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A Study on the Safety Improvement of Polyester Round-Sling Work
- Criteria Establishment for Edge Radii and Effective Contact Width

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

'Corresponding Author Abstract - Polyester round slings are widely utilized in various work environments due to
Chang Hee Lee their lightweight, flexible nature and smooth surface that minimizes the risk of cargo
Tel @ +82-51-410-4642 abrasion or damage. However, specific guidelines intended to protect round slings from the
E-mail - chlee@kmou.ac.kr damage caused by the sharp edges of cargo, thus preventing accidents in case the cargo

falls, are lacking in South Korea. In this study, a comparative analysis was conducted on the
regulations and guidelines related to round slings in South Korea and the United States.
Further, experiments were carried out to determine the relationship between round slings
and lifting accessories. The research identified specific shortcomings in the user manuals
provided by round-sling manufacturers. Accordingly, certain measures were proposed for
enhancing the operational safety of round slings: 1) establish criteria for edge protection of
polyester round slings and 2) recommend standardization of the information provided by
manufacturers. As developing new standards is a time-consuming task, this study proposes a
method for enhancing the operational safety of round slings in the short term by introducing
established safety standards from the United States—where safety has been proven over a
considerable period of time—into the domestic context. In addition, it is recommended that
edge criteria be permanently printed on the labels of round slings.

Received : February 14, 2024
Revised : April 2, 2024
Accepted : June 12, 2024

Copyright@2024 by The Korean Society Key Words : round sling, minimum edge radii, bearing stress, minimum effective
of Safety All right reserved. contact width

LAHAE npol, Eejo|AH, Fejxael %94 A= A A

"5 o]&3} Xiho}ﬂ el A A=me 54

e &9 sk fAIE g ZoE A& A L HElo] AREShojok B, A, UP‘Eh—} upi 2 HE
7h ebds] AL Qe It A5 F(endless) £ K3 ook sirh

g, 54 £FAHA &9, ol &1 ) Zﬁomo& Q1L 0] 83t SE oF A] HHAY

Hlwste] FAZE ZpHe] Felzt HHska, sk FoiAsiel Yolof we BB Ax|ska Qlar”,

thorst 2He] BlAof| 2838 2= glon], el Ty o]ﬂo4 PAAbIL ] AT BES HGA & (HH

O2 o) BB FHoIt E4E ML 2 510 A e, e s s EL 2% A1

T2 dgollA ARgata Qlok geE &L Eeot ol ofa) whgska Qo). e Agdprse &

ISHR QU AAIA L BT |§I.L%EE,J W4 (Ocean Technology Training Team, Korea Institute of Maritime and Fisheries Technology)
ARBEE7|A AT Hankook Heavy Machinery)

E—_.Lﬁ (Korea Marine Equipment Research Institute)

=]

L=

=
SRR A A 1
ASHRSHYTHE L FHEH8 4 (Division of Navigation Convergence, Korea Maritime and Ocean University)

b
oN

oo g2
4o go



0| - 5125 -

Aol4AS ogt HERLS W AAARY] U,
Arloll Bobel gAY AL St o] H ot
A Seo) Aol AL wER S, 1=
of qh7lE AR, A&l hrlE AR St
2ol B4 &3 AYWANE ¥
< T3 ok E=3h S=rAR] S (Korean  Industrial
Standards, KS) KS K 0930:2021 EX sHArelobam
715 H(Korea Occupational Safety and Health Agency,
KOSHA) 7]&4] % M-9420112 2he= &8o] obA
ST, A Al FOl, Akt 2o B 5
TSI glont, shes &9 Ak A mA Az,

0= G 43 5ol ikl st g
2R Fol AR E

XE

o] Aol A a}%c R S E

E
i |

A 9 KL w A5, e eSEal oloFe-
Tete] PAE AYS Tl ASEAstY, A A=z
AL AESL Qe AR HRele] BAIE S stetst

z BFAIA] 7| 7] Y3t HFotr

o] A= EfjolaE Rl &9 s, &
= v=50] o+ 5 ARE vaste] 2459 dhes
&9 A2AZE AREARNAl AlSshs FEE AolE
Adstal, Z A3e AGARel A-8sto] A 2t
%ﬂ%ﬂﬂ" liﬂ —Er Skt ES EMC s9ol o
o dEENE o wdsEe
oS uetst] Hf& A& oﬂo}OﬂE} o] AJFL
200 A 7I(ED RS WLS25T, A7 29785)
S Z83to] AFAIE7]Ol Tkt Av]e] AR &
At ARg-sHEol 3ES %‘—EM]AE{ gre 89 of
o Fig. 13} 7%0] ﬂéO]-J_ o 2go] uohy
i 7bA] QIske], A7 S] mEAS Fef Akl
= Itk

Fig. 1. Connection method of shackle and round—sling for
breaking strength test.
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Table 1. Examples of minimum edge radii suitable for contact
with unprotected polyester roundslings

Vertical rated Minimum  Sling width
capacity Edge radii at load

(Lbs.) (Inches) (Inches)
2,600 0.14 0.97
Load 5,300 021 1.29
Edge radius 8,400 0.26 1.66
10,600 0.30 1.78
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Table 2, Examples of suitable connection hardware sizes for
polyester roundslings, when used in a vertical or choker hitch

Round sling Hardware size
WSTDA Rateq cape'wity M]mmum stock Mrﬁmum
roundsling size vertical hitch ‘dlameter or effgctlve contact
(Lbs.) thickness (Inces) width (Inches)
1 2,600 0.39 0.97
2 5,300 0.59 1.29
3 8,400 0.72 1.66
4 10,600 0.85 1.78
——
Effective Effective
inside width inside width
Actual inside Actual inside
width width
Effective bearing area Effective bearing area
_ b

Stock diameter

Effective inside width Effective inside width

(A) Straight bearing surface (B) Curved bearing surface

Fig. 3. Effective inside width for a flat & curved surface,
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Table 3. Comparison of work safety according to guidelines
Shackle (Crosby G-2140)

. Load , Whether
Guideline (ton) WLL  Diameter ixnnscllf}? B.S. the criteria
(ton) (mm) () are met
KOSHA 10 125 - - - @)
12.5 254 68.3 7.69 x
WSTDA 10 15 28.7 739 6.29 x

18 328 82.6 4.92 O
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Table 4. Changes in breaking strength of round slings with
shackle size

Shackle Round sling (SF: 6)
. Effective . s
WLL Diameter Inglde contact | WL Breaking Yan.l s
width strength  B.S. melting
(ton)  (mm) area (ton)
(mm) (mm?) (ton) occurs
325 16 429 514.8 3 13.07 254 O
4.75 19.1 51 730.6 3 1289 176 O
6.5 24 58 974.4 3 1419 146 O
8.5 254 68.5 1304.9 3 1482 114 O
12 31.5 82.5 1949.1 3 16.47 85 O
17 38.1 98.5 2814.6 3 18.67 6.6 O
25 4.5 127 4238.6 3 18.30 43 x

(a) Contact point between
shackle & round sling

(b) Broken yamn (melted)

Fig. 5. Round sling where melting occurred,
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