REPORT. Improved standard for testing of composite brake blocks for winter Dnr: TSG 2023-8756
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Figure 1. Measured data for J822 Reference 6.3 kN, run 1, speed 100km/h
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J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 2. Calculated data and analysis for J822 Reference 6.3 kN, run 1, speed 100km/h
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Figure 3. Measured data for J822 Reference 6.3 kN, run 2, speed 70km/h
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J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 4. Calculated data and analysis for J822 Reference 6.3 kN, run 2, speed 70km/h
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Figure 5. Measured data for J822 Reference 6.3 kN, run 3, speed 100km/h

55 (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 A ]822, Results for 822

J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 6. Calculated data and analysis for J822 Reference 6.3 kN, run 3, speed 100km/h
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Figure 7. Measured data for J822 Reference 6.3 kN, run 4, speed 70km/h
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Dnr: TSG 2023-8756

J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 8. Calculated data and analysis for J822 Reference 6.3 kN, run 4, speed 70km/h
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Figure 9. Measured data for J822 Reference 6.3 kN, run 5, speed 100km/h
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Figure 10. Calculated data and analysis for J822 Reference 6.3 kN, run 5, speed 100km/h
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Figure 11. Measured data for J822 Reference 6.3 kN, run 6, speed 70km/h
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J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 12. Calculated data and analysis for J822 Reference 6.3 kN, run 6, speed 70km/h
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Figure 13. Measured data for J822 Reference 6.3 kN, run 7, speed 100km/h
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J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 14. Calculated data and analysis for J822 Reference 6.3 kN, run 7, speed 100km/h
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Figure 15. Measured data for J822 Reference 6.3 kN, run 8, speed 70km/h

65 (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 A ]822, Results for 822

J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 16. Calculated data and analysis for J822 Reference 6.3 kN, run 8, speed 70km/h
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Figure 17. Measured data for J822 Reference 6.3 kN, run 9, speed 100km/h
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Figure 18. Calculated data and analysis for J822 Reference 6.3 kN, run 9, speed 100km/h
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Figure 19. Measured data for J822 Reference 6.3 kN, run 10, speed 70km/h
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J822 ReferenceCold, find delays - start time is when Fh is larger than 95% of mean(Fh during individual braking)
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Figure 20. Calculated data and analysis for J822 Reference 6.3 kN, run 10, speed 70km/h
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Figure 21. Measured data for J822 Reference 6.3 kN, run 11, speed 100km/h
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Figure 22. Calculated data and analysis for J822 Reference 6.3 kN, run 11, speed 100km/h
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Figure 24. Calculated data and analysis for J822 Reference 6.3 kN, run 12, speed 70km/h
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Results for J822 Ice 6.3 kKN
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Figure 25. Measured data for J822 Ice 6.3 kN, run 1, speed 100km/h
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Figure 32. Calculated data and analysis for J822 Ice 6.3 kN, run 4, speed 70km/h

82 (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 A ]822, Results for 822

Dnr: TSG 2023-8756

100 — \
ok \—\\ =
Z 6 =
: \
=
S W -
20 =
0 \ \ \ | \ L >~
0 10 20 30 40 50 80
t[s]
L \ | T
- D B e s T v NS AAA 7
S sl / —
¢t /
£ S =
| f
i \ \ \ | \
0 10 20 30 4 50 80
t[s]
i
ul I I y " ’\»\J/’W |
o ) -W/WHWVJ\JFU \ WA »A AT
E0B- el -
é / v
204k o -
= P
" M~*’““’WVJ\F m
1] = | = | | | | |
0 10 2 30 4 50 80
t[s]
60 I |
%) bockmid || T e
= ===~ block 10mm e
5400 wheel T4 B
b3 ~ wheel T2 ™
[ i _
T
&
©
-
) 8
45 : \ \ |
1= 718 A AN AP ATV, ettt ll A P, 1)
9 \\i\’»/\—Vrv«/\:j:f‘fﬁ/:j\*/\»\MJ\-/\*'*\"‘\’V"’ ///// MN\W”‘\/\/
= s
K AT N\A“”wv -
et
8 \ \ r | | i e =
0 10 2 30 40 30 80

t[s]
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Figure 34. Calculated data and analysis for J822 Ice 6.3 kN, run 5, speed 100km/h
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Figure 35. Measured data for J822 Ice 6.3 kN, run 6, speed 70km/h
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Figure 39. Measured data for J822 Ice 6.3 kN, run 8, speed 70km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Ice, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 40. Calculated data and analysis for J822 Ice 6.3 kN, run 8, speed 70km/h
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Figure 41. Measured data for J822 Ice 6.3 kN, run 9, speed 100km/h
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J822 Ice, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 42. Calculated data and analysis for J822 Ice 6.3 kN, run 9, speed 100km/h
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Appendix A ]822, Results for 822

TSG 2023-8756

v [km/h]

tfs]

PSSP NI NPT SR AU PR ﬂv/\/\VAJ\//V'VWV\/V‘V‘W\/\/\ N\f V\\\/

t[s]

W awt/v‘va\’
e oA A
Vel

Mb [KNm]

T | | |

A
v

i v
/\/MJ \N\’VN/ WN/\A‘/ * L/\/ \// v

20

~
=

block mid

=
|
\
|

wheel Tt T
~ wheel T2 e

=

Toioek 8Nd Tunee [°C1
: =)

| [~~~ block 10mm il

-20
0

90

P e R P
R B ol Y LR L R W A T Nemal
v e v [ Y ¥ (N

v \r \

Tair [°C]

*v-'\f”\\r\/'\v\,\ fﬂw\/\f\/‘j/h/y-ﬂ(’\/vv\/\,

TR A Mp\/\’x\’\'\,f SA AN S

WAL

' ‘\M\’V“\J\J\p

0 10 20 40 50 60
t[s]
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Figure 44. Calculated data and analysis for J822 Ice 6.3 kN, run 10, speed 70km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks

Appendix A ]822, Results for 822
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Figure 45. Measured data for J822 Ice 6.3 kN, run 11, speed 100km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks

Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Ice, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 46. Calculated data and analysis for J822 Ice 6.3 kN, run 11, speed 100km/h
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Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

v [km/h]
~
S
T

tfs]

t[s]

Mb [KNm]

B Jv/\f\'\‘ i
}/\\,.’/\/f\ J\\NA/\A/ W /V J

}L /\//

N‘wr \/

o
B «/NM/‘M’VA'/\//‘\/

L AT

AV

0 10 20 30 40 50 60 70 80

tfs]

block mid
| |===~- block 10mm i
wheel T1 —_— —
~ wheel T2 caippas

Toioek 8Nd Tunee [°C1

Tar [°C

tfs]

90

I ] T z
- s A gl i 8
& B T2 eI T e L i A= R TR e IRl
T JEsspy g San A TN ey
outf vty ~y By

g

W PO o iy DY i e S s PRSI

. g
WA

fSave

2 k| 4 50 60 70 8
tfs]

Figure 47. Measured data for J822 Ice 6.3 kN, run 12, speed 70km/h
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J822 Ice, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 48. Calculated data and analysis for J822 Ice 6.3 kN, run 12, speed 70km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix A ]822, Results for 822

Results for J822 Ice 9.3 kN
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Figure 49. Measured data for J822 Ice 9.3 kN, run 1, speed 100km/h
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Figure 50. Calculated data and analysis for J822 Ice 9.3 kN, run 1, speed 100km/h
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Results for J822 Snow 6.3 kN
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Figure 51. Measured data for J822 Snow 6.3 kN, run 1, speed 100km/h
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Figure 52. Calculated data and analysis for J822 Snow 6.3 kN, run 1, speed 100km/h
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Figure 53. Measured data for J822 Snow 6.3 kN, run 2, speed 70km/h
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Dnr: TSG 2023-8756

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 54. Calculated data and analysis for J822 Snow 6.3 kN, run 2, speed 70km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756
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Figure 55. Measured data for J822 Snow 6.3 kN, run 3, speed 100km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 56. Calculated data and analysis for J822 Snow 6.3 kN, run 3, speed 100km/h
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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 A ]822, Results for 822
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Figure 57. Measured data for J822 Snow 6.3 kN, run 4, speed 70km/h
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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 A ]822, Results for 822
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Figure 58. Calculated data and analysis for J822 Snow 6.3 kN, run 4, speed 70km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756
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Figure 59. Measured data for J822 Snow 6.3 kN, run 5, speed 100km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 60. Calculated data and analysis for J822 Snow 6.3 kN, run 5, speed 100km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756
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Figure 61. Measured data for J822 Snow 6.3 kN, run 6, speed 70km/h
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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 A ]822, Results for 822
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Figure 62. Calculated data and analysis for J822 Snow 6.3 kN, run 6, speed 70km/h
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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 A ]822, Results for 822
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Figure 63. Measured data for J822 Snow 6.3 kN, run 7, speed 100km/h
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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 A ]822, Results for 822

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 64. Calculated data and analysis for J822 Snow 6.3 kN, run 7, speed 100km/h
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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 A ]822, Results for 822
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Figure 65. Measured data for J822 Snow 6.3 kN, run 8, speed 70km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 66. Calculated data and analysis for J822 Snow 6.3 kN, run 8, speed 70km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks

Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

60 \
Q- T

20

v [km/h]

tfs]

60

/i

Mwb“ﬁﬁw"“/—\—/—“ﬂ_ﬂ/"\«\/v\/\wj\/\’vAJ\/\/w\//\V/\v/\v i
v

t[s]

0 10 2 30 40 50

60

=08

§
£ ,\A/‘J«m/\/\’/\/\/\/w W

Zo0s- PR
o} ",
s 04— /\ /\F__/\A/v“

02 7

fl
i NM/L i

tfs]

0 10 20 30 40 50

60

s
=
T

block mid
===~ black 10mm

N Wheel T

- whee! T2

=

=
T

Toioek 8Nd Tunee [°C1
. . -
=
a3
@©
a

i)
=3
=

70

= AW LAAAT A A~ ,&v\ﬁ I
B
vﬂ\/\v\

45 S M

T L e ek e
‘7/\‘\\‘\“\/»/\////\/\»»-‘,-V WAL TON

A5F A

t[s]

Figure 67. Measured data for J822 Snow 6.3 kN, run 9, speed 100km/h
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conditions - testing at the Becorit winter brake bench of two K type brake blocks
Appendix A ]822, Results for 822

Dnr: TSG 2023-8756

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 68. Calculated data and analysis for J822 Snow 6.3 kN, run 9, speed 100km/h
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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 A ]822, Results for 822
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Figure 69. Measured data for J822 Snow 6.3 kN, run 10, speed 70km/h
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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 A ]822, Results for 822

J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 70. Calculated data and analysis for J822 Snow 6.3 kN, run 10, speed 70km/h
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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 A ]822, Results for 822

Dnr: TSG 2023-8756
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Figure 71. Measured data for J822 Snow 6.3 kN, run 11, speed 100km/h
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J822 Snow, find delays - start time is when Fb is larger than 95% of mean(Fb during individual braking)
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Figure 72. Calculated data and analysis for J822 Snow 6.3 kN, run 11, speed 100km/h
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Figure 73. Measured data for J822 Snow 6.3 kN, run 12, speed 70km/h
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Figure 74. Calculated data and analysis for J822 Snow 6.3 kN, run 12, speed 70km/h
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