates a millisecond pulse.

2.
Every ten frames will have two LEDs appear in it.  These indicate a millisecond pulse plus a hundredth of a second pulse.

3.
Every one hundred frames will have three LEDs appear in it.  These indicate a millisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse.

To locate time-zero, observe the continuous LED that is visible on the left side of the frame at the beginning of each view.  Locate the frame where the left side LED is fully extinguished and reverse 4 frames for the Photosonic cameras; reverse 5 frames for Hycam cameras; reverse 2 frames for Stalex cameras.  This frame is time-zero.

The direction column on the following sheets describes the transducer output as mounted and wired in the test location.  The polarity column indicates whether a polarity change occurred during data acquisition to conform to J211 MAR95.  See Report Sign Convention sheet for description of data output as presented in the report: occasionally channels have been adjusted in post-acquisition processing to conform to J211 MAR95. 
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