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PERFORMANCE-ORIENTED PACKAGE TESTING
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Section 2 - Package Description

Fiberboard Box: See Section 5 for Drawing.

Manufacturer: International Paper, Statesville, NC
Box Style: | RSC (Regular Slotted Container), DW
' . 1104.75, 1104.75N, 1104.75W, 1104.75WC,1104.26, 1104.77,
Part Number:
1104.26
Box Maker’s Certification: 350 Ibs.

Outer Dimensions, cm {inches): | 33.02 x 33.02 x 33.34 (13 x 13 x 13-1/8)

Inner Dimensions, cm {inches): 31.75x 31.75 x 30.64 (12-1/2 x 12-1/2 x 12-118)
Manufacturer's Joint: Cold Set Glue with 3.81 ¢m Inside Flap

Top Inner Flap, Gap or Meet: Meet

Top Outer Flap, Gap or Meet: Meet
Bottom Inner Fiap, Gap or Meet: | Meet
Bottorn Outer Flap, Gap or Meet: | Meet

Tare Weight: 0.8344 kg (1.84 Ibs.)
Divider:
Style: SW, C Flute, Die Cut, 40 ECT

Dimensions, cm (inches).
Tare Weight:

60.96 x 31.43 (24 x 12-3/8)
0.122 kg (0.27 Ib.)

Basis Weights of Box

ltem Facing or Corrugation Location Basis Weight (Ibs.)
Box Facing Inner 42.31
Facing Middle 42 44
Facing Quter 42,76
Corrugation Inner B Flute 26.15
Corrugation Outer C Flute 26.22
Divider: Facing Inner 4212
Facing Outer 41.86
Corrugation C Flute 33.87
Combined Board Caliper (Average)
Box 6.73 mm
Partitions 419 mm
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Inner Bottles: See Section 5 for Drawing.

Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Manufacturer; Consolidated Container Thomasville, NC
Part Number; 7058
Manufacturer's Method: Blow Molded
Material: HDPE
Capacity (liters): Nominal: 3.785

Maximum; 3.88
Dimensions (mm): Diameter: 150.40

Height: 306.40
Thread Data (mm): T: 36.96, E: 35.71 8 TPI
Minimum Thickness {mm): | Bottom: 0.737

Sides: 0.635
Average Thickness (mm). | Bottom: 0.914

Sides: 0.886

Per Consolidated Container, target is

Tare Weight; 0.136 kg 130 grams with a minimum weight of -

3.5 grams (126.5 g)

Note: No mold 19 specimens were tested.

Closure: Two Closures Tested (See Section 5 for drawing.)

Manufacturer, Cap 1:

Owens-Brockway

Owens-lllinois Plastics Group

Drawing Number: QIM-500-A33 38 mm - 400 Argus-Loc
Material: Polypro (Black)
Closure Weight: 0.009 kg
Dimensions (mm}: Diameter: 44.83
Height: 16.76
Thread Major (mm): 37.59 6 TPI
Thread Minor {mm): 35.66
Lining, No Glue: Material: Foil-Coated Paper
Diameter (mm): 37.08
Thickness (mm}: 1.27
Manufacturer, Cap 2 Mold-Rite Plastics Inc. Plattsburgh, NY
Drawing Number: C-3008 "RS" 38 MM-400
Material: PP (White)
Closure Weight: 0.0032 kg
Dimensions (mm); Diameter: 40.84
Height: 11.76
Thread Major (mm): 38.10 6 TP
Thread Minor (mm); 35.66
Lining, No Glue: Material: Fail
Diameter (mm): 36.83
Thickness {mm}: 0.254
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Closing Methods

_ One piece of 3-inch Clear Plastic Pressure Sensitive
Sealing Method for the Fiberboard Box: | Tape, Top and Bottom, applied lengthwise where flaps
come together, two inches onto ends of box.

Closing Tarque of Caps for all Testing: | 20 inch/pounds

Additional Test Information

Overall Tare Weight of Package: ' ;3'2?3? l;%t\;gz IS:[;JS} 1.5132 kg with Cap 2 (box,
Test Contents: Windshield Washer Fluid

Specific Gravity: 1.315 _

Minimum Weight of Package, as Tested: 16.746 kg with Cap 1, 16.723 kg with Cap 2
Authorized Package Gross Weight @ 1.315 SG: | 21.5 kg

Pravious Certification: T54189-01+AC2513
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Section 3 - Testing

Test Descriptions and Results

Package Preparation — For All Testing

Test Report: T56622-01+AC2707
Date of Report: April 21, 2009
Date of Testing: March 24, 2009

The packages (bottles) were filled to a minimum of 98% full (see Section 4 for
calculation) with windshield washer fluid. The bottles with handles toward the center of
the box and the divider were placed in the box. See photo in Section 5.

Drop Test
Test Method:

Number of Packages Tested:

Drop Height:

49 CFR 178.603

10 (5 with each cap)

'1.315 meters (Calculation for the drop height is

provided in Section 4.)

Testing was conducted to certify the package for PG Il liquids with up to 1.315 SG.

Conditioning

The packages were conditioned to —20.5°C in accordance with 49 CFR 178.603(c).
The packages were conditioned for approximately 18 hours to ensure the package and
contents were at the proper temperature prior to testing. Drop testing was conducted
approximately 15 minutes after removing the test package from the conditioning

chamber,

Results - Pass

Package Weight

Box Number @ 1.0 SG Orientation Result
1{Cap 1) 16.746 kg Flat on Top No Leakage/No Damage
2{Cap 1) 16.746 kg Flat on Short Side No Leakage/No Damage
3{Cap 1) 16.746 kg Flat on Bottom No Leakage/No Damage
4 (Cap 1) 16,746 kg Flat on Long Side No Leakage/No Damage
5 (Cap 1) 16.746 kg Bottom Corner No LeakagefCorner Crushed ~1 inch
6 (Cap 2) 16.723 kg Flat on Top No Leakage/No Damage
7 (Cap 2) 16.723 kg Flat on Short Side No Leakage/No Damage
8 (Cap 2) 16.723 kg Flat on Bottom No Leakage/No Damage
9 (Cap 2) 16.723 kg Flat on Long Side No Leakage/No Damage
10 (Cap 2) " 16.723 kg Bottom Corner No Leakage/Cormner Crushed ~1 inch
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Pass/Fail Criteria

A package is considered to successfully pass the Drop Tests if, for each sample tested:
There is no damage to the outer packaging likely to adversely affect safety during
transport, there is no leakage of the filling substance from the inner packaging, and any
discharge from a closure is slight and ceases immediately after impact.

Stacking Test

Test Method: 49 CFR 178.606
Free Standing: Yes

Packages Tested: 6 (3 with each cap)
Test Duration: 24 hours

Stacking Test Weight: 173 kg

See Section 4 for Calculation.

The Stacking Test load was applied to the top of the packages by loading each package
with 197.2 kg and maintaining for 24 hours.

Results - Pass

Package 1 No Damage/No Leakage
Package 2 No Damage/No Leakage
Package 3 No DamagefNo Leakage

Note: Stacking stability was not assessed since a Guided Load Test was not
performed.

Pass/Fail Criteria

No test sample may leak. There must be no leakage of the filling substance from the
inner receptacle or inner packaging. No test sample may show any deterioration that
could adversely affect transportation safety or any distortion likely to reduce its strength,
cause instability in stacks of packages, or cause damage to inner packagings likely to
reduce safety in fransportation.
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Vibration Standard

Packages Tested: 6 (3 of each cap)

Test Method: 49 CFR 178.608 on a Rotary Vibration Table. The three samples
were subjected to a one inch peak-to-peak displacement on a
~ rotary vibration table. The test was performed for one hour at a
frequency that caused the packages to be raised from the vibration
platform so that a piece of steel strapping (1.6 mm thick) could be
passed between the bottom of the packages and the platform.
Immediately following the period of vibration, each package was
removed from the platform, turned on its side and observed for any
evidence of leakage. Successful results are documented in Wyle
Certification Test Report Number T54189-01+AC2513.

Durétion: 1 Hour
Frequency: 4.08 Hz (245 per minute)

Results - Pass

Package 1 (Cap 1) No Leakage
Package 2 (Cap 1) No Leakage
Package 3 (Cap 1) No Leakage
Package 4 {Cap 2) No Leakage
Package 5 (Cap 2) No Leakage
Package 6 {Cap 2) No Leakage

Pass/Fail Criteria
A packaging passes the Vibration Test if there is no rupture or leakage from any of the

packages. No test sample should show any deterioration that could adversely affect
transportation safety or any distortion liable to reduce packaging strength.

Hydrostatic Pressure Test

Test Method: 49 CFR 178.605

Duration: 30 minutes

Pressure: 15 psig (100 kPa)

Packages Tested: 6 (3 x 1-gallon with each cap)
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Test Report: ‘T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Results/Pass
Package 1 (Cap 1) No Leakage
Package 2 (Cap 1) No Leakage
Package 3 (Cap 1) "~ Noleakage
Package 4 (Cap 2) No Leakage
Package 5 (Cap 2) No Leakage
Package 6 (Cap 2) No Leakage

Pass/Fail Criteria

A package passes the Hydrostatic Test if, for each test sample, there is no leakage of
the liquid from the package.

Cobb Test
Test Method: SO International Standard 535, as required by 49 CFR 178.516 (b)(1).

Samples were taken from the boxes and subjected fo a Water Absorption Test in
accordance with 1SO International Standard 535. Successful results are documented in
Wyle Laboratories’ Certification Test Report T54189-01+AC2513.

Samples Tested: 5

Results - Pass

Sample Number Water Absorption Pass/Fail
Sample 1 149 g/m® Pass
Sample 2 117 g/m? Pass
Sample 3 113 gim® Pass
Sample 4 120 g/m? Pass
Sample 5 117 gim? Pass
Average 123 g/m? Pass

Pass/Fail Criteria

An increase in mass of greater than 155 g/m? over the 30-minute duration of the test
represents an unacceptable level of water resistance.
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Section 4 - Calculations

1. Weight of Test Package

Weight of Box; 0.8344 kg
Weight of Divider: 0.122 kg
Weight of Bottle + Cap 1: 0.145 kg
Weight of Botfle + Cap 2: 0.1392 kg
Capacity of Bottle: 3.88 liter
Empty Package Weight
Box/Divider: ) 0.9564 kg
Empty Bottles + Cap 1 (4 x 0.145 kg): 0.58 kg
Empty Bottles + Cap 2 (4 x 0.1392 kg): 0.5568 kg
Total Cap 1: 1.5364 kg
Total Cap 2: 1.5132 kg

Filled Package Weight

Weight of Liquid Fill:
Weight of Filled Package with Cap 1:
Weight of Filled Package with Cap 2:

. Drop Test Height
Packaging Group of Certification
Specific Gravity of Certification:

For PG l: SG x 1 meter=1.315x 1 meter =

. Marked Weight to Accommodate SG 1.315

Weight of Fill 4 (3.8024 x 1.315):
Weight of Box/Divider:

Weight of Bottles + Cap 1:
Weight of Bottles + Cap 2:
Marked Weight (Rounded Down):

0.98 X 3.88 = 3.8024 kg
1.5364 kg + 4(3.8024 kg) = 16.746 kg
1.5132 kg + 4(3.8024 kg) = 16.723 kg

H
1.315
1.315 meters

20.00

0.9564 kg

0.58 kg

0.5568 kg

21.5 kg (rounded down)
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: - March 24, 2009

4. Stack Test Weight
Load = (N-1)[W+Q(L x S)]
Where:

Number of Containers to Reach 3 Meters
Tare Weight of all Packaging Material
Quantity of Inner Packages

Weight of Solid Fill

S = Specific Gravity

I

1]

Package Height = 33.34 cm

3.0 meters/0.3334 meters = 8.998 (Rounded Up to 8)
(9-1)[1.5364 kg + 4(3.8024 kg x 1.315)] = 172.29 kg (Rounded Up to 173 kg)
(9-1)[1.5132 kg + 4(3.8024 kg x 1.315)] = 172.11 kg (Rounded Up to 173 kg)
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Test Report: T56622-01+AC2707
Date of Report:  April 21, 2009
Date of Testing: March 24, 2009

Section 5 - Photographs/Drawings of Packaging Components
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T56622-01+AC2707
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