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Safety helmets absorb some of the impact of caused by heavy falling objects to
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Accepted 16 March 2021 average fall speed and impact load reduction of the falling rail when the angle is
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Tmpact load reduction rate particular, when the falling angle deviates more than 3° from 90°, the fall speed
Re.fefence angle and impact load significantly decrease. As this deviation increases, the fall speed
Friction and impact load decrease further due to friction on the rail.
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Fig. 2 Hard hat impact test device (hardware)
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Table 1 Hard hat impact test device impact characteristics test

Table 2 Rail angle 90.0° experiment results

conditions Test NO Velocity | Standard | Impact force | Standard

Parameter Conditions ’ (mV/s) deviation ™) deviation
Rail angle 90.0° (Reference), 89.5°, 89.0°, 88.0°, 87.0° 1 4.510 4,486
Test number 5 for each rail angle 2 4.500 4,483

Height I m 3 4.110 2573 4,486 0,062

Impacter weight 3.6 kg 4 4.530 4,491
Elastomer HS A 50~60 5 4510 4,494
Average 4432 4,488
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Table 3 Rail angle 89.5° experiment results

Velocity Standard | Impact force | Standard

Test NO. (m/s) deviation N) deviation
1 4.450 4,485
2 4.415 4,480
3 4.460 4,430

0.344 0.110

4 4.410 4,482
5 4.410 4,465
Average 4.429 4,478

Table 4 Rail angle 89.0° experiment results

Velocity Standard | Impact force | Standard

Test NO-| /6" | deviation N) deviation
1 4.390 4,455
2 4.401 4,462
3 4.398 4,460

0.136 0.212

4 4.386 4,425
5 4.410 4,450
Average 4.397 4,450
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Table 5 Rail angle 88.0° experiment results

Velocity Standard | Impact force | Standard
T . . L
est NO (m/s) deviation N) deviation
1 4.368 4,395
2 4.388 4,435
3 4.390 4,455
0.167 0.450
4 4.398 4,475
5 4394 4,465
Average 4.388 4,445

Table 6 Rail angle 87.0° experiment results

Table 7 Average fall speed and reduction rates according to rail
angle change

Rail angle (°) Fall speed (m/s) | Reduction rate (%)
90.0 4.432 -
89.5 4.429 0.07
89.0 4.397 0.79
88.0 4.388 0.99
87.0 4.295 3.09

Table 8 Average drop impact loads and reduction rate according
to rail angle change

Test NO. Velocity Standard |Impact force| Standard Rail angle (%) Impact load (N) | Reduction rate (%)
(m/s) deviation N) deviation 90.0 4,488 -
1 4228 4,386 89.5 4478 0.22
2 4.286 4,346 89.0 4,450 0.85
3 4368 4335 88.0 4,445 0.96
4 4356 0966 4,348 0330 87.0 4,348 3.12
5 4235 4,327
Average | 4.295 4,348 HAE&S Bk Yol #ldo] 71& Z%=(90.0°)0lA] oF 3° o]
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Fig. 6 Relationships between drop speed and impact load
according to rail angle change
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