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A Comparative Study on Polypropylene Ropes for Marine Use
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Abstract

Up to a few years ago, Manila ropes have been used widely as marine ropes. But, with a
rapid development of synthetic fibre industries, ropes have been made of materials such as nylon,
vinylon, polyethylene and polypropylene. Such synthetic ropes have been used in many ways
on land and the sea for several years. But, polypropylene ropes have not been used widely in
comparison with others as it was invented and produced lately.

In this thesis, the writer attempts to find out the advantage and disadvantage of polypropylene
ropes in comparison with other synthetic ropes and especially, Manila ropes. The results of the
research are as follows; Polypropylene ropes are superior to Manila ropes in the point of strength,
light weight, easy handling owing to its small-amount of contained water, and durability againt
abrasion, chemicals and weathering, etc.. But polypropylene ropes are inferior to Manila ropes
in the point of elongation, heatproof resistance and slip. Polypropylene ropes have more strong
points than weak points in comparison with other synthetic ropes. What is more, it is economi-
cal to use polypropylene ropes because of its low price.

My wish is that polypropylene ropes will be used more widely as marine ropes.
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E&mﬂm{fpﬁﬁﬁ«: %?ﬁt{:“ Ll EES MR e® ¥, 2% 2 Rope® A4 o Sl o
o @, &, é°] g OEE S MRS 2716l fotd @3t Al & B % (Equipment number)
ol web v =g FA Yeh ol A Aiftel REECl VY Wil % WMEES uol ¥F
ol v} ¥fftiRol At A Y &fli(dragging anchor)i Ast] EWRAA FEF 3] 43 vl
Aolet. o] %}ﬁir fHRo2A MRt MELS HEow o geh 2, EE AR
I% FE Axel 72} Manila rope2 W £ = BMRLE 5ERE, TR fitehd, WER

kB S WA 458 S £ ARERIER WXE WA FJo =T ik
ﬁﬁﬁﬁ’" ol AR ES] MR A E o9 A4 BEdT Y Fsoch :

AR TR e whe} o) Bl Y BMIBMA HEHE o] £33 YA A
257t o] & EOBtZ & Ropeffiol sl e dz BLE FA 93 MiElBol v #himEoza
o flmel BERE T glomz o Sl AFAA A4 AL YA & 4A Rope ]
HAAE & 230 HA Eda gth

e AEMHEH Polypropylene2 Nylon(19364), Vinylon(19394%), Polyethylene(19524) 3.t}
A4 =A FRFIY Montecatinijitol «}‘6}04 ®F(19574F) A=}t 22, Polypropylened
fHEZE JHH R BREEG BHERME So) #l o ® RMEFUBEA sHA0 wag Ame x9]
“Eel MR BelewlA FA43% TEH WMKE wola 9+t ,

v etell A = R 3,44 Aol Polypropylene roped] %ol HEE wx ded T K
M AFALEE RlFos K& Hifds] 3 Folch

of MM & ob MAFKeZ d ¥RIAA Esa g+ Polypropylene roper}t “'} B
#iFRol vt Manila ropeel] Histe] MR 24 o d§ BB Ae/tE: HEBHGY 1 £R
£ #r#gezA o Ropert iRz ¥9 ¥R & =8¢ F3a4 g+t

I. Polypropylene ropeo| #pat 8ol &

BRI SRS 3E A7) (3 Stranded rope) & EF 02 3 low, e HRL Rope U msl(Z
twist), Strand+= .23 Y (S twist) S TF o5 At whebA FOEe] ##E(Fiber == Filam-
ent)E &1 :mel.o® mol Yarng =51, Yarn 10AKS 221 mydew mol Strandd =t
E7, ©Al Strand 3K & A3t 1% mYg o mol RopeE =wHEA He},

BRBHERS Yarns T4 = it M (Staple fiber)9t E#ik(Filament) 2 :l"—r—Slmi
#Ex <A Mono-filament¢} Multi-filament2 “vreh, 2y}, #E#EHS Ropefiz: Nylon
rope Multi-filament®, Vinylon rope: Spun yarn (SE#ift s #58S TRE A =%, ik
sR) &2, 323 Polyethylenes} Polypropylene& F& Mono-filamentZ w}Ee]Rlc}l, wela o
ol A 5EE FRel $ls M ol 7 #ife) el = 49 Rope® g7t}

Polypropylene Hihe] MHUTES dolA & EiiE Propylened HANA ut5cixE Ao
BEA @R, A, BUEE 59 T2 Polyethylenest 3ow {LEBM#E Y HEE o & I%
B}t
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Polypropylene rope® F4 3t Bkt H1ks 2& ®HE 7P glep 9,9,9,9 7,

- 3E3

& }’ 0.91

¥ B (g/d) ‘ 6~9

il HIRGRIEH (R /52D 100%

)] EURIE IR 85%

i3 B ‘l 10~20%

" WBE(%) E 0.0(20C, RH 95%)
YoungZs (kg/mm?) % 500

2 BB (T) 140~150

% waEE(T) 165~175

T. polypropylene rope2} WmEe) EX

Roped] BEE FURS el 2 MREC wet HhER, = Kk T 1A Yarn, Strand
¥ Rope¢] mSl# FAel =it =k ek Polypropylene ropex o gelo] wat 2RV &
o] %49 EERRS JEREE T el T Harh

L 33
"R & £ (kg/200m) ‘ 3l % | OE (O
(mm) Multi-filament : Mono—ﬁlamént L Spun yarn \. Multi—filament’{ Mg‘;ﬂ;‘fﬂ;‘,‘:’}gm
10 9.9 9.9 ) 9.5 1.13 \ 0.99
20 39.0 39.5 % 37.0 4.29 ! 3.73
30 87.5 88.5 i] 82.0 9.11 i 7.94
40 156 158 144 15.6 % 13.6
50 243 248 221 23.6 i 20.5
60 | 349 35 | 320 31 28.8
70 l 476 485 I 439 44.1 | 38.4
80 ' 621 634 575 56. 5 \ 49. 2
90 : 786 802 725 70.3 \ 61.3
100 E 970 990 893 85.5 \ 74.5

Polypropylene roped] 55 A o= Slit mono-filament= F45 Aol ek olAL nEFI
Mono-filament% JEMIMIE Hol 43 RollerE: s o E@Ee $EsA s, = o] Roller
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o EE obF stem dale e Mme o2 11 Polypropylenes] Hi& o]% ¢ 83
"HA Manilafiis] it v <84 3ch o) 2ol st =kEc]Al Rope: WES MiMERiko] #
KA fREEE Zolalch weba frsnf e Hawser24 <2 #el9 Polypropylene ropert o]
Rope7k A L 714 A geictan 4248 o swdds °| Rope® Fd #Hoz o9 o}
£ Rope®} HL#gEslgl u}.

B3RV EE gol wEedAm 9= 3000 denier/1Fe} Ek= 4% Slit mono-filament
ropeS] BLRE, IREER P BMES b go|dk

ERE
H & (mm) Strand®] B4 B H f(kg/200m) Sl E®E

10 32 9.6 | 1.3
20 125 38.0 4.5
30 281 85.2 9.9
40 502 152 16.7
50 787 236 25.5
60 1,129 1340 35.5
70 1,527 463 47.0
80 1,995 605 60.5
90 2,531 765 75.0
100 I 3,124 945 91.5

o]} o] Slit mono-filament rope RIS Multi-filament roped =t 3 7% ¥ #3 Mono
~filament'} Spun yarn ropex vt # 259 o w3t}
#HES AR Manila ropes) 3[3EMEE FaFE Vo 2o},

Y E S
HE& (mm) J Manila Nylon Vinylon Polyethylene é‘}%{ﬁ;‘:};{}f}’?
10 l 012 | 2.10 0.99 0.99 1.30
20 2. 61 ) 6. 00 3.70 3.60 4.50
30 . 554 | 12.4 7.98 7.40 9.90
40 9.73 , 21.2 13.4 12.5 16.7
50 14.7 32.2 19.5 19.0 25.5
60 0.7 | 46.0 2.8 26.0 35.5
70 27.6 ’ 62.0 35.7 35.0 47.5
80 | 35.3 r 80.0 ] 46.7 45.0 ! 60. 5
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9 29.5 122.0 50.0 55.0 75.0
100 53.5 148.0 72.5 65.0 oL 5
Manila rope<] BRHLE 10022 3 l 220~300 [ 130~140 [ 120~130 ’ 170~180

A

#fLel gt Polypropylene rope®} ¥ Nylon rope ©}-%ol»l, Manila ropes] # 1.8f%
ol .

e tehe] MRS Hawsert ®5(% o2 448 Figold MR goow A
iR A8 At ok ek MERRERR B0k GBI ES) TS %
Mflel Fs BLRI] SR105#6E A -441% & Manila rope B4l ARBIMERS Bk 2 Fv]

#5E
B IR AR 2] Polypropylene
\M Nylon Vinylon Polyethylene — o .
Manila Mono-filament | Multi-filament
#e BHE @ Spun yarn | 3 Slit mono.
20(mm) 13 17 17 16 15
22 14 18 18 18 17
24 16 20 20 19 18
26 17 22 22 20 19
28 18 24 24 22 20
50 20 25 26 24 23
32 22 27 28 26 24
35 24 30 30 28 26
40 28 34 36 32 "30
45 30 38 40 36 34
50 34 42 45 40 38
55 36 46 48 44 42
60 40 50 52 48 45
65 43 55 57 52 49
70 47 60 62 56 53
75 50 65 66 60 56
80 53 68 70 64 60
85 57 72 75 68 64
90 60 78 80 72 68
95 62 82 85 76 72
100 65 85 90 80 75
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o] A o= IE 5 9o}, Polypropylene rope¥ #920%9) &S #EH L. 2= Manila rope?t
seo] BBEE Zech

£ffo] SEMHEZRS Manila ropeo] EIEETER-S 565" ¢t R+h Polypropylene ropee FIfEe
Manila roped] # 66%cl %3atel =& ARMHERT AT JPEch 28 ARBHEFR S Manila
roped] M3t AkZo] tomz FHel Y& Aol WREE o HopAth

'%ﬁsis
FEE (mm) Manila Nylon ! Vinylon Polyethylene Polypropylene
J
10 15. Okg 12. 1kg g 12. 2kg 10. 3kg 9. 6kg
20 59. 0 48.0 49.0 41.6 38.0
30 132.0 108.0 | 109.0 93.2 85. 2
40 995.0 191.0 192.0 166.0 152.0
50 352.0 302. 0 295. 0 258. 0 236.0
60 507.0 438.0 427.0 373.0 340. 0
70 691.0 596. 0 585.0 509. 0 463.0
80 902.0 779. 0 767.0 663.0 605.0
90 1140.0 986. 0 967.0 842.0 765. 0
100 1410.0 1210.0 1190.0 1048. 0 945. 0
I\jglagli]a roped] EHES 10002 3 86 85 73 66

G T

o, H5Fkel Aol ARMMEFRY EFY EME s Manila ropeo] TRE 29 W
Aot TR Aol =k

A3

Manila rope]

10022 3 A+

EHE

ylon

|

Vinylon ' Polyethylene

Polvpropylene

BE
|

37

|

60

55

40

= gl 2 Rope®: 4148 = Polypropylene ropei= Manila rope®] HEES # 40%=
% Nylon rope®| # 108% % ¥}, =2t Manila rope2& Bk b = 8BE L AH8o] E7h5
& A %o = Polypropylene rope® 443t sl=2 3] MEE LA Gotx LoldA &

A% olF F Yt

N. & Xk =%

B/ 20mme] Manila ropes}t Polypropylene rope(Slit) S A (KR 25°C, 7K 30cm)d] B
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A% =24 Polypropylene rope <l RISt H#:HI% (7)

HAA REFHS GKE o] BIGRE WESS S BEE 1050 #7KZ L Manila ropes} &
407 (&L He), Polypropylene ropes} 5.5%0] 9, 2B LIF3el Manila ropes} & 50%, Polypro-
pylene ropezb #5 10%0l sEstoleh. o LighE siubsl 443l Manila ropel B4 % 14F5R =k
A HAREKE 65.3% e}yl Polypropylene rope 20l mkell Jr kKA 2295 el o},
olsl MiEE Mikol W 15% Mmoot sEE Ao Walsh 9ok

BT A &b Fo) AT} 2He Roped A-43 ) Polypropylene rope= Manila roped] ififte]
1 409 B Eolx gk JAREAFlE 2 BmEEE A4 AR BE 20mme®]  Rope®] 7 -4,
ZKIES] Manila roped] 9] %1% 1235 5 Polypropylene ropex= Manila rope®] #y 309%
o HRoRE A% WES ¥ 5 Qs Ao

RIARES) GR1Ee] 43t Ropeo] e} b2 Manila ropel WBEEILGR/E)7F £ 1059
1A=k Nylonst Vinylon rope: #J 85% 24 ikl o 3 2 JREZE KT8 Polyethylenest
Polypropylene rope= 4 ¢ M &7} glet. o] bzto] Manila rope= &Kol BREVE 9 5% b
Ak BEH S et A AMEKE doymm Mg Faa WA st Kated AmaiE
Wl oot 2 AAL A9 B 5 o WA A A 2 Ropes AFg-gholl gleJ A #5759 7o)
BRBHERS L 75 KESd s 259 FigEe] MAJjoz A}go] 7153 Ao},

% Manila rope= Polypropylene ropesl fate] 4zko] o3t TR F Bk ol el Rope
g THog mdol 24A A3t WaAg Ao Fiffol =38 A A 5k, Polypropylene ropes #h#o]
Y RE M) e A9 glo] Huko] fo] st}

V. & %

MEAE dubd oz ARMYEL] Manila
ropedtt St o)A K A ofga]=
SetEhE 2e vhebuleh 1B = Bk
of RAAe] K MifEFR HERS Jeul

ton

°r EE G0 Zolet. ARMHEFR P AL Polypropylene
50t Nyton ropek 73 fp Aol Abet.  BlAEMREES] 9l o]
o polypropyiene A = Nylon ropes: AN e wRiER
LOf (slit mono) BotE P B Qo= o zk
o] 7% A= A& Polypropylene rope7} 7}

T Rt Ae 2 Ee) st e Aol
" HIEE SR QAN BmEe i
op e Polsethylene #, 5 REES BHES dea Aos i
0 fijAelt #A = 2835 %& Ropeffie ol
A gk zko] A6 QANE RS zho)
0 T BT R S g% O T B#RE %%4. fRAE dugow
W ok % RERR R T Bl =5l olm & mok
H1H Bl Roperl F2FEda o= H Ao 7
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Lok

!

524y

#2i
HeE

Polypropylene rope= Manila ropee] t3te fhRZA
o) mAT o AR HREES 2o Fu
o] ol B & o318 FAAQL WE A
= Estrn BFol v wAlReRE Atk

oSt ko] K 10mme) £ MRAEHRS  Simel
52kg®] WES Fol ime} ool A uwb¥sted 3hA 7]
2 u] Roper} At &d Eale EHE WESH &
gl A

ool A=t Tt EEE S5ES WEMES Fiyol
A uk Manila ropes= FEFIeE B 1EC] A A=
1% 10mme] Polypropylene ropest A ¢ & BEE
7}A & 14mm¢] Manila rope= 2[E19] %7 o2 YEis
A}, Polypropylene rope: Nylon rope(56[E) =t
2 10mEd A Astggerma HEM FES AfA

Rope?] #E¥H 1 Manila ’ Nylon J Vinylon

Polyethylene Polypropylene

YEidl Bl Elﬂfl} 1

56 l 2 6 ) 10

= 498 BadE A ¢ 4

VI. THEERE
i Qubd o B EEGEC 45 ERERC 2. 48 BiERY Bhe ERARE
HoFE Wl el
Ho¥E
Rope®] &% Manila Vinylon Polyethylene (&glg’(})_rgfggf::t) P?é’;i‘;r%’g;%’;e
R S W (IS 0. 286 0. 287 0. 154 0. 221 ’ 0.243

28}, Rope: A4S el MRE,

T olA e Yarn, Strand ¥ Roped] =43t

F4 T R ode EEBEGEHS BERE Adold s —FEW AAE A E Aol oI T

o e FepA
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RIS L83l MR ol A A0S TR Kl = il A 7
SATRE AT AN E e U ol EEEES A0 s SRR
Bel 23D FHe Ropes) Aolo) Hsh o] Fifgel proe el 4 B gy
MERSHSI = BRI BT 499 44 Ropedl BIE 44 9e] o EHE MEss
THH AL DS RS UAY e B Ko o) g LeHEE WA £
T 2E Fikel Qou odrlie S meg o,

(1) Rope?| 2o| Hrme| mmstss

SHE 48mme) gRiso REN F49Y fetgon Knurling% 3te] B3 o] EK 10mme)
Roped) —ie 2.4 47 5. flsiol = 14kge) HHEMpe B S F o (ddh) mofo =] 4
AZ= ol Fug EEEES J 5 wha g e A3t Rope® F4a: H4s} Al
& $E7 Qemz Hrorp, me| fEe 2 sAAAAY. Mok Ropert detg w79 [
WY (&% 5Ee FiE)S ey A o] r}.

E'é48mr9] Ris

N

\

A\

N

\

N

N

\

N\

N

\

N

t 144y

\

N

N

\

\

LOl]l7777
%3m
H10%
Roped] fiisH ] Manila ( Nylon / Vinylon I Polyethylene [ Polypropylene
B &[ 1,994 'I%‘QOE?IEI 2,135 I 3,063 ) 4,213

el $k7e] Polyproylene ropei= Nylon ropes A 2 o @amuo s Aol Jime mes
A HANE Boiots Ae @ 4 gop

— 373 —



Qo 19774 3R e R BRE B2

(2) Ropee| #H M wet ERRR

E& 10mme] £ RopeZ FAR 9o 23 REAl &, %7 6.5mm, F7 12kg9] MRS &
255 Roped] Hififie2 70cm AE oA MRy aEd A% g = Ropert 23«7t
A E#HE st =1,

IR

Roped] \ Manila Nylon Vinylon Polyethylene (l&(g&)p_rgf:}:::t) fglli{p::ggégne

B | ‘ 291 90 296 102 135 193

Roped] Zol Fidl pE 7= =7 Nylon rope7} 7+ it ok3Pd = Manila ropes=
Vinylon rope® # 9% =+& o4 ARt s TR o 23z}, Polypropylene rope
(Slit mono)¥ 19311} pEm e A s g

Vil W& %

KB 2 Akl o shed #RHES T N AT et 44vH = B B4l
RGeS Wk o K4rel o gk whol ##ifEel He7b Qo deh fifEbkel & Y, MERE, =
Ghe] MR 5 HARY ERC @sdd wagA] zbesteR RS gARBE A3
ste Aol wEAsht RME Re= srz @440 2x AN FEE kg AT
(RfEREol o HLikiEAA T Ae FAs%E 457t sich, BAVERBRBES PRE3E36S
GAFIE, WRIBE, Bk Oczone, WA, KRG Tl Fipoeel BRE (FRE, U, BYEME)
= Regdt s o FHHEE W #Re Rt Barste = Bl RUEE et A
o) EA7 A3 ek oldl Wdho ATIEERR-S Y4} Energy AMi7h K ktE F—3A
GEpA & @A R, fERA Rol S JHE & AL = KRS Tl i A =
U AT{RERES 2 BARGRB S BT R ¢ shedt chgol AATHA B
om 1 RES 949+ A=h TR ARRATES obA E 233 stg g & & gled 2
ol 4= RBEES BE, RBHHA ER sEpiRlEe) A%, AT el Ae %4t
FlER IS B AR HAA% £R 5 dFolth

AT{RERBR 483 E Weather-O-meters %%/H## Energy7h B W 40fs, F ol %kE

;12FEK
el R l Manila \ Nylon Vinylon Polyethylene | Polypropylene
* B O# \ 100 100 100 100 ‘ 100
100 B [ B 8t | 95 98 103 112 102
200 B RS F8 5 \ 83 85 100 92 \ 99.7
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2 ¥ 9RH Marskd a’J VEme] BARR Adadn &=L Lidd et 7ol AAS R

e 3 ! %IFK{’EM A= o7 FFAY METel LAk Bl ML ¥ = RS

¥hol gleta & 5’,1“’}

£ B T &tt REREEIEE #1259 ¢} o] Polypropylene(Slit mono-filament) & Mamla°ﬂ

Wt WtEke] 4 3t =E ABRMHES Vinylon 80 2 fitAdke]l Zth '
H13EY = K 12mme] Polypropylene rope (Slit mono-filament) S Weather-O-meter 2 4[al°

REpet Aspolch, BE 2 pERC QA EES mRKkE AL A= AL & 5 E

H13%
B g 100 ¥ T BB 200 1% B B
-~ BEEE () | WRE() | JEBEO | #EEG®) | 36
1 1.96 30 1.96 30 1.98 3
2 1.94 30 1.95 32 1.92 31
3 1.96 30 1.97 31 1.98 30
4 1.97 31 1.93 31 i 1.93 32
|
5 B j 1. 958 30.3 1.953 31 1.953 31
X. WEamiE

SR Quld o2 (LTS Sol o8t fAMe] #EetARE 53] Polypropylene & Polyet-
hylenest &7 Mifggfite] ?ietsl ==k Nylon# Vinylon figol = % (Hif% s, ﬂ‘iszm, PEpiS
B =) Polyester® Alkalie] ] 4 853t} Polypropylene o] Fi#7k A MWi& =
BHTAAE A FEHE A8 2oz 54 4883 glE Alkalivt  HH Bk °P~1 et
Alcohol, Acetone, 3%, Benzol, Ether, PUEE{L}K, Crezol 59 H#EH = Aol e},

Bl4EE AH BIES FEERMESD, ™ e Zlol s | .

EUE S
~ B | W OB | B M | kER | ARR Acetone |5% FittSoda
| HC1 H: SO« | H-COOH JCHs «COOH| CsHs+OH | CH:CO-CHs NaOH
Manila R " T = - 3 3
Nylon G r{; s # G Zx S
Vinylon 7 % = P ii‘? x N
Polyethylene A~ =~ 7N = 7 N 7S
Polypropylene 7~ ~ = ~ ~ = 7~

— 375 —



(12) 19774 37 HBAGIERER L 100

X. 18 @R G5 H

BUE HIRE 2 L& Rope HLiEHol =il o gho] %zt o)} glAuk 19764 128 B
o BEE%S T Manila ropest Kg¥% 5869, Nylon rope 15303, Vinylon rope 1800,
Polyethylen Polypropylene' ropez} 56091 0] =}, #}2}4] % Ropes] 1Coil(200m)9] zhe 155K 9}
el

#1565
. . | Polypropylene
E& (mm) Manila Nylon Vinylon Polyethylene (Siit mono)

10 8,790 18,5139 21, 960 5,768 5,376%

20 34,574 73, 440 86, 400 23, 296 21, 280

30 77, 352 165, 240 194, 400 52,192 47,712

40 131, 850 292, 230 343, 800 92, 960 85,120

50 206, 472 462, 060 543, 600 144, 480 132,160

60 297,102 660, 140 788, 400 208, 880 190, 400

70 404, 926 911, 880 1, 072, 800 285, 040 259, 280

80 528, 572" 1,191, 870 1,402, 200 371, 280 338, 800

90 668, 040 1, 508, 580 1,774, 800 471, 520 428, 400

100 826, 260 1, 851, 300 2,177, 800 586, 880 529, 200

Manila rope% 10022 3t 7% 220 260 70 63

Polypropylene rope= k] Eigo]l 4 ®ub oY=} (Manilafi®] # 95%, Nylon® i 37%,
Vinylon®] # 31%) Mol H— #Hoemz FKS =}E Ropeol Hstd gho] 953 s} =
Manila rope®] 63%, Nylon roped] 29%, Vinylon roped] 24%e] ¥3stc}. vz 16k 7
ol %S BEE /M4 = %719 Roped 3t w| sz Nylon roped A9 o} %89 Rope
he) BiEE oS AR

BI6E
B (mm) ! Manilaf Nylon Vinylon Polyethylene lz‘glyigrg%{}g’e
10 ‘ 8,790 6, 9009 17, 4609 3,58491 2, 680
20 34, 574 31, 500 63, 000 14,784 12, 320
30 77, 352 73, 440 136, 800 35, 592 28, 560
40 131, 850 145, 800 255, 600 75, 600 47,712
50 206, 472 212, 670 376, 200 117, 040 75, 600
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60 ‘ 297,102 292, 230 531, 000 155, 680 106, 960

70 | 404, 926 ! 403, 900 768, 600 222, 880 147, 840

80 | 328,572 | 515, 600 - 999,000 285, 040 190, 400

90 668, 040 670, 140 1, 315, 800 371, 280 266, 560

100 826, 260 784, 890 1, 548, 000 471, 520 297, 360
Manila rope® 10022 3 # % 98 189 55 37

°of #AA & 5 & wbsh ol L HWES Roped A4 o Polypropylene ropes] gzt
Manila rope] 372, Nylon rope¢] 38%, Vinylon rope®] 20%, 2. AL Polyethylene ropeS] 67%
28k o g BEHERTS 223 HolAet AR & Aed AT i E AR .y
dlof ¥ =2 Manla ropeote] fEig%E 44 o 72 Aoluh

X. #

m

# K #Rifid b Polypropylene ropel 7}# 7} 3 = mRprw Nylon rope e}-&0 2 =}, &k
4% Manila ropen. et 4] zto} #5o] golsbm (%S Manila ropey oh A & 4
BOBMER Lot Abeh o] o iyl i Fol Y Ropes] 2ol TiEel mERE, W 2 &t
#EEVEE Manila ropeet 44 $59ch v HESIF 47 E#= =2 Ropedl H
Sted 458 AdstrR gyl ok

Polypropylene roped 4A 2 kel A44% o9 2EIHH 9 BEYe Manila rope$}t i
BEms s 2o,

© Manila ropes k4ol 2= M@el #rk 23 = Roped] $20w wwgrd 3
wel &aistA =l Polypropylene ropei (7AAE i Ffkflhe] MBhE A §o 3 Fo| Lol
3= Manila ropess i ARl Aol 3ot Aol SER k3o Fojck e BAE SA
a gk

@ Polypropylene rope Manila rope% #| o] 8 c}2 & Bk Zol Hestd #Ehiol AR pEE
FR¥oF et Wb i Slipio] $ o} Windlassi} Winch®] Warping drumel] 7Hg = & =} g
A A ggo}b F|Fol fo]ste},

3 Polypropylene ropei= Manila ropeel Hebe] #7110 BRIEHLS okabct, 2, AR
S2A o] Ame] BAMES A dom g d% o= 23 asithn v Ak A
WHERS el 18 BEETE 34 o2 2 5 ¢& 24 o 93 Manila rope®| HEHEL
BTl fotl dAg A AT gelstmz FEe Aot okr] = sksae) Weteba B
et

@ Polypropylene rope Manila ropeel] H3}< FHRSt B2 Kinksh & 9= gow, = o
dut= BEe (KT} Manila ropee] M3te] 314 =},

® fhRA L BHH#HEFRS Polypropylene ropest 7} 2txiwk Manila ropes ob= ach 234y
of BES ke MM Hifd 23 ERE S A9 RAol U4 Fod o 4
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(14) U104 38 SERNEAERE K12

Aq fEe] daAE WMz BiHel Y BilEezE FAel € 7 Utk

L o] A 4w 2 ulel zFo] Polypropylene ropel Manila ropestE £, =& ABBMER
o Watd S metE 484 wol B b = Manila ropeel Mo HA KRR A48
& gle Wal ol HE MRl Wi 958 AdGme fpAKes € a4
A
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