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Design of One-touch Descending Life Line with Reduced Usage Time

Seul-Gi Yun', Jung-Woo Park”, Geun-Hak Jung’, Min-Hee Jung and Sang-Hyun Kim"'

* Mechanical Systems Engineering, Hansung University

Key Words: Mechanical Design(7] 7l 2 7)), Kinematical Design(7]- 7 2 7), FEM(+-3F 24 %), All-In-One(¥
A &), Descending Life Line($+771), One-Touch(1 ¥ *]), Fire Escape Apparatus(3}#] 3] 7]
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Abstract: The problem with 'Descending life line' is that it is difficult to use it properly even if it is
educated, and it is difficult to escape quickly in the event. Thus, it simplifies usage procedures and proposes
a new 'Descending life line' that can be used regardless of whether users are educated or not.
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Fig. 2 One-touch type descending life line frame for installation®
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Table 1 Comparison with other products

One-touch? One body? Intuitive?
Box type descending life line(Fig. 1) X O X
Existing
Product One-touch type descending life line o y o
frame for installation(Fig. 2)
New
One-touch descending life line O O O
Product
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a. [Button] b. [Pedal] c. [Safety Pin]

[+

d. [Slider] . [Cover] f. [Lever]

Fig. 3 Various driving methods
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Fig. 6 Cases that changed the length and deflection angle of the links
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Fig. 8 Link motion driven by a handle
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Table 4 SS275 Strength (Uint : MPa)

steel Yield strength by plate thickness(t, Unit:mm) Ultimate
Standard
number t<16 16<t<40 | 40<t<75 | 75<t<100 100<t strength
SS275 275 265 245 245 235 410
Rolled
KS D SS315 315 305 295 295 275 490
structural
3503 SS410 410 400 - - - 540
steel
SS450 450 440 - - - 590
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Fig. 9 Various cross-sectional shapes
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Fig. 10 Stress change with Moment of Inertia of Area
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Fixed Plane
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Fixed Plane
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Fig. 11 Boundary conditions of static analysis
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S, Mises
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Fig. 13 Stress distribution of one-touch descending life line in static analysis

333 3

Zb A Aol W ZRIER AZEo] FEAES stnr ~EFYE BEEE AL Oﬂﬁ'SHOlt Fig= e
Efy BEE SCM435(2H QY2 BE)E Algslo] wrEolx] <147 %=7} 1000N/mm?o] 3L F o] 17%6]%
TR HAsE SHRT FovR fARE Faste] AAGE® @ AEL lemmE BT T
detm AAdsts FHl wet AMEE A9 ol vy Zrh ¥4 3E A4S U2 0] 150mm,
SYHAE d43ste A2 =o] 70mm, 2 FAE ddst= A2 4ol 65mmE AHE S}

H W ARAE A
AA A 71T AA e elA AFeA BRE ARA §37] REAAE G 2ol
= ARgE] Aol stelozi gAYE AL WA Abe s

of W WA Aol F el FelBoluh Avhrk Algel QA Hsok dt.
2] ] 9§ AARE WA D& DAN Yohm NS ol A
Zotel A% %a-z— MAUES BAeH Lol Fele2 Pk A AXFo| SfolojnrE

& ANE 79sn 2 AW 98k ol Avls FA00 olsiA Hel A= ﬁ% %Xlé‘}

it i%ol 9,14. 2 A]



14 &7) S - e g0 - g

Fig. 14 Conceptional image of part with a fixed reel
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Fig. 19 Final product
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Fig. 20 Motion of final product

AN A 71E 447 AAY AL guk #4 aGol 4ET Ao oFuEy 4%, Fx
o WEol WATEE AL A FA HES 2 5 Atk #4471 AWS TekE Aol
ue AAH SURE 75S 08 FAste] AAsclol Bk webA o= AE AA g FHE
FEAAUE /1Ee BARE AAsHE Aol Saolh wAol, AEA $P/E P4 F7e] 180°
AAAE Fxol7] We] FEH £ Welu A7} ettt A% 947 AX e FATEE
MAFA FEIA FHQ o= A beHnE AR JATES uokde PHon F3 92
g 5 Qe BAlt AHA 9471t AF BARES BF s)dshs wgew A8 Ag it
Fersha, Aakaelu], AHgAFS HY1H 0w 29 o] b 2 gl AHA WP AE 4%
N7 A BEARE BE A Wolmz 4§37t WA otk $3717b 485 o] bilutin



KSME Template 17

4. 2 &

al
of Aso] QAR HAR AEHE A7t Ak E ¢
o wEE Fx7 A4S A F7h ANE aTetn o] BAge] Bitele] AwWA mi
g 5

o i L
;

oft Mo i
1o oy
N
N
o
rlu

T
>,
©
k)
e
ol
N,

Ly

AA = AR Al BEre R BA Ao st AXte ¥
TEE 99t 48 HA Az e A Holdle
A7 feiM 7l AA 3EA dAE wsknh AUA FE g
LA A ANl FxutEs REAs Fi Ze
(FE ANz 77]7F FWer AR oF a17] vl &
gt FYeed AATES A & e el 190
= Ne Fel AR 4 B FAH] AeE 246t

qe) 7elg 7AEE WakA7Y A

2
oo
N
ey
4
L o
N
N
ofy 1
ot g
&J ot
= -
l - =
Ll o
24 )
)
0 3o
R

it
i)
o
- rgl[l
o
(o}
)
-
Io
i

Aol 191 7l F+E A

-
m
-

o i

s 240, 79 AA
5000N9] slFS AY A AAE APt AA #H
o AMEE SA7Ie sto] Ak 28 4A AAE AL of
LT AFAA FE dEA e R AREE = AEQl SS2755 AMEShE

=

-
> %0
°
2o
o
v
rir
P
o
rE
o
FN
-y
ol

lo,
ot
1>
of
ro
SE
2
e
juh)
S
>
lo
N
i
N
AN
K-
ol
fo N

t} Aow ARt $S2759]
EEE 275MPa ©]| 22 5000N©] 7R A = XX )7} vb= &2 o] 275MPas WA EEE Yo o
PEs AR 71A AAE e 22" &8 4> NX 11.0, ABAQUS 6.14 22135 F 3
gt S8 XS Edto] Ko oA 23 RHE S 2w, T Z4E Ho| 2o 23 2l
e Agste AAg § dAS T S s o AT 9HA S Ad9d EAF
R s 4t e AA Hl7] wiitol AR At tbdelar, FdA o, A AIZE EgE 74
2 =2 Hol 7Hg 2 AAolth olelg o= AT Al g/ AEES Fol7] fsiA dHA &
719l 837t Aot 9HA V= AA AFEES 9T Fa AAE] JAEBEE o] &3
71 Wl FARehH viE AR 4 itk Eek ARE W o] wig- deEstEE sz 2
of 7]ERG QoA gE Fo] AEES 59 7 IdS Fo=E ddErh 13 7k ARE Y
2 Q3 g o] Abd wSo] g glojRin. B AE A &A7|7F AA Al 8o A

o A%F o] Ege] ¥4 Y@

(1) J. W. Sin, H. R. Kim, Y. J. Park, H. P. Lee and K. A. Moon, 2010, “A Study on the Statistical
Analysis of Fire Patterns in Seoul Metropolitan Region”, Proceedings of 2010 Spring Annual Conference,
Korean Institute of Fire Science & Engineering, pp. 424-428.

(2) L. S. Bae, 2016, “Efficiency Evaluation of Evacuation Equipments in the Neighborhood Facilities-focused
on Descending Lifeline and Elevating Equipment for Evacuation”, Master’s Thesis, Pukyoung National
University, pp. 1,9.

(3) Enforcement Decree of the Act on the Establishment, Maintenance, and Safety Management of Fire
Prevention Facilities

(4) Wonjoo Lee and Chang-Seop Lee, 2018, "A Survey Study on the Learner’s Recognition about the
Descending Life Lines for the Fire Emergency Escaping Purpose", Vol. 32, No. 2, pp. 80

(5) B2, 2003, 53 &< #120-0327556, the Korean Intellectual Property Office

(6) 1%, 2003, 53]& #110-0434919, the Korean Intellectual Property Office

(7) John J. Uicker, 2010, “THEORY OF MACHINES AND MECHANISMS”, ITC, pp.12, 63, 406



18 827 - urg o . Hast . guls .- Ak

(8) 2AA AAFA B ek
AYe) T2)

(9) JOHN 1J. UICKER, 2012, "Theory of Machines and Mechanisms 4/e", Vol.4 ,ITC, pp.94

(10) A AA-fA] 8L by dl #d HEERHAA LAl A2015-13), A36A53, A 18%(H
=)

(11) KS D 3503, "Rolled steels for genearal structure”

(12) MISUMI, "~E &3 EE 24" https://kr.misumi-ec.com, 2019.09.19

)
3

of Tt HE(FHWAIHAA LA A2015-1%), A36Z=A58, | 163=(A




	대학부-03_원터치 완강기
	책갈피
	_Toc12025499
	_Toc12025500



