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Test Item - PETEC WINDSHIELD ADHESIVE 83310 and 83400 TUVRheinland
Vehicle : Ford Mondeo
Applicant : PETEC Verbindungstechnik GmbH, D-96132 Schlusselfeld

Documentation

Tests Windshield Mounting
according to
Federal Motor Vehicle Safety Standard
49 CFR 571.212

(FMVSS 212)

This test report is for documentation of measuring results only and shall not be deemed
legally binding within the German StVZO/EG-FGV.
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TUV Rheinland Group Test Report No. 185XS0225-00 é é

Test Item - PETEC WINDSHIELD ADHESIVE 83310 and 83400 TUVRheinland
Vehicle : Ford Mondeo
Applicant : PETEC Verbindungstechnik GmbH, D-96132 Schlusselfeld

1. Introduction

This test report describes the test of the windshield retention for motor vehicles during a

crash-test.

Upon request of the applicant, TUV Rheinland Kraftfahrt GmbH has tested PETEC screen
bonding products used for the fixation of a windscreen in a vehicle with regard to the

FMVSS 212.

The tests were conducted to determine if the screen bonding products meet the
requirements specified under item 3. of this test report.

1.1.Name and address of the applicant : PETEC Verbindungstechnik GmbH

1.2. Name and address of the manu-
facturer

2. Description of the test object

Technical description

Characteristics

Test vehicle

Woistenbuch 26
D-96132 Schlusselfeld

: PETEC Verbindungstechnik GmbH

Wistenbuch 26
D-96132 Schlusselfeld

: The tests were performed on a Ford Mondeo 4 door

saloon with twin airbags. The vehicle was soaked
prior to the windshield installation and stored 40 min
after the installation at an average temperature of
23°C and a relative humidity of 50%. The installation
was carried out by 24 Screen Savers Ltd. according
to the PETEC installation procedure (see Appendix
2, Appendix 3 and Appendix 4).

: Right hand driven vehicle with driver and passenger

airbag system. 50% Hybrid-lll Dummy on driver and
passenger side.

: Ford Mondeo 4 door saloon

VIN: WFO5XXGBB56P67719
Test weight in test condition including 93% fuel,
nominal fluids and 2 occupants 1.849,5 kg

The vehicle was subjected to a 100% frontal impact
by being propelled into a immovable crash block at
48,6 km/h, as per FMVSS 212 Section 5 (= 48 km/h).
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Test Item - PETEC WINDSHIELD ADHESIVE 83310 and 83400 TUVRheinland
Vehicle : Ford Mondeo
Applicant : PETEC Verbindungstechnik GmbH, D-96132 Schlusselfeld

The crash test dummies were restrained by means
of the vehicle’s seat belts and the airbags were
triggered by the impact.

The vehicle was impacted within 1 hour after the
windscreen was fitted.

Specimen description and

part numbers : PETEC WINDSHIELD ADHESIVE Art.-No. 83310
and 83400 (batch 84675), PETEC Primer (Art.-No.
82410, 82330 and 82430) (on blank metal only and
all over the contact area on the glass) & Aktivator
(Art.-No. 82230) (Manufacturer documentation see
Appendix 2, Appendix 3 and Appendix 4).

3. Test basis and test equipment
3.1. Test basis
Federal Motor Vehicle Safety Standard 49 CFR 571.212 (FMVSS 212) at last amended by
60 FR 13639 — 13649 (1995-03-14)
3.2. Testing device (s),
Crash-test laboratory and climatic chamber of:
HORIBA MIRA Ltd.
Watling Street
Nuneaton
Warwickshire CV10 0TU
England
Used equipment and calibration see Appendix 1
4. Description of the test
4.1. Date of the test : 2017-11-30
4.2. Place of the test : Nuneaton, England
4.3. Scope of the test : The objective of the tests was to verify if the test
object is able to guaranty the retention of the vehicle
windshield during a crash.
TUV Rheinland Kraftfahrt GmbH Technologiezentrum Verkehrssicherheit 185XS0225.doc Page 3

Typprufstelle Fahrzeuge/Fahrzeugteile
Am Grauen Stein, D-51105 Koln (Poll)
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TUVRheinland
Test Item : PETEC WINDSHIELD ADHESIVE 83310 and 83400 B
Vehicle : Ford Mondeo
Applicant : PETEC Verbindungstechnik GmbH, D-96132 Schlusselfeld
5. Test results
Windshield periphery:
Right side 2090 mm
Pre test measurement Left side 2090 mm
Total 4180 mm
Right side 2090 mm
Post test measurement Left side 2090 mm
Total 4180 mm
Width of molding 38 mm
Temperature of the windshield molding during test 20 °C
Area of retention failures : no failures occurred
Remarks : none
Fotos : see Appendix 1

The test object is able to guaranty the retention of the vehicle windshield during a crash

according to FMVSS 212 Section 5.

TUV Rheinland Kraftfahrt GmbH
Typprufstelle Fahrzeuge/Fahrzeugteile
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Test Item - PETEC WINDSHIELD ADHESIVE 83310 and 83400 TUVRheinland
Vehicle : Ford Mondeo
Applicant : PETEC Verbindungstechnik GmbH, D-96132 Schlusselfeld
6. Appendices
1. MIRA test Result report MIRA-1215763 03 page 1to 33

2. Manufacturers documentation PETEC WINDSHIELD page 1to 3
ADHESIVE Art.-No. 83310 and 83400
(Revision 16.11.2018)

3. Manufacturers documentation PRIMER WS page 1 and 2
PETEC Primer Art.-No. 82410, 82330 and 82430
(Revision 16.11.2018)

4. Manufacturers documentation ACTIVATOR page 1 and 2
Aktivator (Art.-No. 82230)
(Revision 23.10.2018)

The test report contains page 1 to 5 and Appendices 1 to 4.
It is only permitted to publish this report formal and in content unchanged and completely

including all appendices except with the approval of the testing laboratory TUV Rheinland
Kraftfahrt GmbH, Am Grauen Stein, 51105 Cologne in writing.

Cologne, 2019-01-29
rg

12.%(@

Rudolf Gerlach
Technical Expert
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2 7HAMRA 1215763 03

Test Results
S9109 Windscreen Retention Test 1 Hour Soak

Customer: Thomas Kiigel Contact: William Martin
PETEC Verbindungstechnik GmbH HORIBA MIRA Ltd
Wistenbuch 26 Safety Development Dept
96132 Schlusselfeld Watling Street
Germany Nuneaton
Thomas.Kuegel@petec.de Warwickshire
CV10 0TU, UK

+44(0)24 7635 5000

Test Date(s): 30 November 2017 Witnesses: Rudolf Gerlach - TUV
Rheinland

Test Objective / Method / Specification No

To assess windscreen bonding product performance according to FMVSS212. Vehicle was soaked
at 23°C and 50% relative humidity. The test was conducted 1 hour after the windscreen was fitted.
MIRA Test Number S9109.

Specimen Description / Part No(s)

PETEC Glass Bonding Sealant PETEC Scheibenkleber, PETEC Multiaktiv Primer and PETEC
Aktivator

Part Description Part Number Date Received

PETEC Scheibenkleber | 83310 - 83400 27 & 28/11/17
PETEC Multiaktiv Primer | 82330 /82410 / 82430 27 & 28/11/17
PETEC Aktivator 82230 27 & 28/11/17
Test vehicle:

Make Ford

Model Mondeo

Drive hand RH Drive

VIN WFO5XXGBB56P67719

Test Results Summary

Results only relate to items tested. The subject was tested in

accordance with the test specification with-without deviation. The = Met ¥ Not Met See comments
acceptance criteria of the test specification were:

Prepared By: Approved By: oo
Wa/% K_, ?S:;GTC— L{[!(nﬁcs

William Martin Colin Smith

Crash Test Engineer Head of Crash

Date: 03/12/18

© HORIBA MIRA Ltd 2018. All rights reserved, subject to client contract. Information contained in this document may not be published
in any form of advertising or other matter without prior agreement of the CEO of HORIBA MIRA.

HORIBA MIRA Ltd. Registered Office: Watling Street - Nuneaton - Warwickshire - CV10 0TU - England - http://www.horiba-mira.com
Tel: +44 (0)24 7635 5000 - Fax: +44 (0)24 7635 8000 Registered in England No 9626352 - VAT Registration GB 100 1464 84

Tests marked “Not UKAS Accredited” in this report are not included in the UKAS Accreditation Schedule for this laboratory.
Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation


http://www.horiba-mira.com/
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HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

Test Results Detall

The test vehicle was soaked at a 1 hour average temperature of 23°C and relative humidity 50% after
windscreen installation, which was carried out by 24 Screen Savers Ltd. It was then subjected to a
100% frontal impact by being propelled into a rigid crash block at 30mph (48km/h), as described in
FMVSS212 Section 5. The ATDs were restrained by the vehicle’s standard seat belts and the airbags
triggered by the vehicle standard system.

Test Conditions

Tyre Pressure (bar) Front 2.4 ‘ Rear 2.2
Vehicle modifications None

Steering Column Mid position

Windows Down

Seatbelt Height Adjust Mid position

Doors Unlocked

Parking Brake Off

Ignition On

Seat Adjustment - Driver Mid Fore/Aft — Lowest Height
Seat adjustment — Passenger Mid Fore/Aft — Lowest Height
Restraint system specification Driver and passenger airbag

Vehicle mass details Front (kg) Rear (kg) | Total (kg)

Unloaded vehicle mass 944.5 554 1498.5

Test Weight (in test condition, including 93% fuel,

nominal fluids, instrumentation, ballast and 2 occupants) 994.5 855 1849.5

Assessment against Legislative Criteria

Impact Velocity (Target 48.3 +1 / -0 km/h) 48.6 km/h Complied
Impact Alignment (target <5°. Approx. .

235mm for 2700mm wheelbase) 9 mm left Complied
Performance assessment: LH perimeter 0% Complied

(Max 25% detachment on each side of _ )
windscreen perimeter) RH perimeter 0% Complied

Test Results : Page 2 of 33 PETEC Verbindungstechnik GmbH
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HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

Test Equipment
Rigid Barrier with plywood facing
2x Hybrid Il 50%ile ATDs (Anthropomorphic Test Devices) — un-instrumented for ballast only
Measurement equipment as listed in Appendix 6
6 high speed digital cameras

Attachments

Appendix 1 - Test Photographs
Appendix 2 - Quality Assurance of Measurements
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Appendix 1  Test Photographs
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Photo 1
LH General view — Pre-Test
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PostTest S9109
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Photo 2
LH General view — Post-Test
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Photo 3
Front view — Pre-Test

S9109
VIN7719

Front view — Post-Test

Photo 4
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HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak
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Photo 5
RH General view — Pre-Test

Z7MIRA
« PostTest $9109
VIN7719

Photo 6
RH General view — Post-Test
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Photo 7
Close front view of LH A-pillar / windscreen LH edge — Post-Test
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PostTest $9109
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Photo 8
Close front view of RH A-pillar / windscreen RH edge — Post-Test
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Z7MIRA
PostTest $9109
VIN7719

Photo 9
Close front view of header rail / windscreen top edge — Post-Test

Z7IRA
PostTest $9109
VIN7719

Photo 10
Close front view of scuttle / windscreen lower edge — Post-Test
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Z7MIRA
PostTest $9109

VIN7719 I

Photo 11
Post-test LHF ATD side view — Post-Test

Z7WIRA
PostTest S9109
VIN7719

Photo 12
Post-test RHF ATD side view — Post-Test
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Appendix 2 Quality Assurance of Measurements
All instrumentation, high speed images and associated analysis contained in this report conforms
to the requirements within SAE J211 July 2007.

The test equipment is checked on a regular schedule to traceable standards in an International
Assurance of Measurements (QAM) procedure. Each item of equipment is issued with a QAM
number.

The numbers for the equipment used in these tests were:-

ATD ldentification — LHF HIll 50%ile No 138 N/A N/A
ATD ldentification — RHF HIll 50%ile No 270 N/A N/A
Weigh Scales 38720-23 29/06/2018
38724-27 20/08/2018
5m Steel Tape Measure 34848 07/11/2022
Digital Level 33520 18/01/2018
o |
Tyre Pressure gauge 39679 09/03/2018
Impact Speed Measure (fixed) 8167 26/02/2018
Impact speed measure (mobile) 17921 29/07/2018
Climatic Control Temperature Probe 39704-07, 03/01/2018
39785-88
Climatic Control Humidity Probe gigg?gg 18;8?53812
32ch Thermocouple Amplifier 30279 03/01/2018
Climactic Chamber Controller 34000 05/01/2018
1 FO1 LH View — Whole Vehicle 37921 01/08/2018
2 FO2 LH View — Front Half of Vehicle 37924 13/07/2018
3 FO6 RH View — Whole Vehicle 37938 17/08/2018
4 FO7 RH View — Front Half of Vehicle 37922 22/11/2018
5 F14 Overhead View — Whole Vehicle 37919 18/07/2018
6 F11 Front View — Front Half of Vehicle 37917 18/07/2018
7
8
Channel Sample Rate: N/A
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Weigh Scales

CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Lid
lssue date; 29 Jun 2017 Cert Mg . 33720170817

Fage * o' & Pages
Approved Signatory

o fﬂ%aﬁ ;}

Walling Shec:, Munzalan \{f_.g_‘:’/

AHORIBA COMPANY

.

svarwickshire. CU10 OTU. "-'_'E . [ Meark Fickering - Ceparmert Marsger
Telaphone . +44 (024 TO3D 5225 1 Phifp Maclesd - Suzesvisor - Dalramen] Caibestian
Faceinile § =44 {2324 7833 8225 I Daracile KEandu - Metrokogist

hbEp-itnsees binrisa-mira cnm

Client: Test Opzretions FiG WManufaciurar: Interzomp
Eection: Sa'ete. Cresh OF-Bosrd Model: 1T0I27-WPE
nafriments
Address: ‘Watling Streel Description: Weigh Pads
Hunaaticn Berial No: C21EME 15005
\Warwickshira Calibratian Date: 29 Jun 2017
- Calibration Procedure: A4 2990507
Cliont 10 - Equipment used: Pane 2-5
MIRA 1T CRRTA0 I AR Meas irament Rasults: Fags -5
Date reeeleed: 17 Jun 2017 Measurement Uneertainty:  Fage 2-5
Drallaz G
Condition of Instrument: Lgeel, in goad condition
Wilhir specification on receipl, &2 the points measurad subject b the measurement uncosainky es
Adjusled during cal bration Na
Reapaired pror laar during calibralizn Ma
Wilhin epecification o complation, &t 1he Doints messurad subjsct to the measurement uncerainty Ve

The reporked values are 2 reed! ol wessuwemenls laken at he lims ol calibralion sEhin e eoviiamment ataled and do
mob Gy any irmplicadion regarding the lang term mabilily or envirenmental performanee of he instrarnesd. All
measurama1is datailad within {nis Calibration Carificata relate caly tn the instmimanl detailed abhove on the dates
spacifed.

The instrumznt was allewsd o azclimatize = an envicenment f 2000 £ 2°0 and S0%RH £ 258%EH, f3r a rrininum of 12
nowurs Bere commetcing the calibration. The elecis ] Supply within the aporaony 15 240 wois ¢ 15 Wals @nd 50 Hz
2.5 e with 2 tocal narmenic distotion of less than 2.

Thes Instrument was calibrated by comparison with foree meascrenent refererce standards using a MIRS procedure.
whers lhe instrument 1as an eleciical oulpul and Lhis has been calibratzd, the culanl has been neasursd usirg
slecdrical rekenc: slondands, s _f}:\

ey

The reporied uncertainty s based on a standard uncerainy multplied by a coverace f2obo- of k=2, provicing a level of tonfidence of
pprasimalcly 25%.

Zapyright 207 HORIBA MURA L4, All rights resemes subjecl ta gizat cartrazl Infeemstion cente ned wehin e et may ol b2
repraducad i any Tenm withoul (e prior witten agreevent of e CED af HORIBA MIRS Ld. All Measuremenls ae Traceakle o
teational MeErsur=iner Smodods un ess stabed ctereise, MRS Ld, Recistere offos: Satlog Strees, Sunealon, Sarickstiire, Ge o
JTUL Bagiakarad v Engard Ma: BEIRZEED. WAT Reglrlration aumbar GEIT4AEARL

TCADGE2D lezue 20

Test Results : Page 11 of 33 PETEC Verbindungstechnik GmbH

Commercial in Confidence



Test Report No. 185XS0225-00 Appendix 1
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|CALIBRATION CERTIFICATE |

Issued by HORIBA MIRA Ltd
_|ssue date: 20 Aug 2017 Cert No : 38724170817

Page 1 of & Pages

;-41(‘ AP m‘l*-'m | RA Aapraved Signatary

o i
Gl N5
Wiallirg Slresl Munesdnn e
Warsickshire, CW10 OTU, UK, —— A
Talephana : <44 (024 7€35 5225 1 P, Hinciet - Sutandn. - inahumen Gaibrtion
Facsimila : +44 (0124 TE35 8225 & Caminic Mhardu - Matelogist
http:ineesan. Nonbe-mire.com B _
Clignt: Test Dperaton: FG Manufacturer: InteGomp
Saction: Sefety, Crash Off-Board Model: 1701 27-WPE
Insbiurmen.s
Address: Wiatling Strest Description: Wegh Pads
Huneaton Berial Mu; C21GMC 15005
Wansickshire Calilrralion Dale: 20 Aug 21T
- Callbration Procedure: QA4 ZERCICT
Clignt ID: o Equipment uged: FagasZta s
MIRA 10: ABT24 o QFITET Measurement Results: Pageas 2 bo §
Date received: 17 Aug 2007 Measurement Uncertainky: PayesZloi
Dallas 100G
Condition of Inatrumant: Uged, ingood cordifion
Wi thin speciiaation an rereipd, at the poinls measired subect b the measorement oy Yeg
Acjuster during calibralion [
Repaired priorto or during czlibrafion M
W ihin specifcation an sonplation, at lhe poinds measured subjecl b the messumment unczrainky e

The reported values are the msult of measwu-emants takan at lhe ime of calibralion within the envronmand statec and do
not camy any implicalion ragarding th= long term stability or environmrenzal peformence of the instument. All
rmeaeurements Sstallad within this Callbrator Cartficata relate anly 1o the Inefrument detalled abowe o the dates
s peied.

Tra instrument was allowed o acclimalise in a1 environmani of 20°%C = 2°C and 50%3H 2 25%RH, far a minimum 2f 12
hours befare commencng the c3libraticn. The electrical supp'y within the laboretory is 240 Yots £ 15 Volts end S0 Hz £
0.5Hz with 8 tofal hermanie datoricn of laee tham 3%

Tris Insirument was calibated by comparisan with forse measurement eference standards vsing a MIRA precedure
Where tha instrumani has an elsctical cuiput and this has Eesn calibraied, the oulpul has besn messured uslng
electrical reference slandands. -

Tha raportad urcertalnty 1s hased an a standand uncertalrty multiplad By acoverage facter 24 =2, praviding a lzal af cortdence of
Apprealimataly S5

Copyngnt 2017 HORIBA MIRA Ld. All righle rase-ved sukjes to dian! conbacl. Informalicn conbaned within this -eport may not be
mapreeEdLgan in any formewithesd the price witten agrecment of ke CEG of HORIBA, MIES Lid Al Measuremenis ane “raceabls 2
Malional Messunemar: Standarcs vniess statad sthemvise. MIAA Lid, Registered afice: Vaalling Street. Nunestar, Wareickshim, Cwin
ST, Faristansd in Encland Ma: QS2EA02 WA T Heqisirehon aumber: GH7 00T A5 R

TCITRZE s5um 2
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5m Steel Tape Measure

CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Lid
Issue dale: 386 Moy 2017 Cerl Mo ; 34845151017

Yy

& HDHIF!.II.I 2

i

Fage 1 cf 2 Pages
ﬂ | Aaproved Sighatory

iating Sireet, Nuneabon

geamunckanie LT UL, L | Mark Pickernig — Jeparme Manager
Telepilnane . +dd (0124 FA3E 52245 [ Pailip Madear — Supary sar — netLirant Celirabon
Facsimilc : +44 i0j24 7635 8206 | o ke rards - Beewtologiae

__hHp: v heriba-mira.com

Client: Test Dperations F& Manufacturer: Assist
Sectlon: Safety, Trash Off-Board Model: F2G-5019
Insfrum=nts
Address: Wating Street Description: am Steel Tape
Mazsura
MLneaton Sarial No: --
Warsicshire Gallbration Date: Q8 Mav 2617
= Callbration Procedure: QA3 ICHICIO3
Client 1D: - Equipment used: Page 2
MIRA ID: Q3I4E48 Measurement Results: Page 2
Date recelved: 18 Oct 2077 Measurement Uncertainty:  Page 2
Dallas 1D:
Condition of Instrument: U=ed, n good candition
W ihin soecifcation an receiph, at e poonls measired §ubeo to the measur=ment unceranty TS
Fl.n'_'j usted cunng calibralicn Mo
Repaired priorio er durng sslioretion Mo
Wi hin s3ecification an completion, at e poinds oessured subjesl e e meascoement unczrlainty R -]

T raparied valuaa are the rmault of measurcmerts wkon gt the time of m@libralion wikhin the environment steted and do
not camy ary impdcalior ragarding the long term stabiliy or environmenial pedfomanns of dhe instroress Al
measurements detailed within his Galibrazior Gertficale relste only to the instrumeant detailed abowe on the datas
spaiad.

I he inatrumernt was al lpwed 1o accimatiss in an environment of 2000 2 2°G and B0%RE + 253%RH, fora minmum of 12
s Lefoes conomencing he calibrafon. Tra electrical sLppy within the laboratory is 240 Valks L 15 YWaols and 50 1z 1
0.8Hz with 2 tatal harmonic distortion af lese than 3%

This insrumeni wae calib-aled by comparisen wih englh measwemand re‘erence standarde using a MIRA procadure
whicr Incarporates limita besad on the toerances contained in decument MIST handbook 44 secton 582,
17

=
N
The resarted uncarlbinly is haesd on a standand uncartainty mulliplied by acowerage fxcter of k=2, providing a kval of corficeoss of i
appra:dmaiely 5%,

Capyrighl 2007 403184 MIFA Lid. All rghts resereed schject o diert conlrad!. Infarrallan conteinac sithin 10is repzrt nay rat ba
reprocuced 11 any 1 withowd the price wiittan agreement of the CEQ of HORIEA WIRA Lid. All Massuramarnks ane Traceazle o
Malione! Messuersanl Siedc: unloes oated clherwiEc, WIRA L, Registened afice: Watling Street. Hunsabor, Warwichshie, G0
{UTL. Ragisbzrac in Englane ka: JIE2RFE2. WA Regisdration aumbar: SRINC AFLF4

TG 550 20
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Digital Level

CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Ltd

Issue date: 16 Jap 2017

A HOHRIDE 70

Y 4

Wiating Sireet, Muneaton
WarwCkENIE, S0 AT, LK,
Telephone ;44 {0024 TEIS 5225
Facsimila : +d4 (0)24 TE35 8225
htp e hioribs-mirs. com

Cert No : 33520130117

“MIRA

Faga 1 cf 2 Pages

Approved Signatony

Il Merk Plckering — Head cf Irstrumeri Calisrsbon & Hapair
[l Fnilp Macesc — Supary sor — Insinamant Caliaraton
|| Dominio Maandu  Motroleget

Cllart: Tast Operations FG Manufacturer: Srmarttaal
Bertinn: Sefeby, Crash Of-Board Maodel: -
Instrurmnznts
Address: Watling Street Description: Cinital Level
Muneatan Sarial No: e
Warnsicushire Gallbration Date: 18 Jan 2017
- Calibration Procedure: 0a3129/C/03
Cliarit ID: - Equipment used: Page Z
MIRA ID: Q3520 Measurament Results: Page £
Date recelved: 13 Jan 2017 Measurement Uncertainty:  Page =
Dallas ID:
Condition of Instrument: Leec, in good candition
W thin specifcation on receip], at ihe poinls messared sUbec: to the measur=meant uncertaniy VRS
Fl.l'_'jL.EtvEI: -:Iunrg calibrahon 1]
Repaired prior o or durng cellbretian Mo
Wi thin szecification on camplution, ut the painls nessured subjesl L e measueement unczrlainty i

The raported valuas are the mault of measurcmerts wkon ot the tme of m@iibralion within the cne ronmend slabec and do
nob carmy any implealior ragarding the long term etability o envimnmreral pedformance: nf the instnoomens Al
measurements dekiled within Ihis Calbrazion Certficete relate only to the insfrument detailed abowe on the dates

£p=ciied.

| ez Inatniment waE aligwed 10 accimatiEs in an wwironmenl of 2000 ¢ 275 and S0FRE + 253%RH, for e ninlrmem of 12
I Befuore cun mencing B2 calibration. T8 electrical suppy within the laboratany is 240 Volks L 75 Volis and 50 [z L

Q. &H= with o {otal harmenic dislartion af lese than 3%%

Ingtrument zal bratad by camparizan with angular eference standards asing MIRA Pracedure 0431 2900,

The sapoisd untars oty (= based on a stardard uncertaiety mulliplied by 8 ceserage fsctor of k=&, providing & Beel of conlidenca of

approdmeksh 35%,

Gogyrghl 201 HORIEA MIRA Lid, All ighls reserved 225ject b digrt contract, Infamnstiar cantsinac sathin 1is repar may nck b=

reprecucad in &y KT wilhew the prar watben agreement of the CEO af HORIBA MIRA LEd. All Magsuraranks sre Tracaazk ta
Faicral Messuiesrrant Skanderct u2loss amaked chhewiese, WIHA L, Registernd affice: Wailng Strest. Hunsalon, Warsickshea G010
(11} Rrgisteren in England ha: IE2E552. WA RegIeiredor nunbar: GE1 001 8484
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Test Report No. 185XS0225-00 ) Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

Stop Watch

CALIBRATION CERTIFICATE

Issued by MIRA Ltd
Issue date: 18 May 2015 Cert No : 38460230315

Page 1 of 2 Pages

B Pk

Walling Street, Nuneaton
Wanwekshire, CV10 01U, UK

lelephone . +44 {C)24 /635 52256 I Mark Pickerirg — Hesd of Instrument Ceibraticn & Rapalr
Facalmlie : +44 (0)24 7535 8225 M Philip Mackod - Superesar — Instrarment Caibration
hitp:/icaii bration mira.co.uk R0
Client: MIRA, Test Operations FG Manufacturer: RS
Section: Vehicle Env & Agro, Model: 811-1818
Climatic Chamber
Address: Watling Street Description: Stop Watch
Nuneatan Serial No: -
Warwickshire Calibration Date: 18 May 2015
-- Callbration Procedure: QA2113/CI02
Client ID: - Equipment used: Page 2
MIRA ID: Q38450 Measurement Results: Page 2
Date recelved: 23 Mar 2015 Measurement Uncertainty: Page 2
Condition of Instrument: New
Within specification cn receipl. at the ponts messured subject to the measuremant uncortainty Yes
Adusted during calibration No
Repaired prior 0 or during calibraticn No
‘Within spesifcation on complelion. at the painta mesaured subjact to the measuremant uncertainty Yes

e reported values ara the result of measurements taken at the ime of calibration within the envirenment stated and do
not camry any implication regarding the long term stability or environmental performance of the instrument Al
maagurements detalad wihin ths Calibration Certficate rebste only tc the insliurrent delailed above on the dates
epecified.

The nstument was allowed 1o acclimatse in an ervironment ol 20°C £ 2°C and 503%RE £ 25%RH, for 8 minimum of 12
hours before commencing the calibration. The eleclical eupply withn the lsboratory le 24C Valts £ 15 Volts and 50 Hz +
0 5Hz with & tofal harmaonic distortion of less than 3%

The rapermad uncaetainty |8 based an a standard uncertainty multpied by a coverage factor of k=2, pr g a leved of ot
approximately S5%.

Copynght 2018 MIRA Lid. Al righte reesarsad subject to client contrazt Informaticn conte nac wrhin th = racan mey nof ba mearcduced
in ary form without the prior writtar agreamert of the Maneqing Diractar of MIRA Liz All Maasuremants &re Tracaabia to Nabanal
Measurermnant Standarde uraes etatad oibarses MIRA Lic Ragstaran o™ica: Watlirg Strapt. Nunaaton, Wanwcksnire, CV10 01U
Registersd in Erglanc No: 402570 VAT Registreton numbar: GS10D0148484
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Test Report No. 185XS0225-00
S9109 Windscreen Retention Test 1 Hour Soak

HORIBA MIRA - 121576303

Appendix 1

CALIBERATION CERTIFICATE

Issued by HORIBA MIRA Ltd
Issue date: 16 Cac 2015

A HGlRIEIﬂ.E J-.'IFF'.I'\‘I"

Vo

Walling Stregt, Nureston

Cert Mo : 34851251115

Page 1 cf 2 Pages

Approved Signatory

-F:."._.;_;Gn
a
e 2

Wt
A

|| Mark Pickaring — Hesd of Inatureent Calbralion & Repair
W Fhilp Mac=ag — Supary gor — lstuerent Salkiralion
| Perosiae Paiucki - Kalrziogist

Waraickshire, W19 0T, UK.
I'elaphong @ +14 (24 7635 5205

Farsirnile  +44 0024 TRAR B3R
brebgcterany. Boritsa-mira com

Client: Mechanical Enginesring FG Manufacturer: RS
Section: Brakitg Model; GA8-E250
Address: Watling St-aat Description: Digial Stopwatzh
Wuneatan Serial Na: -
Warwickshire Calibratian Dale: 15 Dec 2015
Calibratian Procedure: AT T30
Cliant [D: - Equipment used: Fagz z
MIRA ID: G551 Measurement Results: Page 2
Date recefved: 25 Mov 2015 Meagurement Uncertainty:  Faga 2
Dallas ID:
Condition of Instrument: Ueed, in good conditian
Within specilication an receipl. £ the palrls measured subject 10 the measurernznt uroetainky R
Adueted cLnng cahbrabor Mo
Repaired priorio or durng celbration Ma
Within specifiction an competion, at the poinks rmessvmed subiect o the nessueeeal e lainly ES

The raperiad valuaa are the raault of maaauremernts laken at the tirrg of ealibraien wshin the crvirenment sieled ard do
not camy any implcation regsrding the long termo stabllity or 2rvircnmental performance of the instumend. All
measrements detales within this Calibration Cerficate relabe only ba the instument detai'ed abowe on the dates
epeciliad.

| hz inatrumer: was alicwed to accimatise in an envicnment of 2075 2 2°C and S0%RH £ 25%RH. "ara reinknum of 12
hars Lefoiz cunenencing lhe calibiat on, Tha =lezirizal supply within the latcratory is 240 Wots = 10 alts a7d 50 Hz +
0 BHz wilh 2 ietal harmenic disletion of less Ethan 3%,

Thi ragarad uncartakrty [ bsed on a skandand uncertairky multiplied by 8 cowerage fectur of k=2, providing & Beal af conddasse of
T E T LIPE R

Coayrighd 2015 HERIEA MIRA Lid. Al ighle rese ved eujedt b dan; contract. Infomredicn cortaines within this saert may ok ke
repraduced n any Farm withaut Fre priar wiilben agreement of (ke CEQ of HCRIBA MIRA LE. Al Magsurarans ae  raceabla 2
Matlonal Medsummant Standards urioss sabed alheswme. MIEA Lid, Registeed ofiog. Wallig Shesl, Honoslon, Wavickaslivg, W0
QTU. Registared in England Mo 9523352, VAT Ragleirador numbar: GE? DI AB4EL.
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Test Report No. 185XS0225-00 Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

Tyre Pressure Gauge

CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Ltd
Izaue date: DD Mar 2017 Cert N : 28570700117

Paga 1 ol 3 Pagas

H-.I ]DFII'E!.I'-'I: (_HJM --."‘wl iy

2

pproved Signatory

walling Streel Munealan

Minaicksling, G0 OTLL LK. 1] Mark F=ckering - Head of hebument Calibration & Hegal

Telophane © +44 {024 PE34 b2 I Phiip Maclesd - Supenisar — Inarumen S&ibration
Facsimile | +dd {0024 TE3E 5225 I Derinic thanduy  Metralzgis:
hilp Meiwed MoribeE-mira com
Client: Test Operations FI5 Manufacturer: PCL
Bection: Salely, Crash Ofl-Bazid Model: AFGTHOG
Inszruments
Address: Watlirg Street Description: 12 bar Tyre Infator
Muneaton Serial Na: 141121085
Warw ckshie Galibration Date: 03 Mar 2017
= Calibratlon Procedure: AALITICRS
Cligtt 1Dz - Equipment useod: Pages 3
WIRA 1D QABTE Measurement Results: Faga 2
Date received: 11 Jan 2017 Measurement Uncertainty: Fags2
Dallas 10
Condition of Instrument: Lized. in good condition
Wilhin specfication on receipl althe ooinls rmaasued susjecl @ e measuramanl uncariainly RS
Adjustac during calizeation Mo
Repalrad pikor i ar during salibeation Mo
Within spocification on complation, at the paints messercs ssbjzc o the measurerment uncedainky Y

Tha reporled values ara the resull of mzaesuraments laken s he time of calibrabon sithin the envircnment slated and do
aal cacry any implicatian regardiey e long lerm slabiity or envienmenla parlsrmance ol e insliumert, Al
sy rements detailed within this Celbralion Gertificate relabe ony o he inslrument delailed above on the dakss
spacifod,

I he instrurnent wes allovwed to accimatiss im an enwrenment o 2000 + 40 and al¥%kH £ L5%HH. for & mimmunm at 12
rourd bekne comnnencing e celitea oo, The elecaical sopply wilhic e laboraloy is 240 Walls 2 15 Yalls anc 80 He £
aHz wist o tedal harmonic distoricn of Ioss than 334,

Thie Instrurnent wes calibreted by comparison with pressure rmeasurerment referencs standands using a i IRA procadurs
which incamzorates limits bhased on the applicahle standard, BS EM 1264510499,

The reprared] uncerlainly is besed on s sandard uncersialy mullipliee by o Goveres faclor of k=2, sroviding & levsl o conlicercs of
pprosineteby 355,

sopyrighd 2017 FORIGA M Ba Lol Al righte résanes Subjec: o cent mormad. Infzrnaton conlalnad #in this mepot may not be
searaduced in any faem Althaul the paar witen egraenenl af the CEC of FORIBA MIEAS Lie. A1 Maasaremenis ane Traceable 1o
Hatiznal Measurement Standacds unlzss stated stieress, I RA Lid, Regstered offize: Wating Staed, Muneaton, Warvickshiee, 2310
171 Ragistaren n FngiRar Mo SE2RARE W8T SRgisirabea nomear GRS 28404
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Test Report No. 185XS0225-00 ) Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

9 Beam Speed Measurement Laser

CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Ltd
Issue date: 19 Apr2017  Gert No : 08167180217

Page 1 of 5 Pages

y i

AHDRIBACOSANY Apprewad Signatary
Wuatling Streer, Murzaton
Mianiackstire, GUHUTL LK, [ Mark Pckating — Head af Instmment Caliaratine & Zesair
Telephcne : +44 (0)24 rhEh bl [I Fhiip Maclesd — Supervisar = lstnament Salisraton
Facsimile : +44 {2924 7835 8225 B Carinic Mhanda - Metrakog st
bl et bbb mira.gom
Clisnt: Test Oparztiona FC Manufacturer: MIRA,
Section: Sa‘cty, Gresh OFf-Bosrd Model: -
Inetrurments
Address: Watling Strest Deseription: T Beam Spezd
Measurcment Syz
Nuseaten Sarial No: -
Werwickshire Calibration Date: 20 Apr2017
- Calibration Procadure: A2 3E4CI05
Cliant ID: - Ezjul pimient used: Page &
MIRA ID: Q8167 Measurement Results: Fages 2 t0 4
Date recelved: 10 Apr 2047 Meseurement Uncertainty:  Page 6
Dallag 1D:
Condition of Instrument: Used, in good condition
Within gpedification on raceipt, at the painte meeacred subjest to he measaremaent unsertsinty Na
Adjusted during calibraticn Ma
Repaired prior 1o ar during caibraticn Yos
‘Within spedfication on completion, at the points meagured subject 10 1he measuremert uncartainty No

The reported veIUEE are the result of measurements taken at the fima of calibraban withir the environment staled and do
ned sarey any implicaton regading the long term stabillity or endronmentsl pefeimence of cthe instrumsnt sl
maasLramants dstriled within thie Calibration Certilicale relate only to the instrurment datailed sibove an the sates
specified.

The instrurnent wes allowsd 1o acclimatise in an envircnment of 20°C £ 2°C ang SC%RH + 25%RH, for a minimum of 12
haLrs Betsre Sminencing he cslibration. Tha alestrical supply within the: labaratory is 240 Yolis + 15 Volts and 50 Hz +
0, 5H wit'r & fukal harnenic distoricn of 1esE than 3%,

This spead measurement systern was calibreted by comiparson with distance and fime measurament refarengs
standarads using a MISA procedure which incorporates limits based on cllent requirerments datailed in reques: far senvice
docurrent GI2260720124.

Thls callbrat on cediMoste Includes 1he lasar speed measuremants takan aier reparr.
Laser spead saf 01 still 3oss not confonT to epecilicatien.

The reported uncoralnty |8 based an & standard wrcedainty muliplied by a coverage facto- od k=2, provicing a lavel oT canfdencs of
appecaimatzty 95%.

Capyiight 2097 HORIES b B Lid. Al righis reearesd sunfeat to clier conleaed, afarration contened wihin this mpat may nel be
repreduced inany faTm withzul the prier wiien ageement of te CEQ of 42BN MIRA Ld, All Messurarmanis am Trecsakie 1
Nationz| Measurement Stands-os unbess statec olhervize. MIRA LiZ, Regislered ofice; Watltg Sirass, Nunealon, Wansickehie, ©417
OTU. Registend in Erglane Mo, 8526552, VAT Fegietralion number: SB130145484
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Test Report No. 185XS0225-00 ) Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

Mobile Speed Measurement Laser

| CALIBRATION CERTIFICATE

Issued by HORIBA MIRA Ltd
Issue date: 21.Jun 20°7  CertNo . 17689250277

Page 1 of 2 Pagas

A HORIBACON P8y Approved Signatory

R

“7MIRA

wietling Sireat, Nuneaton

Weenankehire, LV DG, Lk [ Merk Pichereq - Depaimand Manager

Tuluphore © +44 {0124 B35 G225 [ Philia Maclesd - Supardsar - Inglrumes? Calitralian
Faceimile : 44 {0)24 T35 8225 ] Oormiric Kbandu - Meloleys:
hlip: Mtensrm | oriba-mim.carn
Client; Test Operations FG Manufacturer: MIEA,
Eection: Safety Crash Off-Ecard Maodel: TDOS40
Inztrumants
Addreas: Watling Strest Description: Wize Speed

Measurammont Unlt,
cable & Frame

Nunealon Serlal No: -
Warwickshire Calibration Date: 4 Apr 2017
- Callbration Procedure: Q4251 TG0
Client I1D: - Equipment used: Page 2
MIRA ID: C1TEEE o 017901 Measurement Results: Paja 2
Date received: 25 Mar 2017 Measurement Uncerainty: Page2
Oallas D¢
Condltlon of Instrument: UEeed, In good cordiion
Wilithin specifcation on recalpt, a1 1he po nts maasurad subjact to the measurernant uncerainty T
Adjusted during calibratcn N
FRepaired pAer b of gunng calibratlan Ho
Within specifontion on completion, af the pains Noasurce s bjoct o the moaswrement crcertainy Yes

Thir reparer walurs are e resolb of measoremeals faken at the lie of ealibratine wilhin the envirerment slated ace do
nzt camy any mplicaticn mgarding the long {arm stabilty or enviconmenal peformarce of the instrumend. Al
mieasuremen:s calailed within thia Ceibration Cedificate relata only bothe insrrument detailed azove on tie dates specifed.

I he instrument was allowad to accimatisa in an znvirenmen! of 2000+ 2°C and 50%R- 2 25%RH Tor a minirrwm of 12
Frowns before cammencing the calibretion. ~he elacticel supply witun the laboratory is 240 Wolts £ 15 Vols and 50 Fz £
0 Bz with a letal harmonic distort on of less than 35,

This Instrument was callbraked by companson with ime end displacenent measurerment refarence alandarcs Leing a MIRA
procadurs which incorporeses Frits Based on clignl requirements, These recuirzments are spedbied In docurenl
CRZIR0TI01ZE.

This cerifizale includes all cormporeri parts list e
Thie cerllfizale = & raplacsment for Cartificate nurnber 17895250317 I..r’;_-(';_.r..-‘
., 17 .|
L) T

The raporiee unceralnky Is based on a siancard uncertainty multiplied by 8 coverage factor ol k=2 providing & level of confidece of L
approximately 6%.

Copyright 217 HORI3AMIRA _td. All ig e resarves subest ta cliant coabact Imfarmaten conlaingd within <his repart may net be
repreciuced In @ny harm 'aithoud I6a priorwritten agreamant of Ika GEC of HOR BA MISA Lid, Al Measuremens are Traceablo io
Kalicnial Measuremeart Slandards unless stalsd cihenstss. MIRS LD, Hegistered othcs: Wating Stisat, Kuneatan, Warsickshns,
£AM0 DT, Ragizter=a in Cnglaid Ha: S62E352. VAT Ragistralicn rumbsr SEOOC 146434,
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Test Report No. 185XS0225-00

HORIBA MIRA - 121576303

) ) Appendix 1
S9109 Windscreen Retention Test 1 Hour Soak

Climatic Temperature Probes

CERTIFICATE OF CALIBRATION

1gsUED BY: Universal Instrument Services Lid.

Date of Calibrition:
Late ulissne:

anl Januzsse 77

v
hdanaane 2007

Universal

Cerficaitg Mumber: A004E454

UNIVERSAL INSTAUMENT SERVICES L.
Uil &3 The Whilkls Estate, Cemzrdge Ao,

(¢

CALIGRATION
23

Fage 101 7 Pages
Aprraves Higngtosy

Whelelene, Leicoshar LEE 3R ‘:&;
Tal 0118 275 0125 Fax: D*16 275 0232 15 ——
‘Websia: wosuiscal.oom S
Smadls soles 3 viscal onuk
Sustavg HGRIS8 IR LIWIIED WMnufactueer Ml Encwan
[RIEA 0 = i o !
"J'TL..“—L STREET Descriptioa: T Tremacoupi;
HUKNEATON Model: I—-n.-r: AR
WARWICKE RS sorlal No: T
Dperator: KB 232:: m G4
Cur Ref: 551154 Grdder b
Date Received:
LOMNDITIGN OF UKT UNDER TEST ¥ESIND
2 Trermocolgle wss visally inspecled orior 1o zalioror - ¥

ADCITIDMAL COMMENTS

STALILITY

'||.:=. =i e — [T { P, - 'l
colings given are e resuls A e ime af culibralion and 33 nel carry any iriplcaban reg aeling thelarg lem siamlily
I il X

o the umic ander lest

ACCREDITAT ONS

A5 e accrpdited by LIKAS 10 55 FA 1 FDES-2000 Lo undertzhe lhe caliz

ENVIEOHMENT

e imsomers wae selbialed inoaur labzralesy wilk tha mnbient oo

FROCEOURE
LIE srocedyrs 2PT 50

UHSFRTAINTIES
T reporial renansed uncaitalnly
cevivanze of apprexi mately 05%,

TEST ECUIFMENT USED

Aszet Mo, DE&criEtiD_n

102 56 Hart 1350 Super Tharmonels ||
L L) Tinz ey &ld Resizicr 26 cams
1D&032 PRT (28 ooz}

D264 PRT (25 unng)

0540 PRT (24 aluns)

L2343 SRET (25 abrmsh

03245 Fluks 15362585 0 Aizlexs

Eliv prosastec o this cedileats,

inne slated o e iosuls BERES

s paeed a2 515w wncenalnty muiphed be g COVRINE fECte k=2, providiog alevsl of
Thrcrcetainty sunlualise hog lees =aee 2o oo, i Erzondanue Wit UKAS rguirenonts, i

Serhificats b, Eapiry ilase
I0E3RS EUMARIZNTT
JEASGIG130 e T N T R E
A% 27039 AL LILEDT T
URAS A7 er 1AL T
LEAS 47018 120LL2T
LKAS 4 J2d (ELHF W
JHAS E7]48 2 IE2 T

Thia sacilizEia iz Sedad in sCcandense with he ahoralcry accadilation eouianers of Te Lhied Sngdon Accradilation Serdce. b oarcwidos raczab ity
' sasieTan! 15 Fe Sagalent of unils and*sr o anls of measeremenl rsaised gl the betcral Physical Lakoriany or ather sesogaised rod oral madralagy

relilules Triz erlilcate riey =0l og mepecuses oz taninolul, exseps with the prios weillen appereal of de ssarg aboralory.
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Test Report No. 185XS0225-00 ) Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

CERTIFICATE OF CALIBRATION

IZ5LED BY: Universal Instrument Services Lid,

Crale of Cali
Ciate of issus:

arinn: 3rd Jenuery 2097 UKAS
Edh danusry 2007 Gerficolc Humber. 00043455 al i AETR
0125

Universal

Page | of & Mages
Approvad Fignatsey

UMIVERZAL INSTRUMENT SERVICES Ltd.
Lzl 6% The Wikille Eslate, Carchridfogoe Suad, '
Wielenna, Lalcasler LES SR, ?ﬁft—ﬂ-
TElIOM16 275 0023 Fex 0116 275 G262

J3rce
Wakslle: werm L scal .com
Ermgil: pales i weas] so.us
Customer: HO2194 MIRA LIRITED ManuFaciurar: Mot Kaowan
WiIATLING BTREE™ Mo iplionr: T Tharrroaoupia
MLMEATON Madal: T-TYFF
VARV LS HIAE Sorial Ne: (5a70s
Qperatar;  J<B Ausct Na; FCKT N
QurRal: 357435 Cerddizr Mn; 2534045

Date Feceived;  1Hth Dezerines P08

CONDITION OF UKIT UNDER TEST YESMNG
Tha Tharmocouple was vsunlly imapected priar la =alisefian ¥

ADDITIONAL CCMMENTS

STABILITY
T2 readings given wg the rasults 3010s tire ol sliserdic and do net o2y Sy inpicaliar ragarging 1 lony e seakiling
i thz uniz unde - fesl

ACCREDITATICHS

Ui s scowed fod by U<AS fa BS BN © 70252008 to urdenaks D1 cal ielion presenles in his cenice
EYVIRDNMENT
The natre ment was calibrated in oo lazsguy wido e ankont condibans stalesd an e e page.

PROSEIIIFE

LIS prozedura CPY 5.3

The rzpaited exparded uncertsinty is based on 2 standand urzersinky mulkiplied oy @ covarage fackar k=2, posviding @ love of
saniidencs ob apprecmecely 35%. The Lrcarainly evaluaben has Been carsize autin acsordunce with UKAS e izments

TEST EQUIPMENT USED

Asnrt hn. Deecription Cerlilicate Yo, Expiry dats
IC27 5 Harl 1880 Euper-Tromarmcte - 1 2E0305 ZNMARSED T

T nslew 2id Roesislar 36 ahme LIEAE GAG- 209 P LR L
PRT (E5 amrim) LIEAE 7005 UL T
PRT (25 omnis) LEAE aFie? RE TN =k
Caza0 PET {35 zshms) LKA 27iH T2y
IC32:E PRET {25 ahms) LE&S 47020 TE L2077
IG327E Fluke 1568-2328 Mutiplewsr UAS 47328 Al My

Tals semHisie 15 Issuad Inacmoeranea withine laborsicny socesdbadon eouremnanes of e Urhae Klngeom acorsd aden Ssodkie, | provces scsaloly
o risaeneranl b Slagetaen ol i arelar e osite ol mpseoreel raliced a1 1ha Haticnal See cal Lapemsasy gros-or resconicod nabons mebooegy
irslilutes, Thie cerlifcale rey not be eproduced ather tharin fol, pecept wih e price weison approsal al the ssong abermoeg
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Test Report No. 185XS0225-00 ) Appendix 1
HORIBA MIRA - 121576303 S9109 Windscreen Retention Test 1 Hour Soak

CERTIFICATE OF CALIBRATION

1=sUED 0Y; Universal Instrument Services Lid.

B

Caze of Calibralion: Srd Jongzry 2007 7] h_lﬂ; 5
Diav of Isg2E: athedanugsey 2007 Certiszre KNuroas DID4E456 CHLIERATICN

0125

Universal

Fege 1ofi Pages

UMIVERSAL INSTRUMEMT SERVICES Lid, Approvad Signatssy
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S9109 Windscreen Retention Test 1 Hour Soak
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PETEC Verbindungstechnik GmbH
Wistenbuch 26 - D-96132 Schlisselfeld
Tel.: +49 9555-809940 - www.petec.de

WINDSHIELD ADHESIVE,, SCHEIBENKLEBER" Art.-Nr. 83310 + 83400

is an ambient moisture curing one-component polyurethane sealant.
Passes crash test (FMVSS 212) with security dual air bags after 1 hour.

AREAS OF APPLICATIONS:

can be used to bond windshield and side windows of cars with or without a primer. For other applications, refer to our
technical service. Using a primer or not depends of the quality of the substrates (refer to Instructions for use).

TECHNICAL DATA :

Appearance Thixotropic paste
Color Black

Density at 20°C 123+£002
Application temperature 5t035°C

Skin formation time at 23 °C and 50 % HR 251040 min
Cure time at 23 °Cand 50 % HR >35mm/24 h
Shore A hardness (internal method IT- 60 to 65

20 after ISO 868 - 3 seconds)

Shearing resistance at 5 h at 23 °Cand
50 % HR (FORD SAE J 1529)

> 0.9 MPa (> 130 psi)

Shearing resistance at 7 d at 23 °C
and 50 % HR (Ford SAE J 1529)

> 3.5 MPa (> 500 psi)

Water and salt spray resistance

Excellent

Specific data

Elongation at break (ISO 37) : > 700 %

Modulus at break (ISO 37) : approx 7.5 MPa

Tear strength (ISO 34) : approx. 30 N/mm

Crash test (standard FMVSS 212) with security dual air bags:
resists after 1 hour at 23 °C and 50 % RH

INSTRUCTIONS FOR USE :

Substrate preparation:

The substrates must be clean, even, dry and free of dust.
Carefully respect the evaporation times of the solvents.
When using solvents, extinguish all sources of ignition and carefully follow the safety and handling instructions given

by the manufacturer.

In case of windshield replacement, it is not necessary to completely remove the old sealant ; simply trim it off, leaving

a 1to 2 mm thickness.

There is no compatibility problem applying fresh polyurethane sealant to old polyurethane sealant.

Rub down any rusted area. Clean bare areas of the body before applying the PETEC Primer (Art.-Nr. 82410/ 82330 / 82430).

Never clean the old sealant with a solution containing alcohol.

TECHNICAL DATASHEET — WINDSHIELD ADHESIVE ,,SCHEIBENKLEBER"
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The windshield has to be treated as follows :

RAW GLASS :

PETEC instructions : Aktivator (Art.-Nr. 82230) / PETEC Primer (Art-Nr. 82410/ 82330 / 82430) / Windshield sealant (Art.-Nr.
83310/ 83400).

Clean with Aktivator (Art.-Nr. 82230) according to the WOWO (wipe on/wipe off) method with a clean, dry and lint-free cloth
(wipe as soon as the solvent is evaporated, i.e. 30 to 60 seconds after application). As the activator is very sensitive to
humidity, the bottle must be closed immediately after use. If it is cloudy, do not use it.

For this application, it is possible to use single-use impregnated wipes (kit containing an impregnated wipe and a dry
wipe for WOWO).

Let dry between 10 to 60 minutes after application according to temperature.

In case of excessive drying time, repeat a second time.

Then apply a thin and uniform film of Primer (Art.-Nr. 82410/ 82330 / 82430) with an applicator pad (or a 10 ml tube with
single-use foam sponge applicator) in order to form a homogeneous film.

Homogenize the product before application.
Shake until agitator ball is moving. Shake another 30 seconds. Close the bottle immediately after use.

Any contact with humidity will make the primer cure. For this reason, the product must be used within 24 hours after
opening the bottle.

Let dry between 15 and 60 minutes according to temperature before application of the sealant.

WINDSHIELD WITH CERAMIC FRIT :

PETEC instructions : Cleaning cloth 82111 / Aktivator (Art.-Nr. 82230) / PETEC Primer (Art.-Nr. 82410/ 82330/ 82430) / Wind-
shield sealant (Art.-Nr. 83310 / 83400).

Bonding may be performed with or without primer.

Bonding without PETEC Primer (Art-Nr. 82410/ 82330/ 82430) must be performed on a windshield with ceramic frit ensur-
ing optimum and uniform opacity to UV and with no silicone residue.

Non compliance with these conditions may cause partial or total loss of adhesion of the sealant on the windshield.

Degrease with Cleaning cloth 82111, abrade with PETEC Multi Cleaner (Art.-Nr. 82100 oder 82200 in order to avoid orange
peel effect likely to occur in presence of traces of silicone), degrease a second time with heptane or MEK and respect a dry-
ing time of 10 minutes.
Apply Aktivator (Art.-Nr. 82230) according to the method described for raw glass.
Let dry between 10 and 60 minutes before the next step :
- if ceramic fritis sufficiently opaque, application of the sealant ;
- if ceramic frit is not sufficiently opaque, application of PETEC Primer (Art.-Nr. 82410 / 82330/ 82430) with an applicator pad
(ora 10 ml tube with
single-use foam sponge applicator) followed by a waiting time of 15 to 60 minutes before application of the sealant.
- ENCAPSULATED WINDSHIELD : degrease if needed with Cleaning cloth 82111 or acetone (do not use alcohol) and
respect a 10 minutes drying time, then apply PETEC Primer (Art.-Nr. 82410/ 82330 / 82430)

- WINDSHIELD COATED WITH A PRIMER : degrease with Cleaning cloth 82111 or acetone. After about 10 minutes,
apply PETEC Primer (Art.-Nr. 82410 / 82330/ 82430)

For other types of substrates, refer to our technical service.

Bonding :

The sealant “Scheibenkleber”can be applied with a hand or pneumatic gun.

The triangle-shaped form of the joint is determined by the nozzle.

If applied in cold weather, store the packagings at about 20°C before use.

The windshield must be applied and pressed before the end of the skinning time.

Do not apply in the presence of cured or non-cured silicones or hybrid sealants (MS, SPUR or STPE).

Do not apply at temperatures lower than 5 °C.

Note : all times described in the above instructions are valuable for a minimum temperature of 15 °C. In case of lower
temperatures (between 5 and 15 °C), drying times must be twice longer.

TECHNICAL DATASHEET — WINDSHIELD ADHESIVE ,,SCHEIBENKLEBER"
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Cleaning :
Uncured sealant can be cleaned up with PETEC Multi Cleaner (Art.-Nr. 82100 oder 82200) or acetone.
After curing, abrasion is necessary.

{ -7 41 | Drive-away time for a car:
I- L0l | 60minutes withairbag

STORAGE AND SHELF LIFE

12 months in closed original packaging stored in dry premises at a temperature lower than 25 °C.
If necessary, gently warm the product before use until it reaches a suitable temperature.
Storage at a temperature over 25 °C will decrease the shelf life of the sealant.

PACKAGING

310 ml aluminium cartridges ;
400 and 600 ml sausages
Contact us for other packaging options.

Provisional technical data sheet

The technical data contained herein is based on our present knowledge and experience and we cannot be held
liable for any errors, inaccuracies, omissions or editorial failings that result from technological changes or research
between the date of issue of this document and the date the product is acquired. Before using the product, the
user should carry out any necessary tests in order to ensure that the product is suitable for the intended appli-
cation. Moreover, all users should contact the seller or the manufacturer of the product for additional technical
information concerning its use if they think that the information in their possession needs to be clarified in any
way, whether for normal use or a specific application of our product. Our guarantee applies within the context of
the statutory regulations and provisions in force, current professional standards and in accordance with the stipu-
lations set out in our general sales conditions. The information detailed in the present technical data sheet is given
by way of indication and is not exhaustive. The same applies to any information provided verbally by telephone to
any prospective or existing customer.

TECHNICAL DATASHEET — WINDSHIELD ADHESIVE,,SCHEIBENKLEBER"
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PRIMER

PETEC Primer (Art.-Nr. 82410 / 82330/ 82430) is an isocyanate and solvent-based primer specially developed to improve the
adhesion and maximize the bonding of sealants on low surface energy substrates used in the transportation market and more
specifically the glass bonding. This all-in-one primer is also compatible with all PETEC polyurethane and hybrid sealants.

AREAS OF APPLICATIONS:

The surface preparation can be made with the PETEC Primer (Art.-Nr. 82410 / 82330 / 82430) either alone or in combination
with the Aktivator (Art.-Nr. 82230) to promote adhesion, improve bond durability and provide optimum protection against UV
rays on organic or mineral glass.

PETEC Primer (Art-Nr.82410/ 82330/ 82430) is used on glass and silk-screened ceramic frit glass for the bonding of windshield
or glass (on cars, trains, buses, trucks and specialty vehicles) as well as on vehicle body frames. It acts as a corrosion inhibitor on
metal and can be applied on pinchweld scratches and nicks.

PETEC Primer (Art.-Nr. 82410 / 82330 / 82430) is also recommended in the marine industry (for windshield or porthole bon-
ding) to prime acrylic (PMMA) or polycarbonate windows, fiberglass and polyester.

PETEC Primer (Art-Nr. 82410 /82330 / 82430) can also be used as a multipurpose primer on many non-porous substrates used
in the transportation market, like aluminium, metals, stainless steel, painted surfaces, ABS, wood and PVC).

For applications other than glass bonding, it is recommended to do preliminary adhesion and compatibility tests - contact our
technical service.

TECHNICAL DATA:

Color Black

Viscosity DIN cup @4 mm, 100 ml: 11 to 14 s
Density at 20°C 0.95 +£0.05

Application temperature +5°C bis +35°C

Specific data Drying time: 10 to 15 min *

*If the temperature is below 20°C, a longer drying time is recommended.

INSTRUCTIONS FOR USE:
Substrates preparation:

The substrates to be treated must be clean, dry, free of dust or grease. Contaminated surfaces must be cleaned beforehand
with a solvent-based solution with or without the help of an abrasive like PETEC Multi Cleaner (Art.-Nr. 82100 oder 82200). Let
evaporate for 5 minutes before next step.

We preconize to treat the glass with the adhesion promoter AKTIVATOR (Art.-Nr. 82230) see the technical data sheet of the
product before applying PETEC Primer (Art.-Nr. 82410 / 82330 / 82430).

Note: when using solvents, extinguish all sources of ignition and carefully follow the safety and handling instructions given by
the manufacturer.

Primer application:

To perfectly homogenize the product, shake thoroughly the bottle until agitator ball is moving, then shake additional 30 se-
conds. Dip a clean felt tip applicator into the bottle, roll it around the edges of the bottle to squeeze out the excess of product.

PETEC Multiaktiv Primer PETEC Primer (Art-Nr. 82410 / 82330 / 82430) can also be applied with the 10 ml tube with foam
applicator. Shake thoroughly the tube for 10 to 15 seconds in order to re-homogenize the product. Exert a uniform and light
pressure to get a homogenous and opaque film.

Hermetically seal the container immediately after use as this product is very sensitive to moisture. Any contact with humidity
will make the primer cure.

On the glass: after drying (10 to 15 minutes* depending on temperature and moisture conditions) apply the sealant within a
one hour deadline, proceeding according to instructions of its technical data sheet. If the deadline is not respected or if the
film of primer is contaminated (dust, etc.) lightly sand the primed surface, remove the dust and re-prime with PETEC Primer
(Art-Nr. 82410/ 82330/ 82430).

TECHNISCHES DATENBLATT - PETEC PRIMER
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On the vehicle: a surface treatment with PETEC Primer (Art.-Nr. 82410 / 82330/ 82430) is recommended on pinch-weld parts
scratched during disassembling of the windscreen as well as on areas where traces of rust are visible. After abrasion followed
by a cleaning (solvent), apply PETEC Primer (Art-Nr. 82410 / 82330 / 82430) with a clean felt tip applicator to stop corrosion.
Respect a drying time of 10 to 15 minutes*.

* If the temperature is below 20°C, a longer drying time is recommended.
Cleaning:

During the few minutes following the application, it is possible to clean with mineral spirits; beyond that time, it is necessary
to use a mixture of methylethylketone and toluene or methylethylketone and xylene.

Limitations:

Do not use if an increase in viscosity or a cured film on surface are observed.

Do not apply on frozen surfaces.

Do not apply PETEC Primer (Art.-Nr. 82410/ 82330/ 82430) to the existing trimmed polyurethane bead (windshield replace-
ment).

Do not reuse the felt tip applicator.

Do not re-dip the felt tip applicator in the bottle (pollution).

CONSUMPTION

Consumption is dependent on the nature of the substrates. Count 80 to 100 ml/m? on glass.

STORAGE AND SHELF LIFE

12 months in original and unopened packaging stored between 5 and 25°C.

PETEC Primer (Art-Nr. 82410/ 82330/ 82430) should be used during the month following the opening of the bottle. This time
is reduced if the packaging

remains opened or is not closed properly, and more so if temperature and humidity are high.

PETEC Primer (Art-Nr. 82410/ 82330/ 82430) in tube is intended for single use only and should be used quickly after opening.

PACKAGING

10 ml tubes
Contact us for other packaging options.

SAFETY

Professional use.
Read the material safety data sheet before use.
Wearing safety glasses and gloves mandatory.

Provisional technical data sheet

The technical data contained herein is based on our present knowledge and experience and we cannot be held
liable for any errors, inaccuracies, omissions or editorial failings that result from technological changes or research
between the date of issue of this document and the date the product is acquired. Before using the product, the
user should carry out any necessary tests in order to ensure that the product is suitable for the intended appli-
cation. Moreover, all users should contact the seller or the manufacturer of the product for additional technical
information concerning its use if they think that the information in their possession needs to be clarified in any
way, whether for normal use or a specific application of our product. Our guarantee applies within the context of
the statutory regulations and provisions in force, current professional standards and in accordance with the stipu-
lations set out in our general sales conditions. The information detailed in the present technical data sheet is given
by way of indication and is not exhaustive. The same applies to any information provided verbally by telephone to
any prospective or existing customer.

TECHNISCHES DATENBLATT - PETEC PRIMER
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AKTIVATOR

is an organic solvent-based solution specially developed to improve the adhesion of sealants on substrates used in the auto-
motive industry and more specifically the windows bonding.

AREAS OF APPLICATIONS:

AKTIVATOR (Art.-Nr. 82230) is intended for professional use as an adhesion promoter of polyurethane sealants in windshield
replacement with or without the use of a black primer.

AKTIVATOR (Art-Nr. 82230) can also be used on many non-porous substrates (aluminium, metals, painted surfaces, organic
and mineral glass of automotive quality).

It is recommended to check the adhesion and the compatibility of the AKTIVATOR (Art-Nr. 82230) in the terms of use on the
site.

For other applications, contact our technical service.

TECHNICAL DATA:

Appearance Transparent, colorless, extremely fluid liquid
Density at 20°C 0.73+£0.02

Application temperature 510 35°C

Specific data Drying time: 10 minutes *

* If the temperature is below 20°C, this time will be increased.

INSTRUCTIONS FOR USE :

Substrates preparation:

The substrates to be treated must be clean, dry free of dust or grease.
Contaminated surfaces must be cleaned beforehand with a solvent-based solution.
Let evaporate for 5 minutes before applying AKTIVATOR (Art.-Nr. 82230).

Note: when using solvents, extinguish all sources of ignition and carefully follow the safety and handling instructions
given by the manufacturer.

Application:

Shake the bottle before use.

Close it immediately after use as this product is very sensitive to moisture.

Do not use if a change of the appearance is observed (presence of particles, cloudy solution, change of color).

AKTIVATOR (Art.-Nr. 82230) can be applied using a felt tip applicator or a lint cloth, in a single pass in order to apply a thin
and
uniform layer.

After drying (10 minutes * depending on temperature and moisture conditions), apply sealant within a one hour
deadline following the instructions of its technical datasheet.

Do not apply with a brush, roller or by spraying.
* [fthe temperature is below 20°C, this time will be increased.

CONSUMPTION :

TECHNISCHES DATENBLATT - PETEC AKTIVATOR
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Consumption is dependent on the nature of the substrates.

STORAGE AND SHELF LIFE :

12 months in the original, hermetically sealed and unopened packaging between 5 and 25°C.

AKTIVATOR (Art.-Nr. 82230) should be used during the month following the opening of the bottle.

This time is reduced if the packaging remains opened or is not closed properly and more so if temperature and
humidity are high.

PACKAGING:
30 ml aluminium bottles.
Contact us for other packaging options.

SAFETY :

Professional use.

Read the material safety data sheet before use.
Wearing gloves mandatory.

Provisional technical data sheet

The technical data contained herein is based on our present knowledge and experience and we cannot be held
liable for any errors, inaccuracies, omissions or editorial failings that result from technological changes or research
between the date of issue of this document and the date the product is acquired. Before using the product, the
user should carry out any necessary tests in order to ensure that the product is suitable for the intended appli-
cation. Moreover, all users should contact the seller or the manufacturer of the product for additional technical
information concerning its use if they think that the information in their possession needs to be clarified in any
way, whether for normal use or a specific application of our product. Our guarantee applies within the context of
the statutory regulations and provisions in force, current professional standards and in accordance with the stipu-
lations set out in our general sales conditions. The information detailed in the present technical data sheet is given
by way of indication and is not exhaustive. The same applies to any information provided verbally by telephone to
any prospective or existing customer.
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