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SECTION1
PURPOSE OF COMPLIANCE TEST

Tests were conducted on a MY2004 Corbad 30 Passanger School Bus, NHTSA No. C40902, in
sccordanca with the specifications of the Office of Vehlcla Safety Comgllanca (QVSC) Test
Proceduress TP-221-02 to determine compliance with tha requiraments of Fadanal Matar Vahicla
Safety Standards (FMVSS) 221, “School Bus Bady Jeint Strength”.

This program is sponscred by the National Highway Traffic Safety Adminlstration (NHTSA),
under Contract No. DTNM22-02-D-01057.




SECTION 2
TEST PROCEDURE

Tha MY2004 Corbell 30 Peasangar School Bus, NHTSA No, C40902, wes sublacted to FMVSS
221 testing on July 58, 2005.

The joint gamples wera selected In conjunciion with the Contract Officer’s Technical
Representative (COTR). Four 12 x 48 inch samples were palscted. They were remaoved from
the bug using a metal shaar andfor SawzAll type of cutter.

After mach sample area had baan removed from the bus, the sample was cut to the specific
aelaciad dimensions. Each specimen was carefully shaped to the final size using supports as
specifiad in FMVSS 221. Additionally, temperaturs monttoring stickers wara placed at the
specified locations of sach sample to enaure the sample tamparature did not sxcesd 140°F

during the shaping operation,

Tha samples were tested using the MGA 50,000 pound tensile tester. The force applled was
meszsured diracy at the upper clamp. The upper clamp was attached fo the toad cell and the
Iower clamp was attacher to the load frame.

The gripping devices weare fabricated from 3" x 3" angle iron. Slots wara miliad on the face that
mounted to the maching, in order to sllow for fore and aft moverment of the clamps. This allowed
the spacimans to be fixtured so that the axis of the test specimen coincided with the centerline
axils of the tanslle tester heads.

The test spacimen was Insarted In betwean the grips, and tha grips wera then bolted together
usging 7 size 14" bolts. The bolts wera insarted through cna grip, through the test specimen, and
then through the other grip. This prevented any slipping of the test nample in the grips, while
fully distributing the clamping force across the entire mnd width of the test sample. Post test

examination of the spacimans Indicated that no Ioads were applied to the clamp mounting holes.

The rate of lcad application was Y inch per minute. The forcs and displacemeant were recordad
and displacement vg. time was plotted to monitor the displacement rata.

ol



SECTION 2
TEST DATA SUMMARY

A total of four samples ware tested for thia vehicle. The samples were selected from the mid-
roof interlor (2), and the mid-roof Exterior (2).

Maximum Load

80% of Material Strangth

Ny N PASS/FAIL
Mid-Roof Intarior 70026 16278.3 - FAIL
Mid-Roof Interior B8486.2 16278.3 FAIL
Mid-Roof Exterior 14518.3 247219 FAIL
Mid-Roof Exterlor 17760.2 23844.7 FAIL

The maximum forcas mesaured, and the displacement rate used, are provided in Section 7.
The photographs taken from the samples are provided In Sectlan 6.




SECTION 4
COMPLIANCE TEST DATA

The following data sheelis document the results of FMVSS 221 testing on the MY2004 Corbell
30 Passenger School Bus, NHTSA No, C40002.




——

DATA SHEET 1
ADMINISTRATIVE DATA SHEET
Tast Vehicle: 2004 Corbell 30 Pazsengar School Bus NHTSA No.: C40802
Test Lab: MG A Reasarch-Wisconsin Oparations Test Date: 0THOS05

INCOMPLETE VEHICLE {iF APFLICABLE)
Manufacturer; Ford
Model: 30 Passenger
VIN: 1FDXEASP 14HABBBR0
Bulld Date: Ga/04
Certification Date: NA

COMPLETED VEHICLE (SCHOQL. BUS)
Manufachwrer: Les Enterprises Michel Corbedl Inc.
Make/Model* Ford f 30 Passenger
VIN: 1FDXE45P14HABSB60
NHTSA No.: CA0902
Color ' Yellow
GVWR: 8372 kg / 14050 Ibs
Build Date: 06/04
Certification Data: MNIA
DATES

Vehicla Recaipt DB 7/04
Start of Compliance Test T/5H5
Cemplation of Compllanca Test: TS
COMPLIANCE TEST:

All tasts ware parfarmed In accordance with the references outlined in TP-221-02.

e (LS

Apgroved By: f%j Date: 07/05/05



DATA SHEET 2

SUMMARY OF DATA
Test Vehicle: 2004 Corbail 30 Passenger School Bua NHTSA No..  ©40902
Test Lab; MGA Rasearch-Wiaconsin Operations Test Date: 07105:06
- Jaint
Max. Load
Loed Calculated
doint Specimen | oint Location | Reqmt stdoltt | “iatedal | PASSFAIL
ot (80%) N) Strength (N}
(N}
C2SRLMI182BBH | Mid-Roof Interior | 16278.3 | 7002.8 27130.8 FAIL
C2SRRMIZE2B8H | Mid-Roof interffor | 16278.3 | 8486.2 27130.8 FAIL
C2SRLRE382BAY | Mid-Roof Exterior | 24721.8 | 14518.3 412010 FAIL
C2SRRFE4838AH | Mid-Roof Exterior | 23844.7 | 17780.2 307443 FAIL
Commants: NONE
Racorded By:
Approved Ey:/)é' / Date: D7/05/05




DATA SHEET 3
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNGWN

Tast Vahicle: 2004 Corbeil 30 Pagsenger School Bus NHTSA No.:  C408902
Tast Lab: MGA Reaearch-Wisconain Operations Test Date; OT/I05/05

| imen Dascription: ] Mid-Roof Interior I
Jolrt Number: CZSRLMITBZBBH Teat NumbaL 1 - -

Waaker Membar Etronger Mamber
AL EP 3003 H-14
Material Al NfA
Tenslla Strength (MPa) 1379 /A
Gaga/Thickness {mm} ~71018 WA
| Fastener Holes (No./Diametar — mm.) 2/478 N/A
Net Area {Sq. mm.) 196.8 N/A
Matarial Strength (N) 27130.6 N/A,
f 80% of Matarial Strength (N) r 18278.3 N/A
Maximum Load From Tensile Test of Joint (N) | 7002.6 NiA
PASS/FAIL ] FAIL NiA |

Comments: NONE

Recorded By:

Approved By: fﬁ / Date: 07/05/05




DATA BHEET 3... {Continued)
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Vehicle: 2004 Corbeil 30 Passenger School Bus NHTSA No.: C40902
Teast Lab: MGA Ressarch-Wisconsin Operations Test Date: 07108105

Spacimen Description:_] Mid-Roof Intarior _
Jolnt Number: C23RRMI282BBH TastNumber: |2 _

Weaker Mamber Stronger Mamber

AL EP 3003 H-14
Material JRp NIA
Tenslie Strength (MPa) 137.9 N/A
Gaga/Thicknass (mm) —i{1.018 NIA
Fastener Holes {No./Dlamater — mm.) 27478 WA ]
Net Area (Sq. mm.} 196.8 NFA !
Materisl Strength (N) 271308 N/A 4
B0% of Material Strength (N) 18278.3 N/A !
Maximum Load From Tensde Testof Joint (N) | 64852 NiA '
PASSIFAIL _ FAIL _ i r.uA 1 |

Commants: NONE

Recordsd By:

Approvad By: ﬁ/ﬁ L




DATA BHEET 3... {Continued)
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNCWN

Test Vehicle: 2004 Corbell 30 Passenger School Bug NHTEA No.;  C40902
Tast Lab: MGA Research-Wlaconsin Cparations Test Date: O7/06/05
Specimen Description: | Mid-Roof Extarior |
Joint Number: C25RLREA82BAV Test Number. | a_ - J

Weaker Member Stronger Mamber
| 3003 122
I Material AT N/A
Tensile Strength (MPa) 2137 N/A
Gage/Thickness {mm) -~/ 1,018 N/A
Fastenar Holes (No./Diameter — mm.) 21873 NIA
Net Arsa (Sq. mm.) 192.8 N/A
| Matarlal Strength (N) 41201.0 N/A
60% of Material Strength (N) 24721.9 NIA
Maximum Load From Tensile Test of Jolnt (N) 14516.3 N/A {
PASS/FAIL FAIL NiA

Commeants: NOMNE

Approved By; /;4 } Date: 07/06/05




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

Test Vehicle: 2004 Corbaell 30 Passanger School Bus NHTSA No.. C40802
Test Lab: MQA Ressarch-Wisconsin Oparations Tost Date: OTHOGING

Specamen Description: | Mid-Roof Extarior -
Jolnt Number. C2SRRFE48IBAH JestNumbec [4 |

Weaker Member Stranger Member
3003 H-22
Matarial Aluminum WA
Tensile Strength (MPa) 213.7 N/A
(Gage/Thickness {mmy} | -/ 1.018 N/A
Fastener Holes (No./Diameter — mm.} 37873 NiA
Net Area {S¢. mm.} 186.94 N/A
Matarial Strangth (N) 39741.3 NIA
80% of Material Strength (N) 23844.7 N/A
Maxirum Load From Tensile Test of Joint (N)  § 17760.2 N/A
PASSIFAIL | FALL ] N/A |

Comiments: NONE

Approved Br% il Date: 07/06/05

10




SECTION 5
INSTRUMENTATION AND EQUIPMENT LIST

Test Vehicle: 2004 Corbell 30 Pagssenger School Bus NHTSA No.: C40902
Test Lab: MGA Research-Wisconsin Operations Test Date:  07/06/05
Equipment Description | Modol/Seriel No. Cal Dats Naxt Cal Date
Load Call _ Intexfacs | 1220AF / 137778 V31705 0R/3VD5
Linear Potentiomatar Patriot P40A / 21783 07R105 010108
Steel Tapa Stanlay Powerlock / 107 05/31/05 1173106
Digital Callpars Mitutoyo repiied 40108 10/01A0S
Temp. Stickers McMaster | 6o*G/esszkzt | OnaTime Use -

"




SECTION &

PHOTOGRAPHS
TASLE OF PHOTOGRAPHS
No. Page No.

1 Front View of School Bus _ 13

2 Rear View of School Bus 14

3 Liaft Side View of School Bus 15

4  Right Side View of School Bus 18

5 Close up View of Certification Labal 17

8  Tira information Label 18

7 Vehidle Intarior View Front to Rear 18 I
8  Vehicle Interior View Raar to Front 20 ]
8 Location of Joint #1 21

10 Location of Joint#2

11 Location of Joint #3 23

12 Location of Joint #4 1
13  Pra-Test of Joint #1 25

14 Post-Test of Joint #1 26 |
15 Post-Test of Joint #1 view 2 27

18 Pra-Test of Joint #2 28 |
17 Post-Test of Jolnt #2 20 1
18 Post-Test of Jolnt #2 view 2 30 1
19 Pre-Testof Joint #3 Y |
20 Post-Testof Joint #3 32 1
21  Post-Test of Joint #3 view 2 33 |
22 Pre-Test of Joint #4 34

23  Post-Tast of Joint #4 35

24 Post-Test of Joint #4 view 2 36
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SECTION 7

TEST PLOTS
TABLE OF TEST PLOTS
No. Paqe No,
1 Jaint Strangth, #1 38
2 Joint Strangth, #2 39
3 Joint Strangth, #3 40
4 Joint Strength, #4




Tast Desc: FMVSS 74 ived Load 16278N :
| ||| |] JEpem—p S 1 J TSR 040007

LY

DISPLACEMENT {mm) va TIME (s)

Max: 26.2 mm
TMax: 176.3 5
Min: -0.0 mm
Tin: 0.5

Max: 7,002.8 N
THax: 11815
Mirc -115.3 N
TMin: 1.05




Test Deac: FMVSS 221 {Requirad Laad 16278N)
Sample: Corbeil Sample 2

Test Date: 7-5-05
NHTSA# C40802

I
———————
TP T ——

)

DISPLACEMENT () vs TIME (s)

- |’ -+ [ Max 28.7 mm
iL TMax: 19295

Min: 0.0 mm

TMin: 0.08

FORGE (N} vs TIWE {eg)

" 200

Max: 8,485.2 N
TMax 126.3 5
Min: 126.6 M
TMin: 45.3 5




Test Desc: FMYSS 221 (Required Load 24721N)

Samplg: Corball Sample 3

Test Date: 7605
MHTSAS: 40602

LY

70 +

DISPLACEMENT {mm} vs TIME (s)

Mauc 77.2 mm
Thax: §19.2 5
Min: -0.6 mm
™n: 358

FORCE (N} vs TIME (s)

15000

12500

A

TMax; 4.5 5
Min: -B2.5 N
TMin: 24 8

Max; 14,5163 N f

|
)




I Test Desc; FMYSS 221 (Required Load Z3844N) Tesl Date: 7-6-05
——————— l“’n Sampls: Corball Sample 4 NHTSA% C40902

DISPLACEMENT (mm) ve TIME (g)

Max: 27.0mm
TMax: 206.1 S
Min: -0.0 mm
TMin:G.C S

250

Max: 17,760.2 M
TWax 11198
Min: -78.1 N
T™Min: 445

250



No,

1
2
3
i
5
6
7
8
9

SECTION 8
JOINT CONFIGURATIONS

Typical Test sample Configuration
Frant View of Jolnt #1

End View of Joint #1

Front View of Joint #2

End View of Joint #2

Front View of Joint #3

End View of Joint #3

Fromt View of Joint #4

End View of Joint #4

42

48
49

B
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SECTION &
NOTICE OF TEST FAILURE




LAB TORY NOTICEOF T ANLURE TO

Test Procedure; | FMVSS 221 Test Date: July §, 2005
Tast Vehicle: Corbeil Test Lab; MGA Research Corp.
NHTSA No.: C40802 Project Engineer: | Jim Hansen
Contract No.: DTNH22-02-0-01057 | Dellvery Order No.. |2
MFR.. Corbail VIN: 1FDXE45P 14 HABSG00
Bulld Date: 05/D4
TEST FAILURE DESCRIPTION
The following bedy joint panels wers tested and failed to meet the requirements
of FMVSS 221:
Sample ¥ ID # Required Load Actual Load

1 C2SRLMI182BBH 16278 N 70023 N

2 C2ERRMIZ828BH 16278 N 8485 N

3 C2SRLRE382BAV 24721 N 14516 N

4 C25RRFE483BAH 23844 N 17760 N

FMVSS REQUIREMENTS DESCRIPTION

Paragraph $5.1.2: “When tested in accordance with the procadure of 56, each
body panel Joint ghall hold each body panal to the component to which it is joined
when subjected to a force that equates to 80 percent of the tensile strength of
the weakest joined body pane!, determinad pursuant to 56.2.°

Remarks: No remarks.

Notification to NHTSA (COTR):  Amanda Prescott
Date: July 8, 2005




