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Abstract: Fall-arrest system have been widely applied to provide a safe stop during fall incidents for occupational
activities. This research object to evaluate the energy capacity of fall arrest shock energy absorber lanyard in relation to
the used super fiber. In this work, shock energy absorber lanyard was prepared using high tenacity PET, high tenacity
PET/P-aramid and high tenacity PET/UHMWPE, respectively. Dynamic load and static load tests based on the Korea fall
protection equipment standard(Korea Occupational Safety & Health Agency standard 2013-13) were conducted. Maximum
arrest force by dynamic load test of shock energy absorber showed below 6,000N. Also, static strength by static load test
of lanyard and rope remains 15,000N and 22,000N for 1 min.
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Figure 1. Form of shock energy absorber lanyard.
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Table 1. Korea occupational safety and health agency standard 2013 - 13(lanyard KCS)

Test item

Standard

1. dynamic load head test of energy absorber lanyard

2. dynamic load test of energy absorber
3. Static load test of absorber lanyard

4. Static load test of rope

6,000N Under
6,000N Under
15,000N for 1 minute

22,000N for 1 minute
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Table 2. Textile weaving type of shock energy absorber lanyard

4R 175

Warp

‘Weft Intedace

Filament Type Py

Upper Lower

Density(ends/in)

Density
(picks/in)

Density

Filament Type (ends/in)

Type

HTPET .HT P HT PET 1000 3 98
Weaving

98 H.T PET 1000D 15 HT PET 1000D 49

.. HT PET 1000D 3
+ P-
Ener: H.T PET + P-aramid 08

absorber Weaving Paramid 1500D 2

98 H.T PET 1000D 15 HT PET 1000D 49

HT PET + UHMwpg T PET1000D 3

) 98
Weaving UHMWPE 1500D 2

98 H.T PET 1000D 15 HT PET 1000D 49

Rope HT PET 10000  HT PET 1000 9 24

- H.T PET 1000D 17 H.T PET 1000D 5

*H.T PET : High Tenacity PET

3, 2% FZ2PEHZE A AT Narrow fabrice ¢
AHE FAHCE AAE ZolHA AxEHE FH O]
t}. w2t A] narrow fabricol| A Q5= ERX O 2 A
Z5t7] f8ll BAF HIE =AE 3, 5, 4, 622 AF
skt

2 AFoA AHEE o] Z] absorber A& - 7
Al WX 98 Density(ends/in), HYA} W= 49
Density(ends/in), YA} WX+ 15 Density(picks/in)Z
AAs  AAstRT.  HE(ope)> 1A¥E  PET
1,000DE Id= ARgstgth AA dEs 24
Density(ends/in), $JA} WX+ 17 Density(picks/in),
QJA} WX 5 Density (ends/in)2 200mm Z° =2 A

Interlace 1 .
Warp 3

Warn A58
warp 4

Warp 6
Warp 3-1

Warp 4-1
Warp 6-1
Interlace 2

Interlace 1

T s Ade dAstded, 55 F7hY
> KOLASOA Q153tal Qlal, Ag-FolA|oKF)
NN HiG3 Fats 4 AulE AHEste] S35t
Atk EIF HstE 54 AHl= Universal Testing
Machine (DSCK-P-21487)& o] &5t}

Au] mAZolt} 100k

Figure 3&= 535 373

(b)

Fgure 2. Structure of narrow width fabrics (a) structure of absorber and (b) structure of rope.
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Figure 3. Test stand used for dynamic load test.
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Figure 4. The dynamic load test of shock energy absorber (a)
high tenacity PET 1,000D 100% (b) high tenacity PET 1,000D
50% + P-aramid 1,500D 50%c) high tenacity PET 1,000D 50%
+ UHMWPE 1,500D 50%.
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Figure S. The dynamic load head test of shock energy absorber
lanyard (a) high tenacity PET 1,000D 100%, (b) high tenacity
PET 1,000D 50% + P-aramid 1,500D 50%, (c) high tenacity
PET 1,000D 50% + UHMWPE 1,500D 50%.
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Figure 6. The dynamic load leg test of shock energy absorber
lanyard (a) high tenacity PET 1,000D 100%, (b) high tenacity
PET 1,000D 50% + P-aramid 1,500D 50%, (c) high tenacity
PET 1,000D 50% + UHMWPE 1,500D 50%.
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