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Work Limit Load Efficiency According to Splicing Method for Hand
Spliced Wirerope Sling

Jae-Suk Park’ - Kyoung-Hun Han
Occupational Safety and Health Research Institute, KOSHA
(Received April 28, 2010 / Accepted May 6, 2010)

Abstiact : For each strand of wirerope sling, the international standards, ISO-8794, EN-13414 specify that the splice
shall have five series of load carrying tucks. At least three of the load carrying tucks shall be made with the whole
strand. And, the breaking force of the splice shall not be less than 70% or 80% of that of rope. But, There are no
prescriptions for splicing types against different efficiency of each splicing type being used many workplace. In this
study, analysis the work limit load efficiency according to variation of number of tucks and splicing types by
experimental method. As a result, the number of tucks 3+2 had the highest breaking efficiency.

Key Wonrds : wire rope, sling, hand splice, work load limit, termination, breaking load efficiency
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Table 1. Splice methods of wirerope sling

. Turn back eye
Eye forming methods
Flemish eye
. 18O 8794
Splice methods

domestic method

() ISO 8794

(b) domestic method
Fig. 1. Splice methods of wirerope sling termination,
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{a) Turn back eye

(b) Flemish eye
Fig. 2. Forming methods of wirerope sling eve,
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Fig. 3. Specimen for tensile test,

Tucks 30 times. of nominal diameter
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Table 2, Specimen types

lice Tb-C Tb-K FIK

uck 3| 4 3] 4
g(ig;nme)trz345;762345;wlt63+2
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N 0000000000 00Ne0e

30 o

40 O

@ : ~Eeo| 2] £ (Hand splice sling)
- O : =g £ (Endless sling)
- Tb : ZFW(Turn back eye)

F : /=% (Flemish eye)
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Table 3. Camical component and mechanical properties
C Si Mn P S
0.63 | 0.23 0.5 0.01 | 0.006

Chemical component

Specified breaking load(KS) 183.00kN
Sample actual breaking load 185.26kN(KS D3514)
lay length 123.17mm

Fig. 4. Tensile tester(3,000kN),
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Fig. 5. Efficiency for actual breaking load and specified brea—
king load.

Table 4, Breaking load for domestic splicing methods

No. of Breaking load[kN]

tucks | gest #1 | test #2 | test #3 | Mean | SD.
TBK2 180.3 176.4 191.1 182.6 7.6
TBK3 1813 191.1 192.1 188.2 6.0
TBK4 190.1 1813 190.1 1872 5.1
TBKS 1872 194.0 189.1 190.1 35
TBK3+2 198.0 198.9 192.1 196.3 37
TBK4+1 198.0 189.1 193.1 193.4 44
TBK6 171.5 1784 180.3 176.7 4.6
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Fig. 7. Breaking efficiency for splice methods,

Table 5, Breaking load for 18O 8794 splicing methods

No. of Breaking load [kN]

tucks test #1 | test #2 | test #3 | Mean S.D.
TBC2 1774 | 1774 | 1842 | 1797 4.0
TBC3 191.1 1901 | 193.1 1914 1.5
TBC4 1823 | 1715 | 1725 | 1754 6.0
TBCS 1735 | 1764 | 1813 | 1771 40
TBC3+2 | 1735 | 1735 | 1813 | 1761 45
TBC4+l | 1725 | 1803 | 1705 | 1744 52
TBC6 1852 | 1862 | 187.2 | 1862 1.0
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Table 6. Breaking load and efficiency for turn back eye and
flemish eye

Breaking load[kN] Efficiency[%)]
Eye type for actual |for specified
test#1 | test#2 | test#3 | mean | breakin load preaking load
[205.8kN] | [183kN]
furn back
(TBK3+2) 198.0| 198.9 | 192.1 |196.3 95.4 107.3
flemish
(FLK3+2) 195.0| 193.1 | 197.0 |195.0 94.8 106.6
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Fig. 8. Breaking efficiency for nominal diameter of wire rope,

Table 7. Breaking load for nominal diameter

nominal diameter Breaking load [KN]
test #1 | test #2 | test #3 | Mean | S.D.
TBK3-10mm 45.1 44.1 46.1 45.1 1.0
TBK3+2-20mm | 198.0 198.9 192.1 196.3 37
TBK3-20mm 181.3 191.1 192.1 1882 6.0
TBK3+2-30mm | 398.9 399.8 401.8 400.2 1.5
TBK3-30mm 390.0 389.1 383.2 387.4 3.7
TBK3+2-40mm | 648.8 640.9 647.8 645.8 43
TBK3-40mm 647.8 651.7 651.7 6504 23
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