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Abstract : The safety block which prevents drop of laborers at high altitude was analyzed by finite element
method. Elastic analysis was done by Ansys ver. 11.0. and tetrahedral meshing was used. As load applied
more vertically at the fixed face of saw tooth, the stress concentration became smaller and the load distributed
broader. When load worked at saw tooth and the shape was more straight to the direction of load, most
stresses except principal stress became smaller. When the area of the load increased, principal stress and
equivalent stress could be decreased simultaneously. A principal stress and other various stresses occurred in

3D shape, therefore revised model which has smaller equivalent stress than other models shows excellence on

the stability and the credibility.
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Fig. 1 Main parts of safety block

Table 1 Mechanical properties of safety block

Young's Teﬁge Compressive | Tensile
modulus sge ngth yield strength | strength
(MPa) (MPa) (MPa) (MPa)
210,000 1079 1079 1226
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Fig. 2 examples of elements of Interior components
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Table 2 Principal stress and Equivalent stress of

commercial safety block

. Principal stress| Equivalent stress
M (MPa) (MP2)
D Max. Min, Max
Frame | 1838 | -b1.3 1935
Saw
. tooth 6778 498 590.2
Saw
tooth | 1528 | -339 1463
wheel
© 6678 | -49.8 590.2
@ [Modified 1016 | -139 1852
—— Saw
_@_w tooth 912 | ~13b 1845
@ 80 | -142 1829
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Table 3 Principal stress and Equivalent stress on
modified safety block

Principal stress Equivalent
Main part (MPa) stress (MPa)
Max Min Max
Frame 480.7 -160.8 522.9
Saw tooth 474 ~57.6 523.9
Saw toth| 718 | -140 989
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Table 4 Comparison of contact area of between

frame and saw tooth

) . g Main part ‘ Types ! contact area (mrf)
g 8 IS | csBo | 6.38
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Fig. 4 Comparison of two types of saw tooth
— : Load direction. O : fixed face

Fig. 5 Element for revision of saw tooth on
modified safety block
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Fig. 6 Change of equivalent stress and principal
stress according to change of radius on saw tooth
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Fig. 7 Change of equivalent stress and principal
stress according to change of arc length on saw
tooth
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Fig. 8 Analysis result from initial arc length 8.87

mm and saw tooth radius 1.2 mm of MSB
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