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Abstrakt: Clanok popzsuje metody a vysledky unavovych testov plocheho ocelovo-
gumoveho SAG lana. Unavové skusky ukazuji, Ze je vyhovujiica desatrocnd periéda
\pouzivania lana pri banskych zdvihacich zariadeniach. Unavové testy osového zatazenia
boll uskutocnené v Centre Vyskumu a Riadenia Podzemnych bani, Ledzmy Polsko.
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 Abstract: Methods and results of fatigue test of the SAG flat steel-rubber coated balance
ropes are presented in the article. The fatigue tests show that the 10 year period of ropes.
operation in the mine hoisting machines can be met. Fatigue tests of axial load were
carried out in Centre Research and Underground Mlnzng Supervzszon L, Ledzmy
Poland ‘ : -
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Uvod

Pouzitie plochého ocel'ovo-gumového
vyrovnavacicho SAG lana v baniach
v Pol'sku  avzahrani¢i sa osvedcilo
z hl'adiska ich prijateI'ného pouzitia ana
druhej strane  z hladiska  potreby
vykonavat nové preverovanie a d’alsi
vyskum lan.

Introduction

The use of the flat steel-rubber coated
SAG balance ropes in pits in Poland and
abroad so far proved, on the one hand,
their satisfactory application, on the other
hand the necessity to carry out new
checking and additional investigations.
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Ploché ocelovo-gumové vyrovnavacie
SAG lano je nekorozivne a pozostava
zdvoch hlavnych casti, ato zinkom
potiahnutého ocelového lana a gumy
(Obr.1).

The flat steel-rubber coated SAG
balance rope is a non corrosive one and
consists of two basic elements, namely
zinc coated steel ropes and rubber (Fig.1).
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Obr. 1 Prierez plochym ocelovo-gumovym SAG lanom typu 9,3-123x29/4x18-1570
Fig. 1. Cross- section of the flat steel-rubber coated AG rope type 9,3-123x29/4x18-1570

V SAG lane je zinkom potiahnuté ocelové
lano otocne stocené, doprava alebo dol'ava.
Gumovy obal pozostava z dvoch vrstiev
gumy. Vnutornd vrstva, dotykajica sa
povrchu lana, je vyrobenda z gumy
s dobrymi adhéznymi vlastnost’ami, zatial
¢o vnutorna  vrstva je  vyrobena
z ohnovzdornej gumy, ktora je odolna
opotrebovaniu a odstranuje staticky naboj.

V SAG lane bolo pouzité Warrington
W6x25+At  (alebo  symbol:  W7x25)
ocelové lano. Drotené lanko v prameni
lana ma linedrne spojenie s kovovym
jadrom. Je otoc¢ne zvinuté, doprava alebo
dolava. V zavislosti na hmotnosti jedného
metra lana, sa v SAG lane nachadza 2.4,6
alebo 8 vulkanizovanych ocelovych lan,
striedavo napravo alebo nalavo.

Okrem lana  WO6x25+At, nova

autorizdcia umoznuje pouzitie inych
konstrukcii  ocelovych lan, ktoré su
v sulade s dokumentaciou autorizacie,
napriklad Warrington Wo6x19+At,
W6x31+At, W6x128+At a pod.
SAG lana sa vyskytuji v dvoch hribkach
29mm a 35mm, Sirka je v rozsahu od 118
do 212mm, kym hmotnost’ je medzi 5.9 a
21,6 kg/m.Niektory producenti vyrabaja
land aj so Sirkou od 60 do 300mm.

In SAG ropes the zinc coated steel ropes
are anti-coiled, to the right or to the left.
The rubber coating consists of two layers
of rubber. The inner layer, touching the
surface of the steel ropes, is made of
rubber of high adherence properties, whilst
the outer layer is made of slow-burning
rubber, abrasion-resisting, removing static
charges well.

Warrington W6x25+At (other symbol:
W7x25) steel ropes have been used in SAG
ropes the wires in rope strand having a
linear contact, and with metallic core. They
are anti-coiled, to the right or to the left.
Depending on the mass of one meter of the
rope, they have 2,4,6 or 8 steel ropes
vulcanized inside, left and right alternating.

Besides W6x25+At ropes, the new
authorization allows also for applying
other constructions of steel ropes, which
comply with the authorization
documentation, eg ropes with the
Warrington ~ W6x19+At,  W6x31+At,
Wo6x128+At, etc. SAG ropes come in two
thickness 29 mm and 35 mm, their width
range from 118 t0212 mm, while the unit
mass in between 5.9 and 21.6 kg/m. The
manufacturer may also produce ropes of
widths between 60 and 300 mm.
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1 Subjekt vyskumu

Ploché ocelovo-gumové SAG lano 9,3-

123x29/4x18-1570.

Technické parametre: nominalna sila

pretrhnutia lana P,=1025.8 kN, suhrna sila

pretrhnutia lana P,=1091.8 kN, zarucena

sila  pretrhnutia lana P:=909.1 kN,

koeficient efektivity lana 1 >0.82,

nomindlny kovovy prie¢ny rez F=652.8

mmz, tahové napitie R,=1570 N/ mmz,

pocet drotenych lan v SAG lane — 4 kusy,

priemer lana  @18mm, konStrukcia

ocel'ového droteného lana W7x25.

Test bol vykonany na vertikalnom pristroji

pre unavové skusky typu UPDh-100S,

s hydraulickym  tlmiom  PU-900

(MFL produkcie). Priklady parametrov

troch typov SAG lan su nasledujuce:

- maximalna sila P, = 452.4 kN,

- minimalna sila Pp,;,=297 kN,

- peridda nesumerného koeficientu
FE=GE

- frekvencia zatazenia f = 250 cycles/min.

Na obrazkoch 2 a 3 je znazornené lano

pocas priebehu tinavovej skusky a po fiom.

Obr. 2 Pohlad na SAG lano v pristroji pre tinavovy test

1 Investigation subject
Flat steel rubber coated rope SAG 9,3-
123x29/4x18-1570.
Technical  parameters: nominal rope
breaking force P,=1025.8kN, aggregate
rope breaking force Py=1091.8kN,
guaranteed rope breaking force P.=909.1
kN, rope efficiency coefficient  >0.82,
nominal metallic cross-section F=652.8
mm?, wire tensile stress R,=1570 N/
mm’,number of steel wire ropes in SAG
rope 4 pieces, rope diameter @l18mm,
construction of steel wire rope W7x25.
Tests were done in vertical fatigue testing
machine type UPDh-100S with hydraulic
pulsatorPU-900 (MFL production).
Parameters of 3 tested SAG ropes samples
are the following:
- maximum force Py = 452.4 kN,
- minimum force P, =297 kN,
- cycle asymmetry coefficient

r=0.655,
- frequency of load f= 250 cycles/min.
A view of rope during the tests is shown on
figure 2 and after them on figure 3.
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Fig. 2 SAG rope view in the fatigue testing machine
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Obr.3 Prikiad.

G lana po teste

Fig. 3 SAG ropes samples after the tests

2 Vysledky unavovych testov

Merania vykonané na SAG lanach
ukazuju, Ze pocet unavovych cyklov (bez
pretrhnutia lana) bolo nasledujuce:

Priklad ¢.1 - N;= 2540000 cyklov,

Priklad ¢.2 - No= 1810000 cyklov,

Priklad ¢.3 - N3= 2093000 cycles,

a priemernd hodnota je Nx= 2148000
cyklov.

MakNII institat uskutociiuje tinavové testy
na RTK a SAG type lana. CBiDGP
uskuto¢nil ten isty test pre SAG lano.
Kedze parametre oboch testov su vel'mi
podobné, vysledky su prezentované v
rovnakom diagrame (0br.4).

Zaver

1. Unavovy test SAG lana ur¢uje hlavné
¢islo unavového cyklu, predpokladané pre
SAG lano Ny=2-10° cyklov.

2. Teoretickd kalkulacia Zzivotnosti SAG
lana do pretrhnutia lana je 7,2 — 14,3 rokov
v zavislosti od ochranného faktora nového
lana.

3. Ochranny faktor nového lana vyznamne
pdsobi na zivotnost’ SAG lana.

4. Test pretrhnutia lana, ktory bol predtym
subjektom unovového testu, vykazuje silu
pretrhnutia o velkosti P = 380, 310, 351
kN. Tato sila koreSponduje s ochrannym
faktorom ng=2.92, 2.3, 2.7.

2 The results of fatigue tests
Measurements taken on the SAG ropes
show that the number of fatigue cycles
(without rope breaking) was as follows:
sample no 1 — N ;= 2540000 cycles,

sample no 2 — N,= 1810000 cycles,

sample no 3 — N3= 2093000 cycles,

what gives the average number Nj=
2148000 cycles.

MakNII Institute carried out fatigue tests
of RTK type (Ukrainian production) and
SAG type ropes. CBiDGP did the same
test for SAG ropes. As the parameters of
both tests were very similar thus results are
presented in the same diagram (Fig.4).

Conclusion

1. Fatigue test of the SAG ropes shows that
the basic number of fatigue cycle that we
can assume for the SAG ropes is Ny=2- 10°
cycles.

2. Theoretical calculations of the SAG
ropes life time show that their life time till
the moment of wire breaking is 7.2-14.3
years depends on safety factor of a new
rope.

3. Safety factor of a new rope effects the
SAG ropes life time significantly.

4. Breaking tests of the SAG ropes, that
were previously a subject of fatigue tests,
shows breaking force of P = 380, 310, 351
kN. It corresponds respectively to safety
factorof n=292,2.3,2.7.
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Obr. 4 Vysledky uinavového testu RTK a SAG ocelovo-gumového lana vykonaného MakNII
institutom a SAG lana vykonaného CBiDGP (1-empirickd regresnd krivka pre RTK, 2- 1% limit pre
konfidencnii iiroven vysledku, 3- 5% limit pre konfidencnii viroven vysledku)
Fig. 4. Results of fatigue tests of RTK and SAG flat steel-rubber coated ropes
done by MakNII Institute and only SAG ropes done by CBiDGP (1- empirical regression line for
RTK, 2- 1 % limit of results’ confidence level,3- 5 % limit of results’ confidence level)
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