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IGPG SG2 — Accelerated Wiper Testing

June 2013 SG2 meeting update

IGPG Meeting 18-19 June 2013 — Mannheim, Germany
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IGPG-SG2 ACCELERATED WIPER TESTING

SG2 TARGET:

v Define principle test setup/test machine
v Define procedure / test protocol

O Propose an evaluation methodology

0 Check Repeatability and reproducibility

O Correlate with Subgroup | - onroad results
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IGPG-SG2 ACCELERATED WIPER TESTING

MEETING HAD IN DARMSTADT W48/2012

U Feed back on preliminary test result carried on some equipment

O Reviewed Methodology & Equipment based on questionnaire feed back from Bayer,
Bosch, BYK, Evonik, Momentive, PSA, Renault, SABIC, Valeo

O Defined wiper lab equipment / wiper test methodology / main protocol /evaluation
methodology, with identification of main “extreme condition” protocols

O Reviewed planning from 11/12 to 04/13
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IGPG-SG2 ACCELERATED WIPER TESTING

Reviewed Methodology & Equipment based on questionnaire feed back from Bayer,
Bosch, BYK, Evonik, Momentive, PSA, Renault, SABIC, Valeo

Questionnaire feed back on below main topics:

O Available test equipments

O Wiper blades

O Mud/Mixture

O Protocols (Load, velocity, test cycle, flow rate, samples...)

O Evaluation methodology
Al

. . Salbia
O Comparison with real data
IGPG Task Group |l — Accelerated Wiper Testing
Feed Back summary from SABIC, Bayer, Bosch, Evonik, PSA, Renault, Valeo, BYK

Mesting 28-29 Novermber 2012 - Darmstact
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IGPG-SG2 ACCELERATED WIPER TESTING — PROCESS

O Each sample was measured in 9-12 locations depending on the size of the sample

O Analysis Tools were percent change in haze and percent change in clarity

O Samples were measured on both exposed and unexposed sides

O Five different test methods were used

A.

m

Wet with Bath for 25,000 cycles. Tested by Bayer, Bosch, Evonik, and Momentive.

B. Wet with Slurry Flow for 25,000 cycles. Tested by SABIC
C.
D. Continuous Protocol: 10 dry cycles, 20 wet cycles, 6 seconds off, repeated up to

Dry for 1,000 cycles. Tested by Bayer, Bosch, Evonik, and Momentive.
25,000 cycles. Tested by SABIC

Wet with Bath for 25,000 cycles then dry for 1,000 cycles (A + C). Tested by Bayer,
Bosch, Evonik, and Momentive
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IGPG-SG2 ACCELERATED WIPER TESTING — RESULTS

O Analysis based on Delta Haze on exposed side of sample.

QWithout taking interactions into account, including all test methods and labs, there
appears to be a visible difference between sample types.

Main Effects Plot for Delta Haze
Data Means

Mean

T T T T
Glass PC UV Coated PC Wet Coated PMMA Wet Coated
Sample type

NOTE: Wet coated PC samples must be retested due to an expected error in coating
application of original samples.
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IGPG-SG2 ACCELERATED WIPER TESTING — RESULTS

Results per test method:

A.One of the test labs showed high variability in comparison to the other labs. Retesting is
in progress.

B. No statistical difference was between the materials and not noticeable using delta haze.
All mean results were less than 1%.

C.There is a statistical difference between materials, but no statistical difference between
the laboratories (possibly due to the variability in the test and samples). Variability is the
same for all labs used.

D. Results appear most consistent when reviewing the standard deviations per material.

E. Not enough samples were tested to show the repeatability or reproducibility of this
method.
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IGPG-SG2 ACCELERATED WIPER TESTING — CONCLUSIONS

a

a

There is high variation in all tests except
for Test D.

There is low variation in Test A only
specific to one test lab.

In order to really understand if the values
are real, we need to increase the sample
size to possibly 10. 3 samples may not
enough based on the variation that is
present in these tests.

Using another analysis tool may provide
better insight to the difference in
samples, labs and protocols that haze
cannot provide.

Sample Variation / Standard Deviation
(including all samples tested per
protocol and lab)
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Test Mefhod/Lab
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IGPG-SG2 ACCELERATED WIPER TESTING — PATH FORWARD

As agreed based on the results we will perform a second quick round test as following:

Procedure A Sample PC Wet Coated Laboratory Bayer, Bosch, Evonik, Momentive

Procedure A_Low (test at lower speed) Sample PC Wet Coated Laboratory Bayer, Bosch,
Evonik, Momentive

Procedure D Sample PC Wet Coated Laboratory SABIC
Procedure D_Low (test at lower speed) Sample PC Wet Coated Laboratory SABIC

Will be tested N° 3 sample for each protocol/laboratory.
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IGPG-SG2 ACCELERATED WIPER TESTING

Review
Methodology &
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required egipment Review of Defined of robin the Correlation Proposal to
Decision to parameter Methodology  subgroup 1 according samples of results UNECE,
start the Jevaluation data, Repetability and defined fine from final to on-road GRSG,
activities methodology (Reproducibility) sybgroup 2 tuned test road test tests IGPG
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Preparation Analysis Correlation  Proposal
Decision to of test cars; First results of of the of result=  to UHNECE,
start the start on-road subgroup 1 and sample to wiper lab GRSG,
activities tests at OEMs subgroup 2 parts tests IGPG
1012 0213 D613 1213 0214 0414

(Subgroup 1)
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DISCLAIMER

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF SABIC INNOVATIVE PLASTICS HOLDING B.V.
ITS SUBSIDIARIES AND AFFILIATES (“SELLER”), ARE SOLD SUBJECT TO SELLER’S STANDARD
CONDITIONS OF SALE, WHICH CAN BE FOUND AT AND ARE AVAILABLE UPON
REQUEST. ALTHOUGH ANY INFORMATION OR RECOMMENDATION CONTAINED HEREIN IS GIVEN IN
GOOD FAITH, SELLER MAKES NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE
RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (ii) AS TO THE
EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SELLER’S PRODUCTS, SERVICES OR
RECOMMENDATIONS. EXCEPT AS PROVIDED IN SELLER’'S STANDARD CONDITIONS OF SALE, SELLER
SHALL NOT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS PRODUCTS OR
SERVICES DESCRIBED HEREIN. Each user is responsible for making its own determination as to the suitability
of Seller’s products, services or recommendations for the user’s particular use through appropriate end-use testing
and analysis. Nothing in any document or oral statement shall be deemed to alter or waive any provision of
Seller’s Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to in a writing signed by
Seller. No statement by Seller concerning a possible use of any product, service or design is intended, or should
be construed, to grant any license under any patent or other intellectual property right of Seller or as a
recommendation for the use of such product, service or design in a manner that infringes any patent or other
intellectual property right.

Brands marked with ™ are trademarks of SABIC.
© 2012 Saudi Basic Industries Corporation (SABIC). All Rights Reserved.

* Exatec is a trademark of Exatec, LLC.
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