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1. Objective

The objective of this study is to determine the change in colour of wood-plastic
composite samples after accelerated UV weathering via L*a*b* colourimetry.

2. Samples Supplied

Two samples of wood-plastic composite were supplied by Steven Chiuta
<schiuta@timberlinkaustralia.com.au> of Timberlink Australia for determination of
colour change after accelerated UV weathering.

The identification of the samples was:

Sample ID: Client ID:
12880-1 TLA-88
12880-2 TLA-137
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FigUré 1. Sample prior to testing.
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3. Testing Undertaken

The wood-plastic composite samples were exposed to accelerated UV weathering
according to ISO 4892-3 Cycle No. 1 in a QUV machine then tested for colour change
using a Precision L*a*b* Colorimeter.

Testing was carried out at ExcelPlas Highett laboratory.

4. Method of Sampling.

Colorimeter testing was conducted on specimens selected randomly from the samples
supplied by the client.

The specimens were prepared via waterjet cutting to fit in the QUV machine.
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5. Testing Methodology
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The samples were exposed for 2000 hours to Cycle No. 1 of ISO 4892-3. The exposed
samples were measured at every 500-hour interval and compared with the samples
prior to exposure. The colour difference was measured using a 3nh: NR20XE Precision

Colorimeter (Asset No. 808).

Test Method used for Evaluation of Property
Change:

Colourimeter measurements

Visible changes to Test Specimens during test:

No visible changes observed

Type of Lamp Used

UV340A

Irradiance 0.76 W.m?2 x nm!
UV / Condensation Cycle Continuous cycle
UV Conditions 8 hours @ 60°C

Condensation Conditions

4 Hours @ 50°C

Coupon repositioning procedure

Nil

Calibration Procedure

Calibrated every 500 UV hours

Total Test Duration

2000 hours

The colour was measured in the Lab colour space defined by ‘L’ for lightness, ‘a’ for the
colour components green-red and ‘b’ for blue-yellow components. L can range between
0 and 100 where black is defined as 0 and white as 100. The positive side of the ‘a’
spectrum defines the red level whereas negative values defines the green level. The
same applies for b except positive values define the yellow level while the blue level is
defined by negative values.

The colour change results have been recorded in terms of AL, Aa, and Ab the respective
changesin L, a, and b. A positive AL indicates the sample has become lighter whilst
negative indicates the sample has darkened. A positive Aa indicates the sample is redder
whilst negative values show the sample is greener. The Ab value being positive indicates
a yellower colour and negative values indicate a bluer colour.

The AE is the change in colour as a distance between two points in the 3D colour space,

defined by the equation AE = VAL? + Aa? + AbZ2. The larger this AE value the more of
a difference in colour between two samples.

It is generally accepted that a AE value of <1.0 is not perceptible to the human eye. A AE
value of 1 to 2 is perceptible through close observation, and a AE value of 2-10 is
perceptible at a glance. A larger AE value of 11-49 indicates that colours are more
similar than they are opposite, while values >50 indicate that colours are more opposite
than they are similar.
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Table 1. Summary results of samples after 2000 hours UV exposure.

EPT

Sample | Specimen | AE after 2000 hours UV Avg. AE after Standard
ID Exposure 2000 hours Deviation
1 2.272
12880-1 2 2.629 1.970 0.852
3 1.008
1 0.398
12880-2 2 0.553 0.925 0.782
3 1.824
Table 2. Lab colour values of samples prior to UV exposure.
Sample ID Specimen L a b E
1 354 11.36 10.58 38.65
12880-1 2 35.64 11.26 10.36 38.79
3 35.48 11.3 10.5 38.69
1 39.4 13.02 12.59 43.36
12880-2 2 40.26 13.04 12.64 44.17
3 39.76 12.88 12.46 43.61
Table 3. Lab colour values of samples after 500 hours UV exposure.
Sample ID Specimen AL Aa Ab AE
1 -0.54 0.22 0.25 0.634
12880-1 2 -0.64 0.39 0.48 0.890
3 -0.53 0.30 0.35 0.702
1 -0.91 0.41 0.68 1.208
12880-2 2 -1.19 0.47 0.76 1.488
3 -0.94 0.46 0.72 1.270
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6. Results (cont.)

Table 4. Lab colour values of samples after 1000 hours UV exposure.

Sample ID Specimen AL Aa Ab AE
1 0.26 0.03 -0.31 0.406

12880-1 2 0.44 -0.03 -0.37 0.576
3 -0.02 0.06 -0.21 0.219
1 -0.61 0.36 0.41 0.818

12880-2 2 -0.91 0.32 0.34 1.023
3 -0.37 0.20 0.08 0.428

Table 5. Lab colour values of samples after 1500 hours UV exposure.

Sample ID Specimen AL Aa Ab AE
1 0.47 -0.31 -0.55 0.787

12880-1 2 0.80 -0.42 -0.70 1.143
3 0.12 -0.14 -0.17 0.251
1 -0.47 0.08 0.31 0.569

12880-2 2 -0.86 -0.02 0.07 0.863
3 0.35 -0.24 -0.32 0.532

Table 6. Lab colour values of samples after 2000 hours UV exposure.

Sample ID Specimen AL Aa Ab AE
1 1.44 -0.77 -1.58 2.272

12880-1 2 1.93 -0.83 -1.58 2.629
3 0.77 -0.25 -0.60 1.008
1 -0.29 -0.08 -0.26 0.398

12880-2 2 -0.22 -0.19 -0.47 0.553
3 1.13 -0.66 -1.27 1.824
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7. Photographs

Figure 2. Sample 12880-1 specimen 1 (above) and specimen 2 (below) prior to UV exposure.

Figure 3. Sample 12880-1 specimen 1 (above) and specimen 2 (below) after 2000 hours UV exposure.

EXCELPLAS POLYMER TECHNOLOGY
UV Colourimetry Pro-forma V2 ExcelPlas Polymer Testing

20160713 RP Quality Accredited Laboratory i
www.excelplas.com | 4




Confidential Report # 12880r Page 8 of 9 EII P T

7. Photographs (cont.)

»

Figure 4. Sample 12880-1 specimen 3 (above) and sample 12880-2 specimen 1 (below) prior to UV exposure.

Figure 5. Sample 12880-1 specimen 3 (above) and sample 12880-2 specimen 1 (below) after 2000 hours UV exposure.
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7. Photographs (cont.)
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Figure 6. Sample 12880-2 specimen 2 (above) and specimen 3 (below) prior to UV exposure.
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Figure 7. Sample 12880-2 specimen 2 (above) and specimen 3 (below) after 2000 hours UV exposure.
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Terms & Conditions:

The testing herein is based upon accepted industry practice as well as the test methods listed.
Test results reported herein do not apply to samples other than those tested.
ExcelPlas neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

It is up to the client to validate the suitability of any material recommendations contained in this report by
conducting proper product field trials to establish 'fithess for purpose' to their satisfaction.

We believe the conclusions and recommendations contained in this report were reasonable and appropriate
at the time of issue of the report. However, please note that fundamental input assumptions upon which this
report is based may change with time. It is the user’s responsibility to ensure that input assumptions remain
valid.

ExcelPlas shall not be liable for any losses, costs, damages or expenses incurred by the recipient or any
other person or entity resulting from the use of any information or interpretation given in this report. The
Client shall indemnify ExcelPlas Pty Ltd, its officers, representatives and employees from and against any
claims made by third parties against the Client or ExcelPlas Pty Ltd arising from damage claimed to be
suffered by those third parties (including without limitation any third party utilising the Results with the
Client’s authorisation express or implied) or any other person to whom the Client has made the Results
available.

This report is based in part on information which was provided to us by the client and/or others. We do not
warrant or guarantee the accuracy of this information.

ExcelPlas observes and maintains client confidentiality.

This report must be read in its entirety. Please note that this includes all reports and appendices carrying
this report number as well as any related report numbers. The Terms and Conditions must also be
reproduced with every copy.

ExcelPlas limits reproduction of this report, except in full, without prior approval of ExcelPlas.

This report is prepared solely for the use of the person or company to whom it is addressed. No
responsibility or liability to any third party is accepted for any damages howsoever arising out of the use of
this report by any third party.

Unless otherwise negotiated with the client, test samples will be disposed of 90 days after the report has
been issued. In the case of large samples (greater than approximately half metre square), the client needs
to arrange for sample pick up or disposal (cost will apply to client).

ExcelPlas Pty Ltd is dedicated to Customer Service and welcomes your feedback. Please email
lab@excelplas.com or visit feedback.excelplas.com to send us your suggestions or comments.

We thank you for your time
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