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A 150/200 Pen grade (continued)
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Time te;nperatf re shift Relaxation spectra** Retardation spectra**
actors
T ar br No. g lambda | No. j lamba
[°Cl - - -~ [Pa] [s] - 1/[Pa] [s]
-21.99  6.77E+03 0.92 1 1.63E+08  2.24E-06 1 4.24E-10  2.92E-06
-9.99 5.02E+01 0.96 2 1.30E+08  1.43E-05| 2 5.99E-10  1.90E-05
-0.05 5.45E-01 1.00 3 1.23E+08  7.59E-05 3 1.08E-09 1.11E-04
0.01 1.00E+00 1.00 4 1.04E+08  4.04E-04 |. 4 2.13E-09  6.70E-04
9.99 1.54E-02 1.04 5 7.15E+07  2.10E-03 5 4.73E-09  4.04E-03
25.00 7.02E-04 1.09 6 4.12E+07 1.17E-02 | 6 1.13E-08  2.66E-02
29.89 2.23E-04 L.11 7 1.76E+07  6.51E-02 | 7 2.26E-08  1.52E-01
39.96 3.66E-05 1.15 8 6.58E+06  2.87E-01 8 5.30E-08  7.10E-01
50.25 7.23E-06 1.18 9 246E+06  1.22E+00 | 9 1.47E-07  3.37E+00
59.92 1.73E-06 1.22 10 9.14E+05 S5.63E+00 | 10  7.34E-07 2.43E+01
70.12 5.28E-07 1.26 11 225E+05 4.24E+01 | 11 3.00E-06 2.47E+02
12 2.58E+04 345E+02 § 12 1.09E-05 1.71E+03
13 3.94E+03 2.16E+03 | 13  4.86E-05 1.43E+04
14 3.90E+02 1.66E+04 | 14  2.32E-04 1.98E+0S
15 1.26E+01  2.09E+05

* Shift factors determined by ARES software, ver, 6.5.7, 2002

** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 1

A 150/200 Pen grade, shift factors, calculated relaxation and retardation spectra

WLF at constants:

Tref 0

C 16.94
C, 114.94
r? 0.996
Std. Err.  0.2081
Table A 2

A 150/200 Pen grade , WLF ar shift constants
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A150/200 Pen grade RTFO aged (continued)
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Time temperatr re shift Relaxation spectra** Retardation spectra**
factors
T ar br No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]
-21.99  6.98E-+03 0.92 1 142E+08  3.55E-05 1 3.84E-10 6.99E-06
-16.00 1.29E+02 0.94 2 1.77E+08 5.38E-06 2 546E-10  4.72E-05
-9.99  4.33E+01 0.96 3 1.31E+08 1.96E-04 3  9.50E-10  2.82E-04
0.00 1.00E+00 1.00 4 1.12E+08 1.06E-03 4  2.06E-09 1.76E-03
10.81  6.62E-03 1.04 5 8.90E+07 8.09E-03 5 4.84E-09 1.65E-02
20.61  8.20E-04 1.08 6 4.16E+07  5.35E-02 6 9.37E-09 1.10E-01
30.12  7.39E-05 1.11 7 2.05E+07  2.85E-01 7 2.27E-08 6.65E-01
39.81 9.58E-06 1.15 8 9.22E+06  1.58E+00 8 6.86E-08 4.59E+00
50.11 1.67E-06 1.18 9 3.10E+06 9.86E+00 9 2.07E-07 3.38E+01
59.97 4.03E-07 1.22 10 7.46E+05  5.94E+01 10 7.65E-07 2.20E+02
60.00 4.11E-07 1.22 11 1.98E+05  3.77E+02 11 241E-06 1.51E+03
70 1.26E-07 1.2563 12 3.92E+04 2.22E+03 12 8.93E-06 9.31E+03
70.146  1.22E-07 1.2568 13 8.37E+03  1.29E+04 13 2.51E-05 5.96E+04
80.001 4.55E-08 1.2929 14 1.11E+03  7.17E+04 14 5.19E-05  2.99E+05
15 1.33E+02 3.26E-+05 15 1.19E-04  1.99E+06
16 7.63E+00 2.05E+06
* Shift factors determined by ARES sofiware, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 3 A150/200 Pen grade RTFO aged, shift factors, calculated relaxation and retardation

spectra

WLF ar constants:

Tref 0

C 20.95
C, 138.28
12 0.992
Std. Err.  0.3468
Table A 4

A150/200 Pen grade RTFO aged, WLF ar shift constants
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Mastic, A150/200 Pen grade RTFO aged (continued)

293

Time temperature shift Relaxation spectra** Retardation spectra**
factors*
T ar br No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]

-16.01 3.61E+02 0.94 1 5.18E+08  5.07E-05 1 2.36E-10  7.21E-05
-10.01 2.57E+01 0.96 2 3.47E+08 3.37E-04 2 3.35E-10 4.79E-04
0.02 1.00E+00 1.00 3 3.11E+08 1.92E-03 3 6.97E-10  3.13E-03
10.01 1.66E-02 1.04 4 2.22E+08 1.21E-02 4 1.42E-09  2.22E-02
20.02 1.55E-03 1.07 5 1.34E+08  7.18E-02 5 3.30E-09 1.54E-01
40.00 6.40E-06 1.15 6 6.42E+07  4.23E-01 6 8.45E-09  1.05E+00
50.00 8.92E-07 1.18 7 2.57TE+07  2.53E+00 7 2.39E-08  7.23E+00
60.00 2.05E-07 1.22 8 8.36E+06  1.53E+01 8 6.80E-08  4.64E+01
70.00 5.89E-08 1.26 9 2.60E+06  8.83E+01 9 2.08E-07 2.99E+02
10 6.89E+05 5.07E+02( 10 8.58E-07  2.10E+03
11 1.60E+05  3.44E+03 | 11 2.35E-06  1.42E+04
12 2.65E+04 191E+04 | 12 9.81E-06  8.90E+04
13 4.94E+03 1.15E+05 13 3.11E-05 6.01E+05
14 564E+02 6.93E+05 | 14 4.73E-04  8.06E+06
15 5.59E+01 9.63E+06 15 1.24E-03  4.03E+07
16 8.95E+00 4.51E+07 16 6.20E-03 1.83E+08

17 2.87E+00 2.12E+08

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 5 Mastic, A150/200 Pen grade RTFO aged, shift factors, calculated relaxation and

retardation spectra

WLF ar constants:

Tref 0

C 24.52
C 159.13
r 0.996
Std. Err.  0.2326
Table A 6

Mastic, A150/200 Pen grade RTFO aged , WLF ay shift constants
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A200/300 Pen grade (continued)
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Time te;nperatf re shift Relaxation spectra** Retardation spectra™*
actors
T ar br No. g lambda | No. ] lamba
[°C] - - - [Pa] [s] -~ U/[Pa] [s]
-27.98 6.49E-+04 0.90 1 1.44E+08  6.84E-07 I 4.19E-10  8.76E-07
-22.01 3.53E+03 0.92 2 1.44E+08  4.45E-06 2 7.63E-10  6.25E-06
-15.98  2.54E+02 0.94 3 1.02E+08  2.31E-05 3 1.06E-09  3.27E-05
-9.92 1.80E+01 0.96 4 9.39E+07  1.04E-04 4 2.32E-09  1.72E-04
0.01 1.00E+00 1.00 5 6.28E+07  5.45E-04 5 4.27E-09  9.77E-04
10.01 5.62E-02 1.04 6 3.57E+07 2.51E-03 6 9.10E-09  4.93E-03
10.36 2.34E-02 1.04 7 1.96E+07  1.23E-02 7 2.00E-08  2.70E-02
29.97 2.87E-04 1.11 8 1.05E+07  6.30E-02 8 7.07E-08  2.14E-01
39.88 4.95E-05 1.15 9 2.52E+06  4.06E-01 9 1.93E-07  1.34E+00
50.05 1.12E-05 1.18 10 6.35E+05 2.15E+00 10 6.49E-07 7.85E+00
60.15 3.17E-06 1.22 11 1.54E+05 1.18E+0t It 2.71E-06  4.88E+01
70.34 1.36E-06 1.26 12 3.77E+04  7.29E+01 12 9.22E-06 3.67E+02
13 5.08E+03 4.71E+02 13 2.58E-05 2.43E+03
14  5.28E+02 2.75E+03 14 6.28E-05 1.44E+04
15 4.56E+01 1.52E+04

* Shift factors determined by ARES software, ver. 6.5.7, 2002

** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 7

A200/300 Pen grade, shift factors, calculated relaxation and retardation spectra

WLF at constants:

Tref O

C 17.27
C, 127.81
r? 0.998
Std. Err.  0.1856
Table A 8

A200/300 Pen grade , WLF ar shift constants
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A200/300 Pen grade RTFO aged (continued)

297

Time temperature shift Relaxation spectra™* Retardation spectra**

factors*

T ar br No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - UfPa] [s]
-28.02  3.11E+05 0.90 1 1.36E+08 2.22E-07 1 2.96E-10 2.72E-07
-22.01  8.07E+03 0.92 2 1.26E+08 1.20E-06 2 434E-10 1.52E-06
-21.99  4.18E+03 0.92 3 L.18E+08  5.54E-06 3 6.85E-10  7.43E-06
-16.02  5.25E+02 0.94 4 127E+08  2.61E-05 4 1.66E-09  4.23E-05
-16.00  3.02E+02 0.94 5 8.00E+07  1.53E-04 5 2.87E-09  2.56E-04
-1598 3.67E+02 0.94 6 5.35E+07  8.72BE-04 6 5.39E-09  1.58E-03
-10.06  3.50E+01 0.96 7 3.31E+07  4.65E-03 7 1.26E-08  9.91E-03

-9.99  4.23E+01 0.96 8 1.50E+07 2.50E-02 8  2.62E-08 5.51E-02

0.00 8.34E-01 1.00 9 697E+06  1.22E-01 9 7.34E-08  3.21E-01
0.01 1.00E+00 1.00 10 2.69E+06  6.75E-01 10 2.07E-07 2.13E+00
0.01  8.66E-01 1.00 11 647E+05  3.63E+00 11 3.69E-07 8.78E+00

10.00  3.97E-02 1.04 12 2.40E+05  1.30E+01 12 147E-06 4.27E+01l
12.845  0.028596 1.047 13 8.19E+04  6.76E+01 13 7.17E-06 3.30E+02
20.004 0.0053954 1.0732 14 1.58E+04  5.06E+02 14  2.09E-05 2.44E+03
20.068 0.0024601 1.0734 15 2.08E+03  3.10E+03 15  7.17E-05 1.90E+04
30.015 0.0004495 1.1099 16 1.82E+02 2.15E+04 16 1.58E-04 2.00E+05
40.001  6.97E-05 1.1464 17 4.36E+00  2.05E+05
49999  1.37E-05 1.183

60  3.29E-06 1.2196
70.006  1.01E-06 1.2563
* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A9 A200/300 Pen grade RTFO aged, shift factors, calculated relaxation and retardation

spectra

WLF at constants:

Tref 0

Ci 15.47
C, 109.66
1 0.999
Std. Err 0.1147
Table A 10

A200/300 Pen grade RTFO aged, WLF ar shift constants
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Mastic, A200/300 Pen grade RTFO aged (continued)

299

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br No. g lambda | No. ] lamba
[°Cl - - - [Pa] [s] - 1/[Pa] [s}]
-28.01 1.14E+05 0.90 1 4.27E+08 1.99E-07 1 7.18E-11 2.38E-07
-16.00 8.36E+02 0.94 2 4.18E+08 1.35E-06 2 1.03E-10 1.67E-06
-10.00 2.43E+01 0.96 3 4.84E+08 7.85E-06 3 1.99E-10 1.08E-05
0.04 1.00E+00 1.00 4 5. 71E+08 5.41E-05 4 5.65E-10 9.80E-05
10.01 3.08E-02 1.04 5 1.76E+08 3.13E-04 5 3.63E-10 4.12E-04
20.01 1.76E-03 1.07 6 2.31E+08 9.42E-04 6 1.78E-09 1.91E-03
40.00 1.10E-05 1.15 7 1.19E+08 7.65E-03 7 2.97E-09 1.48E-02
50.00 2.59E-06 1.18 8 6.65E+07 4.71E-02 8 4.77E-09 9.37E-02
60.00 6.33E-07 1.22 9 2.83E+07 1.86E-01 9 1.34E-08 4.16E-01
70.00 1.99E-07 1.26 10 1.66E+07  1.00E+00 | 10 4.65E-08  3.33E+00
70.00 1.99E-07 1.26 11 4.61E+06  6.96E+00 | 11 1.34E-07 2.53E+01
70.00 1.96E-07 1.26 12 9.84E+05  4.14E+01 12 3.66E-07 1.73E+02
13 2.24E+05  2.77E+02 13 2.73E-06  1.37E+03
14 443E+04 2.14E+03 14 8.24E-06  1.07E+04
15 5.54E+03 1.36E+04 15 2.76E-05  7.17E+04
16  6.46E+02 8.28E+04 | 16 1.59E-04  5.69E+05
17 7.2E+01 6.37E+05| 17 1.12E-03  3.00E+06
18 2.40E+01 3.60E+06 | 18 2.09E-03 1.75E+07 |
19 2.01E+00  1.87E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002

** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 11

Mastic, A200/300 Pen grade RTFO aged, shift factors, calculated relaxation and

retardation spectra

WLF ar constants;

Tref 0

Ci 22.00
Cy 146.17
r* 0.999
Std. Err 0.1327
Table A 12

Mastic, A200/300 Pen grade RTFO aged, WLF ar shift constants
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A200/300 Pen grade+2% SBS (continued)

301

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*

T ar bt | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]
-33.91 4.28E+05 0.87 1 1.10E+08  4.34E-07 1 3.45E-10 5.28E-07
-27.74  3.27E+04 0.90 2 1.05E+08 2.51E-06 2  5.02E-10 3.17E-06
-21.67 1.82E+03 0.92 3 8.97E+07 1.09E-05 3 6.64E-10 1.41E-05
-15.26  2.50E+02 0.94 4 1.13E+08  4.42E-05 4 1.88E-09 7.20E-05

0.51 1.00E+00 1.00 5  8.05E+07 2.67E-04 S 3.70E-09 4.85E-04

11.09  3.31E-02 1.04 6 4.97E+07 1.50E-03 6 8.72E-09 3.21E-03

30.00 6.22E-04 1.11 7 2.55E+07 8.79E-03 7 2.21E-08 2.33E-02

70.00  2.03E-06 1.25 8 9.14E+06  4.93E-02 8 7.54E-08 1.79E-01

80.00  7.03E-07 1.29 9 1.92E+06 3.07E-01 9 2.64E-07 1.09E+00

10 543E+05 1.83E+00 10  1.11E-06 7.90E+00
11  1.16E+05 1.27E+01 11  4.82E-06 5.79E+01
12 2.36E+04 8.93E+01 12 2.40E-05 4.27E+02
13 5.16E+03  6.73E+02 13 1.06E-04 3.34E+03
14 9.12E+02  4.93E+03 14 1.84E-04 1.50E+04
15 221E+02 1.89E+04 15  8.44E-04 1.48E+05
16 1.38E+01  1.66E+05
* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 13 A200/300 Pen grade+2% SBS, shift factors, calculated relaxation and retardation
spectra

WLF ar constants;

Tref 0

C 16.34

07) 129.86

r? 0.999

Std. Err 0.1433

Table A 14 A200/300 Pen grade+2% SBS, WLF ar shift constants



101

109 A
108
107 A
108 -
105 A
104 -
10% -

G',G" (Pa)

102 -
10! -
100 o
107 -

102

100

- 10

108

Figure A 15

107 106 105 104 10® 102 10 10° 10' 102 10% 10¢ 105 108

Reduced Frequency @ a (rad/s)

107

0.1
108

Master curves at T, = 0 °C for A200/300 Pen grade+2% SBS RTFO aged

108
105 -
104 -
108 -
102 -
101 -
10° -
10-1 -
102+
10-3_
10+
10
10 -
10-7-
10

Figure A 16

20 40 60 80
Temperature (°C)
TTS ar shift factor for A200/300 Pen grade+2% SBS RTFO aged

100

tan &

302



A200/300 Pen grade+2%SBS RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

303

factors*
T ar br | No. g lambda | No. j lamba
[°C] -~ - 1 - [Pa] [s] -~ 1/[Pa] [s]
-28.02 1.60E+05  0.90 1 1.26E+08  2.93E-07 1 3.64E-10 3.64E-07
-21.97 8.07E+03  0.92 2 1.04E+08 1.35E-06 2 4.92E-10 1.71E-06
-16.02 3.36E+02 094 3 1.18E+08  5.87E-06 3 1.08E-09 8.50E-06
-15.99 S96E+02  0.94 4 9.64E+07  3.52E-05 4 1.81E-09 5.47E-05
-9.98 3.96E+01 0.96 5 7.14E+07 1.80E-04 5 3.83E-09 3.18E-04
-0.03 1.00E+00  1.00 6 427E+07  9.95E-04 6 7.70E-09 1.90E-03
9.99 4.50E-02 1.04 7 2.64E+07  5.70E-03 7 2.17E-08 1.38E-02
10.05 4.86E-02 1.04 8 1.12E+07  3.94E-02 8 4.87E-08 1.02E-01
20.01 3.44E-03 1.07 9 349E+06  2.07E-01 9 1.11E-07 5.07E-01
30.00 5.44E-04 1.11 10 1.42E+06  9.52E-01 10 3.19E-07 2.69E+00
30.00 5.44E-04 1.11 11 4.97E4+05 4.88E+00 | 11 1.62E-06  1.90E+01
40.00 7.87E-05 1.15 12 1.53E+05  4.20E+01 12 4.50E-06  1.68E+02
50.00 1.64E-05 1.18 13 2.50E+04 2.64E+02 | 13 1.29E-05  8.05E+02
50.00 1.64E-05 1.18 14 7.93E+03  1.23E+03 14 425E-05  3.87E+03
60.00 3.73E-06 1.22 15  2.81E+03  6.13E+03 15 1.63E-04  2.42E+04
70.01 9.58E-07 1.26 16 . 7.16E+02 3.76E+04 | 16 3.80E-04  1.55E+05
80.00 2.98E-07 1.29 17 1.07E+02  1.95E+05 | 17 1.40E-03  2.75E+06
18 1.67E+00  2.89E+06
* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 15 A200/300 Pen grade+2% SBS RTFO aged, shift factors, calculated relaxation and

retardation spectra

WLF at constants:

Tref 0

Cy 56.39
C, 365.52
r* 0.998
Std. Err.  0.2101
Table A 16

A200/300 Pen grade+2% SBS RTFO aged, WLF ar shift constants
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Mastic, A200/300 Pen grade+2%SBS RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T . ar br | No. g lambda | No. ] lamba
[°C] - - 1 - [Pa] [s] - 1/[Paj [s]

-22.01 9.83E+03 092 1 4.84E+08 1.66E-06 1 1.79E-10  2.23E-06
-16.01 5.85E+02 0.94 2 3.73E+08 1.15E-05 2 2.60E-10 1.59E-05
-10.00 2.54E+01 0.96 3 3.16E+08 6.33E-05 3 4.35E-10  9.32E-05
0.00 1.00E+00 1.00 4 2.73E+08 3.32E-04 4. 999E-10 5.81E-04
21.26 1.22E-03 1.08 5 1.75E+08 2.07E-03 5 2.26E-09  4.13E-03
40.00 1.32E-05 1.15 6 9.30E+07 1.39E-02 6 4.48E-09  2.96E-02
50.00 2.57E-06 1.18 7 4.06E+07 7.34E-02 7 9.15E-09  1.58E-01
70.00 1.04E-07 1.26 8 1.93E+07 3.46E-01 8 2.18E-08  8.50E-01
80.00 2.86E-08 1.29 9 6.85E+06  1.59E+00 9 5.66E-08  4.04E+00
10 2.77E+06  7.49E+00 | 10 1.67E-07  2.18E+01
11 9.74E+05  3.96E+01 11 7.02E-07  1.52E+02
12 245E+05 2.78E+02 | 12 2.71E-06  1.05E+03
13 6.73E+04  1.96E+03 13 9.37E-06  7.53E+03
14 1.62E+04  1.30E+04 | 14 3.05E-05 4.94E+04
15 3.56E+03  7.59E+04 15 1.27E-04  2.89E+05
16 1.79E+02 291E+06 | 16 4.24E-04  2.08E+06
17 1.07E+03  4.72E+05 17 2.88E-03 1.46E+07
18 5.03E+01 2.39E+07 | 18 1.20E-02  1.89E+08

19 343E+00  2.38E+08

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 17

reiaxation and retardation spectra

WLF ar constants:

Tref 0

C 20.48
C, 134.45
12 0.999
Std. Err.  0.1293
Table A 18

Mastic, A200/300 Pen grade+2% SBS RTFO aged, shift factors, calculated

Mastic, A200/300 Pen grade+2% SBS RTFO aged, WLF ar shift constants
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A200/300 Pen grade+4%SBS (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*

T ar br | No. g lambda | No. ] lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]
-33.86  7.59E+05 1.00 1 4.27E+08 1.99E-07 1 7.18E-11 2.38E-07
-27.75  5.26E+04 0.82 2 4.18E+08 1.35E-06 2  1.03E-10 1.67E-06
-21.40  2.90E+03 0.28 3 4.84E+08 7.85E-06 3 1.99E-10 1.08E-05

-9.58 3.99E+01 0.96 4 5.71E+08 5.41E-05 4 5.65E-10 9.80E-05

-9.11  3.22E+01 0.96 5 1.76E+08 3.13E-04 5 3.63E-10 4.12E-04

0.69 1.00E+00 1.00 6 2.31E+08 9.42E-04 6 1.78E-09 1.91E-03

10.80  6.81E-02 1.04 7 1.19E+08 7.65E-03 7 2.97E-09 1.48E-02

30.00 1.25E-03 1.11 8 6.65E+07 4.71E-02 8 4.77E-09 9.37E-02
39.85  2.58E-04 1.14 9 2.83E+07 1.86E-01 9 1.34E-08 4.16E-01
60.17 1.24E-05 1.22 10 1.66E+07 1.00E+00 10  4.65E-08  3.33E+00
70.00  3.62E-06 1.25 11 4.61E+06 6.96E+00 11 1.34E-07 2.53E+01
80.00  7.47E-07 1.29 12 9.84E+05 4.14E+01 12 5.66E-07 1.73E+02
) 13 2.24E+05 2.77E+02 13 2.73E-06 1.37E+03
14 443E+04 2.14E+03 14 824E-06 1.07E+04
15 5.54E+03  1.36E+04 15 276E-05 7.17E+04
16 6.46E+02  8.28E+04 16 1.59E-04  5.69E+05
17 7.12E+01 6.37E+05 17  1.12E-03 3.00E+06
18 2.40E+01  3.60E+06 18 2.09E-03  1.75E+07

19 2.01E+00 1.87E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 19 A200/300 Pen grade+4%SBS, shift factors, calculated relaxation and retardation

spectra

WLF ar constants:

Tref 0

Ci 14.82
C 117.07
r* 0.999
Std. Err.  0.1705
Table A 20

A200/300 Pen grade+4% SBS, WLF ar shift constants
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A200/300 Pen grade+4%SBS RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. j lamba

[°C] -- - 1 - [Pa] [s] - l/[Pa] [s]
-27.89 6.01E+04  0.90 1 9.89E+07 7.36E-07 1 -487E-10 9.18E-07
-21.99 3.66E+03  0.92 2 8.78E+07 3.28E-06 | 2 7.60E-10  4.28E-06
-21.84 6.74E+03  0.92 3 1.04E+08 1.65E-05 3 1.82E-09  2.61E-05
-16.00 2.86E+02  0.94 4 7.30E+07 9.37E-05 | 4 3.56E-09  1.63E-04
-9.40 2.67E+01  0.96 5 3.98E+07 4.98E-04 | 5 547E-09  8.41E-04
-0.01 1.24E+00  1.00 6 251E+07  2.15E-03| 6 1.09E-08  3.97E-03

0.39 1.00E+00  1.00 7 1.41E+07 9.52E-03 | 7 2.22E-08 1.89E-02

9.98 1.03E-01 1.04 8 7.11E+06  4.18E-02 | 8 4.73E-08  8.88E-02
10.03 6.92E-02 1.04 9 3.60E+06 1.87E-01 9 1.37E-07  4.94E-01
11.07 5.53E-02 1.04 10 1.33E+06  1.00E+00 | 10  4.12E-07 2.94E+00
20.03 1.06E-02 1.07 11 4.61E+05 5.86E+00 | 11 1.40E-06  2.00E+01
20.49 5.49E-03 1.07 12 1.23E+05  3.73E+01 | 12 4.71E-06  1.24E+02
29.66 7.59E-04  1.11 13 3.66E+04 2.32E+02 | 13 1.53E-05  7.54E+02
30.01 5.89E-04 1.11 14 1.08E+04 1.40E+03 | 14  4.46E-05 4.12E+03
39.98 1.11E-04 1.14 15 3.81E+03 7.77E+03 | 15 1.20E-04 2.27E+04
50.02 1.86E-05 1.18 16 1.31E+03 4.08E+04 | 16  4.35E-04 1.38E+05
60.13 4.30E-06 1.22 17 4.88E+02 271E+05| 17  7.69E-04  1.59E+06
70.27 9.01E-07 1.26 18 232E+01  1.84E+06 | 18 3.57E-03 1.14E+07
90.25 6.49E-08 1.33 19 2.55E+00  1.26E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 21

retardation spectra

WLF ar constants:

Trc:f 0

Ci 16.65
C, 124.66
? 0.998
Std. Err.  0.1445
Table A 22

A200/300 Pen grade+4%SBS RTFO aged, shift factors, calculated relaxation and

A200/300 Pen grade+4%SBS RTFO aged , WLF ay shift constants
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Mastic, A200/300 Pen grade+4%SBS RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]

2799  2.02E+05  0.90 1 3.57E+08 1.08E-07 1 1.28E-10 1.34E-07
-16.01  7.59E+02 0.94 2 3.11E+08 7.61E-07 2 1.78E-10 9.66E-07
-10.02  4.94E+01 0.96 3 3.10E+08 4.57E-06 3 2.98E-10 6.24E-06
0.02 1.00E+00 1.00 4 2.62E+08  2.39E-05 4 5.28E-10 3.52E-05
22.50 2.01E-03 1.08 5 2.24E+08 1.48E-04 5 1.01E-09 2.45E-04
30.00 2.19E-04 1.11 6 1.35E+08  7.96E-04 6 1.76E-09 1.36E-03
60.00 1.35E-06 1.22 7 8.25E+07  3.88E-03 7 3.25E-09 7.01E-03
65.00 4.59E-07 1.24 8 497E+07  1.82E-02 8 7.50E-09 3.76E-02
70.00 2.28E-07 1.26 9 2.48E+07  9.39E-02 9 1.49E-08 2.05E-01
70.00 2.83E-07 1.26 10 1.02E+07  4.12E-01 10 3.57E-08 9.40E-01
85.01 3.11E-08 1.31 11 4.54E+06 1.88E+00 11 9.35E-08  4.70E+00
90.00 1.73E-08 1.33 12 1.98E+06 9.60E+00 12 2.01E-07 2.64E+01
13 5.06E+05 4.13E+01 13 6.77E-07 1.10E+02
14  239E+05 2.03E+02 14 2.38E-06  6.65E+02
15 7.03E+04 1.24E+03 15 8.94E-06  3.97E+03
16 2.61E+04 8.98E+03 16 240E-05  2.77E+04
17  8.35E+03 5.67E+04 17 9.34E-05 2.03E+05
18 2.86E+03  4.63E+05 18 2.46E-04 2.43E+06
19 2.59E+02 3.28E+06 | 19 1.23E-03 1.74E+07

20 4.56E+01 2.28E+07

21 439E+00 1.49E+08

22 8.72E-01 1.09E+09

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 23

relaxation and retardation spectra

WLF at constants:

Tref 0

C 18.32
G 123.69
r? 0.999
Std. Err.  0.089
Table A 24

Mastic, A200/300 Pen grade+4% SBS RTFO aged, shift factors, calculated

Mastic, A200/300 Pen grade+4%SBS RTFO aged, WLF ar shift constants
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A200/300 Pen grade+6%SBS (continued)

313

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] -~ 1/[Pa] [s]

-39.98 1.01E+07 3.33 1 3.77E+08  1.34E-07 1 9.40E-11 2.60E-08
-33.85 527E+05  2.53 2 3.57E+08  2.16E-08 2 1.62E-10 1.72E-07
-26.75 1.74E+04  2.00 3 2.50E+08  7.39E-07 3 1.68E-10  9.11E-07
-21.79 1.55E+03 1.33 4 3.33E+08  3.88E-06 4 3.82E-10  5.59E-06
-21.62 2.13E+03 1.61 5 2.25E+08 2.11E-05 5 5.33E-10  3.03E-05
-10.01 2.94E+01 0.98 6 2.19E+08  1.09E-04 6 1.22E-09 1.91E-04
-9.96 3.28E+01 1.04 7 1.27E+08  5.77E-04 7 2.50E-09 1.09E-03
-9.60 2.53E+01 1.01 8 6.97E+07  3.13E-03 8 4.73E-09  6.13E-03
-0.03 1.00E+00 1.00 9 4.09E+07  1.58E-02 9 1.33E-08  3.99E-02
10.03 6.83E-02  -0.25 10 1.48E+07  8.99E-02 10 3.27E-08  2.30E-01
20.01 8.52E-04  -0.50 11 6.00E+06  4.87E-01 11 9.51E-08 1.52E+00
30.00 7.75E-05  -0.75 12 1.52E+06 2.68E+00 12 2.31E-07  7.40E+00
40.01 1.00E-05 -1.00 13 3.96E+05 1.13E+01 i3 5.73E-07 2.49E+01
50.00 2.07E-06 -1.25 14 2.45E+05 4.45E+01 14 1.89E-06  1.23E+02
60.00 6.41E-07 -1.50 15 1.L1SE+05  2.64E+02 15 8.08E-06  1.02E-+03
70.00 3.19E-07 -1.75 16 2.75E+04 2.22E+03 16 2.35E-05  6.83E+03
80.00 7.50E-09 -0.41 17 1.01E+04 1.55E+04 17 6.92E-05 547E+04
80.01 9.12E-09 -042 18 2.40E+03  9.90E+04 18 2.56E-04  3.79E+05
90.00 1.49E-09  -0.29 19 5.59E+02 6.42E+05 19 5.17E-04  1.85E+06

20 1.90E+02  2.76E+06

21 8.22E+01 9.84E+06

22 1.07E+01  5.60E+07

23 8.58E-01  4.78E+08

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 25
spectra

WLF ar constants:

Tref 0

Ci 27.81
C 198.97
. 0.997
Std. Err.  0.2853
Table A 26

A200/300 Pen grade+6%SBS, shift factors, calculated relaxation and retardation

A200/300 Pen grade+6%SBS, WLF ar shift constants
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A200/300 Pen grade+6%SBS RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. ] lamba
[°C] - - | - [Pa] [s] - 1/[Pa] [s]
-33.96 493E+05 0.88 1 2.59E+08 9.06E-09 1 5.86E-10 1.34E-08
-27.97 291E+04  0.90 2 1.22E+08 2.50E-07 2 5.01E-10  3.21E-07
-27.93 6.15E+04  0.90 3 1.29E+08 2.26E-06 3 9.37E-10  3.22E-06
-21.99 3.63E+03 0.92 4 9.80E+07 1.60E-05 4 1.44E-09 2.36E-05
-15.97 2.64E+02 0.94 5 6.47E+07 7.96E-05 5 2.12E-09 1.18E-04
-10.04 2.64E+01 0.96 6 4 93E+07 3.52E-04 6 3.93E-09 5.69E-04
0.04 2.64E-01 1.00 7 3.23E+07 1.64E-03 7 6.88E-09  2.78E-03
0.05 1.00E+00 1.00 8 2.12E+07 7.48E-03 8 1.52E-08 1.44E-02
10.03 4.16E-02 1.04 9 1.15E+07 3.85E-02 9 3.08E-08  7.82E-02
20.02 3.09E-03 1.07 10 5.42E+06 1.87E-01 10 5.12E-08 3.67E-01
30.05 3.28E-04 1.11 11 2.49E+06 7.04E-01 11 1.20E-07  1.47E+00
39.95 4.00E-05 1.15 12 1.25E+06  2.95E+00 12 2.35E-07  6.33E+00
50.00 3.75E-06 1.18 i3 542E+05 1.14E+01 13 6.96E-07 2.71E+01
60.00 7.60E-07 1.22 14 3.01E+05  6.00E+01 14 2.90E-06 2.10E+02
70.00 1.94E-07 1.26 15 8.39E+04  4.95E+02 15 1.02E-05  1.65E+03
80.00 5.48E-08 1.29 16 2.55E+04  4.27E+03 16 2.00E-05 1.13E+04
17 8.05E+03  2.19E+04 17 5.30E-05 5.61E+04
18 3.42E+03 1.13E+05 18 1.19E-04  3.01E+05
19 1.27E+03  5.35E+05 19 3.68E-04 1.86E+06
20 345E+02 2.96E+06
21 3.38E+01  2.14E+07
22 2.56E+00  1.98E+08

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 27

retardation spectra

WLF at constants:

Tref 0

C 22.88
) 167.21
r 0.998
Std. Err.  0.1854
Table A 28

A200/300 Pen grade+6%SBS RTFO aged, shift factors, calculated relaxation and

A200/300 Pen grade+6%SBS RTFO aged, WLF ar shift constants
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Mastic, A200/300 Pen grade+6%SBS RTFO aged (continued)

317

Time tef{np eratﬂl‘lr @ shift Relaxation spectra** Retardation spectra**
actors
T ar br No. g lambda | No. j lamba
[°C] - - - [Pa] [s] -~ 1/[Pa] [s]

-34.00  3.12E+06  8.76E-01 1 221E+08  4.78E-09 i 8.35E-11  5.48E-09
-27.96  2.42E+05  8.98E-01 2 2.02E+08  2.89E-08 2 1.05E-10  3.35E-08
-22.01 1.29E+04  9.19E-01 3 2.30E+08 1.78E-07 3 1.66E-10  2.17E-07
-16.03 1.20E+03  9.41E-01 4  2.61E+08 1.18E-06 4 3.00E-10  1.57E-06
-0.01 1.00E+00  1.00E+00 5 222E+08  17.78E-06 5 4.61E-10 -1.08E-05
. 10.01 1.04E-01  1.04E+00 6 1.69E+08  4.28E-05 6 7.05E-10  6.13E-05
20.10 3.36E-03  1.07E+00 7 1.49E+08  2.42E-04 7 1.33E-09  3.89E-04
45.00 3.50E-06  1.16E+00 8 9.40E+07 1.23E-03 8 2.44E-09  2.07E-03
70.00 9.04E-08  1.26E+00 9 5.99E+07  6.49E-03 9 4.17E-09  1.14E-02
70.00 9.95E-08 1.26E+00 | 10 270E+07  2.64E-02 | 10 6.26E-09  4.24E-02
11 2.37E+07 1.12E-01 i1 1.54E-08  2.29E-01
12 1.I5E+07  5.62E-01 | 12 3.67E-08  1.25E+00
13 551E+06 3.10E+00 | 13 7.20E-08  7.19E+00
14 1.60E+06  1.29E+01 § 14 1.03E-07 2.29E+01
15 1.15E+06 4.03E+01 | 15 5.09E-07  1.19E+02
16 4.63E+05 2.77E+02 | 16 1.95E-06  9.50E+02
17 1.52E+05 2.60E+03 | 17 6.44E-06  9.48E+03
18  3.40E+04 2.10E+04 | 18 1.99E-05  6.26E+04
19  1.50E+04 1.71E+05 | 19 4.11E-05  5.77E+05

20 347B+03  9.63E+05

21 1.27E+03  4.38E+06

22 429E+02  2.05E+07

23 1.37E+02  1.01E+08

24 171E+01  1.58E+09

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 29

Mastic, A200/300 Pen grade+6%SBS RTFO aged, shift factors, calculated relaxation
and retardation spectra

WLF ar constants:

Tref 0

Cy 21.59
) 142.89
r? 0.997
Std. Err.  0.2615
Table A 30

Mastic, A200/300 Pen grade+6%SBS RTFO aged, WLF ay shift constants
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A200/300 Pen grade+2%EV A (continued)

319

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]

-28.01 6.73E+04 0.90 1 1.31E+08 2.33E-07 1 2.45E-10 2.79E-07
-16.00 4.71E+02 0.94 2 1.02E+08 1.21E-06 2 2.78E-10 1.43E-06
-0.07 1.00E+00 1.00 3 1.34E+08 5.68E-06 3 5.60E-10 7.52E-06
9.99 6.33E-02 1.04 4 1.17E+08 2.86E-05 4 8.42E-10 3.97E-05
22.00 1.77E-03 1.08 5 1.15E+08 1.29E-04 5 1.92E-09 2.14E-04
50.00 1.02E-05 1.18 6 8.24E+07 6.89E-04 6 4.38E-09 1.36E-03
60.00 2.46E-06 1.22 7 441E+07 3.81E-03 7 1.01E-08 8.55E-03
70.00 8.23E-07 1.26 8 2.11E+07 2.09E-02 8 3.17E-08 6.24E-02
9 6.25E+06 1.30E-01 9 8.67E-08 3.93E-01
10 1.91E+06 7.25E-01 10 2.14E-07 2.28E+00
11 4 46E+05  3.43E+00 i1 7.37E-07 1.05E+01
12 1.68E+05 1.69E+01 12 1.58E-06  5.51E+01
13 3.28E+04  7.25E+01 13 5.89E-06 2.26E+02
14 1.28E+04  3.16E+02 14 2.16E-05 1.25E+03
15 2.99E+03 1.69E+03 15 7.02E-05  6.90E+03
16 6.00E+02  8.72E+03 16 9.12E-05 2.90E+04
17 7.60E+01 3.17E+04 17 1.54E-04 1.46E+05
18 5.41E+00 1.50E+05 18 1.28E-01 1.63E+07

19 3.55E-01  2.08E+07

20 6.95E+00 2.26E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 31
spectra

WLF ar constants:

Tref 0

C, 17.49
C, 127.48
r? 0.999
Std. Err.  0.1227
Table A 32

A200/300 Pen grade+2%EVA, WLF ar shift constants

A200/300 Pen grade+2%EVA, shift factors, calculated relaxation and retardation
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A200/300 Pen grade+2%EVA RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

321

factors*
T ar br | No. g lambda | No. j lamba
[°C] - - -- [Pa] [s] - 1/[Pa] [s]
-28.03 4.89E+04  0.90 1 1.82E+08 6.43E-07 1 2.11E-10 7.83E-07
-22.00  3.18E+03  0.92 2 1.49E+08  3.66E-06 2 2.57E-10 4.46E-06
-16.03  2.85E+02 0.94 3 1.49E+08 1.57E-05 3 3.91E-10 2.02E-05
-10.05  2.834E+01 0.96 4 1.48E+08  6.48E-05 4 6.93E-10 9.07E-05
0.01 1.00E+00 1.00 5 1.31E+08  2.87E-04 5 1.27E-09 4.47E-04
10.03 2.92E-02 1.04 6 9.87E+07 1.26E-03 6 2.96E-09  2.31E-03
30.00 1.31E-04 1.11 7 7.42E+07  7.60E-03 7 1.20E-08 2.21E-02
40.00 1.23E-05 1.15 8 2.63E+07  7.64E-02 8 3.48E-08 2.45E-01
50.00 4.68E-06 1.18 9 7.04E+06  6.03E-01 9 1.37E-07  2.06E+00
60.00 2.92E-07 1.22 10 2.61E+06  6.56E+00 10 6.33E-07 3.46E+01
70.00 9.87E-08 1.26 11 4.07E+05  7.64E-+01 11 2.46E-06  4.18E+02
12 4.12E+04  6.36E+02 12 3.65E-06 1.43E+03
13 1.86E+04  1.99E+03 13 4.61E-05 1.18E+04
14 5.40E+03  2.43E+04 14 3.14E-04  2.67E+05
15 3.04E+02  3.89E+05 15 3.57E-04 2.57E+06
16 7.93E+00 2.72E+06 16 2.57E-02  4.08E+07
17 1.88E+00  5.26E+07 17 5.04E-02 1.31E+08
18 9.39E-01 1.69E+08
* Shift factors determined by ARES sofiware, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997
Table A 33 A200/300 Pen grade+2%EVA RTFO aged, shift factors, calculated relaxation and
retardation spectra
WLF ar constants:
Tref 0
Ci 25.68
C, 180.59
r 0.998
Std. Err 0.170
Table A 34 A200/300 Pen grade+2%EVA RTFO aged, WLF ar shift constants
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Mastic, A200/300 Pen grade+2%EVA RTFO aged (continued)

Temperature shift factors

Relaxation spectra

Retardation spectra

T ar br | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] -~ 1/[Pa] [s]

-27.99 1.14E+05 1.00 1 3.11E+08 1.79E-07 1 8.68E-11 2.11E-07
-21.96 7.90E+03 0.78 2 2.30E+08 - 9.56E-07 2 8.97E-11 1.11E-06
-15.99 5.83E+02 0.57 3 3.65E+08 5.21E-06 3 2.08E-10 6.89E-06
-0.03 1.00E+00 1.00 4 3.12E+08 2.83E-05 4 3.24E-10 3.93E-05
10.00 541E-02 -0.36 5 2,770E+08 1.39E-04 5 6.07E-10 2.13E-04
30.00 7.80E-05 -1.07 6 1.76E+08  6.98E-04 6 8.78E-10 1.07E-03
40.00 1.01E-05 -1.43 7 1.35E+08  2.97E-03 7 1.93E-09 5.24E-03
50.00 2.39E-06  -1.79 8 9.46E+07 1.60E-02 8 4.98E-09 3.55E-02
60.00 2.89E-07 -2.14 9 3.86E+07 9.35E-02 9 9.71E-09 1.97E-01
70.00 7.80E-08  -2.50 10  2.08E+07 4.86E-01 10 2.48E-08 1.26E+00
80.00 2.85E-08 -2.86 11 6.91E+06 2.52E+00 11 6.70E-08  6.78E+00
12 247E+06 1.29E+01 12 1.88E-07 3.67E+01
13 8.30E+05 6.70E+01 13 7.63E-07 2.16E+02
14 3.61E+05 5.17E+02 14 4.63E-06 3.05E+03
15 2.38E+04 6.78E+03 15 1.73E-10  6.80E+03
16 347E+04 6.82E+03 16 1.22E-05  3.58E+04
17 5.40E+03 4.88E+04 17 4.84E-05 1.83E+05
18 1.65E+03  2.57E+05 18 1.07E-04  1.15E+06
19 1.87E+02 1.35E+06 19 9.13E-04 1.48E+07

20 1.18E+01  1.65E+07

21 6.69E+00 1.32E+08

22 1.05E+00  9.90E+08

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 35

Mastic, A200/300 Pen grade+2%EVA RTFO aged, shift factors, calculated

relaxation and retardation spectra

WLF ar constants:

Tref 0

C 22.171
C; 147.01
r 0.998
Std. Err.  0.1893
Table A 36

Mastic, A200/300 Pen grade+2%EVA RTFO aged, WLF a shift constants
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A200/300 Pen grade+4%EVA (continued)

Time temperature shift

Relaxation spectra**

Factors* Retardation sPectra**
T ar br | No. g lambda | No. j lamba
[°C] -- - - [Pa] [s] - 1/[Pa] [s]
-33.83 2.61E+06 1.00 1 1.24E+08 7.42E-08 1 1.99E-10  8.68E-08
-27.64 1.14E+05 0.82 2 1.52E+08 4.35E-07 2 3.71E-10  5.53E-07
-21.51 6.17E+03°  0.64 3 1.27E+08 2.31E-06 3 4.79E-10 2.97E-06
-15.39 6.09E+02 0.45 4 1.44E+08 1.01E-05 4 1.09E-09 1.53E-05
-9.40 3.23E+01 0.96 5 1.07E+08 5.32E-05 5 1.77E-09  8.55E-05
0.48 1.00E+00 1.00 6 9.11E+07 2.54E-04 6 6.01E-09 5.94E-04
11.23 6.53E-02 -0.33 7 3.76E+07 1.68E-03 7 9.88E-09 3.77E-03
21.42 2.61E-03 -0.63 8 1.17E+07 6.61E-03 8 2.62E-08 1.45E-02
31.82 2.89E-04 -0.94 9 6.55E+06 3.00E-02 9 6.01E-08 7.33E-02
39.86 4.14E-05 -1.18 10 2.30E+06 1.34E-01 10 8.89E-08 2.75E-01
11 9.69E+05 420E-01 11 3.09E-07 1.04E+00
12 5.20E+05 1.91E+00 12 1.66E-06  7.57E+00
13 1.69E+05 1.79E+01 13 7.35E-06 9.84E+01
14 2.24E+04 1.73E+02 14 6.25E-05 1.00E+03
15 5.51E+03 2.71E+03 15 1.93E-04 1.29E+04
16 8.62E+02 2.27E+04 16 9.90E-04 1.19E+05
17 1.70E+02  2.06E+05 17 2.26E-03  2.04E+06
18 3. 712E+00  2.24E+06 18 S.95E-03 2.21E+07
19 9.42E-02  2.26E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 37
spectra

WLF ar constants:

Tref 0

o) 24.467
C 163.91
1? 0.996
Std. Err.  0.306
Table A 38

A200/300 Pen grade+4%EVA, WLF ay shift constants
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A200/300 Pen gradet+4%EVA, shift factors, calculated relaxation and retardation
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A200/300 Pen grade+4%EVA RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. ] lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]
-27.99 1.6 1E+05 0.90 1 1.68E+08 1.41E-07 1 2.39E-10  1.73E-07
-21.98 1.16E+04  0.92 2 1.60E+08  1.03E-06 2 3.52E-10 1.31E-06
-16.00 5.51E+02 0.94 3 1.59E+08  6.02E-06 3 5.92E-10  8.24E-06
-10.00 7.94E+01 0.96 4 1.31E+08  3.06E-05 4 9.62E-10  4.44E-05
0.00 1.00E+00 1.00 5 9.77E+07  1.40E-04 5 1.75E-09  2.17E-04
9.99 7.40E-02 1.04 6 820E+07 8.01E-04 6 3.99E-09  1.49E-03
20.02 3.55E-03 1.07 7 4.49E+07  4.99E-03 7 7.81E-09  9.68E-03
30.00 7.51E-05 1.11 8 2.58E+07  2.94E-02 8 2.16E-08 6.93E-02
40.00 7.79E-06 1.15 9 1.03E+07  2.05E-01 9 3.60E-08 4.34E-01
50.00 2.35E-06 1.18 10 3.99E+06 8.98E-01 10 6.98E-08 1.79E+00
60.00 3.05E-08  -0.23 11 223E+06 3.71E+00 11 1.82E-07 8.70E+00
12 1.13E+06  1.93E+01 12 5.93E-07 6.27E+01
13 2.79E+05  1.17E+02 13 1.87E-06 3.55E+02
14 1.00E+05  6.93E+02 14 6.59E-06 2.45E+03
15  2.76E+04 4.63E+03 15 1.48E-05 1.48E+04
16 5.50E+03 2.16E+04 16 2.26E-05 4.55E+04
17  249E+03  6.13E+04 17 7.73E-05 1.73E+05
18 9.81E+02 243E+05 18 3.25E-04 9.51E+05
19 2.64E+02 1.36E+06 19 8.76E-04 6.13E+06
20 3.72E+01 7.50E+06
21 1.94E+00  5.65E+Q7
22 1.64E-01  1.91E+09
23 1.41E-01 1.25E+10

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 39

retardation spectra

WLF ar constants:

Tref 0

C 28.14
C 179.31
r 0.997
Std. Err.  0.284
Table A 40

A200/300 Pen grade+4%EVA RTFO aged, WLF ar shift constants
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A200/300 Pen grade+4%EVA RTFO aged, shift factors, calculated relaxation and
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Mastic, A200/300 Pen grade+4%EVA RTFO aged (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g lambda | No. j lamba
[°C] - - - [Pa] [s] - 1/[Pa] [s]
-27.98 4.51E+05 0.90 1 3.61E+08 4.54E-08 1 6.19E-11  5.28E-08
-21.95 421E+04 0.92 2 2.44E+08 2.49E-07 2 545E-11  2.80E-07
-16.02 1.10E+03 0.94 3 4.36E+08 1.22E-06 3 1.39E-10 1.57E-06
-10.00 7.20E+01 0.96 4 3.96E+08 7.15E-06 4 2.19E-10  9.67E-06
0.02 1.00E+00 1.00 5 3.17E+08 3.67E-05 5 3.64E-10 5.21E-05
9,96 4.12E-02 1.04 6 2.60E+08 2.52E-04 6 5.34E-10  3.72E-04
23.10 7.93E-04 1.08 7 1.79E+08 1.16E-03 7 8.79E-10 1.78E-03
30.00 1.69E-04 1.11 8 1.37E+08 5.39E-03 8 1.79E-09 9.27E-03
40.00 3.84E-06 1.15 9 8.58E+07 2.79E-02 9 3.62E-09 5.22E-02
50.00 6.87E-07 1.18 10 4.64E+07 1.49E-01 10 6.10E-09  2.78E-01
60.00 1.91E-07 1.22 11 2.50E+07 6.39E-01 11 1.60E-08 1.38E+00
60.00 1.97E-07 1.22 12 1.34E+07  3.62E+00 12 4,04E-08 9.24E+00
70.00 4.59E-08 1.26 13- 491E+06 2.07E+01 13 9.96E-08 5.45E+01
70.00 5.99E-08 -2.50 14 1.74E+06 1.08E+02 14 2.82E-07 3.08E+02
80.00 2.80E-08 -2.86 15 5.71E+05  5.70E+02 15 1.04E-06 1.81E+03
16 2.07E+05  3.80E+03 16 3.29E-06 1.36E+04
17 4.36E+04 2.37E+04 17 847E-06 6.18E+04
18 1.84E+04 1.21E+05 18 2.99E-07 1.40E+05
19 7.05E+03 1.48E+05 19 2.04E-05 6.79E+05
20 1.98E+03 8.53E+05
21 2.11E+02  4.08E+06
22 1.10E+01  2.35E+08
23 7.34E+01 1.35E+07
24 3.89E+00  7.34E+09

* Shift factors determined by ARES software, ver. 6.5.7, 2002
*¥ Spectra determined by IRIS software, ver. 5.1, 1997

Table A 41

relaxation and retardation spectra

WLF ar constants:

Tref O

C 20.26
C, 123.65
r? 0.998
Std. Err.  0.235
Table A 42

Mastic, A200/300 Pen grade+4%EVA RTFO aged, shift factors, calculated

Mastic, A200/300 Pen grade+4%EVA RTFO aged, WLF ar shift constants
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A200/300 Pen grade+1%SBS (continued)

331

Time temperat*lglr e shift Relaxation spectra** Retardation spectra**
factors
T ar br No. g lambda | No. j lamba
[°C - - - [Pa] [s] - 1/[Pa] [s]
-22.00 3.20E+04 0.92 1 2.45E+08 3.05E-07 1 4.01E-10  4.19E-07
-15.99 1.68E-+03 0.94 2 1.77E+08  2.00E-06 2 5.70E-10  2.77E-06
-10.03 1.68E+02 0.96 3 1.53E+08 1.07E-05 3 1.02E-09 1.62E-05
0.37 1.24E+00 1.00 4 1.16E+08  5.53E-05 4 1.92E-09 9.24E-05
1.00 1.00E+00 1.00 5 7.70E+07  2.81E-04 5 3.80E-09 5.19E-04
20.95 5.99E-03 1.07 6 4.68E+07 1.42E-03 6 9.27E-09 3.12E-03
30.24 1.11E-03 111 7 2.61E+07 8.34E-03 7 3.17E-08 2.93E-02
39.86 2.01E-04 1.14 8 5.78E+06  5.59E-02 8 1.21E-07  2.29E-01
50.08 4.40E-05 1.18 9 1.16E+06  3.82E-01 9 3.51E-07  1.40E+00
60.21 1.13E-05 1.22 10~ 251E+05 2.04E+00 | 10 1.31E-06 7.31E-+00
70.38 3.79E-06 1.25 11 7.65E+04  1.09E+01 11 3.82E-06 4.70E+01
80.46 1.66E-06 1.29 12 1.11E+04  5.96E+01 12 1.37E-05  2.06E+02
13 342E+H03 2.64E+02 | 13 4.95E-05  1.03E+03
14 8§23E+02  1.30E+03 14 1.63E-04  5:28E+03
15 1.76E+02  6.36E+03 15 6.18E-04  8.11E+04
16 3.73E+00  8.52E+04

* Shift factors determined by ARES software, ver. 6.5.7, 2002

** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 43

A200/300 Pen grade+1%SBS, shift factors, calculated relaxation and retardation

spectra

WLF at constants:

Tref 0

Ci 10.89
C, 73.50
1? 0.996
Std. Err. 0220
Table A 44

A200/300 Pen grade+1%SBS, WLF ar shift constants
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A200/300 Pen grade+8%SBS (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*
T ar br | No. g Jambda | No. j lamba
[°C] - -- - [Pa] [s] - 1/[Pa] [s]
-33.71 4,99E+05 0.88 1 1.28E+08 2.62E-07 1 6.44E-10  3.51E-07
27.77 3.43E+04 0.90 2 9.72E+07 1.02E-06 2 1.20E-09 1.45E-06
-22.06 2.10E+03 0.65 3 8.57E+07 5.46E-06 3 2.02E-09  8.53E-06
-15.27 2.62E+02 0.45 4 6.12E+07 2.44E-05 4 4.34E-09  4.34E-05
-9.76 2.25E+01 0.29 5 3.65E+07 1.22E-04 5 722E-09 2.26E-04
-9.20 1.86E+01 0.97 6 1.53E+07 4.45E-04 6 1.37E-08  7.86E-04
0.03 1.00E+00 1.00 7 9.18E+06 1.67E-03 7 2.38E-08 2.98E-03
9.83 1.11E-01 1.04 8 6.94E+06 6.80E-03 8 9.72E-08 1.86E-02
19.29 5.89E-03 -0.57 9 2.91E+06 5.56E-02 9 3.14E-07 1.78E-01
29.90 1.06E-03 -0.89 10 9.04E+05 4.90E-01 10 8.28E-07 1.74E+00
39.92 1.04E-04 -1.18 11 3.70E+04  2.27E+00 11 9.93E-07 2.94E+00
50.08 4,07E-05 -1.49 12 1.44E+05  7.70E+00 12 1.86E-06 1.44E+01
60.18 1.40E-05 -1.79 13 8.38E+04  3.21E+01 13 432E-06 7.02E+01
75.40 9.27E-09 -0.13 14 3.69E+04 1.45E+02 14 1.11E-05 3.40E+02
80.34 5.60E-09 -0.15 15 1.37E+04  7.88E+02 15 2.79E-12  7.88E+02
85.21 2.51E-09 -0.15 16 6.74E+03  7.88E+02 16 6.64E-05 3.67E+03
90.39 1.12E-09 -0.16 17 3.67E+03 8.41E+03 17 2.17E-04 2.75E+04
18 1.15E+03 6.88E+04 18 5.32E-04 1.91E+05
19 446E+02  4.58E+05 19 2.07E-03  1.58E+06
20 1.80E+02 4.72E+06
21 5.26E+01 2.30E+07
22 5.92E+00 1.47E+08
23 6.90E-01 1.33E+09

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 45
spectra

WLF ar constants:

Tref 0

Ci 28.94
C, 217.39
1t 0.986
Std. Err.  0.574
Table A 46

A200/300 Pen grade+8%SBS, shift factors, calculated relaxation and retardation

A200/300 Pen grade+8%SBS, WLF ar shift constants
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A200/300 Pen grade+4%SBS linear (continued)

Time temperature shift

Relaxation spectra**

Retardation spectra**

factors*

T ar br | No. g lambda | No. j lamba
[’C] - - - [Pa] [s] - U[Pq] [s]
-34.05 1.60E+06 0.87 1 1.21E+08 1.08E-07 1 4.29E-10 1.37E-07
2790 6.70E+04 0.90 2  1.09E+08 6.48E-07 2  6.56E-10 8.62E-07
-21.83  4.17E+03 0.92 3 9.74E+07 3.36E-06 3 1.05E-09  4.78E-06
-15.27 S5.17E+02 0.94 4 8.84E+07 1.66E-05 4 2.04E-09 2.69E-05

-9.25 3.05E+01 0.96 5  6.29E+(Q7 8.31E-05 5 3.80E-09 1.48E-04

0.83  1.00E+00 1.00 6 4.22E+07 4.04E-04 6 8.71E-09 8.56E-04

11.21 8.16E-02 -0.33 7 2.24E+07 2.10E-03 7 2.28E-08  5.36E-03

21.15 4.67E-03 -0.62 8 9.93E+06 1.22E-02 8 5.44E-08  3.42E-02

39.83 1.57E-04 -1.17 9 3.48E+06 6.99E-02 9 1.17E-07 1.77E-01

50.05 3.93E-05 -1.47 10 1.15E+06 3.22E-01 10 3.06E-07 8.41E-01

60.20 1.29E-05 -1.77 11 3.85E+05  1.46E+00 11 9.58E-07 4.08E+00
70.293  348E-06 -2.06 12 1.33E+05  7.72E+00 12 424E-06 2.63E+01
70.632  3.34E-06 -2.07 13 3.04E+04  5.12E+01 13 1.32E-05  1.45E+02

14 9.83E+03 2.61E+02 14 449E-05 7.70E+02
15 3.96E+03  1.48E+03 15 1.64E-04  5.32E+03
16 9.79E+02  9.71E+03 16  5.12E-04 2.94E+04
17 3.06E+02  5.49E+04 17 1.42E-03 1.41E+05
18 1.40E+02 3.11E+05 18  2.94E-03  7.48E+05
19 7.59E+01  1.66E+06 19 327E-02 1.16E+07
20  1.39E+01  3.86E+Q7

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 47

A200/300 Pen grade+4%SBS linear, shift factors, calculated relaxation and
retardation spectra

WLF ar constants:

Tref 0

C 13.96
Ca 108.66
r? 0.998
Std. Err.  0.1742
Table A 48

A200/300 Pen grade+4%SBS linear, WLF ar shift constants
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A200/300 Pen grade+2%Elvaloy (continued)

Time te;nperat: re shift Relaxation spectra™* Retardation spectra™*
actors
T ar br | No. g lambda | No. ] lamba
[°C] - - | - [P [s] — _ U[Pa] [s]
-33.74 1.80E+06  1.00 1 1.05E+08  9.71E-08 1 1.98E-10  1.12E-07
-27.68  8.33E+04  0.82 2 1.07E+08  4.88E-07 | 2 2.75E-10  5.81E-07
-21.59  3.30E+03  0.64 3 1.02E+08  1.84E-06 | 3 3.98E-10  2.27E-06
-1534  3.00E+02 0.45 4 1.35E+08  8.40E-06 | 4 8.89E-10  1.20E-05
-9.37 1.64E+01  0.28 5 1.13E+08  441E-05| 5 1.66E-09  6.99E-05
0.87 1.00E+00  1.00 6 9.71E+07  2.51E-04) 6 448E-09  5.22E-04
11.12 4.09E-02 1.04 7 421E+07  1.51E-03 7 6.66E-09  2.88E-03
21.05 1.71E-03  -0.62 8 2.18E+07  5.93E-03 8 2.04E-08  1.43E-02
29.88 4.82E-04 -0.89 9 9.57E+06  3.14E-02 | 9 591E-08  8.91E-02
39.86 6.44E-05 -1.18 10  3.50B+06 1.87E-01 | 10  224E-07  7.05E-01
50.10 1.43E-05 -1.43 11  8.66E+05 1.36E+00§ 11 7.55E-07  5.55E+00
50.17 1.55E-05 -1.49 12 1.70E+05 8.95E+00 | 12 2.62E-06  3.82E+01
60.24 3.94E-06 -1.79 13 1.96E+04 5.09E+01 | 13 4.14E-06  8.93E+01
60.30 451E-06  -1.79 14  2.13B+04 133E+02| 14 1.26E-05  4.65E+02
70.37 1.43E-06  -2.09 15 4.09E+03  6.08E+02 | 15 6.46E-05 2.27E+03
75.46 7.52E-07 -2.24 16  1.50E+03 3.35E+03 | 16  2.66E-04 1.64E+04
80.53 6.90E-07 -2.39 17 2.69E+02 225E+04 | 17 8.78E-04  1.30E+05
18 2.63E+01 1.54E+05 | 18 4.99E-03  1.29E+06
19 2.04E+00 1.43E+06
20 6.95E+00 2.26E+07

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 49 A200/300 Pen grade 2% Elvaloy, shift factors, calculated relaxation and retardation
spectra

WLF ar constants:

Tref 0

Ci 15.79
C, 117.32
12 0.999

Std. Err.  0.1529

Table A 50 A200/300 Pen grade 2% Elvaloy, WLF ar shift constants
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Core with A200/300 Pen grade+4% SBS RTFO aged (continued)

Time temperat:r @ shift Relaxation spectra** Retardation spectra**
factors
T ar br | No. g lambda | No. j lamba
[°Cl - - 1 - [Pa] [s] - U[Pa] [s]
-22.06 1.70E+04  0.92 1 7.03E+08  8.81E-07 1 L71E-t1  9.84E-07
-16.00 2.02E+03  0.94 2 6.77E+08  524E-06 2 211E-11  591E-06
-9.97  1.32E+01 0.45 3 9.06E+08 = 3.27E-05 3 3.82E-11  3.94E-05
0.06 1.00E+00  1.00 4 B8.77E+08  2.15E-04 4  5.53E-11 2.69E-04
10.02  2.00E-02 -0.45 5 8.95E+08  1.37E-03 5 9.67E-11  1.85E-03
20.02  2.17E-03  -0.91 6 9.06E+08  1.19E-02 6 1.73E-10  1.79E-02
7 6.08E+08  6.52E-02 7 277E-10  1.01E-01
8 4.06E+08  3.03E-01 8 4.11E-10 4.77E-01
9 3.08E+08 1.18E+00 9 LI16E-09 2.35E+00
10 1.77E+08  6.76E+00 10 3.35E-09 1.67E+0l
11  6.28E+07  4.54E+01 11 726E-09 1.01E+02
12 2.76E+07  2.86E+02 12 1.10E-08 5.60E+02
13 9.08E+06  1.06E+03 13 2.19E-08  1.79E+03
14 1.70E+07  9.60E+03

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 51 Core with A200/300 Pen grade+4 % SBS RTFO aged, shift factors, calculated
relaxation and retardation spectra

WLF at constants;

Tref 0

C; 18.60
C, 117.55
r? 0.984

Std. Err. ~ 0.3766

Table A 52 Core with A200/300 Pen grade+4 % SBS RTFO aged, WLF ar shift constants
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Marshall75 with A200/300 Pen grade+4%SBS RTFO aged (continued)

Time temperature shift

p " Relaxation spectra** Retardation spectra**
actors
T ar br | No. g lambda | No. j lamba
[°’C] - = |- [Pa] [s] - 1/[Pa] [s]
-21.98  8.24E+04 1.00 1 6.18E+08  2.39E-07 1 9.70E-12  2.58E-07
-15.96  1.31E+03 0.94 2  8.07E+08 1.70E-06 2 1.57E-11 1.91E-06
-10.00  2.78E+01 0.46 3  8.49E+08 1.52E-05 3 2.05E-11 1.74E-05
0.02 1.00E+00 1.00 4 8.16E+08 8.52E-05 4 2.67E-11  9.89E-05
10.06 1.74E-02  -0.46 5 1.04E+09 6.07E-04 5 4.67E-11 7.57E-04
10.10  5.57E-02 -0.46 6 8.33E+08 3.40E-03 6 5.88E-11  4.26E-03
20.03  2.80E-03 -0.91 7 6.91E+08 1.53E-02 7  7.81E-11 1.94E-02
8 6.76E+08 6.82E-02 8 1.38E-10  9.34E-02

o

6.73E+08  4.38E-01 9 2.60E-10 6.78E-01
10 4.72E+08  2.46E+00 10 5.20E-10 4.16E+00
11 3.15E+08 1.62E+01 11 1.02E-09 3.00E+01
12 1.40E+08  8.79E+01 12 1.62E-09 1.49E+02
13 937E+07  4.68E+02 13 2.76E-09 8.35E+02
14 3.02E+07  1.69E+03 14 3.80E-09 247E+03
15  7.98E+07  1.49E+04

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 53 Marshal75 with A200/300 Pen grade + 4 % SBS RTFO aged, shift factors, calculated
relaxation and retardation spectra

WLF at constants:

Tref 0

C 12.42
) 78.63
r’ 0.993

Std. Err. ~ 0.2427

Table A 54 Marshal75 with A200/300 Pen grade+ 4 % SBS RTFO aged, WLF ar shift constants
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Wheel compaction with A200/300 Pen grade+4%SBS RTFO aged (continued)

Time temperature shift

P * Relaxation spectra** Retardation spectra**
actors
T ar br | No. g lambda | No. j lamba
[°C] - - 1 - [Pa] - s -~ 1/[Pa] [s]
-21.98  1.90E+04 1.00 1 6.01E+08  8.83E-07 1 1.30E-11  9.70E-07
-16.04 1.33E+02  0.94 2 7.42E+08  5.11E-06 2 2.07E-11  5.79E-06
-10.00  6.31E+01 0.96 3 7.0E+08  3.65E-05 3 279E-11  4.23E-05
0.02  1.00E+00 1.00 4 B8.78E+08  2.53E-04 4 437E-11  3.08E-04
0.03  4.59E-01 0.00 5 7.98E+08 1.50E-03 5 5.85E-11 1.87E-03
9.96 3.91E-03 -0.45 6 7.48E+08  7.09E-03 6 9.08E-11  9.26E-03
10.04  1.83E-02 -0.46 7 697E+08  3.58E-02 7 147E-10  4.99E-02
23.00 1.20E-04 -1.05 8 5.06E+08  1.55E-01 8 237E-10  2.23E-0l
39.999  1.34E-07 -1.81 9 4.72E+08  8.83E-01 9 421E-10 1.44E+00

60.006  6.15E-09 2,72 10 2.18E+08  3.52E+00 10 5.66E-10  5.18E+00
69.999  8.93E-11 -3.18 11 2.03E+08  1.44E+01 11 1.18E-09 2.50E+01
12 1.13E+08  6.18E+01 12 2.66E-09 1.I1SE+02
13  7.33E+07  3.80E+02 13 5.76E-09  7.90E+02
14 3.49E+07  2.37E+03 14 1.48E-08 5.31E+03
15 5.96E+06 1.36E+04 15 5.79E-09 1.67E+04
16 1.02E+07 3.37E+04 16 2.76E-08 6.08E+04
17 9.46E+06  2.76E+05 17  830E-08 7.72E+05
18 1.76E+06  1.65E+06 18 1.17E-07 2.88E+06
19 1.83E+06 7.88E+06 19  4.04E-07 2.41E+07
20 6.47E+05  5.53E+07
21 5.25E+05  6.45E+08
22 1.96E+05 129E+10

* Shift factors determined by ARES software, ver. 6.5.7, 2002
** Spectra determined by IRIS software, ver. 5.1, 1997

Table A 55 Wheel compaction with A200/300 Pen grade + 4 % SBS RTFO aged, shift factors,
calculated relaxation and retardation spectra

WLF at constants:

Tref 0

C, 53.45
C, 305.29
r? 0.986

Std. Err. ~ 0.4919

Table A 56 Wheel compaction with A200/300 Pen grade + 4 % SBS RTFO aged, WLF ar shift
" constants
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APPENDIX B
CALCULATED DATA

Reference temp. T, =0 °C
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Figure B 81 Relaxation Modulus, HMA, three compaction methods
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Figure B 82 Relaxation Modulus, A200/300 Pen grade + 4 % SBS radial, Mastic, HMA



