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SECTION 1
FURFQSE OF COMPLIANCE TEST

Tests were conducted on 2 MY2003 Liberty Freedom School Bus, NHTS4 No. C309D1. in
accordance with the specifications of the Office of Vehicle Safety Compliance (OVSC) Test
Procedures TP-221-02 to determine compliance to the requirements of Federal Motor Vehicle
Safety Standards (FMVYSS) 221. “School Bus Body Joint Strength”.

This program is sponsored by the Natianal Highway Traffic Safety Administration (NHTSA),
uncer Contract No. DTNH22-02-D-01057.
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SECTION 2
TEST FROCEDURE

The MY2003 Liberty Freedom School Bus, NHTSA No, C30901, was subjected to FMVSS 221
testing an August 26, 2003

The joint samples were selected in conjundclion with the Contract Officer’s Technical
Representative (COTR). Four 12 x 48 inch samples ware selected. They were removed from
the bus using a metal shear andfor SawzAll type af cutter,

After each sample area had been removed from the bus, the sample was cut to the specific
dimensions. Each specimen was carefully shaped to the final size using supports a2 specified in
FMYSS 221. Additionally, temperature monitoring stickers were placed at the specified locations
of each sample to ensure the sample temperatura did not exceed 140°F during the shaping
cperation.

The sarmples were tested using the MGA 50,000 pound tensile tester. The force applied was
measured directly at the upper clfamp. The upper clamp was gttached to the [oad cell and the
lower clamp was attached to the load frame.

The gripping devices were fabricated from 3" x 3" angle iron. Slots were miked on the face that
mounted to the machine, in order to allow for fore and aft movement of the clamps. This allowed
the specimens to be fixtured so that the axis of the test specimen coincided with the centerline
axis of the tensile tester heads.

The test specimen was inserted in batween the grips, and the grips were then bolted fogether
using ¥ size %" bolts. The baolts were inserted through one grip, through the test specimen, and
then through the other grip. This prevenied any slipping of the test sample in the grips, while
fulty distributing the clamping force across the entire end widih of the test sample. Post test
examination of the specimens indicated that no load was applied to the clamp mounting holes.

The rate of load application was % inch per minute. The force and displacement were recorded
and displacement ¥s. time was plotted to monitor the displacemeant rate.
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SECTION 3
TEST DATA SUMMARY

A total of four samples were tested far this vehicle. The samples were selected from the Roof
Right Exterior, Left Rear Interior, Left Side Above Window and Right Roof Intesior.

Maxirum Load (N} ] 60% of Material Strength (N} | PASS/FAIL
Roof Right Exterior {1} 17,1186 44,307 6 FAIL
Left Rear Interior {2) 15,863.1 24.279 & FAIL
Left Side Above Window (3) 12.916.5 22,334 9 FAIL
Right Roof Interior (4) 12,758 4 24,929 4 FAIL

The maximum forces measured, and the dispiacement rate used, are provided in Section 7.

The photographs taken from the samples are provided in Sections & and 8.
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SECTION 4
COMPLIANCE TEST DATA

The following data sheels document the results of FMVYSS 221 testing on the MY2003 Liberty
Freedom School Bus, NHTSA No, C30801.
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DATA SHEET 1

ADMINISTRATIVE DATA SHEET

Test Vehicle: 2003 Liberty Freedom School Bus NHTSA Mo C309(1
Test Lah: MGA Research-Wisconsin Operatlons Test Date: 2726103
INCOMPLETE VEHICLE (IF AFPFLICABLE)
Manufacturer: eneral Moter Corporstion
Model: Express Commercial Cutaway
VIN: 1GBHG39UB831110237
Build Date: 10/02
10402

Ceriffication Date;

COMPLETED VEHICLE {SCHOOL BUS)

Manufacturer: Liberly Bus
Make/Model: School BusfFreadom
VIN; 1GBHG3BUE31110237
NHTSA No.. Ca0901
Color: Yeilow
BVWR: 4 335 kg / 9,600 |bs
__B-I..J.”d Date: 0203
Cerlification Date: 02/03

DATES

Yehicle Receipt:

Juna 11, 2003

Start of Compliance Test:

August 26, 2003

Completion of Compliance Test:

August 26, 2043

COMPLIANCE TEST:

All tasts were performed in accordance with the references outlined in TP-221-02.

Recorded By:

Approved By
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DATA SHEET 2
SUMMARY OF DATA

Test Vehicle: 2003 Liberty Freadom School Bus MHTSA No.:  C30901
Test Lab: MGA Research-Wisconsin Operations Test Date: BI26103
Joint Load | Max. Load | Catculated
Joint Specimen Joint Location Regmt {N) at Joint Material
Identification Description and Number {B60%%) Separation | Strength PASSIFAIL
() (N)

LSRRMEi184BRY | Right Rocf Exterior (1) 44 307 .6 17,118 8 718548 FAIL
LSSRRIZESBAY | Left Rear Interior (2} 24,279.6 | 159631 40.332.5 FAIL
LSSLRI387BRY | Left Side Above Window (3) | 223349 | 129165 | 372245 FAIL
LSRRRI483BRH | Right Roof Interiar {4) 24 927 9 12,758 4 41 5465 FAIL

Comments: NOMNE

Recorded By:

~
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DATA SHEET 3
JOINT STRENGTH WHEN ASTM MATERIAL PROFERTIES ARE KNOWN

Test Vehicle: 2303 Liberty Freedom School Bus MHTSA No.:
Test Lab: MGA Research-Wisconsin Operations Tast Date:

C30901
BI26103

Speciman Description: | Roof Right Exterior (1)

Joint Number: LSERME184BRY
Waaker Member Stronger Member
Galvannealed

Matarial ASTM A525 —
Tensile Strength (MPa) 3509 —
(Gage/Thicknass {mm} | 20/ 1.006 —
Fastener Holes {(No./Diameter — mmj 414902 —
Nat Arga (Sg. mm} 164.64 —
Material Strength (N} 73,854 G —
B0, of Material Strength (N) 44307 6 —
Maximum Load From Tensilg Test of Joint {N) 17,1186 —
PASSIFAIL FAIL -

1. Rivet Spacing 65 mm

Comments: NOMNE

Recorded By: Cl_)

Appraved By

Date: October 2, 2003

)
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DATA SHEET 3... (Cantinued)
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Vehicle: 2003 Liberty Freadom School Bus
Test Lab: MGA Research-Wisconsin Operations

NHTSA No: C30801
Test [ate: 8126103

Specimen Descripticn: | Left Rear Interior (2}

Joint Number: L3SRRIZESBAY
Weszker Mamber Stronger Member
. Galvannealed

Materta ASTM AS25 ”
Tensile Strength (MPa) 399.9 —
Gageﬁ hickness {mm}) 267 .951 —
Fastener Holas {No./Diametar —mm) 414902 -
Met Area (Sg.mm) 101.2 —
Matarial Strength (N} 40,3325 -
60% of Materal Strength {N) 242796 -
Maximum Load From Tensile Tesl of Joint (N} 15,963.1 ——
PASS/FAIL FAIL —

1. Rivet Spacing 45 mm

Comments: NONE

Recorded By: p

o .
Approved By: ! (% Date: Cctober 2, 2003
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DATA SHEET 3... [Continued)
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Vehicle: 2003 Liberty Freedom School Bus MHTSA No.: CI0%01
Test Lab: MGA Research-Wisconsin Operations Test Date; 8/26/03

Specimen Deseription: | Left Side Above Window {3)

Joint Numbear: LSSLRISBTERY
Weaker Member Strongar Member
_ Galvannealed
Material ASTM AB25
Tensile Strength (MPa) 398.9 -— T
(Gage/Thickness {mm) 26/ 551 -
Fastener Holas (No./Diameter — mm) 74802 -
Net Area {5q. mm) 93.1 -
Material Strength (N) 37,2245 -
50% of Material Strength {N) 22,334.9 -
Maximum Load From Tensile Test of Joint (N} 12,816.5 —-
PASSFAIL FAIL —
1. Rivet Spacing 30 mm
Comments: NONE
Recorded By:
&
Approved By: H Date: October 2, 2003
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DATA SHEET 3... {Continued)

JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Yehicle: 2003 Liberty Freedom Schocol Bus NHTSA No:
Test Lab: MGA Research-Wisconsin Operatlons Test Date:

C30901
BI28/03

Specimen Description: Right Roof Interior (4)

Joint Numbear: LSRRRI482BRH
Weaker Member Strongar Membar
Galvanneaaled

Material ASTM A525 .
Tensile Strength {MPa} 369.0 -
Gage/Thickness (mm) 26/ 551 —
Fastener Holes {Nn.a;tliafneter — mm) 314.902 —
Met Area (5. mm) 103.9 —-
Material Strength (N} 41,5496 —
B0% of Material Strength (M) 249204 —
Maximum Lozd From Tensile Test of Joint (N} 12758.4 —
PASSIFAIL FAIL -

1. Rivat Spacing 73 mm

Comments: Joint Number Should Read LSRERRI483BAH

Recorded By:

Approved By:__| Date: Cctober 2, 2003
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SECTION 5

INSTRUMENTATION AND EQUIPMENT LIST

Test Vehicle: 2003 Liberty Freedom School Bus MHTSA No.: C30901
Test Lab: MGA Research-Wisconsin Qperations Test Date: BI26(3
Equipment Description | ModeliSerlal No. Cal. Date Mext Cal. Date

. Vectra /
Computer HF US03263612 — —
AD Interface Mztrabyte DAS- 1602 - —
L.oad Cell Interface 138773 6/18/03 12119/03
Linear Potentiometer Ametek 17IGT 8/5/03 21540

- . . Ch-6"GS/

Crigital Caliper Mituicyvo 0004174 1041802 10418403
Steel Tape Stanlay Powerlock 7 149 5730403 1330003
Temp. Recorder Dickson TR3I20/ 43032010 21403 211004

. McMaster- 607G ;
Temp. Stickers Camr S952KZ Orne Time Usage -
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SECTICN &
PHOTOGRAPHS

TABLE OF PHOTOGRAPHS

Left Front 34 View of School Bus

Left Rear % View of Schaol Bus

Cartification Label

Front to Rear Interior View

Rear to Front Interior View

Sample #1 Marked on Bug Before Cutout
Sample #2 Marked on Bus Bafore Cutout
Sample #3 Marked on Bus Before Cutout
Sample #4 Marked on Bus Befare Cutout
Sample #1 Installed in Test Machine {Pre-Test)
Sample #1 Post-Test Separation

Sample #2 Installed in Test Machine (Pre-Tast)
Sample #2 Post-Test Separation

Sample #3 Installed in Test Machine (Pre-Test}
Sample #3 Post-Test Separation

Sample #4 Installed in Test Machine (Pre-Test)
Sample #4 Post-Test Separation
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SECTION 7
TEST PLOTS

TABLE OF TEST PLOTS

Joint Strength, #1, Force vs. Time & Displacement vs. Time
Joint Strength, #2, Force vs. Time & Displacemant vs. Time
Jaint Strength, #3, Force vs. Time & Displacement ve. Time
Joint Strength, #4, Force vs. Time & Displacement vs. Time
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| g . » Tes! Dosc: LSRRME1BABRY (Right Roof S« {1) Test Dale: 8/26/03
: Elll.lql Component I0: Libarty MHTSA # CA08M

5 DISPLACEMENT [mm) va TIME {z)

Max: 14.F mm
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TMin: 0.C 5
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Test Desc: LSSRRI2ZB5BAV (Left Roofint) (2)  Test Date: 8/26/03 —‘
Component ID: Liberty MHTSA # 30901

o

12

128 —-m - - : e e oo

-4 . 1

7.5 1

2.5

DISPLACEMENT {mm) vs TIME (s}

Max: 13.0 mm
TMax 1577 5
Min: -0.0 mm
Thin; 1.0 8
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Componen: ID: Liberty

_,r%num

- .

Test Desc: LSSLRIZSFBRY (Lek Side Above Window Int) {37 est Date: 3/26/03

NHTSA #: CI0H1

DISPLACEMENT immj vs TIME (s}

10 7

75 | ;
51 @
?

2.5 7

Max 12.4 mm
1Thax: 1491 2
Min: 0.0 mm
T™in: 0.2 8
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125DD_ e
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200
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TMax: 42553
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TMin: 025

150
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Tast Cese: LSRRRI4BIBRH (Right Roof In} {4)
Carmponan |D: Libarty

Test Cate: S/28103 i

MNHTSA #: C30H1

DISPLACEMENT {rm} vs TIME 's)

5l : !
10+ - .._..i.____.__. -
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75 | TMax: 16365
“fdin: A1 mm
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SECTION 8
JOINT CONFIGURATIONS

Typical Test Sampfe Caonfiguration
Front Wiew of Joint #1

End View of Joint #1

Front View of Joint #2

End View of Joint #2

Frant View of Joint #3

End View of Joint #3

Front View of Joint #4

End View of Joint #4
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SECTION 8
LABORATORY NOTICE OF TEST FAILURE TO OVSC

LABORATORY NOTICE OF TEST FAILURE TO QOVSC

Test Procedure: | FMVSS 221 Test Date: August 25, 2003

Test Vehicle: 2003 Liberty Freadom | Test Lab: MGA Research Carp.
NHTSA Ng.: C30901 Project Engineer: Michael Janovicz
Contract Ne.. | DTNH22-02-D-01057 | Delivery Qrder No.. | Contract
MFR.. Liberty Bus VIN; 1GBHG390U8231110237
Build Date: 02/03

TEST FAILURE DESCRIFTION

Interior side panel LSRRME184BRY failed to meet load requirement of 44 307 8
nawtons whan tensile tested as described in 49 CFR 571.221. Actual load was
17,118.4 newtons.

FMVSES REQUIREMENTS DESCRIPTION

Paragraph S.5: “Vwhen tested in accordance with the procedure of 56, each body
panel joint shall be capable of holding the body panel to the member to which it is
joined when subjected to a force of 60% of the tensile strength of the weakest

joinad body panel determined pursuant to 56.2."

Remarks:

No remarks.

Netification to NHTSA (COTR): Amanda Prescott

Date: September 3 2003

By:

NV
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LABORATORY NOTICE OF TEST FAILURE TO OVSC

TEST FAILURE DESCRIFTION

Test Procedurs: FMVSS 221 Tast Date: August 26, 2003

| Test Vehicle: 2003 Liberty Freedom | Test Lab: MGA Research Corp.
NHTSA Na.: 30901 Project Engineer. Michaegt Janavicz
Contract No.: | DTNHZ2-02-D-01057 | Delivery Order No.. | Contract
MFR.: I Liberty Bus VIN: 1GBHE39U831110237
Build Date: C|0203 ]

15,863 .5 newtons

Interior side panef LSSRRI285BAV failed to meet load requirement of 24 2797
newtons when tensile tested as described in 49 CFR 571.221. Actual load was

FMVSS REQUIREMENTS DESCRIPTION

jined body panal determined pursuant to 562"

Remarks: Noremarks.

Notification to NHTSA (COTR): Amanda Prescoft

Date: Septamber 3 . 2003

By: l’{m
N U

46 of 48

Paragraph S 5: "“When tested in accordance with the procedure of 56, each body
panrel joint shall be capabie of holding tha body panel to the member to which it is
loinad when subjected to a force of 60% of the tensile strength of the weakest
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LABORATORY NOTICE OF TEST FAILURE TO DVSC

TEST FAILURE DESCRIPTION

Interior side panel LSSLRIZB7BRY failed to meet load requirement of 22,334 .9
newtons whan tensile tested as descriped in 48 CFR 571.221. Actuzl load was
12,816 .5 newtons

Test Procedure: | FMWVSE 221 Test Date: August 26, 2003
Test Vehicle: 2003 Liberty Freedom | Test Lab: MGA Research Corp.
NHTSA Ng.: C30901 Project Engineer. | Michael Janovicz

| Contract No.: 1L DTNH22-02-D-01057 | Delivery Order No.: | Contract
MFR.: _| Liberty Bus I VING 1GBHG38UE31110237
Build Date: 02/03

FMVSES REQUIREMENTS DESCRIPTION

Faragraph £.5 "When tested in accordance with the procedure of S8, each body
panel joint shall be capable of holding the body panel to the member to which it is
jeinad when subjected to a force of 60% of the tensile strength of the weakest

jcined hody panel determined pursuant to 56.2."

Remarks:

Nao remarks.

Motification to NHTSA (COTR)Y. Amanda Prescoti

Date: September 3 , 2003

By:

\J

U
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LABORATORY NOTICE OF TEST FAILURE TO OVSC

TEST FAILURE DESCRIPTION

naewtons when tensile tested as described in 49 CFR 571.221. Actual load was

Interior side panei LSERREI483BRH failed to meet [oad rér.-:'i-uil;é'ment nf 24 928
12,758 8 newtons

FMVSS REQUIREMENTS DESCRIPTION

Paragraph 3.5 "When tested in accordance with the procedure of 56, sach body

panel joint shall be capable of holding the body panel to the member to which it is
jained when subjected to a force of 60% of the tensile strength of the weakest

I joined body panel determinad pursuantto 5637

Remarks: Mo remarks.

Notification to NHTSA {COTR): Amanda Prescott

Date: September 3 _ 2003

By: MLMFPK

48 of 48

Test Procedure: | FMVES 221 Test Date: August 26, 2003
Test Vehicle: 2003 Liberty Freedom | Test Lab: MGA Research Corp.
NHTSA No.: C30a901 F'roject Engmeer Michasl Janovicz

| Contract No.: | DTNH22-02-D-01057 | Delivery Order No.: | Contract

MFR.. Liberty Bus WIN: 1GBHG3sUB31110237
Build Date: 02/03




