Photochromic Lens Transmittance Report

Photochromic Lens Transmittance Report

This measurement report refers to the evaluation of a photochromic lens sample in accordance with I1SO
8980-3:2013 for uncut finished spectacle lenses and ISO 12312-1:2013 for sunglasses for general use. All
guantities reported below are defined in these documents.

These tests consist of the measurement of the spectral transmittance of the sample over the spectral range

280-780nm both after prior conditioning (faded state) and after exposure to an AM2 solar simulator for a period
of fifteen minutes (darkened state).

An additional measurement, not required by the standard, may be included to evaluate the fading back dynamics
and lens transmission at a given period after extinguishing the AM2 solar simulator.

Sample Information
Sample Reference
Measurement Profile
Date/Time
Water Bath Temperature
Refractive Index Correction

Hardware

Spectral Measurements

Photochromic Sample

ISO 8980-3:2013 Standard

13/11/2014 14:32 Irradiation Source
23.0°C Darkening Process Time
1.50 Fading Process Time

Bentham BPC300

Spectral Measurements

50 kix
15.0 min
N/A
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Photochromic Results
Photochromic Response
Ratio
Classification
Photochromic Category
Faded Category

Darkened Category

450 500 550 600 650 700
Wavelength / nm

3.86

PASS

Category O

Category 2

750
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Transmittance Properties

Colourimetric Parameters: CIE 1931

Ty X y
Faded 82.74 0.3388 0.3373
Darkened 21.45 0.4172 0.3773

Post-Fading

Colourimetric Parameters: CIELab

CIE 2° Observer CIE 10° Observer
L* a* b* L* a* b*
Faded 92.90 0.60 2.30 92.83 0.65 2.30
Darkened 53.44 8.78 21.56 52.80 9.36 20.43
Post-Fading

Visual Attenuation Coefficient: Incandescent Traffic Signals

Qred dellow O~green leue
Faded 1.028 PASS 1.009 PASS 0.995 PASS 0.982 PASS
Darkened 1.485 PASS 1.112 PASS 0.925 PASS 0.751 PASS
Post-Fading
Visual Attenuation Coefficient: LED Traffic Signals
Qred dellow O~green leue
Faded 1.034 PASS 1.006 PASS 0.985 PASS 0.972 PASS
Darkened 1.618 PASS 1.022 PASS 0.808 PASS 0.550 PASS
Post-Fading
UV Transmittance
Tsp (%) Tsuva (%) Tsuwe (%)
Faded 79.1 2.42E-01 1.87E-03
Darkened 12.0 1.42E-01 7.11E-03
Post-Fading

Stationary Measurements

Stationary Measurements

~—— Darkening (555 nm)
Fading (555 nm)
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Spectral Data

Transmission / %
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0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.005
0.012
0.024
0.052
0.154
0.422
0.528
0.490
0.376
0.235
0.215
0.318
0.443
0.636
1.569
7.571
22.330
44.940
62.791
72.184
76.233
78.218
78.951
79.515
79.802
80.207
80.079
80.313
80.373
80.364
79.910
80.319
80.274

0.029
0.013
0.010
0.003
0.007
0.008
0.007
0.006
0.014
0.029
0.036
0.085
0.215
0.270
0.262
0.233
0.162
0.158
0.176
0.277
0.428
0.908
3.263
6.986
12.476
15.666
16.535
16.030
14.827
13.744
12.728
11.754
11.244
10.662
10.482
10.369
10.409
10.566
10.861
11.305
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Spectral Data

Transmission / %
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80.262 11.850
80.272 12.504
80.585 13.449
80.793 14.532
81.137 15.731
81.260 17.005
81.575 18.185
81.967 19.160
82.078 19.881
82.368 20.304
82.000 20.373
82.378 20.444
82.514 20.317
82.407 20.186
82.687 20.038
82.268 19.928
82.612 19.919
82.600 19.971
82.707 20.095
82.818 20.385
82.866 20.807
83.270 21.399
83.264 22.043
83.504 22.918
83.918 24.013
83.841 25.101
84.257 26.571
84.582 28.142
84.910 29.870
85.051 31.841
85.528 34.058
85.816 36.429
86.329 39.200
86.521 41.939
86.931 44.902
87.323 47.915
87.866 51.161
87.799 54.020
88.448 57.257
88.705 60.178
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Spectral Data

Transmission / %
Wavelength / nm --
89.131 63.161
89.326 66.139
89.473 68.770
89.669 71.341
89.748 73.733
90.165 76.207
90.173 78.245
90.406 80.252
90.588 82.139
90.819 83.856
90.888 85.232
90.976 86.401
91.167 87.582
91.136 88.352
90.801 88.563
91.031 89.418
91.315 90.131
91.511 90.454
91.495 90.772
91.500 91.013
91.643 91.177
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Stationary Data

Stationary Data

82.152
82.343
82.252
81.767
77.385
73.682
70.440
67.553
65.048
62.729
60.638
58.708
57.094
55.522
54.119
52.750
51.434
50.288
49.193
48.208
47.251
46.402
45.547
44.808
44.004
43.317
42.676
42.035
41.415
40.805
40.320
39.806
39.233
38.815
38.417
37.945
37.563
37.115
36.813
36.391
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Stationary Data

Stationary Data

36.043
35.681
35.420
35.063
34.761
34.481
34.214
33.968
33.667
33.440
33.103
32.938
32.702
32.516
32.255
32.103
31.892
31.651
31.444
31.301
31.086
30.945
30.763
30.587
30.369
30.262
30.146
29.989
29.835
29.681
29.529
29.367
29.276
29.113
28.983
28.887
28.815
28.665
28.560
28.452
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Stationary Data

Stationary Data

28.363
28.233
28.154
28.010
27.970
27.792
27.763
27.602
27.582
27.469
27.392
27.308
27.189
27.093
27.056
26.951
26.883
26.801
26.712
26.666
26.607
26.528
26.415
26.383
26.325
26.187
26.209
26.125
26.017
25.965
25.923
25.857
25.843
25.683
25.677
25.628
25.565
25.540
25.446
25.384

Photochromic Lens Transmittance Report ISO 8980-3 / I1SO 12312-1 8



Photochromic Lens Transmittance Report

Stationary Data

Stationary Data

25.357
25.272
25.234
25.238
25.122
25.060
25.037
24.977
24.921
24.863
24.879
24.821
24.798
24.745
24.730
24.632
24.628
24.575
24.527
24.478
24.460
24.448
24.379
24.341
24.278
24.267
24.213
24.181
24114
24.099
24.083
24.023
24.009
23.992
23.914
23.938
23.875
23.828
23.807
23.776
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Stationary Data

Stationary Data

23.720
23.711
23.662
23.633
23.626
23.560
23.571
23.547
23.469
23.479
23.460
23.436
23.419
23.363
23.351
23.328
23.282
23.251
23.216
23.213
23.177
23.166
23.137
23.088
23.033
23.045
23.055
23.029
22.964
22.960
22.929
22.916
22.889
22.852
22.839
22.850
22.826
22.788
22.767
22,711
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Stationary Data

Stationary Data

22.732
22.660
22.681
22.667
22.636
22.613
22.616
22.598
22.548
22.533
22.539
22.478
22.489
22.455
22.450
22.426
22.415
22.394
22.333
22.345
22.300
22.293
22.311
22.273
22.220
22.256
22.235
22.203
22.168
22.191
22.150
22.091
22.085
22.106
22.070
22.076
22.064
22.050
22.056
22.011
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Stationary Data

Stationary Data

21.989
21.953
21.946
21.958
21.929
21.930
21.901
21.902
21.862
21.858
21.832
21.833
21.793
21.815
21.766
21.781
21.769
21.741
21.721
21.709
21.724
21.679
21.650
21.665
21.655
21.639
21.607
21.600
21.606
21.591
21.599
21.549
21.543
21.518
21.513
21.514
21.487
21.463
21.454
21.428
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Stationary Data

Stationary Data

21.444
21.436
21.404
21.416
21.386
21.377
21.370
21.350
21.334
21.333
21.340
21.322
21.283
21.314
21.271
21.295
21.243
21.268
21.211
21.228
21.237
21.187
21.200
21.169
21.187
21.172
21.162
21.165
21.139
21.133
21.118
21.089
21.114
21.052
21.064
21.065
21.064
21.056
21.039
21.042
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Stationary Data

Stationary Data

20.991
21.020
21.017
20.911
20.956
20.963
20.989
20.954
20.960
20.922
20.914
20.900
20.895
20.892
20.887
20.881
20.842
20.853
20.831
20.834
20.840
20.821
20.809
20.807
20.822
20.769
20.799
20.772
20.761
20.767
20.768
20.739
20.697
20.760
20.719
20.680
20.693
20.674
20.690
20.628
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Stationary Data

Stationary Data

20.690
20.650
20.649
20.643
20.633
20.647
20.611
20.622
20.589
20.588
20.565
20.562
20.577
20.571
20.571
20.533
20.523
20.522
20.528
20.508
20.488
20.497
20.512
20.487
20.481
20.470
20.440
20.464
20.435
20.434
20.426
20.442
20.429
20.401
20.407
20.401
20.423
20.405
20.365
20.399
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Stationary Data

Stationary Data

20.379
20.390
20.371
20.345
20.307
20.316
20.310
20.333
20.371
20.360
20.333
20.304
20.330
20.370
20.298
20.260
20.285
20.199
20.276
20.227
20.226
20.225
20.227
20.247
20.195
20.208
20.172
20.166
20.214
20.216
20.156
20.180
20.175
20.154
20.150
20.149
20.116
20.113
20.093
20.112

Photochromic Lens Transmittance Report ISO 8980-3 / I1SO 12312-1 16



Photochromic Lens Transmittance Report

Stationary Data

Stationary Data

20.100
20.063
20.108
20.080
20.052
20.069
20.078
20.049
20.079
20.081
20.058
20.034
20.040
20.032
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Measurement System Overview u
|

BENTHAM

Bentham BPC300 Photochromic Spectrometer

The Bentham BPC300 is a turn-key solution for the quick and accurate characterisation of photochromic lenses in
accordance with ISO 8980-3: 2013 and ISO 12312-1:2013 (test methods applicable to ISO 12312-1:2013).

A monochromatic probe, 280-780nm, is generated from a deuterium and a quartz halogen source by a Bentham
TMc300 single monochromator. This probe is made to be incident on the sample under test in the determination
of spectral transmittance whilst to activate the photochromic, the sample is irradiated by an AM2 solar simulator.

Of the light incident on the system detector station- transmitted by the sample from both sources- only that from
the monochromatic source is sought. Discrimination of the two components is achieved by modulating the optical
probe on a known carrier wave using an optical chopper, recovering the signal with a fully automated DSP lock-in
amplifier and employing spatial filtering to reduce the amount of transmitted light from the solar simulator.

The sample is mounted in a temperature controlled water bath for the purposes of maintaining sample
temperature during solar simulator irradiation and to permit evaluating the photochromic response at different
temperatures.

The BPC300 system is fully automated by the Benwin+ proprietary Windows application in which measurement
profiles may be defined, the procedure culminating in the production of a measurement report which includes
the evaluation of all parameters required by these standards.
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