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Figure 1. Measured data for C333 pre-testing Reference 6.3 kN, run 1, speed 100km/h
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Figure 2. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 1, speed 100km/h
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Figure 3. Measured data for C333 pre-testing Reference 6.3 kN, run 2, speed 70km/h
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Figure 4. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 2, speed 70km/h
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Figure 5. Measured data for C333 pre-testing Reference 6.3 kN, run 3, speed 100km/h
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Figure 6. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 3, speed 100km/h
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Figure 7. Measured data for C333 pre-testing Reference 6.3 kN, run 4, speed 70km/h
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Figure 8. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 4, speed 70km/h
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Figure 9. Measured data for C333 pre-testing Reference 6.3 kN, run 5, speed 100km/h
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Figure 10. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 5, speed 100km/h
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Figure 11. Measured data for C333 pre-testing Reference 6.3 kN, run 6, speed 70km/h

Figure 12. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 6, speed 70km/h
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Figure 13. Measured data for C333 pre-testing Reference 6.3 kN, run 7, speed 100km/h
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Figure 14. Calculated data and analysis for C333 pre-testing Reference 6.3 kN, run 7, speed 100km/h
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Figure 15. Measured data for C333 pre-testing Reference 6.6 kN, run 1, speed 100km/h
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Figure 16. Calculated data and analysis for C333 pre-testing Reference 6.6 kN, run 1, speed 100km/h
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Figure 17. Measured data for C333 pre-testing Reference 6.6 kN, run 2, speed 70km/h
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Figure 19. Measured data for C333 pre-testing Reference 6.6 kN, run 3, speed 100km/h
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Figure 20. Calculated data and analysis for C333 pre-testing Reference 6.6 kN, run 3, speed 100km/h
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Figure 21. Measured data for C333 pre-testing Reference 6.6 kN, run 4, speed 70km/h
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Figure 22. Calculated data and analysis for C333 pre-testing Reference 6.6 kN, run 4, speed 70km/h
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Results for C333 pre-testing Reference 7 kN
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Figure 23. Measured data for C333 pre-testing Reference 7 kN, run 1, speed 100km/h
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Figure 24. Calculated data and analysis for C333 pre-testing Reference 7 kN, run 1, speed 100km/h
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Figure 25. Measured data for C333 pre-testing Reference 7 kN, run 2, speed 70km/h
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Figure 27. Measured data for C333 pre-testing Reference 7 kN, run 3, speed 100km/h
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Figure 28. Calculated data and analysis for C333 pre-testing Reference 7 kN, run 3, speed 100km/h
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Figure 30. Calculated data and analysis for C333 pre-testing Reference 7 kN, run 4, speed 70km/h
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Figure 32. Measured data for C333 Reference 6.3 kN, run 1, speed 100km/h
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Figure 33. Calculated data and analysis for C333 Reference 6.3 kN, run 1, speed 100km/h
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Figure 37. Calculated data and analysis for C333 Reference 6.3 kN, run 3, speed 100km/h
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Figure 38. Measured data for C333 Reference 6.3 kN, run 4, speed 70km/h
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Figure 39. Calculated data and analysis for C333 Reference 6.3 kN, run 4, speed 70km/h
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Figure 40. Measured data for C333 Reference 6.3 kN, run 5, speed 100km/h
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Figure 41. Calculated data and analysis for C333 Reference 6.3 kN, run 5, speed 100km/h
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Figure 42. Measured data for C333 Reference 6.3 kN, run 6, speed 70km/h
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Figure 43. Calculated data and analysis for C333 Reference 6.3 kN, run 6, speed 70km/h
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Figure 44. Measured data for C333 Reference 6.3 kN, run 7, speed 100km/h
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Figure 45. Calculated data and analysis for C333 Reference 6.3 kN, run 7, speed 100km/h
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Figure 46. Measured data for C333 Reference 6.3 kN, run 8, speed 70km/h
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Figure 47. Calculated data and analysis for C333 Reference 6.3 kN, run 8, speed 70km/h
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Figure 48. Measured data for C333 Reference 6.3 kN, run 9, speed 100km/h
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C333 ReferenceColdbp3kN, find delays - start time is when Fh is larger than 95% of mean(Fb during individual braking)
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Figure 49. Calculated data and analysis for C333 Reference 6.3 kN, run 9, speed 100km/h
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Figure 50. Measured data for C333 Reference 6.3 kN, run 10, speed 70km/h
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Figure 51. Calculated data and analysis for C333 Reference 6.3 kN, run 10, speed 70km/h
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Figure 52. Measured data for C333 Reference 6.3 kN, run 11, speed 100km/h
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Figure 53. Calculated data and analysis for C333 Reference 6.3 kN, run 11, speed 100km/h
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Figure 54. Measured data for C333 Reference 6.3 kN, run 12, speed 70km/h
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Figure 55. Calculated data and analysis for C333 Reference 6.3 kN, run 12, speed 70km/h
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Figure 56. Measured data for C333 Ice 6.3 kN, run 1, speed 100km/h
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Figure 57. Calculated data and analysis for C333 Ice 6.3 kN, run 1, speed 100km/h
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Figure 58. Measured data for C333 Ice 6.3 kN, run 2, speed 70km/h
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C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 59. Calculated data and analysis for C333 Ice 6.3 kN, run 2, speed 70km/h
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Figure 60. Measured data for C333 Ice 6.3 kN, run 3, speed 100km/h

184 (354)



REPORT. Improved standard for testing of composite brake blocks for winter Dnr: TSG 2023-8756
conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix B Results for C333

C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 61. Calculated data and analysis for C333 Ice 6.3 kN, run 3, speed 100km/h
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Figure 62. Measured data for C333 Ice 6.3 kN, run 4, speed 70km/h
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Figure 63. Calculated data and analysis for C333 Ice 6.3 kN, run 4, speed 70km/h
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Figure 64. Measured data for C333 Ice 6.3 kN, run 5, speed 100km/h
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REPORT. Improved standard for testing of composite brake blocks for winter
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Appendix B Results for C333

Dnr: TSG 2023-8756

C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 65. Calculated data and analysis for C333 Ice 6.3 kN, run 5, speed 100km/h
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Dnr: TSG 2023-8756
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Figure 66. Measured data for C333 Ice 6.3 kN, run 6, speed 70km/h
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C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 67. Calculated data and analysis for C333 Ice 6.3 kN, run 6, speed 70km/h
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Figure 68. Measured data for C333 Ice 6.3 kN, run 7, speed 100km/h
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C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)

0.5
delay 1acmr=0.75]of average ‘ ‘ ‘ ‘ ‘ ol
e,
4= ///\\\Mw-n/f’\/ﬁw N
03 /
02+
//
01 A -
.
e s e e B o ) S | | | |
0 5 10 15 20 25 30 35 40 45
1
1000 T 80
delay factor=0.05 of max work
800 — 60 _
£ 600 E
£ “g
$ - ;
ot
200
0 ——— — ! — 0
0 5 10 45
0 =
0 Gelay fctor D 5 o v e T
& 02 c
= \
Eoel A
. \
308 -
z \
€08l \
I \v S e U
4] — B A A
= = . N, A AN 2
| | | | | A A
0 5 10 15 2 25 30 35 40 45
t[s]
3 Comparison to reference stops
= T
& de[a?factor=0.7é of reference retarliaiion I winter test
o - ==~ references
£ 05 \ = average feference H
c \\ R == e S N —— factor‘average reference
g \
E ==
§
T
o}
g
15
100
v [km/h]
10 Comparison to reference stops
I
80— =
Z 60 i
E
&
S AF -
201 =
0 | | | | | |
0 100 200 300 400 500 600 700 800 900
s[m]
Figure 69. Calculated data and analysis for C333 Ice 6.3 kN, run 7, speed 100km/h
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Figure 70. Measured data for C333 Ice 6.3 kN, run 8, speed 70km/h
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C333 Ice 6p3kN, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 71. Calculated data and analysis for C333 Ice 6.3 kN, run 8, speed 70km/h
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Appendix B Results for C333

Dnr: TSG 2023-8756

Results for C333 Snow 6.3kN
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Figure 72. Measured data for C333 Snow 6.3kN, run 1, speed 100km/h
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05 €333 Snow 6p3kN 12Lh, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 73. Calculated data and analysis for C333 Snow 6.3kN, run 1, speed 100km/h
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Figure 74. Measured data for C333 Snow 6.3kN, run 2, speed 70km/h
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€333 Snow 6p3kN 12Lh, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 75. Calculated data and analysis for C333 Snow 6.3kN, run 2, speed 70km/h
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Figure 76. Measured data for C333 Snow 6.3kN, run 3, speed 100km/h
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Figure 77. Calculated data and analysis for C333 Snow 6.3kN, run 3, speed 100km/h
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Figure 78. Measured data for C333 Snow 6.3kN, run 4, speed 70km/h
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Figure 79. Calculated data and analysis for C333 Snow 6.3kN, run 4, speed 70km/h

203 (354)



REPORT. Improved standard for testing of composite brake blocks for winter
conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix B Results for C333
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Figure 80. Measured data for C333 Snow 6.3kN, run 5, speed 100km/h
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C333 Snow 6p3kN 12Lh, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 81. Calculated data and analysis for C333 Snow 6.3kN, run 5, speed 100km/h
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Figure 82. Measured data for C333 Snow 6.3kN, run 6, speed 70km/h
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Figure 83. Calculated data and analysis for C333 Snow 6.3kN, run 6, speed 70km/h
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Figure 85. Calculated data and analysis for C333 Snow 6.3kN, run 7, speed 100km/h
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Figure 86. Measured data for C333 Snow 6.3kN, run 8, speed 70km/h
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Figure 87. Calculated data and analysis for C333 Snow 6.3kN, run 8, speed 70km/h
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Results for C333 Reference 7 kN
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Figure 88. Measured data for C333 Reference 7 kN, run 1, speed 100km/h
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C333 ReferenceCold7kN, find delays - starttime is when Fb s larger than 93% of mean(Fb during individual braking)
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Figure 89. Calculated data and analysis for C333 Reference 7 kN, run 1, speed 100km/h
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deley factor=0.3 ‘ | ‘ ‘ | ‘ ‘ Jﬁ\
_tam AN ,
; \
e ! -
2 |
s |
500 -
0 | \ | | | | |
0 2 4 6 8 10 12 1 16 18
t
L) Ll
delay faclor=01
- =%
L= -5
9 H
g 0
M- —t
| | | | | | |
ﬂ 1 1 T 1 I T 1 1 T
0 2 4 b § 10 2 14 16 1
t
0
o | teleyfectords ‘ | ‘ ‘ | ‘ |
E 2% 4
¢4 \—W\"\/\/\—w—/\/\ B
i
L W\/\/R/\
g5 -
i N
) | | \ | | | \ |
0 2 4 [ 8 10 12 14 16 1
1
0 Comparison to reference stops
. | |
n
£
EEES -
£
3
LRE I =
¢
" | | | |
(i 0 5 Ll bl il 0 1
v{kmih]
9 Comparison to reference stops
\ | \ \ | \ \ |
| e —
z T T Te——le
Ew - \_ .
>
20 =
i \ | | \ | \ \ \
0 | 4 60 80 100 1 4 160 180

Figure 91. Calculated data and analysis for C333 Reference 7 kN, run 2, speed 70km/h
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Figure 92. Measured data for C333 Reference 7 kN, run 3, speed 100km/h
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C333 ReferenceCold7kN, find delays - starttime is when Fb s larger than 93% of mean(Fb during individual braking)
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Figure 93. Calculated data and analysis for C333 Reference 7 kN, run 3, speed 100km/h
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Figure 94. Measured data for C333 Reference 7 kN, run 4, speed 70km/h
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i C333 ReferenceCold7kN, find delays - starttime is when Fb s larger than 95% of mean(Fb during individual braking)
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Figure 95. Calculated data and analysis for C333 Reference 7 kN, run 4, speed 70km/h
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Figure 96. Measured data for C333 Reference 7 kN, run 5, speed 100km/h
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Dnr: TSG 2023-8756

C333 ReferenceCold7kN, find delays - starttime is when Fb s larger than 93% of mean(Fb during individual braking)
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Figure 97. Calculated data and analysis for C333 Reference 7 kN, run 5, speed 100km/h
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Results for C333 Ice 7 kN
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Figure 98. Measured data for C333 Ice 7 kN, run 1, speed 100km/h
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Figure 99. Calculated data and analysis for C333 Ice 7 kN, run 1, speed 100km/h

223 (354)



REPORT. Improved standard for testing of composite brake blocks for winter
conditions - testing at the Becorit winter brake bench of two K type brake blocks

Appendix B Results for C333

Dnr: TSG 2023-8756

=
=

S = . I
80 el g
£ wf \ il
E
=
S 40— -
A+~ —
| | | |
0
0 10 20 K| 40 50 60
tfs]
. ! \ [ A
. NW\MWH\.‘W——M—W\/\W\/\ \ V \\/
6 / I
o
=4 -
E /’\//
2- | —
0 Ij | | |
0 10 20 30 40 50 80
tfs]
18 I I ) MA\F/\/
/ V
P RS v Y V\\/«\
'E‘ 1 N
Z
¥
ol
3051 .
M//
: e \ L
0 10 20 30 40 50
t[s]
~ 3
& | [ vosmi
— 20~~~ block 10mm
$ whee T4
'_3 10 - Wwhes! T2
———————— wheel T3
T
c O
[}
R SSERE - - il e =
E | | | |
0 10 2 30 40 50
tls]

60

Figure 100. Measured data for C333 Ice 7 kN, run 2, speed 70km/h
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Figure 101. Calculated data and analysis for C333 Ice 7 kN, run 2, speed 70km/h
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Figure 102. Measured data for C333 Ice 7 kN, run 3, speed 100km/h
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Figure 103. Calculated data and analysis for C333 Ice 7 kN, run 3, speed 100km/h
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Figure 104. Measured data for C333 Ice 7 kN, run 4, speed 70km/h
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Figure 105. Calculated data and analysis for C333 Ice 7 kN, run 4, speed 70km/h
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Figure 106. Measured data for C333 Ice 9.3 kN, run 1, speed 100km/h
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Figure 107. Calculated data and analysis for C333 Ice 9.3 kN, run 1, speed 100km/h
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Figure 108. Measured data for C333 Ice 9.3 kN, run 2, speed 70km/h
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Figure 109. Calculated data and analysis for C333 Ice 9.3 kN, run 2, speed 70km/h
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Figure 110. Measured data for C333 Snow 7.5kN, run 1, speed 100km/h
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Figure 111. Calculated data and analysis for C333 Snow 7.5kN, run 1, speed 100km/h
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Figure 112. Measured data for C333 Snow 7.5kN, run 2, speed 70km/h
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Figure 113. Calculated data and analysis for C333 Snow 7.5kN, run 2, speed 70km/h

237 (354)



REPORT. Improved standard for testing of composite brake blocks for winter

Dnr: TSG 2023-8756

conditions - testing at the Becorit winter brake bench of two K type brake blocks

Appendix B Results for C333

100 —— ‘
T \ 4
E ol = .
£ L
NS e -
o \ i
) ! \ \ | L~
0 5 10 15 2 % 30 3 ) 15
t
0 \ ]
8- e P R A\WA T
/ﬁ/\,— ARV
g 7 1
Ko}
- -
; i
|
2 | -
0 | LJ \ \ \ \ ‘
0 5 10 15 2 % 30 3% 40 5
t
15 | \ \ A AT
MVN"/—JV A \N\\,
/\—-\.\_1_,_,_/—/ R / .
E T / i
e
z i
= /
s 4
- / —
05 /
/’/\/
) I 1" \ \ \ \ \
0 5 10 15 2 % 3 3 40 45
t
30
o block mid
& 20 H---- block 10mm ~
° Wwhee! T!
£ 10H————wheel T2 =
o e wheel T3
2 af -
©
T s -
P | | | \ | \ |
0 5 10 15 2 % 30 3 40 45
t
i | ! w \ \
Vaa T S e s Vi VA
135 M -
? \_/\\
ey e 1
s ViV i A A Y A St i e e O \\/"”}‘)N\%\“\—"’\ _
AN
I | | \ \ \ \ |
0 5 10 15 20 % 3 3 10 45

Figure 114. Measured data for C333 Snow 7.5kN, run 3, speed 100km/h
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Figure 115. Calculated data and analysis for C333 Snow 7.5kN, run 3, speed 100km/h
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Figure 116. Measured data for C333 Snow 7.5kN, run 4, speed 70km/h
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Figure 117. Calculated data and analysis for C333 Snow 7.5kN, run 4, speed 70km/h
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Results for C333 Snow 7.5 KN Warm Conditioning
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Figure 118. Measured data for C333 Snow 7.5 kN Warm Conditioning, run 1, speed 100km/h
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Figure 119. Calculated data and analysis for C333 Snow 7.5 kN Warm Conditioning,
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Figure 120. Measured data for C333 Snow 7.5 kN Warm Conditioning, run 2, speed 70km/h
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Figure 121. Calculated data and analysis for C333 Snow 7.5 kN Warm Conditioning, run 2, speed 70km/h
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Figure 122. Measured data for C333 Snow 7.5 kN Warm Conditioning, run 3, speed 100km/h
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Figure 123. Calculated data and analysis for C333 Snow 7.5 kN Warm Conditioning, run 3, speed 100km/h
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Figure 124. Measured data for C333 Snow 7.5 kN Warm Conditioning, run 4, speed 70km/h
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Figure 125. Calculated data and analysis for C333 Snow 7.5 kN Warm Conditioning,
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