THERMAL ABOUNDARY CONDITIONS
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Brake pad material — LOW STEEL

https://www.akebono-
brake.com/english/product_technology/product/automotive/frictio
n_material/

| Types of friction materials

Asbestos

Semi-metallic
Organic type , approx. 50%

eel content

Non-asbestos | Low-steel
From 10% to 30
steel content

Friction Materials — Non-steel
Main raw materials

aramid pulp, copper fiber
brass fiber, ceramic fiber

Metallic type Sintered alloy™’

Inorganic type C/C composite**



STRUCTURAL STEEL RESULTS



TEMPERATURE
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of

Structural Steel is calculated drum which is minimum of about 84.512 °C and maximum of 90 °C



HEAT FLUX

(QUDALIM. STRUCTURAL STEEL
Total Meat Flue
Typa: Total Heat Flus
Unit: W/mm®

Time 1 s
18-11-2022 11152 AM

0.018352 Max
0.016317
0.014282
0012248
0.010215
0.0081782
0.0001435
0.0041086
0.002074
3.9337¢-% Min

0.00 150,00 300,00 (mim) J\ ¥

i

745,00 225,00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of Structural Steel is calculated drum which is

minimum of about 3.9337x10°W/mm2 and maximum of 0.01835 W/mm2 around the circumference of the drum.
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Temperature distribution values and color pattern, for the applied temperature of 90 deg. Temperature distribution of

Structural Steel is calculated pad which is minimum of about 86.37 °C and maximum of 90 °C



HEAT FLUX

Gt PAD_FRAME_STRUCTURAL STEEL
Tatal Hieat Flux
pel Tatal Heat Flux
nit: W/ mm®

Timel 1 s ; ;

18-11-2022 12:04 PM
0.014806 Max
0012198
0.01159
0.000982
0.0083741
0.0067661
0.0061581
0,0035501
0.0019421
0,00023415 Min

0.00 100.00 200,00 (rmim) - )\ :

50,00 150,00

Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Structural Steel is calculated pad which is

minimum of about 0.000334 W/mm2 and maximum of 0.0148 W/mm2 around the pad.



GRAY CAST IRON RESULTS



TEMPERATURE
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of Gray

Cast Iron is calculated drum which is minimum of about 83.73 °C and maximum of 90 °C



HEAT FLUX

11 DRUM_GRAY CAST IRON
Tatal Huut Flux
'Ll}opcs Total Heat Flux
it W/mm®
Tirvini o

18-11-2022 11156 AM
0.018212 Max
0.016193
0.014173
0,0121%4
0.010134

| 0.001m147

| 00060065

Ll 00040772

Wl 0.002058
3.8819¢-% Min

_—

0.00 150.00 900,00 (rmm)

75.00 225,00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of Gray Cast Iron is calculated drum which is

minimum of about 3.88x10-° W/mm2 and maximum of 0.0182 W/mm?2 around the circumference of the drum.
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of Gray

Cast Iron is calculated pad which is minimum of about 85.86 °C and maximum of 90 °C



HEAT FLUX
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Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Gray Cast Iron is calculated pad which is

minimum of about 0.00033 W/mm2 and maximum of 0.0147 W/mm2 around the pad. c



GRAY CAST IRON EN GJL 100 RESULTS



TEMPERATURE
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of GRAY

CAST IRON EN GJL 100 is calculated drum which is minimum of about 84.512 °C and maximum of 90 °C



HEAT FLUX

- C: DRUM _GRAY CAST IRON EN GIL 100
Tatal Hunt Flux
Type: Total Hunt Flux
Linit W/mm®
Timei 1 s
18:11-2022 11158 AM

0.018345 Max
0.016311
0014277
0,012245%
0.010209
0.008175
0,006141
0.0091071
0.0020732
3.931e-5 Min

0,00 150,00 1[0_(')‘00 (mm) Pe A ‘

75.00 225,00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of GRAY CAST IRON EN GJL 100 is calculated drum

which is minimum of about 3.931 x10-> W/mm2 and maximum of 0.01834 W/mm2 around the circumference of the drum.
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0.00 100.00 200,00 (rmrm) ZA X

50,00 150,00

Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of

GRAY CAST IRON EN GJL 100 is calculated pad which is minimum of about 86.34°C and maximum of 90 °C



HEAT FLUX

0,00 100.00 200,00 (mm) ZA %

50,00 150,00

Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Gray Cast Iron is calculated pad which is

minimum of about 0.000334 W/mm2 and maximum of 0.0148 W/mm2 around the pad.



CARBON STEEL 1020 ANNEALED RESULTS



TEMPERATURE

G
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of Carbon

Steel 1020 Annealed is calculated drum which is minimum of about 83.956 °C and maximum of 90 °C



HEAT FLUX

D: DRUM _CARDON STEEL 1020 ANNEALED
Total Heat Flux
'll}rpel Total Meat I

dnits Wymm?

Timel 14 A

1H:11-2022 11150 AM
0.01825 Max
0.016227
0.014203
0.01218
0.010156
Q.0081328
0,0061099
0,0040859
0.0020624
2.8961e-5 Min

;lg;i)‘or.\ () )\

0.00 150,00

75.00 225.00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of Carbon Steel 1020 Annealed is calculated
drum which is minimum of about 3.896 x10-°> W/mm2 and maximum of 0.01825 W/mm2 around the circumference of the

drum.
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of

Carbon Steel 1020 Annealed is calculated drum which is minimum of about 86 °C and maximum of 90 °C



HEAT FLUX
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Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Carbon Steel 1020 Annealed is calculated pad

which is minimum of about 0.000333 W/mm2 and maximum of 0.01478 W/mm2 around the pad.



INCONEL 718 RESULTS



TEMPERATURE
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of

INCONEL 718 is calculated drum which is minimum of about 68.7 °C and maximum of 90 °C



HEAT FLUX

E: DRUM_INCONEL 718
Total Meat Flux

Typel Total Heat Flux
Unit Wernm®

Timie; 13

16-11-2022 12:01 PM
0.015614 Max
0,013882
0.012151
0010419
00086674
0.0069550
0.0052242
00034926
0.00761
2.940-5 Min

0.00 150,00 :10(]).00:......) /k .

75.00 225,00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of INCONEL 718 is calculated drum which is

minimum of about 2.94 x10-> W/mm2 and maximum of 0.0156 W/mm2 around the circumference of the drum.
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of

INCONEL 718 is calculated drum which is minimum of about 78.9°C and maximum of 90 °C
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Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Gray Cast Iron is calculated pad which is

minimum of about 0.00028 W/mm2 and maximum of 0.0135 W/mm2 around the pad.



SS 316 ANNEALED RESULTS



TEMPERATURE
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of SS 316

ANNEALED is calculated drum which is minimum of about 70.2 °C and maximum of 90 °C



HEAT FLUX

F: DRUM 5SS 316 ANNEALED
“Total Heat Flux

Typet Total Heat Flux

Liniti W/mm®

Timei 15 ;

16:11-2022 12:02 PM

0,016051 Max
0.014271
0.012491
0010711
0,0089308
0.0071508
0.0053708
0.0035909
0,0018109
3.095¢-5 Min

0,00 150.00 fI(KI)‘OO (mm) ra A X

75.00 225,00

Heat Flux is done for cross-sectional of work piece brake drum. Heat Flux of SS 316 ANNEALED is calculated drum

which is minimum of about 3.09 x10-> W/mm2 and maximum of 0.016 W/mm?2 around the circumference of the drum.
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Temperature distribution values and colour pattern, for the applied temperature of 90 deg. Temperature distribution of SS

316 ANNEALED is calculated drum which is minimum of about 86.34°C and maximum of 90 °C
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Heat Flux is done for cross-sectional of work piece brake pad. Heat Flux of Gray Cast Iron is calculated pad which is

minimum of about 0.00029W/mm2 and maximum of 0.01378 W/mm2 around the pad.



BRAKE DRUM

MATERIAL TEMPERATURE (CELCIUS) HEAT FLUX (W/mm2)
STRUCTURAL STEEL 84.55 0.019
GRAY CAST IRON 83.73 0.018
CAST IRON EN GJL 100 84.51 0.018
CARBON STEEL 1020 ANNEALED 83.96 0.018
INCONEL 718 68.69 0.016
SS 316 ANNEALED 71.19 0.016

BRAKE PAD

MATERIAL TEMPERATURE (CELCIUS) HEAT FLUX (W/mm2)
STRUCTURAL STEEL 86.37 0.015
GRAY CAST IRON 85.86 0.015
CAST IRON EN GJL 100 86.34 0.015
CARBON STEEL 1020 ANNEALED 86.002 0.015
INCONEL 718 75.88 0.014
SS 316 ANNEALED 77.63 0.014




