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SECTION 1
PURFOSE OF COMPLIANCE TEST

Tests were conducted on a MY2003 Blue Bird All Amencan School Bus, NHTSA No. C30800, in
accordance with the specifications of the Office of Vehicle Safety Compliance (OVSC) Test
FProcedures TP-221-02 to determine compliance to the requirements of Faedaral Mator Vehicle
Safety Standards (FMVSS) 221, “Schogl Bus 8ody Joint Sirength”.

This program is sponscred by the National Highway Traffic Safety Administration (NHTSA),
under Cantract Mo. DTNH22-02-D-01057,
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SECTION 2
TEST PROCEDURE

The M¥2003 Blue Bird All American School Bus, NHTSA No. C30900, was subjected to
FMVES 221 testing on August 12, 2003.

The joint samples were selected in conjunction with the Cantract Officer's Technicsl
Representative (COTR). Six 12 x 48 inch samples wera salected. They were removad from the
bus using 8 metal shear andfor SawzAll type of 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 as specified in
FMVSS 221. Additionally, temperature monitoring stickers were placed at the specified locations
of each sample o ensure the sample temperature did not excesd 140°F during the shaping

operation.

The samples were tested using the MGA 50,000 pound tengile testar. The force applied was
measurad directly at the upper clamp. The upper clamp was attached to the load cell and the
lower clamp was attached to the load framea.

The gripping devices were fabricated from 37 x 37 angle iron. Slots were milled on the face that
mounted to the maching, in order to allow far fore and aft movement of the clamps. This allowed
tha spacimens 1o be fixtured so that the axis of the lest specimen coincided with the centerline
axis of the tensile tester heads.

The test specimen was inserted in between the grips, and the grips were then bolted together
using 7 stze 5" bolts. The bolts were inserted through one grip, through the test specimen, and
then through the other grip. This prevented any slipping of the test sample in the grips, while
fully distributing the clamping force across the entire end width of the test sample. Post test
axamination of the specimens indicated that no load was applied to the clamp mounting holes.

The rate of load application was % inch par minute. The forse and displacement were recorded
and displacement vs. time was plotted to monitor the displacement rate.
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SECTION 3
TEST DATA SUMMARY

A lotal of six samples were tested for this vehicle. The samples were selected from the Right
Rear Interior Side, Right Exterior Side, Left Mid Exterior Side, Left Mid Interior Side, Left Mid
Interior Roof and Right iMid External Roof.

Maxamum Load (N} | 80% of Ma::r:i}al Strength PASSIFAIL
Right Rear Interior Side (1) 26,040.9 19.438.6 PASS
Right Exterior Side {2) 42 956.3 29,322.9 PASS
Left Mid Exterior Side (3) 35,132 .¢ 29,3229 PASS
Left Mid Interior Side (4) 316114 18,783 8 PASS
Left Mid Interior Roof (5} 45,8312 28,919.5 PASS
Right Mid External Roof (6} 40,997.0 27 567.7 PASS

The maxirnum farces measured. and the displacement rate used, are provided in Section 7.

The photographs taken from the samples are provided in Sections 6 and 8.
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SECTION 4
COMPLIANCE TEST DATA

The follewing data sheets document the results of FMWYSS 221 testing on the MY 20032 Blue Bird
All American Schaal Bus, NHTSA No. £30900.
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DATA SHEET 1
ADMINISTRATIVE DATA SHEET

Test Vehicle: 2003 Blue Bird AH American Schoo! Bus MHTSA No.: C30900
Test Lab: MGA Research-Wisconsin Operations Test Date: 812102

INCOMPLETE VEHICLE (IF APPLICABLE

Manufacturer:
Model:

VIN:

[ Build Date!

Certifi r..‘;ation .Date:

COMPLETED VEHICLE (SCHOOL BUS)

Manufacturar; Blue Bird Corparation
MakeModel: ' All American
VIN: ' 1BABNBPA33F210454
| NHTSA No. ' C30900
Color: Yellaw
GVWR: 16,420 kg
_El.-.lild Date: B2
DATES
sl Yehicle Receipt; Novamber 14, 2003
Start of Compliance Test; August 12, 2003
| Completion of Compliance Test: August 13,2003
COMPLIANCE TEST:

All tests were performed in accordange with the references outlined in TP-221-02.

Recorded By:

Approved By: ”{% Date: October 2, 2003
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DATA SHEET 2

SUMMARY OF DATA

Test Vehicle: 2003 Blue Bird All Amerlcan School Bus NHMTSA Mo.:  C30900
Test Lab: MGA Research-Wisconsin Operations Test Date: 812103
. . Joint Load | Max. Laad Calculsted
Joint Specimen Sg;ij;ﬁt:'; d Regmi {N} | atJeint Material PASSIFAIL
Identification {60%) Separation | Strength (N)
Number (N) 9
Right Rear 19,4386 | 260409 7 397
BLSRRIS7BRY | 8 o e ) * , 32,397.5 PASS
Right Rear 293229 | 429%6.3 48 871. =]
BLSFFREEBEBRV Exterior Side (2) ' . 8715 ASS
Left Mid 203229 | 35132.0 48 871
BLSLME3SBBERY Exterior Side (3) ' | ; 8.871.5 PASS
Left Mid 18,7839 | 318114 31 4 A
BLSL_MI438BRY Interior Side {4) ' | 306, PASS
Left Mid 200195 | 458312 4 1
BLRCMIS84BRH | o oot (5) . 831 9.866. PASS
Right Mid 27.567.7 | 40.887.0 45 048
BLRCMEGEEBAH ] £t mal Roof (6) ’ 840.8 PASS

Comments: NOME

Recorded By: %/ Qﬁ
Approved By: H
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DATA SHEET 3

JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Vehicle: 2003 Blua Bird All American School Bus
Test Lak: MGA Research-Wisconsin Operations

NHTSA Ne.: C20000
Test Data: BA20]

Specimen Description;

Right Rear Interior Side (1}

Joint Number: BLSRRI137BRY
Weaker Membear Stronger Member
Textured
Material Galvalume AZ50 to —
ASTM AT92

Tensile Strength (MPa) 310.2 —
Gage/Thickness {mrn) -/ 0.54 —
Fastener Holes {No./Diameter — mm) 71553 _
Net Area {(Sq. mm) 104.5 —
Material Strength (N) 32,397.6 —
B0% of Material Strength (N) 19,438.6 —
Maximum Load From Tensile Test of Joint (N} 26,0402 -~
PASSFAIL PASS -—

1. Rivet Spacing 25 mm

Comments: Joint Number Should Read BLSRRI1EFBRY

Recarded By: %/ Qﬁ

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

Test Vehicle: 2003 Blue Bird All American School Bus

Test Lak:

MGA Research-Wisconsin Operatlons

MNHTSA Mo
Test Date:

C30900
an2o3

Specimen Description:

Right Rear Exterior Side (2)

Joint Number: BLERRE2BGERY

YWeaker Member

Stronger Mamber

PASS/FAIL

CRBZC ASTM

Material 448 Grade A -
Tensile Strength (MPa) 3102 -
Eagerl‘ hickness (mm} -10.0 —
Fastener Holes {Mo./Diameter —mm} 67516 -—_
Net Area (Sq.mm) 157 4 -—
Material Strength {N) 48,871.5 —
B0% of Material Strength (N) 28,3228 —
Maximum Load From Tensile Test of Jaint (N} 42,956.3 —
PASS —

1. Rivet Spacing 30 mm

Comments: NONE

Recorded By:

Approved By H
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DATA SHEET 3... (Continued}
JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Vehicle: 2003 Blue Bird All Amerlcan School Bus

Test Lab: MGA Research-Wisconsin Cperaticns

NHTSA No.:  C30900
Test Data: BM 203

Specimen Dascription:

Left Mid Exterior Side (3)

Joint Mumber: BLSLME3SGERY
Waeakar Mambar Stronger Member
_ CRSZC ASTM

Material AA48 Grade A —_
Tensile Strength (MPa) 310.2 -
GagefThickness (mm} 7001 -
Fastener Holes (Mo./Diameter — mm) 6/5.16 —
iMet Area (Sq. mm) 157.4 —
Mzterial Strength (N 488715 —
50% of Material Strength (N) 29,3229 —
Maximum Load From Tensile Test of Jaint (N} 3513248 -—
FASSFAIL PASS —

1. Rivet Spacing 30 mm

Comments: Joint Number on Photo Should Read BLSLME3REBRY.

Recorded By:

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

Test Vehicle: 2003 Blue Bird All American School Bus NHMTSA No.: C30900
Test Lah: MGA Research-Wlsconsin Operations Test Date: B/12/03
Specimen Description: | Left Mid Interior Side {4)
Joint Nurmber; BLS|LMIABEBEY
VWeaker Member Stronger Member
Textured
Material Galvalume AZ50 to -
ASTM A7GZ
Tensile Strength {MPa) 0.2 —
Gage/Thickness {mm) - 0.64 —_
Fastener Holes {Na./Diameter — mm) 8/5.53 —
Nst Area (Sgq. mm) 100.6 —
Material Strength (N) 31,306.4 ---
B0% of Material Strength (N} 18.783.9 o
Maximum Load From Tensile Test of Joirt (N} 31,6114 “--
PASS -

PASS/FAIL

1. Rivet Spaging 25 mm

Comments: NONE

Recorded By:

Appraved By:
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DATA SHEET 3... (Gontinued)

JOHNT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Test Wehicle: | 2003 Blue Bird All American School Bus MHTSA No.:

C30900

Test Lab: MGA Research-Wiscons/n Operations Test Date:

812103

Specimen Description:

Left Mid Interigr Roof {5}

Joint Number; BLRCMIS84BRH
Weaker Member Stronger Member
CRSZC ASTM

Material £446 Grade A —-
Tensile Strangth (MPa) 3102 -
Gage/Thickness (mm) —410.91 -
Fastener Holes {No./Diameter — mm) 4/6.386 —_
Net Area (Sq. mm) 160.6 —
Material Strength (N} 49,866.1 —
B0% of Material Strength (N) 26,8195 —
Maximum Load From Tensile Test of Joint (N} 45,431.2 —
PASSIFAIL | PASS —

1. Rivet Spacing 50 mm

Comments. NONE

Recorded By:

Approved By:

Cate: October 2, 2003
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DATA SHEET 3... {Continued)

JOINT STRENGTH WHEN ASTM MATERIAL PROPERTIES ARE KNOWN

Tast Vehicke:

2003 Blue Bird All American School Bus

NHTSA Mo.:

30800

Test Lab:

MGA Research-Wisconsin Operatlons

Test Date:

812103

Specimen Description: | Right Mid Exterior Roof (6)

Jaint Number: BLRCWEGSBBAH
Weaker Member Stronger Member
CESZC ABTM

Material £448 Grade A —
Tensile Strength {MPa) 310.2 —-
Gage/Thickness {mm) - 10.91 —
Fastener Holes {No./Diameter — mm) B/5.16 —
MNet Area {Sq. mm} 148 .4 —
Material Strength (N} 45,945.8 —
B0% of Material Strength {N) 27,5677 —
Maximum Load From Tensile Test of Joint {N) 40,567.0 ---
PASS/FAIL ' PASS -

1. Double Rows of Rivets Staggered Spacing 55 mm Each Row

Comments: NONE

Approved By:

Date: Cctober 2, 2003
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SECTION &

INSTRUMENTATION AND EQLUIPMENT LIST

Test Vehicle: 2003 Blue Bird All American School Bus MNHTZA No: C30800
Test Lab: MGA Research-Wisconsln Operations Test Data: 8/12/03
Equipment Descrptlon | Model/Serial No. Cal. Date Mext Cal. Date
Vectra /
Gomputer HP US03263612 - —
AMD Interface Metrabyte DAS-1802 -— -
Load Cell Interface 138773 Gi18/03 121903
Lirear Potentiornater Amalek 17167 8/9/03 21904
- . . CDE"GE/
Digital Caliper Mitutoyo 0004174 1018102 10M18/03
Steel Tape Stanley Powerlock £ 143 5A30403 11/30/03
Temp. Recorder Dickson TR320 { 03032010 21103 21/04
. McMaster- G0°C ,
Temp. Stickers Carr 595K One Time Usage -—
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SECTION &
PHOTOGRAPHS

TABLE OF PHOTOGRAFPHS

Left Front 34 View of Scheol Bus

Left Rear 34 View of School Bus

Cerification Label

Front to Rear Interior View

Rear to Front Interior View

Samgle #1 Marked on Bus Before Cutout
Sample #2 Marked on Bus Befora Cutout
Sample #3} Marked on Bus Befora Cutout
Sample #5 Marked on Buz Before Cutout
Sample #5 Marked on Bus Before Cutout
Sample #1 Installed in Test Machine {Pre-Test)
Sample #1 Post-Test Separation

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

Sample #3 Instalfed in Tast Maching (Pre-Tast)
Sample #3 Post-Test Separation

Sample #4 Installzd in Test Machine {Pre-Teat)
Sample #4 Post Test Separation

Sample #5 Installed in Test Machine {Pre-Test)
Sample #5 Post-Test Separation

Bample #§ Installed in Test Machine {Pre-Tast)
Sarmpla #8 Post-Test Separation
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2002 Blue Bird All American Schocl Bus
FMVSS 221

Test Vehicl=:
Frocedure:

20940

MHTSA No -
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2003 Blue Bird All American School Bus

FMVSS 221

Test Vehicle:
Procedure

30900

MH TS50 Mo
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Sample #1 Post-Test Separation
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2003 Blue Bird ANl American School Bus
FMIVSS 221

Tast Vehicle:
Procedura:

C30500

MHTE A Mo,
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Sample #8 Post-"est Separation
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SECTION 7
TEST PLOTS

TABLE GF TEST PLOTS

Joint Strength, #1. Force vs. Time
Joint Strength, #1. Displacement vs
Joint Strength, #2, Forge ve. Time
Joint Strength, #2, Displacement vs
Joint Strength, #3, Force vs, Time
Joint Strength. #3. Displacement vs
Joint Gtrength, #4, Force vs. Time
Joint Strength, #4, Displacement vs
Joint Strenglh, #5, Forze va. Time
Joini Strength, #5, Displacement vs
Jaint Strength, #6, Force vs. Time
Joint Sirengrh, #6, Displacement vs

. Time

. Time

. Time

. Time

. Time

. Time
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Test Desc: BLERRM EFERY {Right Rear Irt. Side) {1* Tos! Dale: 512903
HHTSA & C 30900

Companert IC: Blae Bird

=—1IY:
. ]

 DISPLAGEMENT {ram) vs TIME (s)

14— -
12
10 Max: 145 mm
i TMax: 17905
8— .
. Min: 0.6 mm
G- “THin 675
4 1
2
- -r-ﬁ.r”m : | | o ;
——— 1 - | eA— e 1 L N B —
o 25 50 75 160 125 180 175 200
FORCE (N) va TIME (5]
30000~ .
- |
25000 - S ANV
[ |
|I ™,
20000 | : h’\x : .
| e Max: 26 040.9 4
15000 I : o ' i
\\,\N Thiax 11005
1 : f' | H
| Min:-7d1.2
10000 — | ™ ) "
I|' ' ' I'. Thin: 7.5 %
| a
5000 } | : S
I|I -
CI P L -"""I - . I ' IWI
L e -t - - e - 1 —
¥h 1C0 125 150 175 200

4] 235 50
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Tezt Dasc: ELSRREZAEBRY {Right Rear Extside} {z) Test Date; B30
HHTSA & £20900

’1% “ l!l:l Companent I0: Blue Bird

DISPLACEMENT (mm) vs TIME (s)

16—
14 e
17— o : e .
T hiax: 16.4 mm
10—“— o ) ' i o “ Thax 20118
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10000 i N
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0 — - | e [ T T ey
1 T 1
o a0 100 160 200 250
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Tes! Date: 812413

Test Desc: BLILME IGGBRY (Left Mid Ext Side) [3)
MHTSA #: 30900

. .
III!I:] Companert I Blye Bird

0I5 F"LAGE!MENT trnm) vs TIME [a)

18
16—
14—
Max: 1594 mm
172
CThMaEx 21868
10 Min: -0.0 mm
R : 1 TMn: 2 8
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) / | i
0 d ) )
[ | ot | -
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ZORCE {M) vs TIME {s)
40000
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30000 | e’ oy
_ I.-" k'S
' I
25000 — &
aap - i ", Max 351329 N
un
200004 - '.'II K . TMax: BE15
|
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—_—t o } - I —
100 152 200 250
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150030
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Test Desc: BLELMESBSERY [Let Wiz Ext. Side) [4)

Cornpencnt IC: Sle Bird

Tast Date: EH20] _|

HETEA f LS00

[ B X . A & N = o B

CISPLACEMENT (mm}vs |IME (5}

125

150

1

Wax 17 Emm
Thas 15970 8
Min; 2.7 mm

TMin; 0.1 5

175 200
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¥5 100
FORCE [Ny vs TIME (5]
] . Iwﬂrﬂm Pl \
- y
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S !
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Tesst Date: 81203
MNHTSA #: CA0500

“egt Dosc: BLRCMIG34BERH {Left Mid Int. Roof) (5]
Component 0 Blue Bird

—— ‘ ¥
ﬁ_._mlll 'lll
0 __DISF'LACEMENT (mm} s TIME {2}
I.L
B -0 - - ... . . L. (J u"‘ﬂ.‘n'
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Tect Dhater 81201

—_— Test Desc: BLRGMESB3BAH {Right Mid Ext. Raaf) {B)
EI!'!’“ Carmponent ID; Blue Bird MHTSA & S0
: i
0 DISF‘L&CEMENT {mm} vs TIWE (5]
18-+
1B+ - -
14
- Max: 194 mm
12—
. Thiaw: 236.5 5
1“? Mire: 0.5 rmm
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0 50 100 150 200 250
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RO000
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10000 1
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SECTION 8
JOINT CONFIGURATIONS

Typical Test Sample Configuration
Front view of Joint #1
End Yiew of Juint #1
Frant View of Joint #2
End View of Joint #2
Front View of Joint #3
End View of Joint #3
Front View of Joint #4
End View of Joint #4
Front Wisw of Joint #5
End View of Joint #5
Front View of Joint #6
End View of Joint #6
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2043 Blue Bird All American School Bus
FMVYSS 221

est Vehicle:
Procedure:

C20800

MHTSA MNo..
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Front wiew of Joint #6
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