METANTOKOPA
STEEL CORD
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ADVANTAGES

OF STEEL CORD AS
COMPARED WITH
OTHER REINFORCING
MATERIALS

NPEUMYLLECTBA
METAJINOKOPLA
[EPEL IPYTVIMW
APMUPYIOLLUMIA
MATEPUAJTAMU

Steel cord is a group of steel wires twisted together with
the aim of obtaining a single unit for further procession.
The constant growth of steel cord consumption is ex-
plained by successful combina-tion of its operation fea-
tures.

1) Steel cord is one of the strongest materials used in
the industry. Although steel cord has not lesser strength
than aramides, glass reinforced cord, polycapramide, but
its high strength, rigidity and resistance to compression
allows to reduce the number of layers put to a tire and,
hence, to reduce the weight of the tire itself. Also, an im-
portant property includes (differing from textile) strength
reduction under impact of moisture, relatively small (es-
pecially in compacted structures) strength reduction as
the result of fretting.

2) Steel cord has the highest modulus of elasticity among
the reinforcing materials for tires, and this is why the loss-
es are so low for hysteresis and heat extraction dur-ing
operation of tires, small rolling resistance and stability of
tire shape under various types of loads. Temperature sta-
bility of the steel cord ensures retaining the breaker and
cage shape in case of high speeds.

3) Steel cord without any additional treatment required
for rest types of reinforcing articles has a high adhesion to
rubber both in the original state and after long tempera-
ture impact (ageing).

Construction description complies with the sequence of
the cord manufacturing process, i.e. starting from the
most internal thread or wire towards the outside surface.

MeTannokopom Ha3blBaeTca rpynna CTanbHbiX NPOBO-
NOK CBUTbIX BMECTe C LieNlblo NoNyyeHn eAnHoro upe-
NNA ANA fanbHeiiLel nepepaboTky.

MocToAHHBIi pocT NoTpebneHua MeTannokopaa 0bycnas-
NMBAETCA YAAUHbIM COYETaHWEM ero JKCryaTaLMoHHbIX
XapaKTepucTuK.

1) MeTannokops — 0fuH 13 CamblX MPOYHBIX MPOMbILL-
NIeHHO MCNoNb3yemblxX Matepuanos. XoTa MeTaNnoKopa
YCTYNaeT no yAenbHoli MPOYHOCTI apamupam, cTekno-
KOpAY, MonuKkanpamuay, HO €ro BbICOKaA MPOYHOCTb,
KECTKOCTb 1 COMPOTUBNEHME GKaTUI0 O3BONAET yMeHb-
LUaTh YUCII0 C10€B, 3aKNabiBaeMblX B LLUMHY, 1, TeM ca-
MbIM, CHUXaTb BEC CaMOW LLIMHBI. TaKXe BaKHbIM CBOIA-
CTBOM ABNAETCA (B OTAMYMN OT TEKCTUAA) OTCYTCTBUE
CHUXEHUe MPOYHOCTM NOZ BO3AEIACTBUEM BrIark, OTHO-
CUTeNbHO Manoe (0co6eHHO Y KOMMAKTHBIX KOHCTPYK-
L) CHIXKEeHMe NPOYHOCTM B pe3ynbTaTe GpeTTyHra.

2) MeTannokopa umeet camblii BbiCOKMil Mogynb HOHra
CPeAV apMUpYIOLLUX MaTepUanoB AnA LWKH, a 310 06y-
CNaBNMBAET HU3KIe NOTepH Ha r1CTepesuc 1 TensoBbize-
NeHve npu paboTe WHH, Masnoe ConpoTUBIeHNe KaueHnio,
(TabUnbHOCTb (OPMbI LMHbI MO PA3NUYHBIMK BUAAMM
Harpy3okK. TemnepatypHas CTabunbHOCTb MeTannokopaa
obecneynBaeT coxpaHeHue Gopmbl Opekepa 1 Kapkaca
TIpY BbICOKIUX CKOPOCTAX.

3) Metannokopz 6e3 BcAKoli ononHUTeNbHoil 06paboT-
Ki, HeobXoAMMOIA ANA 0CTaNbHbIX BU0B apMUPYIOLLIAX
U30eNii, MeeT BbICOKYI0 aire3nio K peiHe Kak B 1c-
XOBHOM COCTOAHIM, TaK 11 MOCNE ANUTENbHOro Temnepa-
TYpHOT0 BO3/eiiCTBUA (CTapeHus).

OnucaHme KOHCTPYKLMN COOTBETCTBYET NOC/e0BaTeNb-
HOCTM MPOLieCca M3roToBEHIA KOPAA, T eCTb HauNHasA ¢
Camoii BHyTPeHHeil NpAZN U NPOBOJIOKY 1 N0 Hanpas-
TNEHNI0 HapyXy.
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TUNNYHAA
KOHCTPYKLA

LHbI C PAAVATIBHBIM
PACNONOXEHWUEM
METANJIOKOPZA

B - npotekrop / Protector

C-kapKac/ Carcass

A-6okouHa / Side

1-TkaHb / Fabric

2- 3aru6 Tkanm / Fabric bending

3 - boproBas nposonoka / Bead wire

4 - 3anonnutenu natku / Toe fillers

5 - (nBOeHHaA yaunuBaloLLan MeTannnyeckas
kpomka / Double reinforcing metal edge

6 - TkaHesas kpomKa / Fabric edge

7 - bpekep / Breaker

D-natka/Toe 8 - Pebpo nporekTopa / Protector rib

9 - Kanagku / Grooves

10 - Wawku npotekTopa / Protector forms

11- Hu3 / Bottom

12 - Bolemka natku / Toe recess

13 - Hapy»Hbiit kpaii / External edge

14 - Kpaii natku / Toe edge

= =
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STRUCTURE

CTPYKTYPA

Full description of the cord is shown in the following
equation:

(NXF)xD+ (NxF)xD+ (NxF)x D+ FxD, wherein:

N — number of strands

F — number of threads (in a strand)

D — nominal diameter of threads expressed in mm.

Every part must be marked with “+".

B rackets may be used for separation of a part which con-
sists of more than one component, i.e.:

"(1x4)x0,20+ (6x4)x0,20 4+ 1x0,15

When N or F are equal to 1, they are not included, so that
to get a simple equation, i.e.:

4x%0,20 + (6x4)x 0,204 0,15

Ifthe diameter is the same for 2 or more partsin sequence,
it should only be indicated in the end of the sequence. The
braid diameter must always individually be indicated, i.e:
4+ (6x4)x0,20+0,15

If the internal thread or wire is identical to adjacent threads
or wires, the equation may be simplified only by mention-
ing the sum of identical components, and brackets are not
required, i.e.

7x4x0,20+0,15

lonHoe onucanue Kopza Aaetca ciesytluei Gopmynoit:
(NxF)xD+ (NxF)xD+ (NxF)xD+ FxD, rne:

N — KonnuectBo npageit

F — KonuuecTBo HuTeii (B npaan)

D — HoMUHanbHbI AMAMETp HUTel, BbIPaXKEHHbIN B
MUNUMETPaX.

Kaxnas uactb 10/mKHa ObITb OTIENEHa 3HAKOM “+".
CKOOKM MOTYT UCMONb30BaTbCA ANA OTAENEHUA YacTu,
KoTopas CocTouT Gosiee, YeM 13 OFHOTO KOMMOHEHTA,
Te.

(1x4)x0,20+ (6x4)x 0,20+ 1x0,15

Korga N unw F paBHbl 1, 0H1 He BKAKOYAKOTCA, 4T06bI NO-
NY4uTb NpocTeiiLLyto Gopmyny, T.e.:

4x0,20 + (6x4) x 0,20 + 0,15

Ecnu Anametp ABNAETCA OAHMM U TeM Xe AnA 2-X Wi
6onee yacteii B N0CNE0BATENbHOCTIA €70 HEOOXOAUMO
yKa3aTb TOIbKO B KOHLIE MOCIef0BaTeNbHOCTI. [uameTp
ONNETKI BCeraa AOMKEH yKa3biBaTbCA OTAENbHO, T.e.:
4+(6x4)x0,20+0,15

Ecnu camas BHYTPeHHAA HUTb UM NPOBONOKA MAEHTHY-
Ha MpuneranLyMm HUTAM WM NpoBOOKaM, dopmyna
MOXET ObiTb YMpolleHa yKa3aHUem TONbKO CYyMMbl
WREHTUYHBIX KOMMOHEHTOB, 1 CKOOKM He TpebytoTea, T.e.:
7%x4x0,20+0,15

15
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WCIONb30BAHUE
B LINHAX USE IN TIRES

NCN0Nb30BAHUE METATITOKOPAA B CIOAX LLNH /
TN PALVATBHBIX LUH USE OF STEEL CORD IN TIRE LAYERS

TYPE OF RADIALTIRES MOAMNPOEKTOPHbIA CIOM
UNDER PROTECTORWIRE BPEKEP / BREAKER KAPKAC/CARCASS
+
+

JlerkoBble WiHbI / Car tires +
Jlerko-rpy308ble WiHbI /

light truck tires *

BrenopoxHble WwuHbl / Offroad tires
[py30Bble 11 aBTOOYCHbIE WHHDI /
Truck and bus tires

KpynHorabaputHble n cBepxKkpynHoraba-
PUTHbIe LWHbI / earth mover truck tires

+ + (LIMK) / +(CMK)

+

+ (LMK) / +(CMK)

wmHbl LIMK — uenbHometannokopatble witkbi (all steel tires)

v \ww.belsteel.com 16



PHYSICAL PROPERTIES

OU3NYECKWNE
XAPAKTEPUCTUKN

DIAMETER (mm)

The mean arithmetic value between the minimal and
maximal steel cord thickness. Diameter is to be measured
with a micrometer or a thickness meter.

LENGTH OF LAY (mm)
Axial distance required for revolution of 360° of any
thread or cord component. The lay is to be found by un-
twisting by using a torsion meter by to the parallel beam
of the measured layer.

LINEAR DENSITY (g/m)

Steel cord mass referred to the length unit. The linear
density is to be found by weighing a steel cord cut of the
established length (usually equal to 1 m).

DIRECTION OF LAY (5/2)

Spiral arrangement of elements in strand or steel cord.
Lay direction is called left-side and indicated by letter S,
if inclination of elements of vertically positioned strand
longitudinal axis or steel cord coincides with inclination
of letter S central part. Lay direction is called right-side
and indicated by letter Z, if inclination of elements of
vertically positioned strand longitudinal axis or steel cord
coincides with inclination of letter Z central part..

JOUAMETP (mm)

CpenHee apudmeTnyeckoe 3HaueHme Mexay MUHUManb-
HOM 1 MaKCUManbHOW TONLLMHOA MeTannokopAa. [va-
METp U3MepAeTCA MUKPOMETPOM Wi TONLLYNHOMEPOM.

LUAT CBUBKM (mm)

PacctosHue no ocu, Heobxoaumoe Ana coBepLeHns 060-
poTa Ha 360° nto6oro 3nemenTa HUTM Uan Koppa. Llar
onpeaenaeTca nyTeM packpyuuBaHuA Ha TOPCUOMETpe
[0 NapannenbHoro nyyka u3mepAaemoro o

JINHEAHAA MNOTHOCTb (r/m)

Macca meTannokopaa, OTHeCeHHaA K eAuHuLe ANUHbI.
JInHeiiHaA MNOTHOCTb OMPEeAeNAeTcA NyTeM B3BeLUM-
BaHUA OTPe3Ka MeTaNOKOPAA YCTAHOBNEHHON ANNHbI
(06b14HO Tm).

HATPABIIEHWUE CBUBKW (S/2)

CnupanbHoe pacnonoXeHne NeMEHTOB B MPAAM Wnu
Koppe. HanpaBneHue (BMBKM Ha3blBaeTcA NeBbIM
0603HayaeTcA OykBOIA S, N NpyU PacnonoeHnn npo-
JONbHOA 0CA NPAZA WM KOpAA BEPTUKANbHO HaKMOH
3/1IEMeHTOB COBNAAAET C HAKJIOHOM LIEHTPasbHOM YacTu
OykBbl S. HanpaBneHue CBMBKI Ha3biBAeTCA NPaBbIM 1
0603Hayaetca 6yKBOI Z, ecv N1 PacnonoxeHnn npo-
J0NIbHOA 0CA NPAAN WAW KOpAA BEPTUKANbHO HaKMOH
371IEMeHTOB COBMAAAET C HAK/IOHOM LIEHTPanbHOM YacTu
0yKBbI Z.

www.belsteel.com



TEXHOJTIOTMYECKME
XAPAKTEPUCTUKN

PROCESS
SPECIFICATIONS

NPAMOUHENHOCTD (Mm)

BennumHa u3rnba otpeska MeTanniokopaa onpeseneH-
HOW [IMHbI CBOOOJHONEXALLEr0 Ha MAOCKON FNajKoii
noBepxHocTy. lpoBepsetca ABymA cnocobamm: 06was
NPAMONMHEIHOCTb M3MePAETCA Ha OTpe3ke MeTanno-
KopAa AnuHoii 6 MeTpoB. (Tpena nporvba u3mepsetca
Ha AinnHe 400 mm.

OCTATOYHOE KPYYEHWE (06/6 m)

Konnuecto 060poToB, coBepLuaemblx Mog AeiCTBUEM
YNpyrux KpyTaLLMX MOMEHTOB MPOBOJIOK OTPE3KOM Me-
TannoKopAa ANMHON 6 M, KOrAia OANH KOHeL| 3apuKcmpo-
BaH, a Apyroii (B060AHO BpaLLaeTca.

PACKPYYUBAEMOCTb METAJIIOKOPAA (Mm)
PacnyLuenve KOHLOB NPOBOOK UK NpAAeN B MecTe 06-
pe3ku Koppa.

www.belsteel.com
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STRAIGHTNESS (mm)

Bend size of a steel cord piece of established length lying
free on a flat and smooth surface can be measured in two
ways: Total straightness is measured at a steel cord piece
of 6m length. Arc height is measured at 400mm length.

RESIDUALTORSION (rev/6 m)

Number of revolutions under action of elastic torques of
wires having the cut of steel cord having the length of 6
m, when one end is fixed and the other one rotates.

STEEL CORD FLARE (mm)
Untwisting of ends of wires or strands in the place of cord
cutting.



OPERATION
SPECIFICATIONS

JKCTNYATALMOHHBIE
XAPAKTEPUCTUKN

BREAKING FORCE (H)

The breaking force of steel cord is the maximum force
applied to the examined specimen, which results in steel
cord rupture during the test of tension.

ELONGATION AT RUPTURE (%)
Elongation of the tested sample on the moment of its de-
struction under action of the stretching load.

PART LOAD ELONGATION (%)

Length increase of the sample which takes place due to
successful impact of two defined forces. It is expressed in
percents of the initial length.

ADHESION (H)
The force required for steel cord extraction from the rub-
ber mixture.

CHEMICAL COMPOSITION OF COATING (%)

Amount of every component expressed in percents of the
total coating mass. Defined by means of a atomic-absorp-
tion spectrophotometric analysis.

MASS OF COATING (g/kg of cord)
Quantity of the coating material applied onto the thread
surface.

PA3PbIBHOE YCUITUE (H)

Pa3pbIBHbIM YCUNEM METaNNIOKOPAA Ha3biBAETCA Mak-
CAManbHOR YCumve, MPUIOKEHHOE K UCCTieayemMomy 06-
pasLy, KoTopoe NMPUBOANT K Pa3pbiBy METaNOKOpAa B
MPOLECCe MCMbITAHNA Ha PACTAKEHNE.

YATUHEHWE NP PA3PIBE (%)
YanuHerue MCbiTbiBaeMoro 06pasija, Ha MOMEHT ero
pa3pyLueHIa Moz AeAiCTBUEM PACTATUBAIOLLEN HATpy3KIA.

YOTUHEHWE NPU YACTUYHDBIX HATPY3KAX (%)
YBenuyenve AnMHbI UCMbiTbIBaemoro 06pastia, kotopoe
MPOUCXOANT BCIEACTBUE NMOCNE/0BATENbHOTO BO3/eii-
CTBUA Ha HEro /1BYX Onpe/IeNeHHbIX Harpy3okK. Bbipaxa-
€TCA B NPOLIEHTAX 0T HaYaNbHOI AINHbI.

ALTE3NA (H)
Yaunue, Tpebyemoe AnA U3BNEUEHUA METaNNOKOPAA U3
Pe31HOBOI CMecH.

XUMUYECKNIA COCTAB MOKPBITUA (%)

Konnuecto Kaxaoro KOMNOHEHTa, BbIpaXeHHoe B Mpo-
LieHTax oT 06LLeil Maccbl NOKpbITUs. Onpeensetca npyu
MOMOLLY METOAA aTOMHO-abCopBLIMOHHOI CneKTpodo-
TOMETPUM.

MACCA MOKPBITUSA (r/kr kopaa)
KonuuectBo matepuana nokpbITIA, HAHECEHHOTO Ha no-
BEPXHOCTb HUTU.

www.belsteel.com



BYKBEHHOE
0bO3HAYEHWE
0COBEHHOCTEN
KOHCTPYKLIMI
METAJINOKOPAA

LETTER DESCRIPTION
OF STRUCTURAL
PECULIARITIES OF THE
STEEL CORD

NT — meTannokopa U3 MpoBOAOKM HOPMAbHOI NMPOY-
HocTM (06bIYHO He 0603HaYaeTca), C BpeMeHHbIM COMpo-
TUBNEHUEM pa3pbiBy 2600-3000 H/mm?;

HT — meTannoKopz 13 NpoBoIOKY BbICOKO NPOUHOCTH,
C BPeMeHHbIM CONpoTUBAeHNeM pa3pbiBy 3000-3400 H/
MM

ST — MeTannoKopa 13 NPOBONOKY CBEPXBbICOKOI NPOY-
HOCTH, C BpeMeHHbIM CONpoTMBNeHneM pa3pbiBy 3400-
3800 H/mm?%;

0C — (oTKpbITbINi KOPA) - KOHCTPYKLVS, B KOTOPOIA Ny Mo-
MOLLIY TEXHONOTUYECKIX PUEMOB U3TOTOBIEHNA CO3AAHbI
3a30pbl MeXzy 0TAe/bHbIMI 37IeMeHTaMK, 03BOAAIOLLME
MPOHUKaTb Pe3ViHe BHYTPb KOHCTPYKLIMM MeTasoKopAa;

(C — (KomnaKkTHbIA Kopa) — KOHCTPYKLMA, UMetoLias
NINHeliHoe KacaHue BCex CocefCTBYIOLLNX APYT C Apyrom
37IeMEHTOB, NPy 3TOM MIOLaAb NONEPeYHoro ceyeHna
METaNOKOPAA MMEeT MaKCUManbHo IQheKTMBHOE 3a-
NONHeHNe;

FRP — meTannokopa coxpaHatLuii OTKpbITYI ANA A0-
CTyNa pe3iHbl CTPYKTYpY NPy pacTArMBatoLLeii Harpy3ke
Ha KanaHzpe;

HE — meTannokopa € BbICOKMM MOKa3atenem OTHOCH-
TeNbHOT0 YASIMHEHWA NP PACTAXEHNN.

www.belsteel.com
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NT — steel cord made of the wire having normal strength
(usually not denoted), having tensile strength 2600-3000
N/mm?

HT — steel cord made of the wire having high strength,
having tensile strength 3000-3400 N/mm?

ST — steel cord made of the wire having super high
strength, having tensile strength 3400-3800 N/mm?

0C — (open cord) — construction in which by means of
manufacturing techniques spacing between elements
was formed in order to allow rubber penetrate inside
steel cord construction;

(C— (Compact cord) — construction with linear contact of
all neighboring elements and in addition steel cord cross-
section area has maximum filling;

FRP — steel cord retaining the structure open for rubber
with the stretching loading on the calender;

HE — steel cord having the high relative elongation during
stretching.



FOR CARTIRES LNIA NETKOBbIX LWIH

[MHA BEC
WAMETP ; PASPHIBHOE | HAMOTKM |METANNIOKOPAA
KOHCTPYKLIUM A JIMHEAHAR
merannokopaa  (METAMMOROPIA yyar camgku, | HAMPABREHWE |NNOTHOCT, | UM, | HARKIVILKY ) HAKATYUIKE

MM 0T CBUBKI/ BS60, M BS60, kr
STEEL CORD STEEL CORD DIA, LAY LENGTH, mm| LAY DIRECTION |LINEARDENSITY,|  peeaxinG LENGTH CORD |WEIGTH OF STEEL

CONSTRUCTIONS T o/ FORCEN.MIN | ~PERSPOOL  [CORD PER SPOOL
560, m BS60, m

HOPMAJIbHAA POYHOCTb / NORMAL TENSILE
2x0,30

2+1x0,28 0,70 16,0 S 1,45 469 13000 18,85
2+1x0,30 0,76 14,0 S 1,65 530 11000 18,15
3x0,30 0,64 16,0 S 1,66 530 12000 19,92
3x0,45 0,96 20,0 S 3,76 1090 5350 20,12
3x0,56 1.21 20,0 S 577 1660 3400 19,62
40,25 0,61 10,0 S 1,57 490 12000 18,84
4x0,265 0,63 10,0 S 173 530 10000 17,30
4x0,28 0,66 12,5 S 1,94 602 10000 19,40
2+2x0,25 0,66 14,0 S 1,54 490 12000 18,48
2+2x0,28 0,74 16,0 S 1,93 602 10000 19,30
4x0,250C 0,62 14,0 S 1,56 490 12000 18,72
3x0,30 0C S

BbICOKAA IIPOYHOCTD / HIGH TENSILE

2x0,30 HT 0,60 14,0 S 1,12 413 16400 18,37
2x0,32 HT 0,64 16,0 S 1,27 430 12000 15,24
3x0,28 HT 0,60 16,0 S 1,50 520 13000 19,50
3x0,30 HT 0,64 16,0 S 1,66 592 12000 19,92
4x0,30 HT 0,70 16,0 S 2,23 836 8000 17,84
24+2x0,25 HT 0,66 14,0 S 1,54 551 12000 18,48
2+1x0,28 HT 0,70 16,0 S 1,45 520 13000 18,85
2+1x0,30 HT 0,75 14,0 S 1,65 586 11000 18,15
24+2x0,30 HT 0,78 14,0 S 2,23 836 8125 18,12

3x0,30 HT FRP

CBEPXBbICOKAA NPOYHOCTb / SUPER HIGH TENSILE
2x0,30 ST 0,60 14,0 S
20,35 ST 0,70 16,0 S

*INMHa U Bec Ha KaTyliKe BS40=BS60; Ha kaTywike BS30 & 2 pasa Gonbiuie BS60
*length and weight on the coil BS40=BS60; on the coil BS80 twice as much as compared with BS60

21 www.belsteel.com



ONA JIEFKO-TPY30BbIX  FOR LIGHT TRUCK
LINH TIRES

LUHA BEC
WAMETP ; PA3PLIBHOE | HAMOTKM |METAINIOKOPAA

KOHCTPYKLIUY A TIMHERHAA

meTannokopaa  (METAMOROPAA yyar caypky, HATIPABTEHE | OTHOCTS, ALY | BRGICIET | LIS

BS60, m BS60, kr

MM,
STEEL CORD LAY LENGTH, mm| LAY DIRECTION |LINEAR DENSITY,
STEEL CORD DIA, : || BREAKING | LENGTHCORD [WEIGTH OF STEEL
CONSTRUCTIONS mm g/m FORCEN.MIN | PERSPOOL |CORD PER SPOOL

BS60, m BS60, m
HOPMAJIbHAA NPOYHOCTb / NORMAL TENSILE

4x0,38 0,91 16,0 S 3,58 1020 5200 18,62
2+2x0,35 0,93 16,0 S 3,00 950 5500 16,50
3+2x0,30 0,90 16,0 S 2,79 880 6000 16,74
2+7x0,23 0,89 6,3/12,5 S 2,97 959 6000 17,82
24+7x0,25 0,95 7,0/14,0 S 3,47 122 5000 17,35
2+7x0,26 1,02 7,5/15 SIS 3,84 1215 4700 18,05
2+7x0,28 1,07 75115 SIS 4,38 1340 4500 19,58
3+8x0,20 0,78 6,3/125 S/S 2,67 860 6500 17,35
3+9x0,20 0,83 6,3/12,5 SIS 3,00 900 6000 18,00
2+2x0,30 HT 0,78 14,0 S 2,23 836 8125 18,12
2+2x0,32 HT 0,86 16,0 S 53 890 7000 7.1
3+8x0,20 HT 0,78 6,3/12,5 S/S 2,67 948 6500 17,35
34+9x0,20 HT 0,83 6,3/12,5 SIS 3,00 989 6000 18,00

*ANMHa 1 BeC Ha KaTyLuke BS40=BS60;

Ha katyluke BS80 B 2 pasa bonbLue BS60

*length and weight on the coil BS40=BS60;

on the coil BS80 twice as much as compared with BS60

@
..0.. : (J ®
e3% Jo 0 o
( 1)

3+9xd 2+2xd 3xd 2xd
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FORTRUCKTIRES L8 TPY30BbIX LWH

; NHHA BEC
[VAMETP TIMHENHAA | PA3PLIBHOE| &
METATIAO- MAOTHOCTb, | YCUIWE, H, | HAMOTKW ~IMETAINIOKOPIA
KOHCTPYKLIMY KOPIA WATPAGE- | TOTHOCTE, | SCUME M, | A KATYILKY | HA KATYILKE
META/NOKOPA o | war consn, m/ | fATEABRE BS60, M BS60, kr

- LAYLENGTH, mm |\ A iRECTION|  LINEAR | BREAKING
STEEL CORD CONSTRUCTIONS | o7£( comD DENSIY, | FORCEN. | LENGTHCORD MWEIGTH O STEL
DIA, mm g/m MIN BS60, m BS60, m
HOPMAJIbHAA MPOYHOCTb / NORMAL TENSILE
3%0,22/9%0,20+0,15 (C 1,15 12,5/5,0 S/ 3,33 1020 5000 16,65
3+9x0,22+0,15 1,18 6,3/12,5/3,5 S/S/L 3,85 1234 4400 16,94
3x0,20+6x0,35 1,13 10,0/18,0 /A 5,34 1550 3500 18,69
4%0,56 1,36 16,0 S 7,90 2225 2700 21,33
34+9+15x0,175+0,15 134 5010016085  S/S/S 5,42 1595 3100 16,80
34+9+15x0,18+0,15 1,37 5,0/10,0/16,0/3,5 S/SIZ/S 5,65 1703 3000 16,95
34+9+15x0,22+0,15 1,62 6.3/12.5/18/3.5 SSZS 8,50 2750 2000 17,00
3x0,35/9x%0,32+0,15 (C 1,66 18,0/5,0 SIZ 8,30 2601 2000 16,60
3x0,365/9%0,34+0,15CC 1,71 20,0/5,0 s/ 9,14 2958 1950 17,82
0,20+18x0,175 CC 0,90 10,0 7 3,73 1255 6000 22,38
0,22+18x0,20 CC 1,02 12,5 7 4,84 1565 4700 2,75
0,25+18x0,22 (C 1,13 16,0 YA 5,85 1938 4000 23,40
3X7x0,20 HE 139 3,9/63 SIS 5,75 1357 2800 16,10
3x7x0,22 HE 1,55 4,0/7,0 SIS 7,02 1596 2400 16,85
3x4x0,22 HE 1,18 3,15/6,3 s/S 3,95 883 4150 16,39
2+2x0,35 HT 0,93 16,0 S 3,0 1045 5500 16,50
3+2x0,30 HT 0,90 16,0 S 279 1000 8125 22,67
342x0,35 HT 1,04 18,0 S 3,77 1310 4800 18,10
34+9x0,22+0,15 HT 1,18 6,3/12,5/3,5 S/S/T 3,85 1326 4400 18,10
2+7x0,30HT 1,15 8,0/16,0 SIS 5,05 1700 3500 16,94
2+7x0,32HT 123 8/16 S/S 5,69 1760 3000 18,69
2+7x0,35 HT 135 9,0/18,0 SIS 6,30 2470 2800 18,93
3x0,20+6x0,35 HT 1,13 10,0/18,0 S/1 5,34 1703 3500 17,68
3+8x0,28 HT 1,14 7/14 S/S 541 1856 3500 16,90
3+9x0,25+0,15 HT 1,31 7,0/14,5/5,0 S/S/L 4,85 1785 3350 17,07
3+9x0,26 HT 1,08 7/14 S/S 5,12 1810 3300 16,25
3+9x0,30 HT 1,25 8,0/16,0 S/S 6,76 2400 2800 17,16
3x0,22/9x%0,20+0,15 HT CC 1,15 12,5/5,0 SIZ 3,33 1224 5000 22,67
3x0,28/9x0,26 HT 1,08 15,0 S 5,20 1900 3300 18,94
3%0,365/9x0,34+0,15HT CC 1,71 20,0/5,0 s/ 9,14 3233 1950 19,04
2x0,35ST 0,70 16,0 S 1,51 585 11000 16,61
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INA TPY30BbIX WWH FORTRUCKTIRES

IVAMETP nueAn (paspbisioe | (ADME, e BEC o)
KOHCTPYKLIM M,E(T)‘r‘,ﬂﬂo HATPABE. | O HOCTE, | SCUTMEH: | WA KATYILKY | HA KATYILKE
METARTOKOPIA PR\ war coupn, wwy | SATPABE BS60, M BS60, kr
LAYLENGTH, mm /oY DIRECTION|  LINEAR | BREAKING
STEEL CORD CONSTRUCTIONS LENGTH CORD WEIGTH OF STEEL
STEEL CORD DENSITY, | FORCEN. | LENGTHCORD WEIGTH OF STEEL
DIA, mm g/m MIN BS60, m BS60, m
(BEPX BbICOKAA MMPOYHOCTb / SUPER HIGH TENSILE
20,30T 0,60 14,0 S 11 440 16400 1837
2x0,35ST 0,70 16,0 S 1,51 585 11000 16,61
" —

*INUHA 1 BeC Ha KaTyLuke BS40=BS60;

Ha Katyluke BS80 B 2 pasa 6onbLue BS60

*length and weight on the coil BS40=BS60;

on the coil BS80 twice as much as compared with BS60

023% ol
588 osse

d,+18xd,CC 3xd /9w, (C
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ANA KPYIHO-

[ABAPUTHbIX 1 CBEPX-

FOR EARTH MOVER KPYIMHOTABAPUTHbBIX
TRUCKTIRES lINH

JNAMETP JIMIHEVIHASA | PA3PbIBHOE
MOTHOCTD, | YCWIVE, H,

METAJIIO-
KOHCTPYKLINK L
METATINOKOPIIA KOPIA, HATIPABJIE: r/m HEMEHEE | TYLLKY BS60, m BS60, kr

LUAT CBUBKH, mm/
MM ¢ HUE CBUBKN/
LAY LENGTH, mm
LAY DIRECTION|  LINEAR | BREAKING LE”\{EGRTSI-II’S(())QD \WEIGTH OF STEEL

STEEL CORD CONSTRUCTIONS
STEEL CORD DENSITY, | FORCEN.
DIA, mm o/m MIN G
HOPMAJIbHAA MPOYHOCTb / NORMAL TENSILE
4x6x0,25 HE 1,93 43/8.5 SS 10,30 2300 1500 15,45
34+9+15x0,22+0,15 1,62 6.3/12.5/18/3.5 SSZS 8,50 2600 2000 17,00

7x7x0,22+0,15 2,24 12.5/20/5 SIS 15,20 4200 1100 16,72

BbICOKAA MPOYHOCTb / HIGH TENSILE

7x7x0,25+0,15 HT 2,52 12.5/20/5 SIS 19,80 5900 800 15,84
7x(3+9x0,245)%0,20 HT 3,30 6.3/12.5/28/5 175515 33,07 9000 450 14,88
7X(3+9+15%0,175)%0,20 HT 3,60 5/10/16/38/5 S§S771S1 37,50 11160 375 15,84

e\
‘ L% T g TR
0 00 00/
o \ Qe
\4
3+9+15xd+W 4x6xd X7xd+W

7X(3+9+15)xd+W
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ONPEAENEHNE
XAPAKTEPUCTUK
NP U3IMEHEHNN
[NAPAMETPOB
METAJINOKOPAA

DETERMINATION OF
SPECIFICATIONS WHEN
PARAMETERS OF STEEL
CORD ARE CHANGED

MACCA METANTIOKOPZA HA KATYLLIKE BS60 (BS80):
Q=q*L(Q=2q*L)

rae q - MHeiiHaA N0THOCTb, I/M

L - AnvHa HamoTKM Ha KaTywky BS60

MACCA METANNOKOPIA B KOPOBKE:

G=Q*N

rae N — KonuuecTBo Katywek B Kopobke ana BS60 —
72 wr.; ans BS80 — 36 wr.

TONLIMHA NATYHHOTO NOKPBITKA:
H=d*0,236 *m

H — TonumHa (Mkm);

d — anameTp npoBonok (Mm);

m — Macca natynu (r/kr).

ATPETATHbI PA3PbIB METATOKOPLIA:
Pamzo +70,785d* *n*K /100

f/ie 0, — BPeMeHHoe CoNpOTUBNeHII0 Pa3pbiBy

npoBoNoK, H/mm?

N — YUCO NPOBONOK B METANOKOPAE

(63 onnetoyHoii), Wr;
— MPOLIEHT MOJHbIX NOTEPb MPOYHOCTY OT CBUUBKM, %
K OLIEHT NO! oTe 0YHOCTY OT CBUBKM, %
! -P
K=K+K= 2P %100%

P
rae K — npoueHt norepb npquocm ot Aedopmaninii
CBUBKM, %

K, —npouent KOHCprKTMBHbIX noTepb NPOYHOCTH, %;

K,= ‘F{” 2%100%

rae P — C(yMMa pa3prBHbIX y(MJ'Il/IVI WNCXOAHbBIX NMPOBO-

0K, I-r
Pn — CyMMa pa3pbIBHbIX yCUnii NpoBONOK nocne sedop-
Mauuu, H; )
K, =—1—""%100%
oM

rAe P, — arperatHblii paspblB METaNOKOPAQ.

www.belsteel.com
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WEIGTH OF STEEL CORD PER SPOOL BS60 (BS80):
Q=q*L(Q=2q*L)
wherein g - linear density, g/m

— length of winding on the spool

WEIGHT OF STEEL CORD IN A BOX:

G=Q*N

wherein N — quantity of coils in a box for BS60 — 72 pcs.;
for BS80 — 36 pcs.

THICKNESS OF BRASS COATING:
H=d%*0,236 *m

H — thickness (Xm);

d — diameter of wires (mm);

m — mass of brass (g/kg).

AGGREGATE RUPTURE OF STEEL CORD
Py=0,%0,785¢ *n*K /100

wherein: o, — tensile strength of wire, N/mm?;

n — number of wires in steel cord

(without spiral wrap), pcs;

K, — percentage of full losses of strength due to twisting, %

sum Pa

K=KtK="5—"" P *100%

S|
wherein: Ka — coelX cient of strength losses due to twist-
ing deformations, %
Kk — percentage of structural strength losses, %;
P _-P
_sum d o
K, =P 100%
wherein : R~ the sum of breaking forces of original wires,
H;
P — the sum of breaking forces of wires after deformation,
H; B Pd . Pagr ) ;
K, - 100%

sum



DETERMINATION
OF EFFICIENT USE
OF STEEL CORD
OF ALTERNATIVE
CONSTRUCTIONS
IN TIRES

OMNPEAENEHNE
JOOEKTUBHOCTH
WCMONb30BAHUA

METAJINOKOPAA
AJIBTEPHATUBHbIX
KOHCTPYKLIW B LUHAX

STRENGTH OF 1 m? OF THE FABRIC FOR EVERY TIRE

LAYER:
P,*1000
N=Prn=—s

wherein: Pm — breaking force of steel cord;
n — quantity of threads in fabric for the length of T m;
t — pitch of threads location in the fabric.
. P *1000
n
One of the main conditions in the construction of tires
is their rubber contents, especially between the layers.
Therefore, in calculations the rubber thickness over and
under threads of steel cord of alternative constructions.
However, in case of changing the steel cord diameter
the total thickness of the rubberized fabric will also be
changed. For comparative evaluation coel cient of chang-
ing the tire layer thickness is introduced.
d *100

m=d
wherein: da — diameter of steel cord of an alternative
construction;
d — diameter of steel cord of an obsolete construction;
After obtaining the data of reducing the rubberized fab-
ric thickness for some tire layers find the value of weight
reduction for every layer due to saving the rubberized
mixture.

Q=(V,-V,)*p = (a*b*h - Sn"b*)*p,

P
wherein: Qp — weight of rubber in T m2 of the fabric;

Vn; Vm/k — volumes of the rubberized fabric and steel
cord in 1 m2 of the fabric;

Xp — density of the rubberized mixture;

a; B; h — width, length and thickness of the rubberized
fabric

n — quantity of threads in the fabric for the length of
Tm;

IPOYHOCTb 1 m? TONMOTHA ANA KAXZOr0o Cof
LUVHBI:
P *1000
N=prn=—r—
rie: P — paspbiBHOE yCurve MeTannoKopaa;
N — KONMYECTBO HUTEl B MONOTHE Ha AnnHe 1 M;
t— LLr pacnonoXeHus HUTeil B MONOTHe.
P¥1000

-
OZHVMM 13 OCHOBHbIX YCTIOBHI B KOHCTPYKLWY LUIH ABAA-
€TCs ee Pe3MHOCOAEPKaHIe, 0C0BEHHO MeX Ay ee Clos-
M. [103TOMY B pacyeTax 0CTaeTcA NoCToAHHON TONLLMHA
PE3UHbI CBEPXY U CHII3Y HUTeIT METaNNOKOPAQ anbTepHa-
TUBHbIX KOHCTPYKLMIA. OHAKO C M3MEHeHeM AnameTpa
METaNOKOPAA CYMMapHas To/LuMHA 06pe3uHeHHoro
N0NOTHA TaKxKe OYAET U3MEHATLCA. [lnA CPaBHUTENbHOI
OLEHKM BBOAUTCA KOIQGUUMEHT U3MEHEHNS TONLLMHbI
10 LWNHI.

d*100

K=—g—
rae: d, — AMameTp MeTaNnoKop/a anbTepHaTVBHOI KOH-
CTPYKLY;
d — nMameTp MeTannoKopaa ycrapeBLUeil KOHCTPYKLM;
MonyynB JaHHble MO CHIXKEHNIO TOMLLNHBI 06pe3uHeH-
HOro MOJIOTHA ANA HEKOTOPbIX CTI0EB LUMH, ONpeaeniam
BEJNYIHY YMEHDLLUEHNSA BECa KaXAO0ro U3 C1I0eB 3a CueT
3KOHOMUY PE3UHOBOI CMeCH.

Q=(V, -V, )%, = @"b*h-Sn*h*)*p,

rae: Qp — BEC pe3vHbl B 1M? MONOTHa;
V; V., — 06Xembl 06pe3HeHHOro Nof0THa M MeTano-
Kopaa B 1m2 MoNoTHa;

XL — IOTHOCTb PE3UHOBOIA CMECH;

a; B; h — LMpWHa, ANKHA 1 TOLLMHA 06Pe3HEHHOro NoNoTHa

N — KONMYECTBO HUTEIl B MONOTHE Ha AnnHe 1 m;

K
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S — nnowWazb NonepeyHoro ceueHys NpoBONOK MeTa-
N0KOpAA.

[InA OLLEHKIN BENMYMHbI 06NErYeHa MosoTHa pasmepom
1 M2 BBOAUTCA KOI(OUUMEHT UMEHEHU Beca oA

LNHbI. Q.¥100

K== —
B QP

rae: Q, — BeC pesuHbl NpU UCMI0/b30BaHUM MET/IOKOp-
[1a bTePHATIBHOI KOHCTPYKLMY;
Qp — BEC pe3MHbl C NPUMEHEeHNEM UCXOAHOMO MeTano-
Kopaa.
OueHKa MeTannoeMKocT B LUMHE MpW nepexofe Ha
anbTepHaTvBHbIe KOHCTPYKUMM. B KauectBe MCXOAHbIX
[JaHHbIX 6epeTca Bec 1 NOroHHOro MeTpa MeTansnokopaa
(q) n KonuuecTBO HUTEIA B 06pe3nHeHHOM nonoTHe (),
onpezendemoii Lwarom pacnpesenenus. Bec metanno-
Kopaa B 1 M2 06pe3MHEHHOTO NONOTHA ONPeAENseTCa U3
BbIPAXXEHNA:

QM/qu*n
[InA OLEHKN BeNNYNHBI U3MEHEHUS METaNoEMKOCTH
MooTHa pa3mepom 1 M2 BBOAUTCA KOIDGULINEHT n3Me-
HeHNA Beca MeTansnoKop/aa B NOJOTHe:

a

Q. =(1 Q""—”*100
M/K_( -QM/K)

me:Q;w— BEC MeTa/OKOPAA aNbTePHATUBHON KOHCTPYK-
umn B 1 M? 06pe3MHEHHOr0 NoJoTHa
Q . — BeC MeTannoKopaa yctapeBLueli KOHCTPYKLMN B

MK

1 M? 00pe3MHEHHOTO NONOTHA

S — cross section area of steel cord wires.

For evaluation of weight reduction in Tm2 of fabric the co-
el cient of changing the tire layer weight is introduced.
wherein: 0,*100

f="0
Q, - rubber weight when the steel cord of alternative con-
structions is used;
Qp — rubber weight with the use of the original steel
cord.
Evaluation of the specific quantity of metal in a tire when
transfer is performed to alternative constructions. 1 run-
ning meter of steel cord (q) and quantity of threads in
rubberized fabric (n), found by the pitch of distribution
are taken as the original data. Weight of the steel cord in
1 m? of the rubberized fabric is found from the following
expression: Q =q'n

3

P

For assessment of the value of changing the specific
quantity of metal in the fabric having the size of 1m? coef-
ficient of changing the steel cord weight in the fabric is
introduced: a

Q«/K
Q,=0-5-)100
M/K
wherein: — weight of the steel cord of the alternative con-
struction in 1 m? of the rubberized fabric
Q,, — weight of the steel cord of the obsolete construc-

tion in 1 m2 of the rubberized fabric




IMPACT OF STEEL CORD
FEATURES ON TIRES
PROPERTIES

BNIVAHWE
XAPAKTEPUCTUK
METAJINIOKOPAIA

HA CBOWCTBA LIWH

STANDARD SPECIFICATIONS

Diameter — defines thickness of a rubberized layer, weight
of a tire.

Breaking force — defines load carrying capacity of tires,
weight of a tire.

Linear mass — defines density of the reinforcing material,
weight of a tire.

Total elongation — defines changes of tires geometry un-
der load, resistance capacity to impact loads.

Adhesion — defines the degree of fixing the reinforcing
material in rubber.

NON-STANDARD SPECIFICATIONS

Bending stiffness — in breaker layers of tires it defines tire
operation, the level of rolling resistance along with the
value of breaking force — weight of tires.

Elasticity — it characterizes the initial shape restoration of
steel cord after it was subject to certain deformation.
Fatigue endurance — defines the period of tires opera-
tion.

Contact fatigue (fretting corrosion) — defines the reserve
of strength for reinforcing materials resulting in making
the tires heavier.

Anchoring force — defines the force of internal layer wires
pulling out of external layers in relation to them. The low
level of anchoring reduces the durability index and gives
rise to problems during procession of rubber cord fabric.
Elongation between defined force — defines the impact
resistance capacity.

CTAHJAPTHbIE XAPAKTEPUCTUKN

Jnametp — onpesenser TOALLMHY Pe3MHOBOTO (101, Bec
LUNHBI.

Pa3pbiBHoe ycunue — onpefenser HarpyKeHHOCTb LUKH,
BEC LWWHBI.

JuHeliHas macca — onpeAendeT NIoTHOCTb apMUpYioLLe-
T0 MaTepuana, Bec LWiHbl.

MonHoe yANUHEHWe — ONpefenseT U3MeHeHue reome-
TPUN LUK NOZ HArpy3Koii, CNoco6HOCTb CONPOTUBAATLCA
YIapHbIM Harpy3Kam.

Anresus — onpepenser cTeneHb 3aKpeneHus apMupyto-
LLiero Matepuana B pesiHe.

HECTAHZIAPTHBIE XAPAKTEPUCTIKK

I13rubHan xecTkocTb — B GpeKepHbIX COAX LLNH Onpe-
AenAeT X0AUMOCTb LUWH, YPOBEHb CONPOTUBIIEHNA Kaye-
HU0, COBMECTHO C BENMYNHOI Pa3pbIBHOTO YCUNA — BeC
LUVH.

INACTUYHOCTb — XapaKTepu3yeT cTeneHb BOCCTaHOBAe-
HUA METaNNOKOpZAOM CBOEIl MepBOHauanbHOA Gopmbl,
nocnie T0ro, Kak OH NoJBeprcs onpeaeneHHoil Aedop-
maLum.

YcTanoctHas BbIHOCMMBOCTb — OMpeAeNnseT CPoK IKC-
MyaTaLmum WuH.

KonTakTHaa yctanocTb (GpeTTuHr-kopposus) — onpepe-
NAIT 3anac NPOYHOCTY ANA apMUPYIOLLMX MaTepuanos,
NPUBOAALLEE K YTAXKENEHMIO LUMH.

Ycunue aHKepoBKi — onpeaenser ycunue Bblaepripanue
NPOBOJIOK BHYTPEHHIX CN0EB 113 0607104KIN NPOBOJIOK Ha-
PYXHbIX M0 OTHOLLEHUIO K HUM C110eB. Hukuil ypoBeHb
aHKepOBKI CHUXAET MoKasaTesb BbIHOCINBOCTU U C03-
[aeT npobnembl npu nepepaboTke pe3MHOKOPAOBOTO
nonoTHa.

YAnuHeHe npy YacTMYHON Harpy3Ke — onpedenset cno-
C06HOCTb CONPOTUBAATHCA YAAPHBIM Harpy3Kam.

www.belsteel.com
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KATYLLKW SPOOLS

TUMOPASMEP / STANDARD SIZE DESIGNATION BS 40 BS 60 BS 80/17 BS 80/33
K

ﬁﬂ?ﬁ"&i’? g)P ﬁ:#SeM mm 255 255 255 255
e L 118 118 118 118
gviignTwH?d;{ﬁu et M 166 166 329 329
%Iﬂ:&vgl: |I1Tt]>#]nposon0|(y, MM N 157 = o 315
nggﬂ%moe 0TBEPCTHE, MM 0 - 3 - 3
YnCno vt AMaMETP OTB. M10A OBOZOK, MM p 128 28 2128 —

Number x diameter of drive hole, mm
PaccToAHume Mex Ay LieHTpamu NOBO/IKOBOTO

U LeHTPaNIbHOTO 0TBEPCTUT, MM
Distancpe between (enlt)er of drive hole Q 38 43 38 3
and bore, mm

Macca Karywkn, kr

Mass of a spool, kg 218 229 247 2,51

1N

Il (7§
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PACKAGE

YNAKOBKA

Steel cord is to be packed to cardboard boxes mounted
onto transportation trays. Plastic separators are to be laid
in layers inside the box for fixing the coils with the pro-
duction. All products are to be put into a polyethylene
bag. Plastic trays, separators and coils belong to multi-
circulating reusable containers.

PALLETS

YnakoBKa MeTannoKopaa 0CyLLECTBAAETCA B KapTOHHbIE
Kopoba, ycTaHaBMBaeMble Ha TPAHCMOPTHBIE MOAJ0HbI.
[InA QuKcauum Katylwek ¢ npoayKuueil BHYTpb Kopoba
YKNaZbIBAKTCA MOCNOAHO MNACTUKOBbIE CEnapaTopbl.
Bca mpopykuua ynakoBblBaeTcA B MOMMITUAEHOBbINA
MeLLOK. M1acTMKOBbIE NOAAO0HDI, CENAPATOPbl 11 KATYLUKM
ABNAKTCA MHOr0060pOTHOI BO3BPATHOI Tapoil.

NoAA0HbI

PA3MEPbI / SIZES

A/A

JlnuHa MM/mm 1100
Llnpuna mMm/mm 830
Bbicora MmM/mm 190

Macca Kkr/kg 15,15

MACTUKOBBIE NOJIOHDI / PLASTICTRAYS

NEPEBAHHBIE / WOODEN
b/B B/C I/D
1100 1100 1080
830 833 820
190 188 170
25,5 22 22
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680-1150

Lz

/e

0

1075

Pa3mepbl ynakoBouHoit KopobKu Ha 72 Katywuku (BS 40; BS 60)
unu Ha 36 katywek (BS 80/17; BS 80/33)

Sizes of a packing box for 72 coils (BS 40; BS 60) or for 36 spools
(BS 80/17; BS 80/33)



REUSABLE CONTAINERS BO3BPATHAA TAPA

Cnoco6 yknaaku katywwek BS 40 u BS 60 (x100 wt) Ana nog-
TOTOBKM K BO3BpaTy
Method of spools BS 40 or BS60 (x100 pc) stacking for return

Cnoco6 yknapku Katyek BS 80 (x60 LuT) AnA NoAroToBKM K
BO3BpaTy
Method of spools BS 80 (x60 pc) stacking for return

YKnagika nycTbix KaTyLuek B kopo6
Placing the empty spools to a box

(noco6 yknaaku cenapatopos (x100 L) AnA NOAroTOBKM K
B03BpaTy
Method of separators (x100 pc) placing for return
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