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A Study on the Optimum Shape of Rope Brake Device
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Fig. 1 Redesign model of rope brake
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Fig. 2 Flow chart of elevator system
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Table 1 Conditions of elevator
Condition Value
A5, 485 (kg) P24, 1600
CARAF (kg) 1900
574384 : TR (m) 70
ROPE (@) 12x7
Compen Chain (®) 9x2
¢ (bar) 110

Pt
{(CWTAF+CARA S +ROPEF % +Compen
Chain% ZF+Tail% %)
x[(V/60)°/(2gL/1000)1} +(OBxA A ZF) - (1)
B oMo Al8gE 2% d"Hyolme AAL GCD
500(T 3 E5dF3) o8 EA4AE Table 29 2.
Table 2 Material property of GCD 500

Property Value
KS GCD500
Tensile Strength(kgf/mm®) 50/55
Brinell Hardness 1707241
Yield Point(kgf/mm’) 35
Elongation(%) 7
Modulus of Elasticity(Gpa) 168
Poisson’s Ratio 0.29

3.1 8¢3 499 +x44

Fig. 39149 o] 371000702 A3} 24896870 9
fAZ Y¥o f3a2 2dg QA
271 949 FE2HNS
g3 AP E

Fig. 4¢} Fig. 5 <3l

2ol & EXE vEdT

>g(

Fig. 3 Finte element model for housing

Fig. 4 Stress distribution of basic housing
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Fig. 5 Stress distribution of the 12.5mm
height of reinforcement shape adapted to
front S5mm
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Fig. 6 Distributionofstressforropebrakeof(°
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Fig. 7 Distributionofstrainforropebrakeof(°

Table 3 Stress and strain results

ugEel| B (lzjmmjjz) strain
basic 33996 | 1.70x1e-4
center 31.069 1.55x1e-4
back bmm | 31.134 | 1.56x1le-4
5mm | front Smm | 31.228 | 1.56xle-4
back 10mm| 31.391 1.57x1e-4
front 10mm| 30.873 1.54x1le-4
center 29.575 1.48x1e-4
back S5mm 30.002 1.50=1e-4
75mm | front bmm | 29.403 1.47x1e-4
back 10mm| 30.232 [ 1.51xle-4
front 10mm/| 29.087 1.45%x1e-4
center 28408 | 1.42xle-4
back Smm | 28765 | 1.44xle-4
10mm | front 5mm | 28.570 1.45%1e-4
back 10mm| 28909 | 1.43xle-4
front 10mm| 28.082 1.40x1e-4
center 27.147 1.36x1e-4
back 5mm 27.466 1.37x1le-4
125mm | front Smm | 26933 | 1.35xle-4
back 10mm | 27.801 1.39x1e-4
front 10mm| 26.179 1.31x1e-4
center 26.010 1.30x1le-4
back bmm | 26.551 1.33%x1e—-4
15mm | front 5mm | 25.553 1.28x1e-4
back 10mm | 27.090 | 1.35xle-4
front 10mm| 25.063 1.25%1e-4




Table 4 Stress, strain and shear stress results

angle | stress strain shear stress
( °) {(N/mm?) (N/mm?)
0 26.538 | 2.66xle-4 13.813
15 27.522 | 2.58x1le-4 14.810
30 27480 | 2.59x1e-4 14.781
45 27.126 | 2.59x1e-4 14.595
60 26.637 | 2.59xle-4 14.343
75 26.295 | 2.58x1le-4 14.168
90 26.131 | 2.58x1le-4 14.084
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