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Influence of bending diameters on the breaking

strength of HMPE fiber rope slings

Hou Bingbing, Li Hangyu, Li Yanxt
Zhejiang Four Brothers Rope Co., Ltd., Taizhou 317016, Zhejiang, China

Abstract: In view of the problem of strength loss of high modulus polyethylene (HMPE) fiber rope
slings under different bend ratio (D/d) , taking the HMPE fiber rope slings with a nominal diameter
of 24 mm and a 12-strand structure as the object, prepared single-leg and grommet slings, and
conducted vertical hitch and basket hitch tests. The influence of different bend ratios on the breaking
strength of slings were systematically analyzed. The results showed that when single-leg sling basket
hitch, the strength retention rate increased in a power-function with the increase of lifting point bend
ratio (D, ,/d) , and its bending resistance was significantly better than that of steel wire ropes.

When the grommet sling vertical hitch, the strength retention rate increased and tended to be stable

with the increase of end bend ratio (D, ,/d). When the grommet sling basket hitch, its bending

end

strength was jointly determined by the vertical pulling breaking strength and the strength retention
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rate at the bending position. The difference in the strength retention rate between the single-leg and

grommet slings during basket-hitch lifting could reach more than 10% with the increase of D, ,/d

ratio, and the correlation coefficients of power-function fitting between their strength retention rates

and D, ,/d ratio were all above 0. 900. This study revealed the influence mechanism of the structure

type of HMPE fiber slings on the breaking strength. The results can provide a quantitative basis for

sling selection, and bending strength calculation in engineering design, and corrected the limitation

of unified reduction calculation in the ISO standard.

Keywords: HMPE fiber rope sling; D/d ratio; bending strength; grommet sling; single-leg sling;

basket hitch; vertical hitch; strength retention rate
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Fig. 1 Photos of the HMPE sling samples
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Fig. 2 Samples test schematic
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Tab.1 Test parameter for single-leg sling vertical hitch
and basket hitch
S R

5&= st d/mm Dy/mm  Dy/d  Dy/mm BB R
SO0 EAJE 24 — — 150 2
S01 A% 24 32 1.33 150 2
S02  HUf 24 48 2. 00 150 2
S03 A 24 72 3.00 150 2
S04 Hi 24 120 5.00 150 2
S05  HHE 24 150 6.25 150 2
S06 LAY 24 200 8.33 150 2
S07 H 24 240  10.00 150 2

®2 FNEARREAARARESH

Tab.2 Test parameters for grommet sling vertical hitch

55 ;;Ei d/mm Dy./mm Dy./d %&2%*&
HO1l B 24 32 1.33 2
HO2 P 24 48 2.00 2
HO3 B 24 72 3.00 2
HO4 B 24 150 6.25 2
HO5 ¥fJE 24 200 8.33 2
HO6 B 24 240 10. 00 2

®3 BEAZEREXRARSH

Tab.3 Test parameters for grommet sling basket hitch

n% i
=2 Dy/mm  d/mm Dy/d Du/mm D/d ¥/
JE=X
i
G0l I 72 24 3.00 32 1.33 2
G2 ¥ 72 24 3.00 48 2.00 2
G03 W 72 24 3.00 150 6.25 2
Go4 I 72 24 3.00 200 8.30 2
G05s WK 72 24 3.00 240 10.00 2
G06 #IE 150 24 6.25 32 1.33 2
G07 ¥ 150 24 6.25 48 2.00 2
G08 E 150 24 6.25 150 6.25 2
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Fig.3 Grommet sling basket hitch test
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Fig.4 Strength retention rate of single-leg sling
basket hitch
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Fig.5 Strength retention rate of grommet sling basket hitch
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Fig.6 Strength retention rate of grommet sling basket hitch
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Fig. 7 Strength of grommet sling basket hitch under two D, /d
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Fig. 8 Strength retention rate of two types of sling
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