[Mpobnembl C CyctaBamn?

Joint Problems?

Kak pe3nHoBble, Tak U TEPMOMIIACTUYHbIE MOPYYHU TpebyroT
MHrMbuTopa pacTshkeHusi. Yalle Bcero 3To npoucxoguT B
Buage 18-20 oOTAENbHbIX CTanbHbIX TPOCOB, KOTOpbIE
npoxogaT Mo BCEW OJIMHE MOPYYHSA U npenoTBpallatoT ero
yanvHeHve. B 3oHe coeguHeHus 3Ty kabenu npepbIBUCTbI —
M npegenbHas MPOYHOCTL COEAMHEHUs1 MonaraeTcsa Ha
nepenneTeHne, TEPMUH, OTHOCALLMIACSA K MNepeceveHunto
kabenem B coeguMHEeHUKW, 4YTOObl AaTb COEOUHEHUID €ero
NPOYHOCTb Ha pacTsikeHne. CMOTpPUTE M300paXKeHne HUXKe.

Mpo6nemsbl C CyctaBamun?

He owmnbuTtech, coeguHeHune (Mnu coeanHeHne) B
ntobom 6eckoHeYHOM Nopy4vHE-3TO camasi cnabas
YacTb 3TOro NOPY4HS.

CyLIJ,eCTByeT HECKOJ1bKO HenpaBWUITbHbIX I'Ipe,El,CTaBJ'IeHI/IIZ [0}

mMeToAax coefVHeHMs NMopy4YHeNn, TepMUHaXx,
NCMNomnb3yembix ans onuncaHus nx pasnuyHbIX
KOHGUrypaumm, u Ccpoke Cnyx0Obl, KOTOpbIA crnegyeT

OXngaTtb OT KaXXao0ro n3 HuX.

MeTogbl 1 ycTponcTsa, MCnonb3yemMble Npu U3roToBNEHUM
OEeCKOHEYHOro  MOPYYHsi, 3aBUCAT  OT  KOHKPETHbIX
MaTepuanoB, MWCMOMNb3yeMbIX B KOHCTPYKUMW U3Oenus
nopyyHs. Pe3nHa TpaguMuMOHHO wucCnofb3oBanacb B
KayecTBe OCHOBHOrO  MaTtepuana gng  nopyyHen.
EctectBeHHO, Gonbluas yacTb CbIpOWi pe3nHbl COBCEM He
anacTnyHa-oHa borbLUe NMOXOoXa Ha XeBaTernbHYI PE3NHKY,
noka ee He MoABepralT HarpeBaHVo Mof OaBreHneMm B
TedYeHne OnpedeneHHoro nepuoga BpemeHu. JToT
npoLecc, M3BECTHbIV Kak OTBepXAeHne unv ByrnkaHu3aums
(B 4ectb pumckoro 6ora orHs BynkaHa), npeBpaliaeT
pesnHy B YNpPYyrum, XeCTKUW, SnacTUYHbIA NPOAYKT,

KOTOPbIN  Mbl HasbiBaem “pe3nHon”. JITOT mnpouecc

NEepPEKPECTHbIX CBA3eN He MOXeT ObiTb obpalleH BCMSTb.
[Mocne oTBepXXaEeHUS pe3nHa OCTaeTCs TaKou Xe.

JL Takke ncnoneayet 3anaTeHTOBaHHbIN
TepPMOMNMNacTUYHbIA MONMYpeTaHOBbIN MaTepuan BO BCe
fonblleM KONMMYECTBE CBOMX W3ZEenui AN MOpYyYHen,
KoTopble paboTatoT Mo-gpyromy, HO O4YeHb nonesHo. lMpwu
HOpMarnbHbIX Temnepatypax TepMOonnacTuk UMeeT Te e
CBOWICTBA, YTO M OTBEPXKAEHHAs pe3nHa. OTO 3nacTUYHbIN,
ynpyrnn n xxectkuin. Npn HarpeBaHUn Bbille onpeaeneHHon
TemnepaTtypbl OH HaYMHAET pasMsr4aTbCsd M CTAHOBUTCH
MOXOXMM Ha TyCTYl >KUOKOCTb, BO BpeEMS KOTOPOW OH
MoxeT  OblTb  ccopmupoBaH  (POPMOBAHMEM UMK
aKCTpy3unen. Mpu OxnaxgeHUM OH COXPaHSAET Xenaemyro
dopmy u obnagaetr pesnmHONO4OOHBIMM  CBOMCTBaMMU,
KOoTopbiMM oOnagan [o HarpeBa, W He HyxaaeTca B
danbHevwen obpaboTke. 3TOT npouecc HarpeBa W
OXMaXOEeHNs1 MOBTOPSETCH, B OTNMYME OT OTBEPXKOEHUS
pEe3VHBI.

BMecTo npoYHOCTM Kaxgon OTAeribHOW Mpsan CcTarbHOro
Tpoca Ans  AOCTMXKEHWA MNPOYHOCTM Ha  pacTshkeHue,
nepenneTeHne AenaeTcs MpoyYHbIM 3a CHET CUnNbl yaaneHus
Kagoro Tpoca W3  pPe3uHbl MM TEPMOMNacTU4HOro
Martepuana, B KOTOpbI OH BCTpoeH. LLlaraHne nepenneteHus
yBenuunBaeT nnowagb TNIMHENHOoro KOHTaKTa
3KCMOHEeHUManbHoO, B OTNMYME OT MNPOCTOr0 CTbIKOBAHUS
KoHLOB kabenen BmecTe. CoyeTaHne ycunum, Heobxoanmbix
AN yaaneHus Kkaxaoro kabens n3 matepuana, B KOTOPbIA OH
BCTPOEH, OnpeaenseT KOHEYHY NPOYHOCTb COeANHEHUs Ha
pacTsKeHue.

C TepmonnacTMYyHbIMK MOPYYHAMK MNpoLecc dopMOoBaHMUS
nosBonsieT MaTepuany B MepensieTeHMN MOSIHOCTbI0 Teub
BMecCTe, 3akntoyasi Bce kabenu B NPOYHy0 NMOnMypeTaHoBYO
matpuuy. HesaBucumo o1 Toro, OyaeT nu CoeAMHEHWe
BbIMOMIHEHO C  3aBOACKMM  obopydoBaHWeM wUnv  C
NMepeHOCHbIM MoNeBbIM 060pyAoBaHMEM — pe3yrbTupytoLas
MPOYHOCTb OyAeT OAMHAKOBOW W MPEBLICUT NPEANUCaHHY0
KogoMm MPOYHOCTb Ha paspbiB 25KH.

Ewe OfHUM npenMyLLeCTBOM BblbOpa sABnseTcs
KOMMNNEKT AnA cpaliyBaHusa. 3To AobaBneHHbIi MaTepuan,
BBEEHHbIA B CTbIKOBOE COeAMHeHue, 4ToObl BOCCo3daThb
HeoOXOAMMbIA 06beM U LeNoCTHOCTb, HeobxoauMble Ans
OOMrOBEYHOCTU coeduHeHus. B oTnuume oT pesnHOBbIX
COEOVHUTENbHBIX ~ KOMMMEKTOB, TpebyeT o4yeHb Mmaro
nobaBnsiemMoro  matepuana M abCONOTHO  HyNeBoro

KOnuyecTBa KrieeB, pacTBOPUTENEN UMM OMacHbIX rPYy30B.
370 6eccnopHbI KOPOrb COEAMHEHUIN NOPYYHEN — BbICTPbIN
n '-II/ICTbIIZ, oes H606XO,EWIMOCTI/I NCNOoJ1ib30BaHUA KECTKUNX
pacTBOPUTENEN UMW KIEEB.
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C pesvHOBbIMK MOPYYHAMM pesyrnbTaTbl 3aBUCAT OT KayecTsa
M3rOTOBIEHMST WM TUMA KOHLOB, KOTOPbIE COEAMHSTCA BMeECTe.
CylecTByeT TpU TUNa METOOB COEOVHEHUs] PE3VHBbI, UCTMONMb3yeMbIX
BO BCEM MUpe.

e CpawmBaHne Raw-to-Raw  sBnsietca  Hauboree  4acTo

ncnonb3yembiM MeToAoM 3aBOACKOro CpallyBaHusi, HO Takke
pekoMeHayeTCcss B TMOJSIEBbIX YCIOBUSIX, OCOGEHHO B cuUcTemax
NpMBOAOB MOPY4YHEN C NMOTHBIMM MNPsSIMbIMA UM 0BpaTHBLIMU
nsrnéamu. Mpu coeauHeHMn Raw-to-Raw o6a KoHUa MOpyYHS
COCTOSAT U3 ChbIPOI PesuHbl 1 BYNKAHU3UPYIOTCS BMECTe, obpasys
BbICOKOKa4Y€CTBEHHOE PE3NHOBOE COoeaVHEHME NopyyHel. Agresus
MeXZy BCEMU CIOSIMU MPOYHasi, ycunve Ans yaarneHusl Kaxaoro
Kaberns U3 pesuHbl, B KOTOPYH OH BCTPOEH, MaKCUMU3MPOBaHO, a
NMPOYHOCTb Ha pacTskeHUe Takke npeBbicUT 25 KH.

» CoeguHeHne Raw-to-Cure Hanbonee 4acTo UCnosb3yeTcs B NONeEBbIX
ycnoBusx. Cocrosilasi M3 ogHoro HeobpaboTaHHOrO OTKPLITOrO
KOHLA W OOHOro OTBEPXAEHHOro KOHUa, 3Ta KoHdurypauus
nonynsipHa TeM, YTO TO3BONSET TMOPYYHIO ObiTb CrneumanbHO
NPUCMNOCOONEHHBIM K 3cKajatopy B TMOJMIEBbIX YCMOBUSIX C
OTHOCUTENbHOW NerkocTbio. OTBEPKAEHHbIV KOHEL, pa3pbiBaeTcs B
NorneBbIX YCINOBUSAX NMOCre onpeaeneHns onTMMarbHOW KOHEYHOM
OJNNHBI NOPYYHS, 3aTeM HeobpaboTaHHbIE N OTBEPXKAEHHbBIE KOHLIbI
COEaUHAOTCA  BMECTe C  WCMONb30BaHMEM  crieumanbHbIX
pacTBOpUTENEN U Krees, KOTOpble CTUMYMUPYIOT OTBEPXAEHHYIO
pes3unHy cBs3blBaTbCs C HeoOpaboTaHHOM PEe3VHOM Ha OTKPbITOM
KOHLe. 3aBepLUEHHbIN OMbITHbIM TEXHUKOM COEAMHEHUsT MOpYyYHeNn
NPOYHOCTb Ha pacTskeHMe Takke Bblwe 25KH.

» CpawmBaHne OT OTBEPXOEHUS K OTBEPXKOEHUIO C UCMONb30BaHVEM
sToro Mmetoga TpebyeT komnpommucca MO AONrOBEYHOCTU
cpalLMBaHuNs-coegnHeHne OBYX OTBEPXAEHHbIX KOHLUOB TpebyeT
fbonee CnoOXHbIX MNPOLECCOB paspylieHuss u cbopkn U B
3HaYMTENbHON CTeMneHW 3aBWCUT OT KneeB, YTOObl COXpaHWUTb
cpawBaHne BMecTe. KayecTBO M3roToBnEHUs [OMKHO OblTb
Ge3ynpeyHbiM, 4TOObI ObecneunTb CTPYKTYPHYI LEenoCTHOCTb
COefIMHEHMS.

BaxHo MoHMMaTb, YTO ONsi BCEX 3TUX BapuaHToB TpebyroTcs
BbILUEYNOMSIHYTbIE ~ KOMMMEKTbl  CpaliMBaHWs,  KOTOpbIe
ﬂeVICTBI/ITeJ'IbHO cogepxat TakKume KOMIMOHEHTbl, KakK CcaM
p83VIHOBbII7I nopy4eHb, YyBCTBUTEIbHbIE K CTapeHuto.
ObGecneyeHve TOro, 4YTOObI BalM pPeE3VHOBLIE  MOPYYHM
XpaHUUCb B OPUrMHamNbHOW YMakoBKE, a TakkKe B CyXOM,
npoxnagHoMm ©” TeMHOM MeCTe MeHee 2 neT, 4aBndeTcHd
Krno4veBbIM q.)aKTOpOM. Tak xe Kak u MaTtepuarnbl KOMNNekTa
cpawimBaHua, NOCKOJIbKY pe3nHOBble COeOVHEeHUA nopque|7|
MMEIOT  OrPaHWYeHHbId  CPOK  FOAHOCTM, U  MpaBUrbHOE
ynpaBreHue 3anacamy 00OOMX MaTepuarnoB WMeeT BaXHOe
3Ha4YeHne aOna AOOCTUXEeHUA ONMUTENTIbHOIro CpokKa CJ'Iy)K6bI n
Ge3oTkaszHonm paboTbl Bawero nopyvHsa. OguH nocnegHvn
MOMEHT, KOTOpbIM criefyeT NOMHUTb O PE3UHOBBLIX Habopax Ans
COE[IMHEHMSI MOPYYHEN, 3akM4vaeTcs B TOM, YTO OHWU
[AeNCTBUTENbHO cofepxaT Knew W pacTBOPUTENU, KOTopble
MoryT ObITb TPYAHbIMU U AOPOrMMKn OAna OCTaBKU.

Bce pesvnHoBble BapuaHTbl, kak Obl MPOYHbI OHU HU Obinu; B
pykax KBanuuUMpPOBaAHHOIO TeXHWKa, BCe ewe TpebyloT
OOMOSNHUTESNBHOIO Lara OTAENKN CTbIKOBOrO COeAIMHEHUS nocne
€ro MosIHoW ByrKaHu3auun. OTOT OTAENOYHbIN

Mpouecc Bkmovaer B cebs obpesky, wWnudgoBaHne u
NMONMPOBKY NMOBEPXHOCTEN CTLIKOB, YTODOLI CMeLlaTb UX B Ty Xe
dopMy, UYTO U OcTarnbHas 4YacTb MOPY4YHA. JTOT wwar TpebyeT
He TONMbKO YMEHWs!, HO U BPEMEHM KaK Asl BbIMOJIHEHUS, TaK U
ONs OMMCTKM U MaTepuarnoB, KOTopble He TpebykTcs npu
cpaluBaHum NopyvHen.

OpHOM M3 KIoYeBbIX OCOOEHHOCTEN MONIEBOrO0 COEAMHEHUSsI
nopyYHei €BRsieTcs TO, 4TO, B OTNMYME OT PE3MHOBBIX
NMopy4YHen, npouecc u o06opyaoBaHUE, WCMOMb3yeMble Ha
MecTe, MOEHTUYHbI TEM, KOTOpbIE UCMOMb3YTCS Ha 3aBoje.
Bnarogaps xapaktepucTukam TepMOMIacTUYHON Pe3UnHbl Mbl
ycrnewHo paspaboTanu npoueaypy CpalliMBaHUsi HA MecTe U
N3roToBWN Ha  3aka3  nopTaTMBHOe  (POPMOBOYHOE
obopygoBaHue. 3710  nossongetr JL  BOCMnpou3BeCTU
KayeCTBEHHOE COeAMHEeHWe B MONIEBbIX YCIOBUSX, KOTOpoe
MOXET MNOXBacTaTbCA TaKOM K& MPOYHOM MPOYHOCTLIO,
CTabunbHOCTbLIO Pa3MepoB M MPOYHOCTBIO Ha pa3pbIB, Kak U TO,
4YTO MPOU3BOAMTCH B KOHTPONMPYEMbIX YCIOBUSIX Ha 3aBOAE.
KoHeuHbIn  pe3ynbTaT-8TO  3aKOHYEHHbIA  BHELUHWA  BUA,
KOTOPbIA HEBO3MOXHO OTIMYUTL OT 3aBOACKOrO CpallvBaHMS.
KomaHabl cepTMdUUMPOBAHHBIX CEPBUCHbLIX TEXHWKOB JL U
HaWux oduuManbHbIX NApTHEPOB MO BCEMY MUPY €XErogHo
BbIMOJTHSIOT ThICAYM CpaLLMBaHUIA HA MeCTe.

Mpun Bcex MeTodax cpalliMBaHuUs NMOPYYHEN YCreX B KOHEYHOM
cyeTe 3aBUCWT OT MCMOMb30BaHUSI Hafnexalimx matepuanos
ONs cpalyBaHns ANns AAHHOTO KOHKPETHOro Tura MopydHen.
Bce KOMMOHEHTbI wnu AobaBrneHHble MaTepuarnbl, BKIYas
Knew, cofepxalimecs B Habopax Ons cpalumBaHus, UMelT
OrpaHWMYEHHbIA CPOK FOAHOCTU U [OMKHbI UCMOMb30BaTLCS B
cBeXem BuAe. YcTapeBlIMe KOMMNMEKTbl ANs cpalivBaHuUs
MOTyT BbIMMSAETb HOPMAarbHO, HO HapylaT LeNoCTHOCTb
OKOHYaTENbHOro CpaLuMBaHNSA U B KpalHUX Criyyasix npusenyT
K TOMY, 4TO MOpYYeHb pasBanuTCs Npu cpaLLyBaHum.

Moxanyncta, He cTecHaWTecb obpawaTtbca K Balemy
ToproBoMy npeactasutento EHC Global, 4Ttobbl oTBETUTL Ha
nobble BOMPOCHI M OMpeaennTb, Kakom MeTOA COeaWHEHUS
NOpyYHew nyylle BCcero noaxoauT ANs BalIero NpuMeHeHus.

YcnelwHoe cpalimMBaHue MopyyHeil B 3HAYUTENbHOW CTEneHu
3aBUCUT OT Habopa HaBbLIKOB TEXHWKA, BbIMOSHSAOLWErO
cpalivBaHue, — BHUMaHusA K aetanam. o aTon npuyvHe JL
HacTamMBaeT Ha eXerofHoM cepTUdUKALMOHHOM TpeboBaHum
ONS  BCeX 3aBOACKMX W MOMEBbIX Crneuuanuctos Mo
cpawmBaHuio.  LlenocTHocTb  COeauHEHUs-3TO  KM4d K
LONUTENBLHOMY CPOKY Cry»6bl 1 MEPBOCTENEHHOE 3HaYeHne ans
6e30nacHOCTV BCagHMKa.

Ecnu y Bac BO3HMKNM npobrembl C COeAMHEHUEM MOPYYHEN
UNM Kakol — nmMbo nNpexXAeBPEMEHHbIN OTka3 NopyyYHen-
noxanyncra, coobwute Ham 06 3Tom, Mbl Oyaem pagbl
NMoMOYb.
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Joint Problems?

Make no mistake, the joint (or splice) in any endless
handrail is the weakest part of that handrail.

There are several misconceptions about handrail joining
methods, the terms used to describe their various
configurations, and the service life to be expected from
each.

The methods and apparatus used when making a
handrail endless depend on the specific materials used
in the construction of the handrail product. Rubber
has traditionally been used as the base material for
handrails. Naturally most raw rubber is not elastic at
all — it is more like chewing gum until it is subjected
to heat under pressure for a specific period of time.
This process, known as curing or vulcanizing (after
the Roman God of Fire, Vulcan) turns the rubber into a
bouncy, tough, elastic product we think of as “rubber”.
This process of cross-linking cannot be reversed. Once
cured the rubber stays that way.

JL also uses a proprietary thermoplastic polyurethane
material in a growing number of its handrail products
which works in a different but very useful way. At normal
temperatures a thermoplastic has similar properties to
that of cured rubber. It is elastic, resilient and tough.
When heated above a certain temperature it begins to
soften and becomes like a thick liquid during which it
can be formed by molding or extrusion. When cooled
it retains the desired shape and has the rubber like
properties it possessed prior to heating and needs
no further work done to it. This heating and cooling
process is repeatable, unlike the curing of rubber.

Both rubber and thermoplastic handrails require a stretch
inhibitor. Most often this is in the form of 18-20 individual
steel cables which run the entire length of the handrail
and prevent that handrail from elongating. In the splice
area these cables are discontinuous — and the ultimate
strength of the splice relies on the interweave, a term
referring to the intersection of the cables in a splice, to
give the splice its tensile strength. See the image below.

Rather than the strength of each individual strand of steel
cable to achieve tensile strength, the interweave is made
robust through the force to remove each cable from the
rubber or thermoplastic material that it is embedded in.
Stepping of the interweave increases the area of linear
contact exponentially as opposed to simply butting the
ends of the cables together. The combination of force
required to remove each cable from the material in which
it is embedded determines the final tensile strength of
the splice.

With thermoplastic handrails, the moulding process
allows for material in the interweave to completely
flow together, encapsulating all the cables in a durable
polyurethane matrix. Regardless of whether the splice
is completed with factory equipment, or with portable
field equipment — the resulting strength is the same and
will exceed the code mandated 25kN breaking strength.

A further benefit from choosing is the splicing kit. This is
the added material introduced into the splice joint to
re-create the necessary volume and integrity the joint
needs to last. Unlike rubber splice kits, requires very
little added material and absolutely zero adhesives,
solvents or dangerous goods. This is the undisputed king
of handrail splices — quick and clean without the need for
harsh solvents or adhesives.
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With rubber handrails, the results depend on workmanship
and the type of ends that are being spliced together. There
are three types of rubber splice methods used globally.

* Raw-to-Raw splicing is the most commonly used
method of factory splicing, but also recommended in
the field, especially on handrail drives systems with tight
forward and reverse bends. With Raw-to-Raw splicing,
both ends of the handrail are composed of raw rubber,
and are vulcanized together to form the highest quality
rubber handrail splice. Adhesion between all layers is
robust, force to remove each cable from the rubber in
which it is embedded is maximized and tensile strength
will also exceed 25kN.

e Raw-to-Cure splicing is most commonly used in the
field. Comprised of one raw open end, and one cured
end this configuration is popular in that it allows the
handrail to be custom fit to the escalator in the field
with relative ease. The cured end is torn-down in the
field once the optimal final handrail length has been
determined, raw and cured ends are then spliced
together using special-purpose solvents and adhesives
that encourage the cured rubber to bond with the raw
rubber on the open end. Completed by a seasoned
handrail splice technician tensile strengths are also
above 25KN.

e Cure-to-Cure splicing using this method requires a
trade-off on the durability of the splice — bringing together
two cured ends requires more involved tear-down and
build processes and relies heavily on adhesives to keep
the splice together. Workmanship needs to be flawless
in-order to ensure structural integrity of the splice.

Its important to appreciate that all these options require the
afore mentioned splice kits which do contain components
like the rubber handrail itself which are sensitive to ageing.
Ensuring your rubber handrails are stored in their original
packaging as well as in a dry, cool and dark location for
less than 2 years is key. So too the splice kit materials, for
rubber handrail joints have a limited shelf life and proper
inventory management of both is essential for achieving a
long life and trouble-free performance from your handrail.
One final point to remember about Rubber handrail splice
kits is that they do contain adhesives and solvents, which
can be difficult and expensive to ship.

All the rubber options, as robust as they are; in the hands of
a qualified technician, still require the extra step of finishing
off the splice joint once its fully vulcanized. This finishing

process involves trimming, sanding and polishing the
joint surfaces to blend them into the same shape as
the rest of the handrail. This step not only requires
skill but time both to execute and for clean-up and

materials which
handrail.

is not required when splicing

One key feature of the handrail field splice is
that, unlike the rubber handrail, the process
and equipment used on-site are identical to those
used in the factory. Due to the characteristics of
the thermoplastic rubber we have successfully
developed an on-site splice procedure and bespoke
portable moulding equipment. This allows JL to
reproduce a quality splice in the field that boasts
the same robust durability, dimensional stability
and breaking strength as that produced under the
controlled conditions in the factory. The end result,
is a finished appearance that is undiscernible from
a factory splice. JL’'s teams of certified service
technicians and those of our official partners around
the world, perform thousands of on-site splices every
year.

With all methods of handrail splicing, success
ultimately depends on the use of the proper splice
materials for that specific type of handrail.  All
components or added materials including adhesives
contained in splice kits have a limited shelf-life and
need to be used while they are fresh. Out of date
splice kits, might look OK but will compromise the
integrity of the final splice, and in extreme cases
cause the handrail to come apart at the splice.

Please do not hesitate to reach out to your JL
sales representative to answer any questions and
to determine which method of handrail joint is
best suited to your application.

Successful handrail splicing relies heavily on the
skillset of the technician performing the splice —
attention to detail. For this reason, JL insists upon
an annual certification requirement for all factory and
field splice technicians. Splice integrity is the key to
long service life and paramount to rider safety.

If you are experiencing problems with your handrail
splices or any sort of premature handrail failure —
please let us know, we’d be happy to help.
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