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A Study on the Hydraulic Fall Prevention Device
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Since a tower crane is too high for a worker to ascend and by the wind in the high altitude, the
possibility of a safety accident is very high, a lift assist is used. In this study, the hydraulic fall
prevention device using the pressure generation device by Seok, et al.® was developed. For this,
the effects on the fall prevention performances of factors such as gear clearance, oif viscostty,
rotative velocity and so on were evaluated by the analysis of fluid flow using FEM and the
prototype was producted and a function test was performed.
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Fig. 1 Schematic diagram of hydraulic anti-drop device
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Fig. 2 Schematic diagram of hydraulic anti-drop device
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Table 1 Conditions of flow analysis according to viscosity

Viscosi Return hole Amount of
(cSt) R4 size RPM discharge
- (mm) (cc/rev)

46

100

200 0.4 100 1.5

300

400

500

Table 2 Conditions of flow analysis according to outlet
diameter
Return hole
size RPM
(mm)
0.2
0.3
0.4
46 100 1.5
0.5
0.8
1

Amount of
discharge
{ce/tev)

Viscosity
(cSt)

Table 3 Conditions of flow analysis according to RPM of
trochoid gear

Viscosi Return hole Amount of
1sc§t31ty size RPM discharge
(cS1) (mm) {cc/rev)
50
46 0.4 100 1.5
’ 150 ’
200
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MPa 2 #Aste Z ol YElkth HE 100 ¢St <l
Ao 534 oA 0.162 MPa & A= Z gko]
Velttl Fig. 6 & EZFOE o] EEFH 15
celrev, £.99 AX 46 cSt, return hole 2 A 2] =17
7F 04 mm Y o, BE 46, 100 cSt A ERZFO|=
71018] HHS5E 50 oA 200 RPM 2.2 W e o
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Fig, 3 3D model for fluid analysis®
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Fig. 4 Relationship between pressure and viscosity
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Fig. 5 Relationship between pressure and retumn hole size
for 46 and 100 ¢St
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Fig. 6 Relationship between pressure and RPM of
trochoid gear for 46 and 100 ¢St
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Fig. 8 The experimental setup for pressure

20

o Analysis Results
.o TestResults

15 | o
T
I O
=

510 F

E o
0
¢
a O

Sr [w]

[o
8]
0 L . ! . L
[ 100 200 300 400 500 800
Viscosity, ¢St

Fig. 9 The comparison between results of analysis and
viscosity test
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Fig. 10 The comparison between results of analysis and
RPM test

4 ASLMTRE O|BEH
o Mz U H5H7}

FRIAEA Pulley

H

T

AqolA MdAE Fex dAAUEE £F
Ste FAuAEA Pulley o ASAES AF Fig
11 3 2& BES5S Pulley case o] X Z'F(Flg 12)3}
q JeANdes £ 9Jr°]°15 T Pulley
Case 8} viehol] &d 2 7] -5 ’11”‘** &
3 AA EEF Xﬂz—h}"ﬂi‘ﬂ, B Pulley 9

y

HjEojzl Zo] 48 3HE =S Fig 129 U
A wlei” g

B wheh ol ApF ALg3He] FH&

Fig.11 Component of manufactured Pulley

Fig. 12 Built-up type of Pulley case



o

SEUSSHA A 27 H 112 pp. 78-83

November 2010 / 83

Fotgoga Zo HlEH o al
< AANGH. g dEe AR 4T A
FY57] 8 A5 LLdE& M A

L3519tk 29E Pulley Case =

2Eo| Zasl7] g8 EEE Pulley Case 4%
Gl RA3 FFol wgunh g 4%e ©
Abatz] s duiqle] FFAFQ T0kef  HAF
A 22 100kgf o FAFE FHsta 44 ¥
A FAFE GEAAT FEN2EA Pulley 9
Avkar W e sl Al bEdA fE9 A
£xo wWE Awge B4 FFE Frledoh
Aukd el FHAE Tokgf o FEAY A A
£@m/min) 3l E AL, W 2T A%
glo] f1g3] Attt F4(5m/min)HEhol A
AFHol LA A wkoy ApTE U
Adde] dhage] wet i RoYPA o
A 2&(10m/min)stete] A$-, 9akE oF 0.5m
st 5/ FA4E AEdol dgHe S
WA s g BAFQA 100kgt o FHAPNAE
A& FEHAA BAAFY T0kef o FFHAG Y
LT AFeaAE TAANAGY. o ngdsle
M 93 oF 03m AHeEtd 5 AlEHe) @
AE ol s WA e 222 YERT Table 4
o AAAAE sl el

=

5

i

o,

_394()1

o W e e
0 ooy & o 2

O A o )

Table 4 Test results of a hydraulic anti-drop device

. Direction of 10 5 3
Weight . . .
rotation m/min | m/min | m/min
CW Break Stip
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& ccw Force | & BNOk
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