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A Study on the Optimum Shape of Rope Brake
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Abstract |

Key Words : Rope Brake(ZX%

The objective of this study is structural analysis and optimum shape of rope brake. The finite element model was implemented
to compute the stress, strain and friction force for rope brake. The ANSYS code was used for this analysis. Structural
analysis are effected by position and height of reinforcement figure. The structural safety was examined by an establishment
angle of the rope brakes which made apply to housing of the most suitable shape. The optimum shape of the rope brake
was decided after stress and strain results were compared and examined.
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Fig. 2 Apparatus of elevator system
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A haee Fe] 2RsAS SR,

= { (CWTA% + CarA# + RopeZ % +

Compensation chain% & + Travelling cableZ%)
KT (V/60)%/(2gL /1000)1} + (OB x & 245t %)

)

Hyo[z9] AH-& GCD 500(+
Table 29} Zt}.

Table 1 Conditions of elevator

Conditions Value
Classify, Loading weight(kg) P24, 1600
Car weight(kg) 1900
Transfer distance(im) 70
Rope(®) 12x7
Compensation chain(®) 9x2

Table 2 Material property of GCD 500

Property Value
Tensile Strength(kgf/mm?’) 50/55
Brinell Hardness 170~241
Yield Point(kgf/mm’) 35
Elongation(%a) 7
Modulus of Elasticity(Gpa) 168
Poisson's Ratio 0.29
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Fig. 3 Finte element model for housing
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Fig. 4 Stress distribution of basic housing

Fig. 5 Strain distribution of basic housing

Fig. 6 Stress distribution of the Smm height of reinforce-
ment shape ’

Fig, 7 Strain distribution of the Smm height of reinforce-
ment shape

Fig. 8 Stress distribution of the 10mm height of reinforce-
ment shape

Fig. 9 Strain distribution of the 10mm height of reinforce-
ment shape
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Fig. 10 Stress distribution of the 15Smm height of reinforce-
ment shape

Fig. 11 Strain distribution of the 15mm height of reinforce-
ment shape
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Fig. 13 Stress distribution of the 3mm reinforcement

Fig. 15 Stress distribution of the 9mm reinforcement
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Fig. 16 Strain distribution of the 9mm reinforcement
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Fig. 17 Distribution of stress for rope brake of 0°

Fig. 18 Distribution of strain for rope brake of 0°

Fig. 19 Distribution of stress for rope brake of 45°

Fig. 20 Distribution of strain for rope brake of 45°
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Table 3 Strss and strain results by height and position
of reinforcement

height | position |  stress . shear weight
() | (o) | V) | S| S g
(N/mm’)
basic 33996 | 1.70xle4 | 17.71 9.204
center | 31.069 | 1.55xle4 | 16.24
back 5 | 31.134 | 1.56xle-4 | 16.28
5 front 5 | 31.228 | 1.56x1e4 | 1635 9.389
back 10| 31.391 | 1.57xle4| 1630
front 10| 30.873 | 1.54xie4 | 16.15
center | 29.575 | 1.48xle4 | 1541
back 5 | 30.002 | 1.50xle4 | 1568
7.5 | front 5 | 29403 | 1.47xle4 | 1537 9477
back 10| 30232 | 1.51xle4 | 15.81
front 10| 29.087 | 1.45xle4 | 15.21
center | 28408 | 1.42xle4 | 14.85
back 5 | 28765 |1.44xle4| 1497
10 | front 5 | 28570 | 1.45xle4 | 1536 9.561
back 10| 28909 | 1.43xle4| 15.12
front 10| 28.082 | 1.40xle4 | 15.09
center | 27.147 | 1.36x1e4 | 14.20
back 5 | 27466 |1.37xle4| 14.29
125 | front 5 | 26933 | 1.35xle4 | 14.05 9.647
back 10| 27.801 | 1.39xle4 | 14.46
front 10{ 26.179 | 1.31xle4 | [3.69
center | 26010 | 1.30xle4 | 13.56
back 5 | 26,551 | 1.33xle4 ! 13.89
15 | front 5 | 25553 | 1.28xle-4 | 13.38 9.727
back 10| 27.090 | 1.35xle4 | 14.16
front 10| 25.063 | 1.25xle4 | 13.12
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Table 4 Strss and strain results by fillet of reinforcement

fillet size | ", | strain i:i weight
(Vi) |

R3 | 3201 | 160<le4 | 1647 | 9231
R6 | 2923 | 146xled | 1490 | 9261
RO | 2617 |13Ixled | 1412 | 9292
R12 | 2525 | l26xled | 1349 | 9324
R15 | 2405 | 120xded| 1322 | 9355

Table 5 Stress, strain and shear stress results by angle

change
angle stress . shear stress
(°) | M) |0 (Nimi)
0 26.538 2.66x1e-4 13.813
15 21522 2.58x1e-4 14.810
30 27.480 2.59x1e4 14.781
45 27.126 2.59x1e4 14.595
60 26.637 2.59x1e4 14.343
5 26.295 2.58x1e-4 14.168
90 26.131 2.58x1e4 14.084
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