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Abstract This study performed FEM analysis of a 38 person elevator brake. Recently, an emergency brake was newly

developed to improve elevator safety. A 3D design was developed using Solid Works and FEM analysis using analysis

code ANSYS. The total deformation, stress and strain were obtained.
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: Rope Brake

: SA-RBOO7H
P30 ~ P38 (2500kg)

: 0.75m/sec ~ 2.5m/sec
_( 450/min ~ 150m/min)

[Fig. 1] Drawing of Elevator Brake
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[Fig. 2] Modeling of Elevator Brake
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[Table 1] Definition of Steel

Materizl (ostat)
Young's Modulus 2.et+1l Pa
Tensile strength 800 MPa

Yield point 766 MPa
Poisson’s Ratio 0.37

Al 7371 AedA o] P2 Fig. 33 2t

[Fig. 3] Geometry

6459

Fig. 4= Al573A9] Mesh 84|, Table 2i= Mesh
A Z A 424048702 AR} 170859712] L4z FAH
At

0o ) 200,00 ()
— —

[Fig. 4] Mesh

[Table 2] Mesh

Object Name Mesh
Physics Preference Mechanical
Advanced
Relevance Center Coarse
Element Size Default
Shape Checking Standard Mechanical
Solid Element Midside Nodes Program Controlled
Straight Sided Elements No
Initial Size Seed Active Assembly
Smoothing Low
Transition Fast
Statistics
Nodes 424048
Elements 170859
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Fig. 5~Fig. 163} 2t}

(1) 42

N ANAA775
0.0029081
0.0010388
0.00095938

0.00 100.00 (mm)
50.00

[Fig. 5] total deformation
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141706
0.00020854
1.7n5108 Mi

0.00 100.00 (rmm) LL-X
——

50.00

[Fig. 6] strain

0.00 100.00 (rmm) LL-X
——

50.00

[Fig. 7] stress

(2) stsrmt

NNSHS

5173165
3.6199e-5
2.4666-5 Min

—

50.00

[Fig. 8] total deformation

0.00 100,00 (rrer) LL» %

— |

[Fig. 9] strain
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0.00 100.00 fram) L—L— X
—

50.00

ININSHES

0.00 100.00 o)
£0.00

[Fig. 11] total deformation
NINISYS

o1
0.00014012
1.0841e7 Min

[Fig. 12] strain
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[Fig. 13] stress
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(4) 23

NNSHS

4.57050-6
3.32656-6
2.0824e-6
8.3838e-7 Min

100.00 i)
50.00

[Fig. 141] total deformation

NNSYS

1.208-9
1.4082e-12 Mi

[Fig. 15] strain

NNSYS

0.00048291
0.00024159
2.8164-7 Mi

[Fig. 16] stress
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ININSHES

0.0021811
0.0014541
0.00072703
0 Min

£0.00

[Fig. 17] total deformation

NINSHES

0.00015641
1945208 Mi

NINSHES

100.00 o)
£0.00

[Fig. 19] stress

(2) sHE

0.0015384
1 49R7
0.0014551
0.0014135 Min

S S~

100.00 (mm)
——
aU.00

[Fig. 20] total deformation
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21.018
N.N16762 Min

0.00 100.00 (rmm) LL-X
——

50.00

[Fig. 211 strain [Fig. 25] stress

(4) 22z

0.04033
n.anzn7ae mi
4.8802e-5
0 Min

0.00 100.00 (rmm) LL-X
——

50.00

[Fig. 22] stress e

[Fig. 26] total deformation
(3) 2= SX|

4.3984
4.344 Min

- [Fig. 27] strain

[Fig. 23] total deformation

0.00010509
8.1309e-8 Min

[Fig. 28] stress
[Fig. 24] strain
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[Table 3] Safety Check of Waiting Condition

Element Iggcjlst A]é(t)rvzshle Aﬂ(l;awan];l:(;t;ess Compare
(MPa) (MPa)

‘]iﬁ’f; 37535 450 375‘?;‘5;?301;00 T Safety

Iﬁ‘gg 0040445 | 450 004034;@;100 T Safety

S‘éftlg 252,04 450 252‘%@200 T | Safety

Bracket | 0021721 | 450 0'002};;21;3?3;00 T | Safety

[Table 4] Safety Check of Operating Condition

Element ;;ﬁsﬂt A]é(‘;rv:?e AHORVZS:QS (OSA?&S Compare
(MPa) (P

gﬁfg 28151 450 ?81.%22;00 Safety

LPf’IZteer 034637 450 0‘345?;)?6‘;“'738;100 Safety

SDST:;g 189.03 450 188’%@’;00 Safety

Bracket 1.7561 450 1'75:651(@200?100 Safety
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