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A Study on the Safety Improvement of Lifting Purpose Chain Sling

Jin Woo Lee' - Cheol Ho Han? - Song Woo Lee® - Young Hun Jeon® - Chang Hee Lee®

'Corresponding Author Abstract : Various lifting slings are used in domestic industrial sites depending on the
Chang Hee Lee purpose, form, and environment. Each sling has its characteristics, and safe lifting
Tel : +82-51-410-4642 work is possible when its performance meets the regulations. Therefore, this study
E-mail : chlee@kmou.ac.kr analyzed domestic and foreign regulations and guidelines related to chain slings. It

identified significant problems by analyzing the chain-sling-related disaster cases. The
Received : May 25, 2023 current status of chain slings used by various industries and the ways to improve chain
Revised : July 18, 2023 sling safety were studied. The major chain sling issues were: 1) employing improper
Accepted : July 31, 2023 components to chains, 2) having different safety coefficients between the regulation

and industrial standards, and 3) using chains unsuitable for lifting purposes. Based on
these issues, the following measures were proposed to improve chain sling work
safety: 1) revise the safety coefficient requirements under the Regulations on
Occupational Safety and Health Standards, 2) disseminate specialized sling courses,
and 3) strengthen on-site chain slings-related training. In the future, this study is
expected to minimize chain use mistakes by unifying the safety coefficient related to
chain slings and recognizing the importance of correctly selecting components

employed in the chain.
Copyright@2023 by The Korean Society
of Safety All right reserved. Key Words : chain sling, safety coefficient, rated load, pitch

LME el Ajgho R thie hE BASL, 7IES 5%

TEES T FRolA e Az olgAlzle 2t ool wet IfiollA AREE e AR AR
A& A7) lsire 2 Bt ofye FEE RE 9y|Pe Az A HLE ARIEZET AREglo]
I JY S Qs eeloRE ST, ANET, A SURHllA o sk 1S FE3toiok it
&9, &, A 5 22 2V EEelE) B3 Z ZAo|ZA e AFAEl7E AL o s sk Q)
83t AR 7] 2ol At FFA(el3] R L o3t Zgloa?, SbAAILE A7ely] 93t hek
T2 A8 TEE FEAdl WE AME A 3t APATEe] o]RojH k. Yeom 5o AAEH
staah Abdel feflE el gofste] 2l A Z7012] SHAAIE A7Es Helo g E7o] 7}

£ st 1 Ao wet 2¢E 4Ystes st A7t AR I AAA L] =L AHeF L, Lee
Ack ZAAEA = T FE, AU, Az, 58 S E2dolgdgol tidt weIy A
D71 58, AebdAE, &Y AYE Fo| 2% Aokttt Han?L ¢ito| A Zdo)zke] Algx)s) Q]
Hop) He w3 320 S A AAsHE 9T FQ Yelog FZolgFo] Te|H AT Bobdst &
9] SHAIG(E 7Y sk gk 971l del= AU AAFFIL olof| tist 32 Hrolto g Z7o]

BHBS Y b4
(F)EtE371A o

H Y72 gH W4 (Ocean Technology Training Team, Korea Institute of Maritime and Fisheries Technology)
42 (Korea Heavy Machinery)
5

.
iy
‘St EM7 |2 7

SIAMSHO|El 1S5k WAL (Geumsan Hitech Highschool)
H HAAHAILY (Korea Marine Equipment Research Institute)
ShASHUYTHEr L FagetekE W4 (Division of Navigation Convergence, Korea Maritime and Ocean University)



Ag ol iﬂﬂol
o AR Aol
o A2l %‘—W% Aol wet 2Yalz §
A, ool WM, S, T, V &, 2% 9 o ot
2t 1, 2, 3, 4% WE7]|2 ol Xt
Fig. 1= 24 2& wigd7]| AQl £99 dojet 7
2 a%o]o] WS el Aok,
£ A7l sy Ban FuHe) 34 9 A3
H| I - B4l Hol&sEol Asjatg U therst
F0] 7IdollA AjlEde AREshe A8 ofofs

~

h

f

lQlsw AMo] e BAGS 7144, FHA B
o NS EESGT olF Fo AALAL

olg
FYE AU A P PAS Atstol

r’&nﬁ_&mamlo
_)‘4_5

g3t
A AR EH W NS Yrsked ast
NEARE AT Gk

R<ld, d A 111847\ 4 11189X°ﬂ A -F'rxﬂ s
T ARt 71A Sl @A etk
oo theFet D79 Alx, AR, Al W HHol o
3t $lAFd # 5 (Korean Industrial Standards, KS)o| &
AstAEE,  UEF-A -2 (Japanese Industrial Standards,
JIS), u]=+7]A4|&}&](The American Society of Mechanical

BHROIBHE|R|, H|38H H|45, 2023

Engineers, ASME) 53} 22 t}eFsh 7|50l oJa) A=
27 B3 =] A @Al A }‘Q‘Eh— ek wh
2hA] o] Fode AP dHE Sl 8 %

AL HaL - A
2.1 Fh o A
(7h AtejorHE 2w
Ao a AN el AT PARAzAe] et
AR ARk QAR A FAsf glek. ok
HATFE AISEE FF7NEA, 054 Feel, ¢
=2}, 547Dl gL @17 kA
2 st Qlek Weel Y 2r17e] A
off W QPAARIE) 71EE ofelet ek
® 22A7} Goohe NS MRSk 22|
o2 El wy|AIIe] A9 10 o)y
@ sh2o] sk A7 AAoH D]etololm &
L oa]AI91e) 49 5 ol
© % 4% T 29 Wol 3 oy

I E

]

@ 1 "he] A

o] @, @elA] “‘éﬂiﬂ‘d’ﬂ% AL el Wy &
ojo]t}.

(Lh Bt2ARIES

KS B 6243(F0] A58 Q1&3)20 Fel& o] Abe-

sk B2 ARNls) Ae] ERHE AAE U SHow

TETT, Fig 2= AQl B20] ANEE el Ao=,
oWﬂ d= 48, p= 7, a = qul u], b= olul
ul2 Urehich, Fig 32 Qlopg A9l 1 9] $xe)

d
a
Welded| ?
part
p

b f
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Fig. 3. Different chains,
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Table 1, Examples of mechanical requirement of chain (kN)
Properties WLL Proof load Breaking load Elongation (%)
Diameter T \% M T \% M T \% M T \%
(mm)
5 4 or less 8 or less 10 or less 8 16 20 16 or more 31.5 or more 40 or more
5.6 Sorless 10 or less 12.5 or less 10 20 25 20 or more 40 or more 50 or more 17 15 13
6.3 6.3 or less 12.5 or less 16 or less 125 25 315 25 or more 50 or more 63 or more OF MO Or mMOre Or more
7.1 8 or less 16 or less 20 or less 16 31.5 40 31.5 or more 63 or more 80 or more
ARLE el slole) I Ba0m Folom Sol £ A 5TE 2] FA S8E B A 20)

goke A9 WAL AA29 oF 3ufolch
Agle] T2 X4 gt ol whek M(400 MPa),
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Elongation (%) = AL, / L, x 100 ()
L, . Total pitch length for the number of links

L, = nP,, P, = 3d,

n : The number of links

d, : Rated pitch

AL =L - Lo

L; : Test specimen final length at fracture

Ly : Test specimen original gage length
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Table 2. Mechanical requirement of chain by safety coefficient
Safety .
cocfficient Performance requirement
1) in the case of pulling it with the force of the half of its
breaking load, the elongation is 0.5 % or less
2) the value of the tensile strength is 400 N/mn?* or more
and its elongation is equal to or more than the value
listed in the right column of the following table
corresponding to the value of tensile strength listed in
4 left column of the same table
Tensile strength (N/mm’) Elongation (%)
400 or more and less than 630 20
630 or more and less than 1000 17
More than 1000 15
5 a chain not falling under the preceding item: 5
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Table 4. Comparison of chain sling criteria by guidelines

Table 3. Examples of alloy chain mechanical requirement

Minimum

Size WLL max  Proof test . Elongation
O m) e ominy R min (%)
55 970 19.0 38.0
80 7 1570 30.8 61.6 20
8 2000 40.3 80.6
55 1220 23.8 47.6
100 7 1950 385 77 20
8 2600 51 102
Table 32 ASTM A391/A391IM 7]&9x} ASTM
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AL : Test specimen final length at fracture — test
specimen original gage length (L{0})

L{0} : Original gage length
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WLL Proof load Breaking Load M . Safety coefficient Remark

Regulations 5
South Korea KS 2 x WLL 4 x WLL 17 15 13 4
KOSHA Guide 2 x WLL 4 x WLL 17 15 13 4

Safety Ordinance 405 Specific requirements shpuld be

Japan for Cranes met for safety coefficient 4

JIS 2 x WLL 4 x WLL 20 17 20 4
USA ASME - 2 x WLL 4 x WLL 20 20 4
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Fig. 4. Chain sling with different rated loads of components,
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Table 5. Characteristics of each chain

Types of chains Diameter (mm)  Pitch (mm) WLL (t)
Lifting chain (G80) 6 18 112

Steel link chain 6 24 0.27
Stainless steel chain 6 47 0.6
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Table 6. Proposed amendment of rules on Occupational
Safety and Health standards

Current

Atticle 163 @

2. Wire rope slings or chain
slings that directly support the
load : 5 or more

Proposed

Article 163

<add after the current provision>

A chain sling manufactured and tested
in accordance with KS B 6243: 4
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