I

Force Engineering & Testing, Inc.
19530 Ramblewood Drive
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Fax: (281) 540-9966
www.forceengineeringtesting.com

Test Number: 49-0010T-16

Test Report Date: August 29, 2016

Test Material; 24 Ga. Tee-Lock 18" coverage

Test Procedure: The test was conducted in accordance of
ASTM E 1680-11 Standard Test Method for: Rate of Air Leakage
Through Exterior Metal Roof Panel System

ASTM E 1646-95 (Reapproved for 2011) Standard Test Method
For: Water Penetration of Metal Roof Panel Systems by
Uniform Static Air Pressure Difference

Test Location: Force Engineering & Testing, Inc.
19530 Ramblewood Drive
Humble, TX 77338
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Project Number 49-0010T16
PURPO SE

The purpose ofthistest wasto detemmine the airinfiltration and water
penetration on the mofpanelsystem.

TESTDATE:
August 5, 2016

TEST SPEC IMEN:

Manu./Client: Bemidge Manufacturing Company
6515 Fatt Road
San Antonio, Texas 78218

Panel: Tee-lockPanel, 24 Ga., 18” Coverage, 2 3/8” talltee nb, tee
rb mechanically seamed.

PanelProperties: Fy =51.0 ksiSteel, 0.024” thickness per ASIM E8 (See
Appendix)

PanelSeam Cap: 24 Ga.steelseam cap with factory applied vinyl strip. Vinyl
stip adhered to seam cap with Ioctite 4471 adhesive.

PanelClip: 6” long 16 Ga. Grade 50 Steel, low Fixed Clip
Clip Fastener: (2) #12-14 x 1” HWH SD perclip.

Panellaps: (5) panelrnbsand NO panelend laps.
Panellength: 8-11”

Panel Spans: 5-0” and 3’-9”

TESTING APPARATUS:

High Pre ssure Blower: 15 hp, 900 ¢ fm.

Test Chamber: 8 x9 steelchamber.

Mo unting Frame: 16-ga.Zee Interior, Steel Channel Perimeter
Pre ssure Indicator: Digital Pre ssure Indicator

FHowmeter: [laminar How Element

Equipment Calibration Date: 3/1/2016
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Project Number: 49-0010T-16

PANEL INSTALLATION:

The panels were installed on the interior Zee with the panel clips. The perimeter
was sealed with tape sealant and then fastened to the steel frame. Plywood
strips were installed on the panel ends to allow 4" of water ponding.

ASTM 1680 Rate of Air Leakage Test Procedure:

1. The purlin was moved in either direction for total of (3) cycles

2. A positive preload of 15 psf (75% of building live load) was applied to the
panels and held for 10 seconds and then released and allowed to recover
for 2 minutes. Repeated 2 times for a total of 3 cycles.

3. A negative preload of 30 psf (50% of design wind load of 60 psf) was applied
to the panels and held for 10 seconds and then released and allowed to
recover for 2 minutes. Repeated 2 times for a total of 3 cycles.

4. The panel joints/ribs were taped and an initial reading was taken. The tape
was then removed for a final reading.

ASTM 1646 Water Penetration Test Procedure:

1. The Panels were preloaded during the Air Leakage test therefore no
preloading is required.

Test Conditions:

Ambient air temperature before testing: 86.0° F

Ambient air temperature during testing: 86.1° F

Panel Surface temperature before testing: 81.0° F

Panel Surface temperature during testing: 81.0° F T —
Water depth on panel during testing: /2" I “‘&GE £ 'n,"

SUMMARY OF TEST RESULTS #2778

Test Leakage
AIr Infiltration @ 1,57 psf 0.002 cfm/sf
0.003 cfm/If
Air Infiltration @ 6.24 psf 0.004 cfm/sf
0.006 cfm/If
Water Penetration @ 6.24 psf No Water Leakage

SEP 01 2016
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Project Number 49-0010T16

STATEMENT O F INDEPENDENC E
Force Engineering & Testing, Inc. orany personsemployed by them do nothave
any financialinterest in Bemdge Manufacturing Company.

Force Engineering & Testing, Inc.isnotowned, operated orcontrolled by
Bemdge Manufacturing Company.
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FET Office 1
Typewritten Text
18" Coverage
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0.040

80.0°

0.600

R0.030
R0.103
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BERRIDGE MFG. CO.
TEE-LOCK PANEL: SEAM CAP

OPEN - FINAL
NOTE:
MAT: 24 AND 22 GAUGE PAINTED
STEEL, 0.032 AND 0.040 PAINTED
ALUMINUM P/N: Tee-Lock Panel -
QTY: 1 PER MACHINE Seam Cap Open - FINAL
FINISH: NONE DATE: 1/21/2011
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0.242

2.837

=— 0.413 —

TEE-LOCK PANEL: ASSEMBLY -
FINAL

TOLERANCES: 0.00 = £0.010;
0.000 = £0.005

MAT:

QTY: 1 PER MACHINE
FINISH: NONE

P/N: Tee-Lock Panel -
Assembly -
Panel-Clip-Seam Cap-Vinyl
DATE: 7/29/2014
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0.560
0.540
0.470

0.090
0.020 —~ —

0.040

/ R0.040 2 PLCS.

7 u\ PP
R0.020 4 PLCS.

0.060
0.040

BERRIDGE MFG. CO.
TEE-LOCK PANEL: VINYL - FINAL

VERSION
TOLERANCES: 0.00 = £0.010;
0.000 = £0.005 P/N: Tee-Lock Panel - Vinyl
MAT: - FINAL
QTY: 1 PER MACHINE DATE: 5/3/2013
FINISH: NONE

BERRIDGE MANUFACTURING COMPANY
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VINYL ADHESIVE

Technical Data Sheet

LOCTITE® 4471™

January 2007

PRODUCT DESCRIPTION

LOCTITE®  4471™ provides the following product
characteristics: _

Technology ICyanoacrylate |
Chemical Type Ethyl cyanoacrylate

Appearance (uncured) |Clear liquid-#s

\Components One part - requires no mixing
Viscosity Medium

Cure : Humidity

Application Bonding

Key Substrates Wood, Leather and Foamed rubber

LOCTITE® 4471™ is designed for the assembly of difficult-
to-bond materials which require uniform stress distribution and
strong tension and/or shear strength. In addition to key
substrates referred to above, the product bonds acidic surfaces
such as chromated or freshly plated parts.

TYPICAL PROPERTIES OF UNCURED MATERIAL
Specific Gravity @ 25 °C 1.05
Viscosity, Brookfield - RVT, 25 °C, mPa-s (cP):

Spindle 2, speed 20 rpm,
Flash Point - See SDS

500 to 750

TYPICAL CURING PERFORMANCE

Under normal conditions, the atmospheric moisture initiates the
curing process. Although full functional strength is developed
in a relatively short time, curing continues for at least 24 hours
before full chemical/solvent resistance is developed.

Cure Speed vs. Substrate
The rate of cure will depend on the substrate used. The table
below shows the fixture time achieved on different materials
at 22 °C / 50 % relative humidity. This is defined as the time to
develop a shear strength of 0.1 N/mm? .
Fixture Time, 1SO 4587, seconds:

Steel (degreased) 10to0 20
Aluminum 2t010
Zinc dichromate 2010 30
Neoprene <5
Rubber, nitrile <5

ABS 2to b
PVC 2to5
Polycarbonate 2t05
Phenolic 5t015

Cure Speed vs. Bond Gap

The rate of cure will depend on the bondline gap. Thin bond
lines result in high cure speeds, increasing the bond gap will
decrease the rate of cure.

Cure Speed vs. Humidity

The rate of cure will depend on the ambient relative humidity.
The following graph shows the tensile strength developed with
time on Buna N rubber at different levels of humidity.

\
L

100

75

0 10 20 .30 40 50 60
Cure Time, seconds

% Full Cured Strength @ 22 °(
on
=

Cure Speed vs. Activator

Where cure speed is unacceptably long due to large gaps,
applying activator to the surface will improve cure speed.
However, this can reduce ultimate strength of the bond and
therefore testing is recommended to confirm effect.

TYPICAL PROPERTIES OF CURED MATERIAL
After 24 hours @ 22 °C
Physical Properties:
Coefficient of Thermal Expansion,
I1SO 11359-2, K
Coefficient of Thermal Conductivity, ISO 8302, 0.1
W/(m-K}

100x10°F

Electrical Properties:
Dielectric Constant / Dissipation Factor, IEC 60250:

0.1 kHz 2.3/<0.02

1 kHz 2.3/<0.02

10 kHz 2.3/=0.02
WVolume Resistivity, IEC 60093, Q-cm 10x10"
Surface Resistivity, IEC 60093, Q 40x10"

Dielectric Breakdown Strength, 25
IEC 60243-1, k\/mm
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TDS LOCTITE® 4471™, January 2007

TYPICAL PERFORMANCE OF CURED MATERIAL
Adhesive Properties

After 24 hours @ 22 °C

Lap Shear Strength, ISO 4587:

Steel (grit blasted)

Aluminum (etched)

Zinc dichromate

ABS

PVC

Polycarbonate

Phenclic

Neoprene

Nitrile

After 2 minutes @ 22 °C

Lap Shear Strength, 1SO 4587:

Steel (grit blasted)

After 10 seconds at @ 22 °C
Tensile Strength, 1SO 6922:

Buna-N

N/mm?
(psi)
N/mm?
(psi)
N/mm?
(psi)
N/mm?
(psi)
N/mm?
(psi)
N/mm?#
(psi)
N/mm?
(psi)
N/mm?
(psi)
N/mm?
(psi)

N/mm?
(psi)

N/mm?2
(psi)

18 to 26

(2,610 to 3,770)
11t0 19
(1,585 to 2,755)
6to0 10

(870 to 1,450)
4108

(580 to 1,160)
4to8

(580 to 1,160)
3508

(508 to 1,160)
5to 15

(725 to 2,175)
5t015

(725 to 2,175}
5to 15

(725 to 2,175)

25,211
(2755)

26,95

(21,000}

TYPICAL ENVIRONMENTAL RESISTANCE
After 1 week @ 22 °C

Lap Shear Strength, SO 4587:

Mild steel (grit blasted)

Hot Strength

Tested at temperature

100+

75

50 |

% Strength @ 22 °C

0

AN

50

Temperature, °

100
c

150

Heat Aging

Aged at temperature indicated and tested @ 22 °C

0 100 e R
o™ 60°C
™
® 75
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& 100 °C
E \-—'—-—-_
= 28
£
2 ‘ \ :
0 .......... | - t
0 1000 2000 . 3000 4000 5000
Exposure Time, hours

Chemical/Solvent Resistance
Aged under conditions indicated and tested @ 22 °C.

% of initial strength |
Environment 1 e 100h | 500h | 1000h |
Motor oil (MIL-L-46152) | 40 95 95 95
Gasoline 22 | 100 100 100
Water/glycol 50/50 22 100 100 100
Ethanol 22 100 100 100 |
Isopropanol 22 | 100 100 95
[FreonTA [ 22 | 100 100 100

GENERAL INFORMATION

This product is not recommended for use in pure oxygen
and/or oxygen rich systems and should not be selected as
a sealant for chlorine or other strong oxidizing materials.

For safe handling information on this product, consult the
Safety Data Sheet (SDS).

Directions for use:
1. For best performance bond surfaces should be clean and
free from grease.
2. This product performs best in thin bond gaps (0.05 mm).
3. Excess adhesive can be dissolved with Loctite cleanup
solvents, nitromethane or acetone.

Loctite Material Specification‘"s

LMS dated September 23, 1998. Test reports for each batch
are available for the indicated properties. LMS test reports
include selected QC test parameters considered appropriate to
specifications for customer use. Additionally, comprehensive
controls are in place to assure product quality and
consistency. Special customer specification requirements may
be coordinated through Henkel Quality.

Storage

Store product in the unopened container in a dry location.
Storage information may be indicated on the product container
labeling.

Optimal Storage: 2 °C to 8 °C. Storage below 2 °C or
greater than 8 °C can adversely affect product properties.
Material removed from containers may be contaminated during
use. Do not return product to the original container. Henkel
Corporation cannot assume responsibility for product which
has been contaminated or stored under conditions other than
those previously indicated. If additional information is required,
please contact your local Technical Service Center or
Customer Service Representative,

Henkel Americas
+860.571.5100
For the most direct access to local sales and technical support visit: www.henkel.com/industriabf 16

Henkel Europe
+49.89.320800.1800

Henkel Asia Pacific
+86.21.2891.8859



TDS LOCTITE® 4471™, January 2007

Conversions
("Cx1.8)+32=°F
kV/mm x 25.4 = V/mil
mm / 25.4 = inches
um/ 25.4 = mil
Nx0.225=1|b

N/mm x 5.71 = Ibfin
N/mm? x 145 = psi
MPa x 145 = psi

N'm x 8.851 = |b'in
N-m x 0.738 = |bft
N-mm x 0.142 = oz:in
mPa's =cP

Note:

The information provided in this Technical Data Sheet (TDS) including the
recommendations for use and application of the product are based on our
knowledge and experience of the product as at the date of this TDS. The product
can have a variety of different applications as well as differing application and
waorking conditions in your environment that are beyond our control. Henkel is,
therefore, not liable for the suitability of our product for the production processes
and conditions in respect of which you use them, as well as the intended
applications and results. We strongly recommend that you carry out your own
prior trials to confirm such suitability of our product.

Any liability in respect of the information in the Technical Data Sheet or any other
written or oral recommendation(s) regarding the concerned product is excluded,
except if otherwise explicitly agreed and except in relation to death or personal
injury caused by our negligence and any liability under any applicable mandatory
product liability faw.

In case products are delivered by Henkel Belgium NV, Henkel Electronic
Materials NV, Henkel Nederland BV, Henkel Technologies France SAS and
Henkel France SA please additionally note the following:

In case Henkel would be nevertheless held liable, on whatever legal ground,
Henkel's liability will in no event exceed the amount of the concerned delivery.

In case products are delivered by Henkel Colombiana, S.A.S. the following
disclaimer is applicable:

The information provided in this Technical Data Sheet (TDS) including the
recommendations for use and application of the product are based on our
knowledge and experience of the product as at the date of this TDS. Henkel is,
therefore, not liable for the suitability of our product for the production processes
and conditions in respect of which you use them, as well as the intended
applications and results. We strongly recommend that you carry out your own
prior trials to confirm such suitability of our product.

Any liability in respect of the infarmation in the Technical Data Sheet or any other
written or oral recommendation(s) regarding the concerned product is excluded,
except if otherwise explicitly agreed and except in relation to death or personal
injury caused by our negligence and any liability under any applicable mandatory
product liability law.

In case products are delivered by Henkel Corporation, Resin Technology
Group, Inc., or Henkel Canada Corporation, the following disclaimer is
applicable:

The data contained herein are furnished for information only and are believed to
be reliable. We cannot assume responsibility for the results obtained by others
over whose methods we have no control. It is the user's responsibility to
determine suitability for the user's purpose of any production methods mentioned
herein and to adopt such precautions as may be advisable for the protection of
property and of persons against any hazards that may be involved in the handling
and use thereof. In light of the foregoing, Henkel Corporation specifically
disclaims all warranties expressed or implied, including warranties of
merchantability or fithess for a particular purpose, arising from sale or use
of Henkel Corporation’s products. Henkel Corporation specifically
disclaims any liability for consequential or incidental damages of any kind,
including lost profits. The discussion herein of various processes or
compositions is not to be interpreted as representation that they are free from
domination of patents owned by others or as a license under any Henkel
Corporation patents that may cover such processes or compositions, We
recommend that each prospective user test his proposed application before
repetitive use, using this data as a guide. This product may be covered by one or
more United States or foreign patents or patent applications.

Trademark usage

Except as otherwise noted, all trademarks in this document are trademarks of
Henkel Corporation in the U.S. and elsewhere. ® denotes a trademark
registered in the U.S. Patent and Trademark Office.

Reference 5

Henkel Americas Henkel Europe Henkel Asia Pacific
+860.571.5100 +49.89.320800.1800 +86.21.2891.8859

For the most direct access to local sales and technical support visit: www.henkel.com/industrialof 16



Element Materials Technology P 918258 6066

1 -t~ 3100 North Hemlock Circle F 9182581154
e emen Broken Arrow, OK T 8009828378

74012-1115 USA info.brokenarrow@element.com
element.com
Laboratory Report - EAR-Controlled Data
Attn: Gianna Willits Report No: B16080433
Force Engineering & Testing Inc. Date Reported: 8/18/2016
19530 Ramblewood Drive P.O. No: 100
HUMBLE, TX 77338 US
Material: Steel
Description: (1) Test Panel, Coupon 1: Tee Lock, Job# 49-0010T-16, Customer: Berridge MFG

Room Temperature Tensile Testing ASTM E8/E8M-15a, Parallel to Length of the Specimen, As Received

Width, Initial, Thickness, Initial, Tensile Strength, Yield (0.2% Offset), Elongation After Location of Fracture
in in ksi ksi Fracture
(4w),
%

Inside Middle Half of
0.503 0.0240 56 51 22 Gage

This document contains technical data whose export and reexport/ retransfer may be subject to control by the U.S. Department of Commerce under the
Export Administration Act and the Export Administration Regulations. The Department of Commerce’s prior written approval may be required for the
export or re-export/retransfer of such technical data to any foreign person, foreign entity or foreign organization whether in the United States or abroad.

Marries Corkrane

Maurice Cochran
Mechanical Testing Team Leader

Approved by:

Test results relate only to the items tested. This document shall not be reproduced, except in full, without the written approval of Element Materials Technology. The recording of false, fictitious, or
fraudulent statements or entries on this document may be a punishable offense under federal and state law. A2LA Accredited Laboratory Certificate No. 1089-01 (Mechanical) & 1089-02 (Chemical).

Page 1 of 1
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