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Study on Improvement of Thermal Performance and Durability by
Disk with Holes
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ABSTRACT

In this study, the thermal performance of disk can be compared with disk and disk with holes through
numerical analysis. The capacity of thermal emission on general disk becomes more than on disk with holes at
the distribution of temperature at first and the magnitude of equivalent stress on general disk becomes less than
on disk with holes at the distribution of stress. The capacity of thermal emission or the magnitude of thermal
deformation on disk with holes becomes less than that on general disk 30 minutes later. The disk with holes is
worn less and more durable than general disk. The performance of cooling and braking force at disk and pad

can be improved by installing the disk with holes.

Key Words : Disk with no hole and holes(¥¥tti== % EFF UY23), Heat flux(8%), Equivalent
stress(5 715 8)), Temperature(-=2X)
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Fig. 1 Configuration and mesh of general disk model
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Fig. 2 Configuration and mesh of disk model with holes
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Fig. 3 Initial convection and temperature condition of disk
and disk with holes
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(b) Total heat flux

Fig. 4 Contour on temperature and total heat flux of disk
and disk with holes
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Fig. 5 Fixed condition and applied moment at disk and
disk with holes

Fig. 49X % &
o} B}F bgaas &9 9
AAE A 2L A & :

TS dol % FxI|M 2HSEAE Fixed
support ¥ MomentE A783tAth Fig. 504t 2
o] & 5719 HENA Fixed supporte] Z1& 24
3931, tj2== Well 100000Nmme| MomentE 7}t
of FAh 2 IRib239 BE H2eA
z71A8 F7HEY 9 W TS vluste 7zt

Fig. 63} Z°] Yeiitt.

[e)
g2 A

Equivalent Stress
Typs: Eqaielent (Yon ses) Skei
Unit: MP2

Equivalent Swress
Type: Equivalent (von-Mises) Sress

Unit: MP3
Time: 1

Time: 1

1095.8 Max 11016 Max
u 9M.06 97816
2.3 856.77
1 s 1w
. 8,79 61138
5.0 1959

3713
24479

) 1224
EI,I]ﬂ]S‘]E‘i Min 0,004401 Min

(a) Equivalent stress

Total Deformation

Total Deformatian Type: Total Deformation

Type: Totsl Deformation

Unit: mm %, oy

Tinet 1 Time: |
019988 Max 0,20851 Max
01781 0 018287
018545 H 01534
01525 H o
01165 = o4y
0.0365% B oz
0066621 H oo
0,06a18 Ll o omsse
0=t 0.00283¢
0 Min

(b) Total deformation

Fig. 6 Equivalent stress and total deformation at initial
condition of disk and disk with holes
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Fig. 7 Cooling condition as air convection during 30
minutes
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(b) Total heat flux
Fig. 8 Contour on temperature and total heat flux of disk
and disk with holes after 30 minutes
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Fig. 9 Equivalent stress and total deformation at initial
condition of disk and disk with holes after 30 minutes
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