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SECTION 1
PURPOSE QOF COMPLIANGE TEST

Tests were conducted on a MY 2003 Liberty Freedom Schaol Bug, NHTSA No. C30901, in
accordance with the specificalions of the Office of Yehicle Safety Compliance OVEC) Test
Procedures TP-222-03 to determine compliance to the requirements of Federal Motor Vehicle
Safety Standards (FMVSS) 223, "School Bus Passenger Seating and Crash Protection™

This program is spensored by the National Highway Traffic Safety Administration (NHTSA),
under Contract Mo, DTNH22-02-D-01057 .
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SECTICGN 2
TEST DATA SUMMARY

The passenger seating and crash protection tests were conducted during July and August 2003.
The test vehicle, MY 2003 Liberty Freedom Schaol Bus, NHTSA No. ©30801, did not appear 1o
meet all the requirements of FMVSS 222, All tests were conducted by MGA Research
Corporation at the Wisconsin Cperations.

LINEAR AND AREA MEASUREMENTS

Seat to seatibarrier spacing was checked on all seats and found 1o be 610 mm or less as shown
on Data Sheet 1.

The seat back height and fronl surface area of Seat Nos. 1 and 8 were measured in accordance

with Section 12.1 of QVSC TP-222-03. As shown in Data Sheet 2 for Seat Nos. 1 and 8, the
seat back area is greater than ninety percent of the seat bench width multiplied by 508.

SEAT CUSHION RETENTION

Seat Nos. 54 and 55 were tested in accordance with Section 12 3 of OVSC TP-222-03. Seat
cushion weight was 3.5 kg, The maximum force reached for both seats was 173 N. The lower
time limit boundary (1) was approximately 3 seconds with an approximate |oad duration of 5
seconds. As shown in Data Sheet 3, the seat cushions tested complied with all requirements.
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SECTION 2 {CONTINUED)
TEST DATA SUMMARY

SEAT BACK FORCE/DEFLEGTION TEST - FORWARD

Seat No. 57 was tested in accordance with Section 12.4 of OVSC TP-222-03. Seat bench width
was determined to be 762.5 mm. "W' was calculated to be 2.0 The seating reference point
(SRP) was 492 mm above the bus floor, The deflection of the seat back at conclusion of lower
icading bar loading at 3114 N position was 85 mm. The allowable maximum deflection withaut
moving the seat back to within 102 mm of anather seat or restraining barrier was 356 mm. Thea
stroke rate of the upper loading bar was detemmined by the test enginger to be 14.4 mmise:.
The logation of the upper icading bar was 406 mm above the SRP. The test was stopped when
the maximum deflection curve of the upper loading bar was 1719 joules. The minimum reguired
area under the force versus deflection curve of the upper lcading bar was 452 W or 904 joules.
As shown on Data Sheet No. 4, Seat No. 57 met ihe force deflection forward requirements.
See Plots 3 and 4.

SEAT BACK FORCE/DEFLECTION TEST - REARWARD

Seat Nos. 53 and 56 were tested in accordance with Section 12.4 of OVSC TP-222-03. Seat
bench width was determined to be 763 mm for Seat No. 82 and 763 mm for Seat No. 56, “W"
was calculated o be 2.0. The seating reference point (SRP) was 492 mm ahove the bus floor,
The allowable maximum deflection without moving the seal back to within 102 mm of another
seat or restraining barier was 254 mm. The stioke rate of the upper Inading bar was
determined by the test engineer to be 10.6 mmisec for Seat Nos. S3 and 56. The location of the
loading bar was 343 mm above the SRP for both Seat Nos. S3 and S6. The test was stopped
when the maximum deflection of the seat back of 254 mm was achieved.
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SECTION 2 (CONTINUED)
TEST DATA SUMMARY

SEAT BACK FORCE/DEFLECTION TEST — REARWARD (CONTINUED)

The area under the force versus deflection curve of the lwading bar was 802 joules for Seat No.
%3 and 872 joules for Seat No. S8. The minimum required area under the force versus
deflection curve of the loading bar was 316 W or 632 |oules. As shown in Data Sheet No. 5, the
tested area under the force versus deflection curve for the Inading bar does comply with the
requirements for both Seat Nos, $3 and S6. See Plots 5 and 6.
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SECTION 2 (CONTINUED)
TEST DATA SUMMARY

KNEE FORM IMPACT ZONE TESTS

Seat No. 51 was tested in accordance with Section 12.7 of OVSC TP-222-02. The mass of the
knee form was 4.52 kg. All knee form contact area criteria and impact anergy criteria were met
for the seat.

HEAD FORM IMPACT ZOME TESTS

Seat No. 31 was tested in accordance with Section 12 6 of OVSC TP-222-03. The mass of the
head form was 5.20 kg. All head form contact area criteria was met for the seat. The impact
energy criteria of 4.5 joules for locations H7 and H12 were not met, Sea Plots 17 and 22.

Yvall barrier (above and behind front door) on right side of vehicle failed to mesat impact energy
criteria of 4.% joules for locations H14 and H15, See Plots 23 and 24.

SEAT BELT ANCHORAGES

Seat belt anchorage for seat location S5 was tested in accordance with Appendix A of QYSC
TP-222-03. Seat location 35 is located as shown in seating diagram in Section &

Seat belt anchorages and specially made high strength webbing straps were usad to conduct
the test. The seat belt anchor points failed to meet the required load of 22 241 N far each due to

farure of seat to bus ancher points at an achieved load of 18.318 N and 20,098 N for the two {2}
seating positions being tested. See Plots 33 and 34.
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ADMINISTRATIVE DATA SHEET

Tesl Vehicle: 2003 Liberly Freedom School Bus NMHTSA Mo, C30901
Test Lab: MGA Research-Wisconsin Operatlons Test Date: 7003
INCOMPLETE WEHIGLE {IF APPLICABLE)

Manufacturer: General Molors Carporation

e Express

WVIN: 1GBHGIOU831110237

Build Date: 10/02

Cenificatian Date; MiA

COMPLETED VEHICLE {SCHOOL BUS)

i Manufacturer. 2003 Liberty Bus
Make/Model: School Bus/Freedom
VIN: 1GBHG38U831110237
MHTSA Na.: 30801
Color; Yellow
GVWR: 4,335 kg 7 9,600 Ibs
Build Date: 32/03
Certification Date: 0203

DATES

Vahicle Receipt;

“June 11, 2003

Start of Compliance Test:

July 7, 2003

Completion of Compliance Test;

August 15, 2003

TEST VEHICLE (SCHOOL BUS) DISPOSITION:

COMPLIANCE TEST:

FMVSE 3015 Test

All tests were performed in accordance with the references outlined in TP-222-03.

Recorded By: ;M %
9/ .

Approved By Hp&aﬁ r}ﬂ.wi-}

S
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GEMERAL TEST DATA SHEET

Test Vehicle: 2003 Liberty Freedom Schocol Bus NHTSA Mo: C30901
Test Lab: MGA Research-Wisconsin Operations Test Date: TMoM3

SCHOOL BUS IDENTIFICATION

Model YearMifr MakeModel; 2003/Liberty/School Bus/Freedom

Wheelbase: 3.84 m .

Fassenger Capacity: 17 {1 driver, 16 passengers)

NHTSA No. | C30001

VIN: 1GBHG30UB31110237
_C-:::nventional or Foravard Controd; Fonward i

GVWR (Certification Label) FRONT: 1557 kg B

GVWR (Certification Label) REAR; 2780 kg

GVWR (Certification Label) TOTAL: 4355 kg ]

TEST CONDITIONS
Date(s) of Test: 7703 - 6115/03
Ambient Temperature (*C): 20
0°C to 32°C

Required Temperatura Range:

SEAT IDENTIFICATICN

Seat Manufacturer:

Model Name & Mumber:

mm vinyl,

Seat frames are constructed of 25.4 mm round weldad stesl
tubing. The seat back has a .535 mm steel pan weldsd to
the tubing and is covered with 25 mm poly fogm on the frant
surface and 25 mm rebond foam on the outer edges and 35
Cescription of Seats; mm molded Stymofoam blocks inset into the sutboard knee
impact areas. The seat cushion is constructed of 10 mm
particie board with 125 mm tapering to 85 mm poly foam
pad. The seat back and seat cushion are wrapped with .58

C. E. White
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SECTION 3
COMPLIANCE TEST DATA

The foliowing data sheets document the resuits of testing on the MYZ2003 Liberty Freedom
Scheol Bus, NHTSA No, C30801.
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DATA SHEET 1

SEAT TO SEAT/BARRIER SPACING

Test Vehicle: 2003 Liberty Freedom School Bus

NHTSA Mo C30s01

Test Lab: MGA Research-Wiscansin Operations Tesl Data: TH0/03
REQMT =610 MM (< 24"}
SEAT MEASUREMENT OF SPACING FROM CLASS 1 BUSES ONLY)
NUMBER | SRP FORWARD IO SEAT/BARIER (mm} PASSIFAIL
1 480 PASS
. 485 PASS
3 470 PASS
4 495 PASS
T s 460 PASS
5 505 PASS
7 495 PASS
| 8 480 l PASS

COMMENTS: NONE

Recorded By:

L
Approved Br?_ﬁmg&@%
SN

i
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DATA SHEET 2
SEAT BACK HEIGHT & FRONT SURFAGE AREA TEST

Test Vebicle: 2003 Liberty Freedom School Bus NHTSA Na.:  C30901
Test Lab: MGA Research-Wisconsln Operations Test Date: 7M10/03

—_ SEAT NUMBER: =8

FASS/FAIL
1 Is the seat back height at least 508 mm vertically ahave the PASS
" | SRP?{85.1.2}
2. Measure the seat back front projected area in a verticai plana bound by horizontal

planes through the SRP and 508 mm above the SRP according to the foll pwing
procedure;
Width, 2 = 651 mm; width, b =745 mm;  radius = 110 mm
Area = %2 (a+h} x 508 mm = 354 584 mm® - *5 185.5 mm® = 348 398.5 mm=
3 Measure the seat cushion width - - W1 = 762.5 mm
- If the: seat cushion is not reclangular, measure the cushion at the forward most edge
and the rearvard most edge. average the widths, and use the average width as W1,
— 4 Calculate the following: 0.9 x YW1 x 508 mm = 348,615 mm?

[ PASS/FAIL

5. | Is item 2 greater than item 42 (55.1.2) PASS

L.

- NOTE: For a seat back or a seat cushion that has a nonsymmetrical shape or has a large radius
at the corner, the above described measuring method must be modified as reguired to cbiain
_ gccurate area measuremaeants.

Comments:  * Denotes area outside of radius.

Recorded By:

Approved By M M, r\“m&:} DATE: December d, 2003
s ®

—_ .,_.\h-}
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DATA SHEET 2 (CONTINUED)
SEAT BACK HEIGHT & FRONT SURFACE AREA TEST

SEAT NUMBER: %1

PASSFAIL

4| s the seat back height at least 508 mm vertically above the PASS
| _ | SRP? (8§5.1.2)

2. Measure the seat back front projected area in a vertical plane bound by horizontal
planes through the SRP and 508 mm abave the SRF according to the foilowing
procedure:

Width, @ =851 mm; width, b =745 mm:  radius = 110 mm
Area = ¥z (a+b) x 508 mm = 354 584 mm? - *5,185.5 mm? = 348,398 5 mm?

3 Measurs the seat cushion width - - W1 = 762 5 mm
If the seat cushion is not rectangular, measure the cushian at the forward moet edge
and the rearward most edge. average the widths, and use the average width as W1,

4. Calculate Lhe following: 0.8 x W1 x 508 mm = 348,615 mm?

| PASS/FAIL
I's. | Is item 2 greater than item 47 (55.1.2) PASS

NOTE: For a seat back or a seat cushian that has a nonsymmetrical shape or has a large radius

at the corner, the above described measuring mathod must be modified as required to abtain
accurate area measurements,

Comments:  * Denotes area oylzide of radius.

Recorded E',,-r:?QZ %

Approved By: % ; DATE: December 4, 2003
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DATA SHEET 3
SEAT CUSHION RETENTION TEST

Test Vehicle: 2003 Liberty Freedom School Bus NHTSA No.:  €30901
Test Lab: MGA Research-Wiscansin Operations Tesl Date: 7I10/03

SEAT NUMBER: 54

1. Cushion WeightiMass = 3.5 kg
2. Cusghion Weight x5 =F = 1725 N {35.1.5)
3. Complete the foilowing forceftime graph:

F=1725N

Z mO|om

T T T 1 N N I B
T1=3o0es. T2wE oo,

TIME, Seconds
F must be 5 x Cushion Weight; t1 and 2 must be according to the following expressions:
T1=>1 sec., <G sec,t2 =1 + 5 sec,, + 0 sec. and -0.10 sec.

PASSIFAIL

Did seat cushion separate from the seat structure at any PASS
attachment point? {(55.1.5)

-

DESCRIBE SEAT CUSHION ATTACHWMENTS: 2 half shell clamps on front of seat and 2
pivoting latch on rear.
Comments: NONE

Recorded By, M %
o .

Approved By = DATE: December 4, 2003
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DATA SHEET 3 (CONTINUED}
SEAT CUSHION RETENTION TEST

Test Vehicle: 2003 Liberty Freedoam Schoo! Bus NHTSA Mo C30901
Test Lab: MGA Research-Wisconsin Operations Test Date: 71003

SEAT NUMBER: S5

4. Cushion Weight/Mass = 35 kg
5. Cushion Weight x5 =F = 1725 N {551.5)
8. Compiete the following forceftime graph:

F=1725N

mogmo

TM=3zec T2=Es30c

TIME, Seconds
F must be 5 x Cushion Weight; t1 and t2 must be according ta the following expressions:
T1==1sec., <5 sec 12 =t1 + S sec,, + 0 sec. and -0.10 sec,

PASSFAIL

4. | Did seat cushion separate from the seat structure at any PASS
| attachment point? {55.1.5)

LESCRIBE SEAT CUSHION ATTACHMENTS: 2 half shell clamps an frent of seat and 2
pivoting latch on rear.
Comments:  NOME

Recorded By:

Approved By: DATE: December 4, 2003
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DATA SHEET 4
SEAT BACK FORCE DEFLECTION TEST - FORWARD

Test Vehicle: 2003 Liberty Freedom Schoo! Bus NHTSA Mo C30901
Test Lab: MGA Research-Wisconsin Operations Test Dale: 7M0/03

SEAT NUMBER: 57

1. SeatBench Width = 762.5 mm
W= (Seat Bench Width¥#381 mm (round to nearest whole number) = (2)

Seat Reference Point (SRP) location is: (Description of location as supplied by the
COTR): 492 mm Above Floor, 268.2 mm back from front edge of seat

2. Location of lower loading bar is 10 mm above the SRP.

(Requirement: Between 102 mm above and 102 mm below the SRP) (85131
Length of lawer loading bar = 635 mm
Seat Back width at SRP = 735 mm

3. Include x-y plot of Foree vs. Time for the lower loading bar.

4. Deflection of the seat back at conclusion of lower bar loading (1557 YW Newtons
position) = 65 mm, at slart of upper bar loading 65 mm, at end of upper bar loading
NE mm. (NR = Not Recorded)

5. Maximum deflection allowed withaut moving the seat back to within 102 mm of
another seat or restraining barrier = 356 mm (must be 356 mm of less) (85.1.3)

5. Seat back movement rate selected by the test engineer = 14.4 mmps

7. Location of upper loading bar is in a horizontal plane 406 mm above the SRP.
(Requiremant: 406 mm) {55.1.3.3). Length of upper loading bar = 521 mm Width of
seat back at 406 mm above SRP = 623 mm

8. Reason for slopping seat back deflection:

__ Reached deflection determined in ltem 6 above (if less than 356 mm)
£ Reached 356 mm maximum allowed deflection (Actual deflection was 3438 mm)
— Separation was about to occur

9. Include the x-y plot of foree vs. deflection for the upper loading bar with boundarias

of Figurs 14 {OVSC TP-222-3) superimposed.
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DATA SHEET 4 (CONTINUED)
SEAT BACHK FORCE DEFLECTION TEST - FORWARD

P PASS/FAIL
41 |8 the seatin its final deflected position within 102 mm of the next PASS
' | seat or bamier?
PASS/FAIL
4z | Doesthe forward force vs. deflection trace of the seat back lie PASS
L __| within the corridor? (S5.1.3)
13. Include a deflection ve. time piot for the upper loading bar.
14 The area within the foree vs. deflection curve = 1720.4 joules
15. 452%Y = 904 joulss (55.1.3.4)
PASS/FAIL
16. | is item 14 greater than or equal fo item 157 ($5.1.3.4) PASS

Camments; NONE

Recorded By: 0 f

Approved By: =

“

15 of 110

DATE: December 4, 2003




DATA SHEET &
SEAT BACK FORCE DEFLECTION TEST - REARWARD

Test Vehicle: 2003 Liberty Freedom Schoal Bus MHTSA Mo ©30901
Test Lab: MGA Research-Wlsconsin Operations Test Date:; 7M0/3

SEAT NUMBER: 83

1. SeatBench Width = 762.5 mm
W = (Seat Bench Width)381 mm ({round to nearest whole nurnber) = (2)

2. Location of the loading bar is in a horizontal plane 343 mm above the SRP of the test
seat. (Requirement: 243 mm above the SRP) (55.1.4.1)
Length of loading bar = 571 mm
Width of seat back at 343 mm above SRP = 674 mm

3. Deflection of seat back at 222 N preload = Not Recorded
Mazximum deflection allowed without meving the seat back to within 102 mm of
another seat = 255 mm (maximurn allowed = 254 mm) (35.1.4)

5. Beat back movement rate selected by the test enginegr = 14.4 mmisec

8. Rsason for stopping deflection;
___Reached deflection determined in Item 4 ahove {if less than 254 mm)
& Reached 254 mm maximum ailowed deflection (Actual deflection was 251 mim)
— Separation was about to oceur

. Include the x-y plot of force vs. deflection for the loading bar with boundaries of
Figure 18 (OVSC TP-222-3} superimposed,

PASSFAIL

g | Does the force vs. defiection plot lie within the boundaries of PASS
| Figure 18 (OVSC TP-222-03)?

8. Include a deflection vs. time plot for the upper loading bar.
10. 316W = 6832 joules
11. The area within the force vs. deflection curve = 802 4 joules
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DATA SHEET 5 (CONTINUED)
SEAT BACK FORCE DEFLECTION TEST — REARWARD

PASS/FAIL

12. | Is item 11 greater than or equal to itern 107 {55.1.4.2) PASS

Comments:  Maximum allowesd deflection was excesded.

Recorded By:?ﬂ Qﬁ

Approved By

DATE: December 4, 2003
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DATA SHEET 5 (CONTINUED)
SEAT BACK FORCE DEFLECYION TEST - REARWARD

Test Vehicle: 2003 Liberty Freedom Schoal Bus NHTSA Mo C30801
Test Lab: MGA Research-Wisconsin Qperations Test Date: Homns

SEAT NUMBER: 58

1. Seat Bench 'Width = 762.5 mm
W = (Seat Bench Width)/381 mm ({round to nearest whole number) = (2
2. Location of the loading bar is in a horizontal plane 343 mm above the SRP of the test
seat. (Requirement: 343 mm above the SRP) (8$5.1.4.1)
Length of loading bar = 571 mm
Width of seat back at 343 mm above SRP =674 mm
- 3. Deflection of seat back at 222 N preload = Not Recorded
4. Maximum deflection allowed without moving the seat back to within 102 mm of
— anether seat = 255 mm (maximum allowed = 254 mm) (S5.1.4)
Seat back movement rate selectad by the test engineer = 14.4 mmifsec
Reason for stopping deflection:
- Reached deflection determined in Item 4 above (if less than 254 mm)
_X Reached 234 mm maximum allowed deflection (Actual deflaction was 251 rnmy}
__ Separation was about to occur
7. Include the x-y plot of force vs. deflection for the loading bar with boundaries of
- Figure 18 {OVS0 TP-222-3) superimposed.

PASSIFAIL

g | Does the force vs. defiection plot ke within the boundaries of PASS
" | Figure 18 {OVSC TP-222-03)7

8. Include a deflection vs. time plat for the upper loading bar.
10. 316W = §32 joules
11. The area within the force vs. deflection curve = 873 joules
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DATA SHEET & (CONTINUED)
SEAT BACK FORCE DEFLECTION TEST —- REARWARD

FASSIFAIL

12. | Is Hem 11 greatsr than or equal to itern 107 {S5.1.4.2)

PASS

Comments:  Maximum allowed deflection was exceeded.

Recorded By: M %
4 .

Approved By:

19 of 110

DATE: December 4, 20053




CATA SHEET &
HEAD FORM IMPACT CONTACT AREA REQUIREMENT

Test Vehicle: 2002 Liberty Freedom School Bus NHTSA Ng.:  C30901
Test Lab: MGA Research-Wisconsin Operatlons Test Date: Ti15/03

SEAT NUMEBER: B1

/. 0

-Hl -H2 HE1G

IH4 +H% +H#f

SEAT BACK REAR SURFACGE

NOTE: SHADED AREA IS NONCONTACTABLE SURFACE

1. Locate x-y reference poirt on sketch above for head form impact locations. (Label
the positive and negative directions, if applicable)

2. Identify head fortm impact location on sketch by placing H1, H2, H3, H4, H5, and HE
in the appropriate location.

3. Define and mark on graphic above, the plane of reference for head form impact
angle:
0% = Parallel With Floor, {(+) is Up, (-] is Down
X = From Inboard Edge of Seat
¥ = Up From Top Surface of Flogr
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DATA SHEET & {CONTINUED)

HEAD FORNM IMPACT CONTACT AREA REQUIREMENT

4. Complete the following table:

41 (2) {3) {4l © [ @& | (7} |
Head Location Speed Trap Derived Contact CA = 1935 mm®_|
Imoact X | ¥ ] angle Impact Valocity | Area (CA} [ Yes- . No-
& Test # Velocity"™ mps mps . mm’ Fass | Fail
H1 515 | 406 0 1.52 1.76 4650 | PASS
H2 413 | 406 | 0 1.52 1.50 4010 | PASS
H3 311 | 406 ¢ 1.53 1.27 3990 PASS
H4 515 406 0 1.55 1.31 4689 PASS
H5 413 | 330 0 1.56 168 2650 PASS 7
HB M | 330 0 155 1.26 1970 PASS

* Contact Velocity from Item 7 below
" Vetocity Range = 1.52 mps, +0.08, -C mps

Aftach Contact Area Prints.
Attach acceleration versus time plots for each impact.

Integrate the acceleration versus time plots and attach plots of the rasults that show

veloeity versus time.

Comments: NOMNE

Recorded By: QZ %
I )

Approved By:
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DATA SHEET 7
HEAD FORM IMPACT ENERGY REQUIREMENT

Test Vehicle: 2003 Liberty Freedom School Bus NHTSA No..  C30901
Tast Lab: MGA Research-Wisconsin Operations Test Date: TH5/03

SEAT NUMBER: 51

: - 3

1117 -HE& T8

— IR +HI 1112

SEAT BACK REAR SURFACE

NOTE: SHADED AREA IS NONCONTACTABLE SURFACE

o 1. Locate x-y reference point on sketch above for head form impact locations. (Label
ihe positive and negative directicns, if applicable)

. 2. Identify head form impact location on sketch by placing H7, H8, HS, H10, H11, and
H12 in the appropriate lacation,

3. Define and mark oh graphic above, the plane of reference for head form impact

angle:
07 = Parallel With Floor, (+} is Up, {-) is Down
X = From Longitudinal Centedine of Vehicle
Y = Up From Top Suface of Flogr
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DATA SHEET 7 {(CONTINUED)
HEAL FORM IMPACT ENERGY REQUIREMENT

4. Complete the following table:

- [ () (2} 3 @ HEIG) {7 &)
Heag Location Speed Trap  Derived | Max Engy Calumn & < Column&>= 45
impact & Impact Velocity | HIC Reqd | 1000 joules
Tesl # X Y Angle | Welocity ™ **mps Jouke [ Yes- No- Yes- Ng-
. mps Pass Fail Pass Fail
H7 208 [ 330 | © 6.84 {b) 640 [ 1164 [ 3.9 X X
Ha 107 | 330 | © 5.66 B40 [1108| 50 X X
Hg 75 [ 330 0 .63 651 | 1071 | 548 X X
"H1D | 200 | 406 | 0O B.57 {a} 630 | 1051 | 124 X X
H11 107 | 408 0 .53 (a) 618 | 881 | 143 X X
C H12 | 78 (408 0 6.64 648 | 1436 44 X X
L. . . .

* Impact velocity fram iterm No. 6 below
** impact velocity range = €.6% mps, +0, -0.08 mps

5. Attach acceleration versus time plots for each impact.

&. Integrate the acceleration versus time plots and attach plots of the results that show

velocity versus time.

Comments:  (a) Impact velocity lower than allowed.
{b) Impact velocity higher than allowed.

Recorded By: QZ %
& i

- Approved By: DATE: December 4. 2003
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DATA SHEET 7 {CONTINUED)
HEAD FORM IMPACT ENERGY REQUIREMENT

Test Vehizle: 2003 Liberty Freedom Schoo! Bus NHTSA No.: C30901
Test Lab: MGA Research-Wisconsin Operations Test Date: 8/15/03

SEAT NUMBER: Barrier Above and Behind Front Dogr

/ +H14

+H!|5

WALL BARRIER REAR SURFACE BEHIND FRONT DOOR

NOTE: SHADED AREA IS NONCONTACTABLE SURFACE

- 1. Locate x-y reference point on skatch above for heac form impact locations. (Label

the positive and negative directions, if applicable}

2. |dentify head form impact |ocation on sketch by placing H14 and H15 in the
apprapriate lacation.

3. Drefine and mark on graphic above, the plane of reference for head form impact
angie;
0° = Parallel With Floor, (+} is Up, {-) i Down
X = From Longitudinal Centading of Vahicle
¥ = Up From Top Suface of Floor
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DATA SHEET 7 (CONTINUED)
HEAD FORM IMPACT ENERGY REQUIREMENT

4. Complete the following table:

- [ ) (2) iy @ | B [ @) (7} (8
Head Location Speed Trap | Derived | Max Cngy Column 3 < Caolumn § = 4.5
impact & Impact WVelocity | HIC Rend | 1000 jElEs
Test # X Y Angla | Meiooity ** | “mps Joules | Yes- Mo- Yes- Mo-
mps Pass Fail Pasg Fail
H14 413 | 983 O B.69 5.72 6573 | 1.74 X X
H1564{a) | 413 | &78 0 665 5.84 48 . 2.21 X X

* Impact velocity from tem No. 6 below
** Impact velogity range = §.69 mps, +0, -0.08 mps

3. Aftach acceleration versus time piots for each impact.

8. Integrate the acceleration versus time plots and attach plots of the results that show
velocity versus time.

Comments:  {2) Impact on plastic rivet

- ;{/

-— Approved By: DATE: December 4, 2003
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DATA SHEET &
KNEE FORM IMPACT TEST

Test Vehicle: 2003 Liberty Freedom School Bus HHTSA N, G30901
Test Lab: MGA Research-Wisconsin Qperations Test Date: TH503

SEAT NUMBER: 81

4 N

+K1 K2 +K3

+I4 K3 +K5

KT KR

SEAT BACK REAR SURFACE

1. Locate x-y reference paint on skeich above far knee form impact locations. {Label
the positive and negative directions, if applicable}

2. Identify knee form impact location on sketoh by placing K1, K2, K3, K4, K5, K6, K7,
and K& in the appropriate location,

3. Define the plane of reference for knes form irmpact angle:
0% = Paralle| With Floor, {+) is Up, {-) is Down
X = From Longitudinal Centerline of Vehicle
Y = Up From Teop Surface of Floor
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DATA SHEET 8 (CONTINUED}
KNEE FORM IMPACT TEST

4. Complete the fullowing table:

- {1} (2) 3y 4 T & [ ® {7} i i8) i
Knee Location Spesd Trap | Derived | Cont. | Resist Column & > Column 6 =
impact & Impas Velocity | Area | Force 1835 mm”* 28BN
Test # x Y | Angle | Velocity ** | **mps | mn? {M) ¥ ag- Mo- Yes Mo-
i _mps . |_Pass Fail F_*a 55 Fail
K1 254 | 100 1] 4 H3{a) 4 68 2090 | 1319 X x
K2 152 | 100 0 489 473 3080 | 1137 X H4
K3 a0 100 0 491 4.81 2079 | 1718 X X
Kad 254 50 0 4.81 4.59 335D | 1848 4 X
KB 152 60 )] 463(by - 483 NiA 1185 MfA NiA, X
K8 50 | 50 0 4.86 461 N/A | 2004 | NA | NIA X
K7 152 | -50 a 4,86 4.68 MNiA& 1967 Mia, MiA X
KB 50 -BD 0 | 4.80(k) 4 .84 A | 2084 MNIA P X

* Impact velocity from item No. 7 below
** Impact velocity range = 4.86 mps, +0.08, -0 mps for contact area, +0, -0.08 mps for force

5. Altach Contact Area Prints for K1, K2, K3 and K4.
- 8. Aftach acceleration versus time plots for each impact.
Integrate the acceleration versus time plots and attach plots of the resuits that shaw
velocity versus time for each impact K1 through KB8.
8. Aftach force vs. time plots for K5, K&, K7 and K8,

Cornments:  (a) Impact velocity lower than allowsad.
{bY Impact velocity higher than allowed.

- Recorded By: M Q""d J z:
i}.-" -

Approved By:

DATE: December d, 2003
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DATA SHEET &
SEAT BELT ASSEMELY ANCHORAGES

MNEMTSA Mo 30901
Test Data: 70103

Test Yehicle: 2003 Liberty Freedom School Bus
Test Lab: MGA Rescarch-Wisconsin Operations

SEAT LOCATION: S5

RASSIFAIL
‘ 4 | Are all seat belt assembly anchorages designed for farward PASS
| occupant position?
Load Application Angle (degrees)
: Measureg L
] Seqt Seatlr‘lg Anchar Spacing MeaE.urEd Side View Plan Yiew
oacation Location Type P— Angle Horizomtal From VYehicle
Load Angle Zenter Line
Left Inner 1 250 60° 11.2° 1.37
55
| Right Cuter 1 250 6a° 11.2° 1.3°

i

The spacing for an individual seat belt assembly anchorage shall be at least 165mm apart as
measured between the vertical center lines of the bolt holes.

3

Specified angle range above horizantal to he 20° to 75°

Required Actual Max, | Pass/F
Seat Location | Seating Location Load Test Loag . Comment
&il
(N} (N}
Left Inner 22,24 1853%.2 Fail {a}
55
|' Right Cuter 22,241 200987 fall fa)

Comments. (a} Seat pulled out of floor anchor points.

Recorded By:

Approved By: DATE: December 4, 2003
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Test WVehicle:
Test Lak:

SECTION 4

INSTRUMENTATION AND EQUIPMENT LIST

2003 Liberty Freedom Schoel Bus MHTSA No.:  C30901
MGA Research-Wisconsin Qperatlons Test Date: THDIOZ
Equiprment Description | Model!Seral No. Cal. Date Hext Cal. Data
Wactra |
Computer HP US03263612 -
Test Fixtureg MGA TF2003 -— -
AID Intarface Metrabyte DAS-1802 —- -
1210AF-5K
Load Cell Interface 161210 21003 gM003
Load Cell Interface 1220 AF £ 1432580 52703 112703
. Digital Pro 360/ Comp

Inclinormeter Protractor Lab BA20HO3 14420403
Steal Tape Stanley Powerlock £ 101 44902 104903
Impact Fixture MGA [F2003A - -
Camera Sony DEC-&75 — —

. . Planix5 ) .
Planimeter Sokkia Corp. 007319 703 0¥05

F284-2000
Accelerometer Endeveo 7 ANTF1 3720/03 8/20:03
Oragan

Temp. Recordear Seientific Wh-918 201803 2001403
Linear Mation P-25A 7 1202-
Transducer Ametek 10366 507103 11/07103
Linear Mation F254 / 1102-
Transducer Arnetek 18182 BA07H03 11707103
Beh Anchor Fixutre MGA BAF 2003 — --
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SECTION §
PHOTOGRAPHS

TABLE OF PHOTOGRAPHS

Left Side View of School Bus

% Front View From Right Side of School Bys

¥ Rear View From Right Side of School Bus

Certification Label and Tire Placard

Vehicle Interior View Fram Front to Rear

Vehicle Interior View From Rear to Front

Typical Seat Cushion Test Satup

Pre-Test of Seat Cushion #54

Fost-Tesl of Seat Cushion #54

Pre-Test of Seat Cushion #55

Fost-Test of Seat Cushion #3855

Typical Seat Back Force Deflection Forward Test Setup
Pre-Test of Seat Back #7 Force Deflection Fonward Test
Fost-Test of Seat Back #7 Force Deflection Forward Test
Typical Seat Back Force Deflection Rearward Test Setup
Pre-Test of Seat Back #6 Foree Deflection Rearward Tast
Post-Test of Seat Back #8 Force Deflection Rearward Test
Fre-Test of Seat Back #3 Forca Deflection Reanwvard Test
Post-Test of Seat Back #3 Force Deflection Rearward Test
Typical Seat Cushion Construction

Typical Head Impaciar Set at O degrees

Typical Knge Impactor Set at 0 degrees

Fre-Test of Head and Knee Impact Locations on Seat #1
Post-Test of Seat #1 Haad and Knee Impact Locations
Typical Seat Back Construction (Back View)

Typical Seat Back Construction {Front View)

Set up of Seat Bett Anchorage #55

Fre-Test Seat Belt Anchorags #55
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32
33

35
36
37
38
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40
41
42
43

45
48
47
48
49
50
51
52
53
54
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59




Post-Test Seat Belt Anchorage #55

Post-Test Seat Belt Anchorage #85

Set up and Pre-Test Wall Pag Behind Drivers Seat {Passenger Side}
Post-Test Wall Fad Behind Driver's Seat {Passenger Side)
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SECTION &
TEST PLOTS

TABLE OF TEST PLOTS

Seat Cushion Retention Seat #54
Seat Cushion Retention Seat #35
Seat Back Forward Deflection Seat #57
Seat Back Forward Deflection Seat #57 (Lower)
Seat Back Reamward Deflection #53
Seat Back Rearward Deflaction #56
H1 Head Farm Impact (1.5 m/is)

H2 Head Form Irnpact {1.5 m¢s)

H3 Head Form Impact (1.5 m/s)

H4 Head Form Impact (1.5 m/g)

H5 Head Form Impact (1.5 m/s}

HE Head Form Impact (1.5 méz)

H7 Head Form Impact (6 69 m/s)
H8 Head Form Impact {6.69 mvs)
H9 Head Form Impact (6.68 mfs)
H10 Head Form Impact {6 .68 mfs)
H11 Head Form Impact (6.69 mvs}
H12 Head Form Impact (6 89 mfs)
H14 Head Form Impact {6.69 mrs)
H15 Head Farm Impact (& £9 mfs)
K1 Kree Fomn impact

K2 Knee Fom Impact

K3 Knee Form Impact

K4 Knee Form Impact

K5 Knee Form Impact

K& Knee Form Impact

KT Knee Form Impact

K8 Knee Form {mpact

Left Seat Belt Anchorage 55

Right Seat Belt Anchorage 55
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‘ @I“!‘“ Test Desc: 57 Forward Deflaction Upoer Test Data: 7-10403
= Companent IC; Liberty Bus MHTSA #: C30001
— FORCE
12500 [Ny VS DEFLECTION ) |
: Total Energy: £,71£.2
B 100004 - - - . R P
: _ 'd:__"__ﬂ-—a— ;
— - ,/./ T ’_‘7
7500 . _/ ) . e .. _/ .
Z ' /f 3
—— ]|
250 400
"] Man s mm
| Haczen s
Ml -G e
._ THIn: ¥ S
— 100
FORCE {N) VS TIME {SEC)
— 10000
4 I l_“'ll
BOOO--- - T \ Mai 82004 N
_ GaD0-T- / . T \\' o ) T Tl 65
4000 c e “-..II . .
30004 e \\_ .. [ Mit: 57,54
— al . f o ™ 6135
-2000 —t H—t—t—t=——r+ | b
0 20 40 g0 &0 100




Component 10; Liberty Bus

‘ %’“!l : Test Desc: 57 Forward Deflaction Lower

Test Date: F-1C-03 |
MNHTSA # 30801 i

FORCE {N} ¥ DEFLECTION {mim]

7000

6000 - ._--5. R
5000 - -

4000+ SRR
3000+ - - o
2000-- - -

Total Erergy: Nat ‘-.falil.‘j

DISPLACEMERT {mm) VS TIME (SEC)

70 . ; [, e
Eﬂi:""','//_\m. AR s . R

baw: 70.2 mir

T._ B T '_ U T TTTT] ThanzdA g
! T --- : - - M 21 1m
' ; .-l - __] thin 108
————t+— | .. — e —tr—t——+—+—+ :.- I +— I .
25 50 7h 100 125 150 175 200
FORCE {N) ¥5 TIME {SEC]
T000 ,
sonaL e - - .
5000 J,ff' \ N o 0 ; Mae 51907 W
4000 | H\ SREE - Thigs 2355
3000 | - f e oo s e .- :
2000 { /----- - Cmem e C e \"1. __:. - Min: 474N
1000+ 4 -~ -nn - e e e _—
E}—__J- e IR \w.._,._____._.‘_.__“_,...,_h__.._._;_. : 13419
-t I P R ¥ '

G 25 0 o 100
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FE “ l!l H Test Dese: 53 Reaward Deflaction Test Data: 7-1C-03 .
| TEEEE—— Component I0: Literty Bus MHTSA #: C30901
FCRCE(N WS D O
10000, et (M) VS DEFLECTION o) , | |
Total Energy: 902.4 J : ; :
8000+ - - - P -
- : i f
, ' ' H -__"__Wh"\
8000 |- _—— e e, _-- _' [ ,,—"—”"Fr |,lJ
' = e /
ﬂ‘,wth'“” - I
4000+ - - o _.___../;//f /
- ; //-H : 1 :
/ ; ; S
20004 - - - s _' C e - B N
. // _f/
i W
- A
ﬂ—— - - ol e e e e e e g i e PR :- - - -
: ! ! | .
' ey o I ] —
-50 1] 50 100 150 200 250 300
DHSPLACEMENT (imim) ¥3 TIME [SEC)
300 T _
00— --- - AT - SRR Wate; 2554 o
. _T“_“.n._____ﬁ; - : e
! - . ! Thlae 2455
T e e - *
| R “:‘h:'a..‘_:_x% - - Miv; -7 amm
t i t t } t —d } } t —
20 30 40 a0 60
FCRCE {N) VS TIME {SEC)
7000 : e |
8000t S e T sn
EGUU-__ ) /4-’7"‘/’ i | Mo BS3AEN
4000 | - /:-’ Ry A MexdBEE
3“':”:.___ e s e e e e e
2000- / o __ | wuzon
10{]3::—{_,/{ - ] T .S
-1DCID-::~'=::::-,::::::}: .
O 10 20 30 410 &0 &0
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Test Desc: 26 Rearward Defection

Test Cate: 7-10-03

Component 10: Liberty Bus MHTSA #: CI00M |
CRCE (N} V3 D
'10[]00—:- (A} EFLECTION [mm] |
Total Energy: 872.7 ) : ' .
8000 - 3 P : - 0
| . o
e /
s000 - ----- - I e PEEC RS ; o
| " !
| e /
1 1
40004 s o - /.f N
20004 - - B : - ___./ e
/ :
; = :/'
04 _"'F:m_.,_.__u_wm b y _
t —t— | I l F—— I =t I 1= I ——
-850 0 ) 100 150 200 250 300
DIZPLACEMENT (mm) VS TIME (SEC)
300— -
&l - - R N Cemmm e o Wac: 2850
200+ R /f - ‘-]“\\\ . ] .
1501 L / o P S - T 223 §
1001 . e e e e M 75 mm
- -_’.‘" . -
5O-- 7 - So o Lo - \\ T THir-54 4 5
O-f="- - . .- - e e e H‘T‘*-H.___
-ED 1 I t i t t t I t t t : t : t } }
o 10 20 30 40 a0 60
FORCE (N} VS TIME (SEC)
TDDG 1 f .____J.,-nn-'h-t—\-j._____,_r i
6000+ T e B \ : - \ Mar: 6ATA0N
5000 - SRR LRI ;
4000 | —— R - - | TMmxig2s
30001 - SRR T _
2000 T - !__r - ' [ \ - em o i -GN
1003 :ﬂ__,,f’ T LT LT ) M 3 S
-1000-+—————| — — . :
0 10 20 30 40 50 60
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FMWSS 222 HEAD FORM IMPACTS (1.5 mis)

— 1|1 |H] Test Date: 7/14/03
_ !II Vehiche: Liberty Bus Locasion: H1
| NHTSA # 30601
1o 5 NEADXACCELERATION(GS YSTIE) MO8 183 - Tu12408 1240408
10-— -
5 ] o Max 1,34 G's

O ._rL\lJﬂ"‘LMu J}.:Ti’f\\-’__:""'-
{

0 0.05 01 0.15 0.2 0.25
VELOGITY X (mis) ¥S TIME {5}
15— .
04— _ . -

TMax: 0135
Min; 6.28 G's
TMin: 002 5

Max: 35.69 mis
TMax 426 5
win: -0.04 mis
TMin 0.06 5

VELEINF: 1,759 my's
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P ‘ ¥ FIMWY35 222 HEAD FORM IMPACTS (1.5 mus) TestDale 71503
EII'JII Vaehick: Liberty Bug Locasion: H2
| NHTSA # C309H
. HEAD X ACCELERATION (G's] VS TIME (S) HIC 36: 1.78 T1:1080 5 T2 4050 5
10— - -
75+ - - - :
i : : | Max: 6.77 G's
5__ - 2 - - . .
- ' . Thzx: 0.08 5
. - . 't Min: 528 G's
: A |
. ' ot I Thin; 0.02 5
VLI : /ﬁ'u\ TN r-)‘—f%'_ﬂ”._,_'ij.-ﬂk-___f_ﬂ:
[ e L S -
| ! 1
RN :
_5__1'_.. - | e . - - R
[ SV |
¥ E— |~ ' I — ' —f— I f | t f
0 .05 .1 015 0.2 0.25 0.3
YELOCITY X (mis) WS TIME (S}
15 . : -
H | I
10— - - -
| ;
- : f Max: 1.52 mis
: i ' ) | TMaw i 3
f _ Win: -1.59ms
Z , TMin: 7.93 8
: AL "
hy
. .L’L_’“‘f"_'"rjl L 'H‘-LL_ _r"‘m YEL@IMP: 1 5ms
-5 l + b ! } ; ' + | | 1 ' + I I t
0 0.05 0.1 0.15 0.2 0.25 0.3
72 of 110




FMWS3S 222 HEAD FORM IMPACTS (1.5 mis)

Test [kater 7-15-03

]
ﬁ"lﬂﬂ Wehicle: Libarty Bus Location; H3
NHTSA # (30801
1.5 _HEAD X ACCELERATION (G5) S “IME (5} HIC35:208 T 0808 T2:40.705
wbs o S
. [ ] ; Tax; .60 G's
: : TMax: .08 5
25 S S Min: .59 G's
. - H\LL S~ | _ Thdin; 0.01 5
f\,‘ /_/ ~ e ool T ———
. :
_2_5_- : \Iﬂl /.__ —— . : - - -
_5_- I."'| .ll....;__._.. o - l -
\In' i ;
_T_E } t I - I ! i I I ! I } - i ! ! i !
O 0.05 .1 015 0.2 0.25 0.3
VELOCITY X {m/s) ¥S TIME (5]
15 , ,
10— - . . !
1 Max: 1,32 mis
51 ) i Thax 3018
' Win: -26.87 mis
P 1
: £ ' TMin 9.0 5
5 ) e ~ 5 e |ver@me 1272 ms
: - —_— — ]
3 -
A ———— o e | ;
0 0.05 0.1 0.15 0.2 0.25 0.3
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FMVES 222 HEAD FORM IMPACTS (1.5 mis)

‘ ===yI1q:)

Test Date: 7-15-03

Veficly: Liberty Bus Location: H4
NHTSA # C30401
(o HEADXACCELERATION @vs TWE(S)  WIC®346 Tiiams  m2ssws
10 b g oo S _ | -
_ I
. B : : Max 064 G's
5 - - ‘ s | TMax 0125
' Min: -9.04 &5
0-— k _ P e § I _ | e O TMIC 002 5
N\ "~ o N
51 \_—fl’ ] R R
L ' - 1
T Il I i
|IJII I'-_.I I . H .
-10 ——t—t by —— bl -|—I—|—|—|—l-I g —I—|—|—|
a 0.05 0.1 015 Q.2 .25 0.3
VELOCITY X {mis) S TIME (5]
15 \ -
10-—- - — :
i ‘
. Mas: 1.40 mis
51 i ) | TMax: -0018
' ] : Min: -26 53 myg
1 J ; . TMin 8.925
ol L__.l\:.: S L VEL@IMP: 1.314 mis
-5 — [—— ' -———t i ' —] o ; =
Q 0.05 .1 0.15 0.2 0.25 .3




:

FMYSS 222 HEAD FORM IMPACTS (15 mis]

Tes! Date; 7-15-03

SR &
= I“!l ll Wehizla: Libsrty Bus Location: H5
‘ NHTSA # C30901
12,5 HEAD X ACCELERATION (G') VS TME (S) HIC36:084  T515505 1251508
BT
L 0 o R - - _f -
75+ LY P feemn
! Max: (.92 G's
5., o ) . ] TMax: 017 §
i , Min: 440 G's
25+ - - e - | TMin: £.02 S
R S —
0 M /f_: : A —_\_ml——ﬁ — S—
C . \
o A !
25| 1,|"'_ — L . . .-
s
AV _ :
R I : rjo- — bt -
] 0.05 01 015 0.2 .25 .3
VELQCITY & (mis) VS TIME ()
15_' T _ |
101 SRt - :
T : Max: 12.97 mis
5. } . . TMax: 5185
‘ Min: 016 mfs
T4 . TMin: 0,08
od b T e - T =~ —— VEL@WP: 1683 mis
5L : — —t : | PR — i | | .
1] 0.05 01 0.15 4.2 .25 03z
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| e . FMWES 222 HEAD FORM IMPACTS (15 s
%II"I ll Vahisla: Liberty Bus
NHTSA #; C30601

Tasl Date: 7-1603
Location; He

HIC 36: 1.06

HEAD X ACCELERATION (G's] ¥5 TIME {S) T 1350 8

125

T2 48505

10

pr— . . - e e

751 |. '____.__..: . dem e o

A

Max: 0.67 G's
CTMax: 011 8
Min: -4.51 G's
Thdin: 3.04 5

0 .05

VELOCITY X {m/s] ¥S TIME (5}

0.3

15-

Max: 1.32 mfs
TMax 001 5
Min: 3377 mifs
'Tiin: ©.28 5

. VELEBIMF; 1.25% mis,
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==y

MHTZA # C30%M

FMVES 222 HEAD FORM IMPACTS (6 65 mis)
Vehicle: Liberty Bus

Test Jata; 7-15.0%
Leocaton HY

HEAD X ACCELERATION (G'5) VS TIME (3

Hiz 26- 116.39

T:2405

T2 29305

|——-- Max 584 Gs
N | Thiaw: .06 S

Min: 43,60 '
-21]-_ /f - _—
JFL_ _ e I Thlin: D.01 &
; —— i - :
0.15 0.2 0.25 0.3
: - |'|—_' e | Max: B.74 m/s
M : | | Thax: 0015
dal
H‘ - | Min; -10.04 m/s
- THir: 9.13 &
. - - VEL@IMP: 6.404 s
: It - — —— — -
0 0.05 0.1 0.15 0.2 0.25 0.3
FORCE X {N) ¥5 TIME {S)
n_:—w. \,/_wrﬂh P | Max: 3M53 N
—5{]0-"- -_\_.. e - - aiia - Thax DG S
-1000 ;|— / EEEE 3 - Min:-2,225 02 N
1500 [\v_, : -- ’ TMir: 0.01 &
_EDM- \JI e m . . -
2500 M — Ly t } ——t— t
D 0.05 0.1 0.15 0.2 0.25 0.2
0 - -
200l - - Erergy. .90 ,
-200 | -
__ -300- - L e
= i
= -4004 - -
= b .
LE _5m ._ . - - -
-600 -
-mn? AT ; :
0 0.004 0.005 0.006
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FMW5S 222 HEAD FORM IMPACTS (8,69 mis)

Waohicke: Liberty Bug
NHTSA # C309(H

Test Dala 7-15-03 |
Lacation; HE

T1. 380 5

T2 32705

HEAD X ACCELERATION (53] ¥S TIME [5)

Hig 38: 110.79

Max 892 G5
| TMax 4,13 3

Min:-37.47 G's

TMin: 001 5
40 1- Lt ' —t— ——+—t Fol———— | — = - —
0 0.05 0.1 0.15 0.2 0.25 03
5 VELUCITY X (i3] W5 TIME {S)
' . | Max: 1419 mis
- ‘ - S .- [ Thax; 9618
nees _‘.. : - ! - - Min: -2.60 mis
v - | ThMin: 0.05 8
,LMﬁi.' C e e o ae— T e — — - -=-
—————— T | VELERIMP: B.394 m/s
1 —t + 1 — t — |—t +— 1 —— . +
0.05 0.1 0.15 02 0.25 0.3
FORCE X {N) VS TIME
50']1 il {N) (<) )
D_I;L' f/' NN e |Maxases2N
500 I|l— o / _____ i : TMax: 0138
i Min: -1, 31276 M
-1040 | - / e i .
: : Thin; 0.01 5
~1500+ - V’\/ . -
-2000 - 1. ——t I —t—+ — — :
4] 0.05 2.1 15 02 .25 0.3
Q _— —— - : . .-
_1po 1 e _.Enegy 4.95 ) ]
+ i "—:_\_\_\_H_
2004 - - - P ! -

,..._-Eﬂﬂ—-— - Ce—— o \\\K"‘a: e e 2

qu,ﬂﬂ______ . - “,":\_{h . e --

o —EUD—__- ______ - ' \__ - —em - ——
600 : . : TR :
-700 —— ——]— —t—t I —

0 Tira {s) 0.001 0.002 0.002 0.004 0.005 {.006
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FMVES 222 HEAD FORM IMPACTS {£.69 mis)

Test Date: 7-15-03

P I“ﬂn Wehicle: Liberty Bus Locabion: HY
L NHTSA # C30901
 HEAD X ACCELERATION (Gi) VS TWIE(S) Hic 36: 107.13 5308 T2:2390%
|' ' S — Max; 10,268 G's
o AT ot  Thiax 0.10 3
—’f_r_i\__h_’l/ T‘\"-“III. \}J\m__,z\_ _,,_.__,,—._,-..__._._a_.:—\.—\_ _ ] .
o : o . o Min: -37.69 G
- - Thiin: 0.01 5
—1 | —— b } " — | :
0.05 0.1 0.15 0.2 0.25 0.3
- VELOCITY X (mfs) ¥S TIME {5}
. f e |Max15.38mis
‘_.._ - : — . e | TMax: 811 8
A ! - - - = | Min: -2.37 mis
‘ e ; T TMir: 0.05 S
L T ' | VEL@IMP: 6.51 mis
—t — -t ' ———1 - t - —
0.05 0.1 0.15 0.2 0.25 0.3
00 FORCE X (N} v5 TIME {8}
ool - S e e Max: 524.12 N
~—. N : - = .
n_{{ SR \U’f{.\..__,:\:_._,._..__.-_;-— T e Thiax: (110 5
500+ .\_\|I - P — --- | Min:-1,92403 N
-1000- \ s - Thin: 0.01 §
1500 | ! L“\/‘} e S
-2000 L —— —— i — F—t + : ———t——+— —
0 0.05 0.1 0.15 0.2 0.25 0.3
P e B
100+
-200 i
- -300+ -- -
= A !
o 400 : -
] 1
S -500— : --
-600 |
=700 — 1 "
0 Tire 9 0.001 0.008
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FMVYES 222 HEAD “ORM IMPACTS (669 mis) Test Date: 7-1503
=
! E,,l'l!ln Wehicle: Liberty Bus Locatien: H10

MHTSA #: C30901

T 44605

HEAD X ACCELERATION ('s} VS TIME (8] Hic 36; 105.09 T1: 10,00 2

e N f | Max 16.40 Gs
T ; ﬂ___f\f \z’ﬁk- i "_' . _' — | TMax 012 8
.'“s'f c I Min 4136 0%

iﬁ H\./ Voo I L L

5 VELOGITY X fmss) VS TIME (5)

0 005 07 015 02 025 03

0 005 0.1 015 02 025 0.3

1. S A N e Max: 83854 N
5001 AV, ;
o1+ - R B G o I
G Min: -2,110.33N

20]— | ; ] | Max: 6.70 mig
184 . - e : e e TMax:-0.01 &
01 | C e S - - - Min: 330 mrs

5'1\ B = ] TMin: 0.06 8

D—_— : L e T T — | VEL@IMPF: 6.302 mfs

1500 | 5 n/u _ TERRTLEE Thin: §.02 3

005 01 018 02 025 03

0 Time {s) C.0025
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Forca (N}

' FMWSS 222 HZAD FORM IMPACTS (.68 mfs)

Test Jgte: 7-16.03

S
ﬁ.l'!‘“ Vehicle: Liherty Bus Location: H11
WHTSA # 30901
1l ) |
20 | —_— ; i Max: 13.08 G's
10+ h - L /\_/_j\_u o T : TMax: 0125
[ /{ -y (\/\’-J—Hw e T —
S’"\‘ : Min; -35.15 G's
_1{]__. [ Ilﬁ . R - -
-20) - \.,_ _||IH'\J' - - S Thin=0.02 &
30+ ¢ "k}’!l' _ Cem TR
404+ — [ |+ 1 ] ;
0 0.05 0 0.15 0.2 .25 0.3
o VELOCITY X i) VS TIME [5)
Max: 554 mify
Tiax: D1 &
Min: -18.94 mfy
- o : 1Mina708
] . : o | | vEL@IMP: 6 132 ms,
=20 - ——t—t t r ——| —t—t- |-— —— ———t—t
G 0.05 01 0.15 0.2 0.25 0.3
FCRCE X (N} VS TIME [5)
1000 — .
500—! .. " S o 5 Max: 667,72 N
e T NN e e TMaX: 012§
' R i | Min: -1,705.56 N
- - Lo | Thein: 0.02 5
o +—| +—1 —1 t :
2.1 015 0z 0.25 03
O - - .- .
00 [ . TTT— ——r - . Energy. 14-2?."] |
-200 e — " ;
300 4-- . e -HH"‘“& N -
400 e e TN -
-500+ -y - me - e - .-
—Eﬂﬂ—__— - AP . e ' HH - -
700D ———f | — = 14— AP
0.0025 0.005 0075 0.0 0.0125

0 Tire (8]
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NHTZA & C3000M

Test Date: 7-15-03
Location: H12

S ‘ FMVES 222 HEAD FORM IMPACTS {659 mis)
= Ill .In Vehicle: Liberty Bus

HEAD X ACCELERATION {38 VS TIVE (S) Hic 36: 143.56 TH.3505 Te: 1810 8
o Max 15.00 G5
_:;_ ' :;_ o ] TMax: 0.09 5
Soemme e Min: -44.45 G’
: L | TMin 001 5
-50-— |t —— N U S S !
0 0.05 01 0.15 0.2 0.25 0.3
 _VELOGITY X (i) VS TIME (S)
andl— R, ! Max 21,36 mis
15 | e e e Ce e D e e TMan 803 5
0§ | e - -= 5 Min: -2.51 mis
5“ 1 _JJ LT . . 'TI'u'Iin:D.EIES
0 i&:;ﬂ; T T e s VEL@IMP: 6.484 m/s
-5 ' +—+—1 —t+ | t ——t——t 1a——— +— 1 t
0 005 0.1 0.15 0.2 0.25 0.3
FORCE X {N) V5 TIME (S
1000 ™ . i9) - . . —
500 ; e \-/{\-\'/ e e — o ' T Max: TG 65 N
' i ) |
0 4 T s s —7| TMax 0.09.§
Ty o f ) e— - - - )
1000 \ ; ) | Min:-2,268.18N
500 ._|_ . IEI . - TMin: .01 3
2000 1 /- - - .
-2500-—p————— [ —t— I ' — |
0 005 0.1 6.15 0.2 0.25 0.3
| E— - _ -
100+ T | Energy: 4.43 ]
-+ 1 -\-\-H-\- 1
200} SRR BTy -
_. -300+ - SR -
T -400 | \ - - - -
LE _Sm - L _\. .. e :
_ﬁm__. | .. e - . _———
) p— —+—] — \ S | ; o ]
0 Time {s) 0.001 0.002 0.002 0004 0.005 0.006
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FMWSS 222 HEAD FORM IMPACTS {B.69 m/s)

Test Date: 7-15-03

N
—_— I“!ln Wehicle: Libarty Bus Location: H14
i WHTSA # C30001
i r . ln._“'- .'ﬁ\- '
0 Jf:\\_lm_n_,» A4 _JD.\?/:!» L T Max M43 g's
25| ||' T T i : 1 Thax: 0.07 &
S0 | 7 T | Min:-12818
75 __|| } i . | Min:-12818g's
-100- ! “l e . - : - J Thiim; 001 &
A5 Lol -- - -
-180 L —1 } +—1 +—t I ' — . — : F o — —
¢ 0.05 01 0.15 0.2 0.25 0.3
WELOGITY X (mfs) VS TIME {5y
125 1 - o - 1
ol - TTTT T T L = M 778 mis
_""-5'_:': ||| 0T T !""'" T ITMaw 1388
5 . ..'_=_._. SR ——— e . - - R .
25| \\JF’H e R n—lr_“{ . Min: -4, 06 mi's
o+ o h - - Thin: 865
] o :
—2.5-__—'| e- - - ) - : T MELEDIMP: 5718 mis
-5 — — | — - ———t—t : —+ 1 :
0 0.05 01 0.15 0.2 0.25 0.3
FORCE X {N) ¥'5 TIME (%)
2000 ; :
1000 COTTRITTM T Soomt ahl Max: 1,080.17 N
0 A FT\-«’I o _,."“\\_7(_\, _ ax: 108017
-1000 .,[-f » e | TMax 007 S
-2000 f -
2000 1 |l o Kiin: -6,593.98 N
4000 - - e SRR Thi: 00" §
-5000] | j
_E000 l.,'l S e : e .
=700 —— — (R — | ——-4 : —
g 0.05 0.1 018 02 0.25 0.2
0 —— T
004+ T oo e SR = 11-1<) S I SV —-
1 ——
300 . .
_3(][}___. RH,,L_L;_ - - JI
g -400 + . EH -
E _Em__ - . Hﬂ"-\-\.,\:_‘; T : -
£ -600— - - - e -
_?{]ul - - \“\
-800 | | ' | - — | L | : : :
0 Time (s) 0.0005 0.001 0.0018 0.002
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m FMWSS 222 HEAD FORM IM>ACTS (5.6 m/s) Test Date: 7-15-03
mlllgn Yehicle: Libarty Bug Localion: H14
NHT3A & C30801
- s _EAD X ACCELERATION {gs} VS TIME {5} Hlc 36: 704.78 TM:3705  T28003
0 f;k{lf-——f“#}‘ff”h— A T | Max 2214 gs
_ _25__..l_l..{... e e R TMex 0.07
50| ol y :
_?5_:_ il | : e : Min: -139.01 g's
— _ﬂm_-._-:-|j . e e e . THlin: 0.1 &
25+ BN : ]
_-15{]}_ — T — —t+— | —+ | S — ' I
w 4! 0.05 0.1 Q.15 0.2 025 0.3
VELOCGITY X (mes} WS TIME {8)
E_L: -
m_{..._lr.. S T 1T I T Max 512 mis
5—:-—[3;'- : - T I oo | THAK 0018
- O -~ = - - e | Min 4452 mis
R , j - : S| T 571 S
- AT e T | VELEBIMP: 5841 mis
15— - 0 - —tt— - 4 —+—1 1 —t—f—t—rp 4 t .
0 (.05 0.1 0.15 0.2 0.25 03
T FORCE X (M) VS TIME (5
2000 e XY ) - . | _
T ] :  Max: 1,131.59 N
-2000 :'| [ e . Thac 0.07 8
T 5| Min: -7 08610 N
. SAQ00—+ || . | . -
= : : Thim; 0,01 5
_ﬁﬂm___UL... . e = . _.._;_._... . ..
. -B0OO0O =t 1 I —t—t—t } - } —t——t
O 006 oA 015 0.2 0.25 0.3
_ Op———  _—— - .
-100 I ... .. __q._i_._.?‘.-:—_._ — . ... FEnemgy.221J
2200 o e T
_ =300 e -
= 1
"‘EI—J"_40.D.__.....__... e e e e e e -
8 1
E'EDD_— m e . = ., -
—_ _Em___ FE e, .
-700 — R | —
B 0 Time (s) 0.0005 0.001 0.0815 0.002
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FMY33 222 KNEE FORM IMPACTS

Test Date: 715403

i I' I !In Wehicle: Linerty Bus Lacation. K1
WHTSA #: C20801
Kneg X Acceleration (s} S TIME (S)

50 _ -
4(}—'"_ : I S

Max: 3115 G's

I i ‘ '
207 f\f - T oo
1 N SRR <= Min: 2970 6
of of Nl 1 jwmans
0L LT ,-/_ - ) THiin: 0.09 &
20 ] S \ / g
-30 —t— ——] s ' —
o 0.05 1 015 0.2
0 VELOCITY X (mfs) WS TIME {5)
ol . S Max: B.76 m/s
a0+ : - || - - Thiaw: G022 5
20l ] N Tt R 1 Min: -1.95 mis
M0+ - ! e ‘ -
1 - i Thin: 0.12 5
ol ] L
1 : T - . | VELEIMP: 4 686 mfs
10— | } + } t ' + + } b t } 1
0 (.05 (.1 015 0.2
FORCE X {M) V3 TIME (5)
1500—— : :
1000- .. /\ .. ! \ Max; 1,384.26 N
500- ----f— B ' TMax; 0.03 3
0 ' | Min: 4,319.71 N
=200 | T™in; 0.09 s
1000 +
1500 + I
0 02
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FMVES 222 KNEE FORM IMPACTS
Vehicle: Liberty Bus
NHTSA & C30301

= [I{|H]
——— [ |

Tes{ Date: 7-15403
Loration: k2

&0 Knee X Acceleration (f3's) Y3 TIME (S}

40._'_:—_. _ .. e

1{]_“ . '"'."I

04
_-m._“_... -
-20 .

gg__ - ?’\\ . T

T Max: 31,62 G's
- I | TMax 003 5

o \_ T o ____-_-L-J__'Min:-zs.ase's

| vin: 0081

-an — t t ' —— I f I
0 0.05 a1

o _YELOCITY X (mis) VS TIM (S)

4[]- . : e . e
304 - - e e e e
EG_ ...... e e mmem = T | ——————

‘Tﬂ__.. _ . e st

ﬂ_ - - e it

Max: 5.03 mys —l
—— e ATMax: 0058

Min: -1.82 mys

Thin: B.70 &

YEL@IMP: 4.73 ms |I

-10 bt ! T pu— —
0 0.08 0.1

FORCE X {N} VS TIME :s:

015 0.2

1500
1000

-500
-1000 oo

Max; 140621 H
TMax 0035

\\ T i i T e e T T T i -1 197 37N

T TMin: 0.09 5

1500+ : |
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FMV3S 222 KNEE FORM IMPACTS

Test Date; 7-15-03
e ]
‘ %II"“ Vehicle: Liharty Bus Loeation; K3
| NHTSA #: 309
60 Kriee X Accedaration (5} VS TIME {5
. |I"--'I -l ey
a0 : S ax 31,56 G's
! ; , i ; TMax: 0.03 5
ED__. . _.._.Il.'_ \ | - .I_.__ . —— - e - .
i ! I in . 1
ol \\_[ D |Mnmeges
1 T T Thin: 0.08 5
ool - \\\[/ S N - - .
-4{ |[ | t t I } l\‘-’; } + + + + I . + + . —
] .05 0.1 Q.15 0.2
50 VELGGITY X (mis) VS TIME (S)
a0 - ! M L . | Max: 10.49 mis
1 1 [ —— . | e 4. ! e TMax: 823 5
4 1 '
20 ---- J S I R Min: -1,57 mes
10 - L T | - Thin: .10 &
T |
0 —TE— . VEL@IMP: 4.81 myg
-0 + —t } 1 t I I t t + + f } - + I !
1] 0.05 0.1 0.15 02
FORCE X {N) V5 TIME {5}
1400 . |
I R e Max 140258 N

T j\.w TMax; 0035

502 _:_ . ” / _ i Min: -1, 71040 N
0004 --- '\ fee D e cee TMIn:0.085
15001 - e L ) .

_EDDU- | I t ! I i ; ; ' I | ; '
a 0.08 0.1 0.15 0.2
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FMYSS 222 KNEE FORM IMFACTS
Vehicla: Liberty Bus
NHTSA # C30501

===l

Tast Date: 71503
Location: K4

Knce X Acseleration (6'5) VS TIME (5)

Mar 3109 G's

40 1 1 — o - - _..__l__. . o~
agl \\ R s I oo | TMex: D03 3
9-4; —e ~--4——- — 7T Min: 4273 G's
201 N / === TMin: 008 s
A0 - . - -
-60 t I —t L S —
0 0.05 0.1 0.15 0.2
g VELOCITY X (mis) VS TIME (5)
a0 — [ : -1 Max: 4.1 mis
0+ ---
20 . [ .. | TMax 0055
10 SREEEEEE b Min: -24.73 mfs
{]—_f _y Lo ]
-10 e | TMim: .13 5 |
-EE@ T R VELIMP; 4.59 m/s
“30-r- t t t + t t t - } —t ' -- |
0 0.05 0.1 0.15 0.2
FORCE X {N) VS TIME (S)
1500 :
1000 -| Max: 138170 N
Eﬂg-__ | Tidax 0.03 5

e e { TMin 008 5

Min: -1,898.79 N

qo00l ey ]
1500 . R N .-
2000 } t t t 1 t t v } t t ; } }
o 0.05 0.1 0.15
28 of 110

0.2




FMVSS 222 KNEE FORM IMPACTS
)
= II'!I“ Yehicle: Liberty Bus

NHTSA #: C30001

TestDate: 7-15-13
Location: K&

Knee X Acceleralion {('s} VS TIVE (3]

50 : .
O — - i ceme s - | Max 3106 G's
30 .
201 | TMax: 0.03 s
13-_— | Min: -2867 &'
A0 _ T Thir-0.04 8
_20_ i -
.3{JL- I } + —-1 + T . + + t | +

0 ¢.05 0.1 0,15 0.2

o VELGOITY X (mfs} VS TIME {5)

4ﬂ+ I_I e e e e '_ .- Max 4.93 mig

E_G _—— .:__i__.._.... e e e e e - -

20—+ J e e _ _ THaw 0Lhs

13-& B N Min; -20.26 m/s

10 | T Thin: B.85 5
-20 R R YELE@IMF: 4 63 mis
-+ ———+—t+—+— — —t = |
0 0.05 0.1 015 0.2
FORCE X {N
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! e FIMYSS 222 WNEE FORM IMPACTS Test Date: 7-1503
l = " '!I n Vehicie: Liberty Bus Location: K&

MHTSA # C30901
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S FMY33 222 KNEE FORM IMPACTS
‘ ml“!‘ i Vehicle: Linerty Bus
I

TestDate: 7-15-03

Location: K7
WHTSA #: 30901
E_G_@_x feceleration (G's) VS TIME [5)
ag | S SR Max 2067 G
T .. : |
20— - f\\ . []_ e e o | TMax 0035
o —/ ol — e e Nin; 44,27 G
O \ fooo TMir: 0.08's
. 1 T | O T
-60 t t - [o— ' : } | .
a 0.05 a1 013 0.2
£0 VELQCITY X (mis) WS TIRE (S}
404 L S » | Max 491 mis
30;.. . L_ e | . _ i | TMax QR g
20—---- |‘ : -| Min: .55 mis
W0 I "I Thiin: 8.86 5
i e !
[ T — Hes - VEL@IMP; 4.68 mfs
10— 1 = t t ' ' } t f 1 -
G 0.05 0.1 0.15 g2
FORCE X {M) VS TIME (S}

1500 _ :
1000+ /\ e E R | Max: 1,362 80 N

500 - - / T e i | TMax; 0.03 3

ol — I _\.‘:+____; e e — ———— ] .

500 i \ _ /’ | Min:-1.967.14 M
1000+ -- - -- : N - : coe- | TMin:0.08s
00— - - - \i e
-2000 I / t : =

0 0.05 0.1 0.15 0.2
%1 of 110




FMYSS 222 KNEE FORM IMPACTS
Yehicls: Liberty Bus
NHTSA # C30801

=g

Test Date; 7-1503
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SECTION ¥
WELT CONTACGT POINTS
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Test Vehicle: 2003 Liberty Freedom Schocl Bus
Pracadure; FMVSS5 222

H1/ Seat S1

MHTSA Mo
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30801




Test Vehicle: 2003 Liberty Freedom School Bus
Procedure; FMVSE 222 NHTSA Mo.: G309

H2 / Seat S1
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2003 Liberty Freedom School Bus

FMVSS 222

Test Vehicle:
Procedure:

30501

NMHTSA No.;

H3 / Seat S1

98 of 110




Test Wehicle:
Procedure:

2003 Liberty Freedom Schocl Bus
FMVSS 222

H4 / Seat $1

MHTSA Mo
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C30801




Test Vehicle:
Procedure:

2003 Liberty Freadom School Bus
FMV3S 222

H5 / Seat S1
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MHTSA Na.:

C30901




Test Vehicle: 2003 Liberty Freedom School Bus
Procedure: FMVSS 222 NHTSA No.. G30801

H6 / Seat S1
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Test Vehicle: 2003 Liberty Freedom School Bus
Procedure: FMVSS 222 NHTSA Mo..  C30901

K1/ Seat $1
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Test Wehicls: 2003 Liberty Freedom School Bus
Frocedure: FMVSS 222 NHTSA Moo €30901

K2/ Seat S1
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Teast Vehiclke:
Procedurs:

2003 Liberty Freedom School Bus

FMVSS 222

K3 / Seat $1
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NHTSA Mo

e ———

C30901




Test Vehicle:
Procedurs:

2003 Liberty Freedom School Bus
FMVSS 222

K4 / Seat S1
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MHTSA No.:

C30801




SECTION 8
BUS FLOOR PLAN
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SECTION 9
LABORATORY NOTICE OF TEST FAILURE
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= ITTH

LABORATORY NOTICE OF TEST FAILURE TO DVSC

TEST FAILURE DESCRIPTION

Test Procedure: | FMVSS 222 Test Date: August 15, 2003

Test Vehicle: | 2003 Liberty Freedom | Test Lab: | MGA Research Corp.
NHTSA No.: C30801 Project Engineer. Michagl Janovicz
Centract No.: DTNH22-02-D-01057 | Delivery Order No.: | Contract

MFR.. Liberty Bus VIN: 1GBHG35U831110237
Build Date: 02 {03

- The force application, for the seat belt assembly anchorages, in the 55 location
did not reach the specified force before the faflure of the floor and wall mount
anchor structure. The force requirement as specified in 49 CFR 571,210 is

- 22 000N, The actual force reached 20,098.7 N before failure of the floor and
wall mount anchar structure.

FMVES REQUIREMENTS DESCRIPTION

— Paragraph S5.5.1: "Apply the force at the cnset rate of not more than 222,411 N
| per second, Attain the 22,241 N force in not mare than 30 seconds and maintain

" it for 10 seconds.”

Remarks:

Mo remarks.

— Natification to NHTSA {COTR): Amanda Prescott

Date: August 15, 2003

By: Hnﬂoﬁ— }M
,jh Y

wJ
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HTTH

LABORATORY NOTICE OF TEST FAILURE TO QVSC

Test Procedure: [ FMVSS 222 | Test Date: July 14, 2003
Test Vehicle: 2003 Liberty Freedom | Test Lab: MGA Research Corp.
NHTSA Ne.: 30801 Project Engineer: Michael Janovicz
Contract Na.: DTNH22-02-D-G1057 | Delivery Order No.: | Contract

{ MFR.: y Liberty Bus VIN: 1CBHG28UB31110237
Build Date: | 92703

TEST FAILURE DESCRIPTION

The impact area on the wall above the passenger side (B8} barrier, designated
as location H14 and H15 did not reach the required specified energy of 4.5
joules. The actual energy reachad was 1.74 joules at H14 and 2.21 joules at H15

FMVYS5S REQUIREMENTS DESCRIPTION

i 49 CFR 571.222 Paragraph 55.3.1.3 Head form force distribution

contactable surface of the vehicle within the zones specified in 55311 is
impacted from any direction at 8.7 m/fs by the head form descrbed in 56.8, the
ehergy necessary to deflect the impacted material shall be not less than 4.5

joules before the force level an the head form exceads 687 N.

. When any

Remarks: MNo remarks.

Notification to NHTSA (COTR): Amanda Prescott

Date: Juby 15 2003

By HAQ--@ }M
Y

. nJ
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- LABORATORY NOTICE OF TEST FAILURE TG OVSC

- Test Procedure: FMV3S 222 Test Date: July 14, 2003
Test Vehicle; 2003 Liberty Freedom | Test Lab: MGA Research Corp.
| NHTSA No.: C20801 Praject Engineer: Michael Janovicz
Contract No.. DTNH22-02-D01057 | Delivery Order No.- | Contract
MFR.. Liberty Bus VIN: 1GBHG38US31110237
_Build Date: 02703

TEST FAILURE DESCRIPTION

The impact energy criteria, on seat (81), locatioh H7 and H12 did not reach the
specified energy of 4.5 joules. The actual energy reached was 3.9 joules at H7
— and 4.4 jouvles at H12

-~ FMVSS REQUIREMENTS DESCRIPTION

42 GFR 571.222 Paragraph 55.3.1.3 Head form force distribution. When any
- contactable surface of the vehicle within the zones specified in 85.3.1.1 is
impacted from any direction at 8.7 mis by the head form described in S6.6, the
energy necessary to deflect the impacted material shall be not less than 4.5
— joules before the force fevel on the head form exceeds 667 N.

Remarks: Mo remarks.

— Notification to NHTSA (COTR): Amanda Prescott

Date: July 15,2003

By Hp&sﬂ‘,}\a«q‘ﬁv '
J "
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