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Producing Import-Substitute Sealing Components from
Composite Elastomers and Polymers

[1pOM3BOACTBO MMMNOPTO3aMELLAOLLNX
YNIOTHUTENbHbIX U3AENNIA U3 KOMMNO3ULIMOHHbIX
3J1aCTOMEPOB 1 NMONIMMepoB

HedTtbulfasEBPA3USA

he intensified production of hydrocarbons at depths
exceeding 1,500 m, temperatures above 150 C, high gas
and water content, active sand production and in the
presence of aggressive chemical agents creates special require-
ments both for equipment design and for material selection.
Units and components containing polymers are a weak point in
oil and gas equipment. More than anything this concerns cable
lines and elastomer seals on units of the submersible electric
pump motor (ESP) and its seal section. This problem is an issue
for all oil and gas equipment manufacturers including large, well
known, American companies.
Another problem that causes trouble for oil producers is sedi-
mentation on the movable operating elements of centrifugal pump
stages. Pump stages can be made of composite polymer materials,

HTEHCH(HUIMPOBAHHASA J00bIYA YIIEBOLOPOJHOTO CHIPHS C ITy-

6uH, npesbimraomux 1 500 M, mpu Temnepatypax csbiure 150 °C,

BBICOKOM Ta30BOM (hakTope, 0OBOJHEHHOCTH, aKTHBHOM IIeC-
KOTIPOABJICHNN U HAIMYNM aTrPECCHBHBIX XUMHYECKUX BO3JEHCTBHIT
HPEIBABIIET 0COOBIE TPEGOBAHMS HE TOIBKO K KOHCTPYKIIUH 060PYA0-
BAHMS, HO ¥ K IPUMEHSIEMBIM B HEM MaTepHasIaM.

Crnabemv MecToM HedTerazooro odopyrosanus (HI'O) asxsgiorcs ys-
JIbI 1 KOMIIOHEHTBI, cojiepikaiiue nommmepsl. IIpexne Bcero, 3To oTHO-
CUTCSA K KaGeTbHBIM JIMHIAM KOMIIOHEHTOB 1 3IaCTOMEPHBIM YIUIOTHEHH-
AM Y3JI0B TIOTPY’KHOTO 3JIEKTPUYECKOTO JIBUTATENIS U €TO THAPO3AIUTEL.
JanHasg mpo6iemMa akTyaJbHAa JUIS BCEX, BKJIIOYAS pSJ BEAYIIAX
AMEpUKAHCKHUX HPOM3BOAUTENIEH HE(TEIPOMBICIOBOTO 0OOPYOBAHHS.

Eme oxxa npo6ieMa, JOCTaBsomas HENPHATHOCTH He(TeA00bIBAIO-
IIM KOMIIAHHMSM, — 3TO OTIOXKEHHUS Ha PAb0YHX OPraHaX IIEHTPOOEKHBIX

Hacocos. CTaBKa 371eCh JIeIAeTCs Ha KOMIIO3UIIFIOHHBIE ITOTAMEp-

0-ring.

® Puc. 1. BHyTpeHHue
NOBPEXAEHNA B PE3UHOBOM
YNNOTHUTENBHOM KOMbLE
KpYrnoro ceyexus.

® Fig. 1. Internal cracks in the

HpIC MATEPHUA/IbI, OJHAKO TEMIIEPATYPHBIC OrPAHUYCHMUS TPAH-
IIMOHHBIX Jy1st Poccny momMepoB Ha OCHOBE ITOIAAMU/IOB Tpe-
IIATCTBYIOT GOJIee NIMPOKOMY HCIIOIB30BAHMIO HOBEHMIINX Mate-
PUIOB.

Bumecre ¢ Tem, Besymiue Muposbie mpoussozute HI'O umeor
B CBOEM apCeHasie Pabodie OPraHpl U3 KOMIO3HIOHHBIX HOJIH-
MepoB Ha ocHoBe PPS (momdenmnencymsduna) u PEEK (mom-
aupadupkeTona). VX NCIOIB3YIOT B IPOOIEMHBIX CKBAKUHAX,
I/ie {00BIYA OCIOKHACTCS AKTHBHBIMI OTIOKECHIAMI COJICH 1 T1a-

PHOTO: REAM-RTI ¢ ®OTO: PEAM-PTU

though temperature restrictions pertaining to the polyamide-based
polymers typically used in Russia hinder wider use of the newest
materials.

Leading world oil and gas equipment manufacturers also use
pump stages made of composite polymers based on PPS
(Polyphenylene Sulfide) and PEEK (Polyether Ether Ketone). These
components are used in problem wells where production is compli-
cated by the intensive sedimentation of salts and paraffins on pump
stages. Composite polymer elements can endure operating tempera-
tures of up to 290 C for long periods of time.

Elastomers for Oil and Gas Equipment

To date, polymer chemistry proposes a wide spectrum of mate-
rials which are actively used by Western producers of compo-
nents for oil and gas equipment manufactures. These materials
include both inexpensive rubbers based on nitrile rubbers
(internationally known as NBR), which are used for making
seals on equipment designed for easy operational conditions,

papuHOB Ha paboYnx opranax. Jlonyckaemasi JUIATEIbHAS TeMIIe-
parypa Ipy SKCILIyaTaliy pabOYHX OPTaHOB 13 KOMITOSHIMOHHBIX TOJIH-
MepoB MozkeT gocturats 290 °C.

dnactomepsbl gna HFO

Ha ceropuamuunii feHb XUMUS IOJUMEPOB NPEJATAraeT MUPOKUI
CIIEKTP MaTEpPHAJIOB, KOTOpbIE aKTUBHO UCIIOJIb3YIOTCH 3alaJHbIMH
npoussoguTeaMu kommiekryomux g HIO. K saum otHOCATCA 1
HEJOpOrue Pe3uHbl Ha OCHOBE HUTPUJIBHBIX KAaydyKOB (MEXIyHAPOJ-
Hoe ob6ozHauenre NBR) 11 IpousBoCTBA YILIOTHEHHI, HCIIOJIb3ye-
MBIX Ha 0GOPYIOBAHMU, IPEJHASHAYCHHOM JUIS JIETKUX YCIOBHI 3KC-
IUIyaTallud, U KOMIIO3UIMOHHBIE MATEPHAJIBI TUIIA (DTOPAIACTOMEPA
Karlez ¢upmer Du Pont, o6ecnednBaomuye n3egusaM MOBBIIEHHYIO
XUMHUYECKYIO ¥ TEMIIEPATYPHYIO CTOMKOCTb.

Yro kacaerca Poccun, ¢ coxanenreM MOKHO IPU3HATD, YTO CYIIECTBY-
Iolye Texauyeckue HopMbl — cranaapTel, OCToI u T.71., o uszenam us
5IACTOMEPOB YCTAPEIH, ¥ FIX COOMOAEHHE BEJIET K MPOM3BOJICTBY «Y3AKO-
HEHHOro Gpaka». OfHaKo, AEHCTBYIONMIT 32KOH O TEXHUYECKOM PETyIu-
POBaHUU HE CTUMYJIUPYET Pa3paboTKy HOBBIX TEXHUYECKUX HOPM.
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and Karlez fluoroelastomer composite materials by DuPont,
which ensure higher chemical and temperature resistance.

In Russia, the existing technical regulations (standards, branch
standards, etc.) for elastomer products have become obselete.
Observation of these standards leads to the manufacture of “legal-
ized defective products”. Nor do prevailing regulations stimulate
the development of new technical norms.

Given the situation, REAM-RTI
engineers have collected informa-
tion on special requirements for
elastomer and composite polymeric
products. While taking into
account complicated operating
conditions, they have tried to meet
these requirements.

Long-term cooperation with
Centrilift has enabled REAM-RTI
specialists to conduct extended
tests of products in compliance with
the standards accepted in the
United States, and has helped them
acquire experience in areas such as
the manufacture and export of pro-
tector bladders and other items for
submersible centrifugal pumps. On
the basis of this experience, REAM-

B cnoxusmerics curyanuu urxeHepol «PEAM-PTH» cobupamm nuH-
(hopManmio o CHenuaIbHBIX TPEGOBAHMAX K 3MACTOMEPHBIM U KOMIIO-
BUIMOHHBIM TOJUMEDPHBIM M3/EIUAM, YUUTBIBAIOIMUM OCI0KHEHHbIE
YCIOBUSA 9KCIITyaTAIAH, U CTPEMIUIICH CIE0BATH 9TUM TPEOOBAHMAM.

JmarensHoe corpyaamuectBo ¢ kommanuei Centrilift mossommto
cnenuanuctaM «PEAM-PTH» mposecTu npogoKUTENbHBIE UCIIBITA-
HUA u3fie/uil B coorsercTBun ¢ npuHaThiMU B CIIIA cranpapramu u
HIPUOOPECTH ONBIT B TaKUX OOJACTAX, KaK
HPOU3BOJCTBO U SKCIOPT AuadparM rujpo-
3AIUTBI, 2 TAKKe JAPYTUX U3JETUiA JUIs 10
TPYKHBIX IIEHTPOOEKHBIX HacocoB. Ha oc-
HOBAHMU HOJYYEHHOTO OIBITA OBUIM CEsIa-
HBl BBIBOJBI O HEOOXOAUMOCTH ydeTa
TPe6OBaHMI KOHKPETHBIX YCIOBUH HpHMe-
HEHMs 3JaCTOMEPHOTO HUBJENUs B y3le
HI'O.

Takum 06pa3oM, K BHEIIHE OJUHAKOBLIM
5IACTOMEPHBIM U3JIEIUSAM, BBIIOIHIIOMIM
¢ynknuM ymiorHuTenei B HepTEra3oBoM
060pyI0BAaHMHU, NPEAbABIAIOTCA Pa3Iny-
Hble TPEOOBAHMSA IO TEIJIOCTOUKOCTH, MO-
PO30CTOMKOCTU, CTOMKOCTH B Pa3JIMYHBIX
cpenax, «KeCCOHHOH CTOHKOCTH», abpasus-
HOH M U3HOCOCTOMKOCTH, A TaKke (pu3nKo-
MEeXaHMJIECKUM CBOMCTBaM (Hampumep, K
OTHOCUTEILHOMY YJIMHEHUIO TIPU Pa3pbl-

RTI specialists conclude that it is
necessary to take into account the
specific conditions under which elas-
tomeric components of oil and gas
equipment are used.

PHOTO: REAM-RTI * ®OTO: PEAM-PTU

® Fig. 2a. Blisters caused by ED in the sample
of Therban-based rubber compaund.
® Puc. 2a. ly3bipu, Bbi3BaHHbIE B]l, B

BE).

OJHUM 3 BaKHBIX TPEOOBAHUIA, PEIb-
ABJISIEMBIX K 9JIACTOMEPAM, HCIIOJIb3YEMBIM B ITPOU3-
BozcTBe KoMILTekTyomux 11t HT'O, sBasercst obec-
[EYEHHUE UX CTOUKOCTU B YCJIOBUSIX GBICTPOro cOpo-

Thus, to externally similar elas-
tomer items functioning as seals on
oil and gas equipment, various requirements will be added as to
heat and cold resistance, resistance to various media, explosive
decompression, abrasion and wear resistance, and on physical
and mechanical properties (for example, to relative elongation
at break).

One important requirement for elastomers used in manufac-
turing components for oil and gas equipment is resistance under
conditions involving a rapid drop in high pressure (explosive
decompression). This is related to the fact that all elastomers — by
their physical-chemical nature - are gas-permeable and can
absorb gases on active ingredient surfaces and in some cases con-
tain ingredients able to “boil” under explosive decompression.

In cases when (due to low gas-permeability) the gas diffusion
velocity is not sufficient for free escape of gases expanding under
a drop in pressure, bubbles (caverns) form inside elastomers
unstable to explosive decompression. These caverns collapse after
gas escape. Most susceptible to this “illness”, are elastomers with
high relative elongations at break. Disintegration shows itself
externally as porosity, fractures, material stratification and even
complete disintegration of the sealing material.

pe3nHoBoil cmecu Ha ocHoBe Therban®.

€ BBICOKOTO JIABJICHHUS (B3PBIBHOI JEKOMIIPECCHN),
TO €CThb TaK HasblBaeMasl «KECCOHHas» CTONKOCTb.
9TO CBA3AHO C TEM, UTO BCE 3JTACTOMEPHI IO CBOEH (PMBUKO-XUMITYEC-
KO MPUPOJE Ia30HPOHUIAEMBI, 00JI/IAI0T CIIOCOOHOCTHIO acopou-
POBATDH ra3sl HA AKTUBHBIX IOBEPXHOCTSIX UHIPEAUEHTOB U, B HEKOTO-
PBIX CIIyYasX, COAEPIKAT UHIPEAUEHTDI, CIIOCOOHbIE «BCKHIIATh» HPU
B3PBIBHOI IEKOMIIPECCHUHL.

B Tex ciyJasx, Korja u3-3a HU3KOH ra30MPOHMITAEMOCTH CKOPOCTD
auddysnu ra3a HeJOCTATOYHA JUIs CBOOOTHOTO BBIXO/IA PACIIHPSTIOIHX-
s Ipu cOpOCE ABICHNS Fa30B, BHYTPU HECTOMKOTO K B3PBIBHOH IEKOM-
IPECCUH 3JIACTOMEpA, OOPa3ylOTCs Iy3bIPHKU (KABEPHBI), KOTOpPLIE
CXJIONBIBAIOTCS MOCTIE BbIXOAA rasa. Hanbosee moaBepskeHsl 3TOIl «60-
JIE3HU» JIACTOMEPBI C BBICOKUMU OTHOCHTE/IbHBIME YJUITHEHHUAMH TIPU
paspeiBe. BHemHe HapymeHue IeJOCTHOCTU IIPOSBIISETCS HOPUCTOC-
THIO, TPEIWHAMH, PACCIOCHAEM MATEPHAIA U JaXe IOJTHBIM pa3pylie-
HUEM MaTepHaja YILIOTHEHHU.

Ha puc. 1 npeacrasieHo H306paxkeHue BHYTPEHHUX ITOBPEXICHUIL B
PE3UHOBOM YILIOTHUTEIBHOM KOJIbLE KPYIJIOTO CEUEHHS, IIOJBEPIHYTO-
IO KECCOHHOMY BO3JeHCcTBIIO. KoJIbIio BBIIIONIHEHO U3 dIacTOMepa, He
006.1a1A10IET0 KeCCOHHOM CTOMKOCTBIO. IIoBpeskIeHNA OT KECCOHHOTO
BO3ﬂeﬁCTBHﬂ NMEIOT BUJ BHyTpeHHI/IX paCCJIOeHHP’I, HOBerHOCTHI)IX
Iy3BIPHKOB-01CTEPOB. Xopomas ra3osas HpoHuIaeMocTs (1o COy) u

Table 1. Recommended Use of Rubber Compounds According to Heat Resistance Groups

Ta6n. 1. Ucnonb3oBaHWe PE3VHOBLIX CMeceil B COOTBETCTBMM C rpynron TensaoCTonKoCcTH

Group # Maximum temperature conditions for operation Recommended rubber compounds
Ne rpynnbi | MakcumanbHble TeMnepaTypHble YCNOBUA IKCANyaTauum Pexomenayembie pe3nHOBbIE CMECH
I Upto+140C Oil-resistant, based on special nitrile-butadiene rubbers NBR
: [o +140°C MacnocTorikne, Ha 0CHOBE cneLmanbHbIX 6yTaaneH-HUTPUIbHBIX Kay4yKoB
" Up to +180 C Heat-resistant, based on hydrogenated nitrile-butadiene rubbers HSN
' [o +180°C TennocToiikne, Ha OCHOBE MMAPUPOBAHHbIX 6YTaANEH-HUTPUIbHBIX Kay4yKOB
n Upto+215C Special heat-resistant, based on fluoroelastomeres TFEP
' [o +215°C CneuwnanbHble TENOCTOKME, HA OCHOBE (DTOP3NACTOMEPOB
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Fig. 1 shows internal damage in a rubber O-ring which has
undergone explosive decompression effect. The ring is made
of an elastomer which is not resistant to explosive decompres-
sion. Damage caused by explosive decompresssion looks like
internal stratification and surface bubbles (blisters). Fig. 2a
shows blisters on the seal bag surface. Good gas permeability
(to COg) and high modulus (hardness) are key properties
which make elastomers resistant to explosive decompression.

It should be noted that resistance to explosive decompression
on one and the same base elastomer may be different. Figs. 2a
and 2b show the results of explosive decompression testing on
two formulas based on the hydrogenated nitrile-butadiene rub-
ber Therban®. Apparently, disintegration takes place in one
case and in the other case the sample retains its functional prop-
erties and dimensions.

When operating under high heat load and hydrogen sulphide
presence, use of a rubber seal bag made of rubber based on sul-

fur cure leads to hardening and loss of the rubber’s functional
properties. Use of rubbers based on peroxide vulcanization does
not resolve this problem in full, though it significantly increases the
overhaul period. Taking into account explosive decompression and
hydrogen sulphide resistance requirements, REAM-RTI specialists
have developed and are using RS-peroxide vulcanized 26ch grade
nitrile-butadiene rubber (group I heatresistance requirements),
Tr-10 grade hydrogenated nitrile-butadiene rubber (group II
requirements), and Af-15 based on Aflas® fluoroelastomer (group
III requirements) (see Table 1).

Stimulation of oil production results in increased heat loads in
the submersible electric motor and necessitates the use of synthetic
oils. By-products of thermal oil destruction - being active radicals —
cause the washout or exraction of some ingredients, such as plasti-
cizing agents, from some inexpensive elastomers. If, however, elas-
tomeric compression plays an essential role in the unit and the elas-
tomer material can considerably improve the product’s functional
properties, then elastomer cost ceases to be the criterion of deter-
mining significance.

Aflas® fluoroelastomer, being a copolymer of tetrafluorethylene
and propylene, is one such material. This elastomer, developed by
Asahi Glass Co, Ltd. (Japan) — as well as the new generation of

® Fig. 3. The friction factor of free friction rubbers versus time.

® Pyc. 3. Fpachuk KO3chULHMEHTA TPEHNSA CKONIb3KUX PE3UH BO BPEMEHMW.

® Fig. 2b. A Therban-based rubber compound resistant to ED. After test-
ing this sample retained its functional properties and dimensions.

® Pyc. 26. Pe3auHoBas cmecb Ha ocHoBe Therban® cToikas k B[l
Mocne ucnbiTaHui AaHHbIA 06pa3eL coxpaHun (yHKLUOHANbHbIE
CBOWCTBA U pa3mepbl.

BBICOKHI MOJY/Ib (TBEPAOCTD) SIBIAIOTCS KIIOUEBBIMH CBOMCTBAMU dJIa-
CTOMEpOB, 00€CIEUNBAIOMNX UX KECCOHHYIO CTOMKOCTb.

ITpu 5TOM, HEOOXOMMMO OTMETUTD, YTO CTOMKOCTH K B3PBIBHOII Jie-
KOMIIPECCHU HA OJHOM M TOM K€ 6a30BOM 3IaCTOMEPE MOKET OBITH Pas-
yuanoit. Ha puc. 2a u 26 mpuBOAATCA Pe3yIbTaThl UCIIBITAHII B3PhIB-
HOI JEKOMIPECCHEH JBYX PELENTyp, CO3LAHHBIX HA CUAPHPOBAHHOM
Gyraauen-HUTpHIbHOM Kaydayke Therban® — B ogHOM ciydae nmeet Me-
CTO paspyLIEHUE UCIBITYEMOT0 00pasiia, BO BTOPOM CIydae 06pasel co-
XpaHseT (PYHKI[OHATBHBIEC CBOMCTBA M PA3MEPHI.

Hcnonp3oBanue pe3HOBOM Ma)parmbl, M3TOTOBJIEHHOMN U3 PE3NHBI HA
OCHOBE CEPHON BYJIKAHU3AIUH, IIPH PAbOTe C MOBBIIEHHOM TEIMIOBOM Ha-
TPY3KOM U HATIYIH CEPOBOZOPOA IPUBOIUT K OTBEPIKACHIIO PEUHBI H T10-
Tepe ee (PYHKIMOHATBHBIX CBOMCTB. [IpHMeHeHre Pe3tH Ha OCHOBE Iepe-
KHCHOI BYJIKQHHM3AIUH HE PElIaeT JAHHYIO IPOOJIeMy B IIOJIHOI Mepe, HO BCe
e 3HaunTenbHo nospimaer MPILL Yunteias TpeGoBaHus 110 KECCOHHOH
CTOMKOCTH ¥ CTOMKOCTH K CEPOBOZOPOJY, crenuamcTsl «PEAM-
PTH>» paspaboTam u ucnonb3yior s npuMenenns 8 HIO Gyraam-
CH-HUTPIUILHYIO PE3UHY IIePeKICHOI Bymkanu3anuu Mapku PC-26u,
KOTOpAasi, B OCHOBHOM, OTBE€YAeT TPEOOBAHUSM I TPYIIIIBI TEIUIOCTOL-

Friction factor f vs. testing time t of a friction pair: 'dry friction’
of the rubber washer - steel bushing pair (Y8 steel)
W3meHenne koadhpuumenta Tpenuns f 0T BpEMEHU cnbITanua t

napbl TPEHNUS: «CYX0E» TPEHUE, Napbl «Pe3uHOBAs LIal0a - cTanbHas BTyNka (cTanb Y8)» Aflas®, o 111 rpynmy Terrocroiikocts (eM. Tab. 1).

035 - f

Oy/lyd¥ aKTHBHBIMU PAJINKAIAMH, BBISBIBAIOT BBIMBIBAHIIE M SKC-
030 1 TPAKIMIO U3 OTHOCHTEIHHO HEJOPOTHX 3MaCTOMEPOB HEKOTOPBIX
o UHIPE/IMEHTOB, HAIPHMEP, IIACTH(PUIUPYIOMUX 106aBOK. OjHa-
°® PC-264c-.. — Symbol denoting REAM-RTI's KO, €CJI 3JIACTOMEPHOE YILIOTHEHHE MIPAET CYIIECTBEHHYIO POJIb
025 - t e rubber compound B y3JI€, 2 MATEPHAJI 3JIACTOMEPA CLIOCOOEH 3HAYUTEIILHO YAYYIIUTD
. PC-264c-.. — ycnoBHoe 0603HaveHne o
CKOMb3KO PESHHOBOH check 000 PEANI-PTH (PyHKIOHATBHBIE CBONCTBA M3JIEIMA, TO B 3TOM CIydae CTOU-
MOCTb 3JIaCTOMEPA IePECTAET ObITh KPUTEPIEM, HMEIONIM OIIpe-
+ PC-264c-16M
Jiesgioniee 3HAYCHNE,
L2l ® PC-264c-21 K Ttaxum matepuazam otHOCUTCS hropanacromep Aflas® — co-
HOJUMED TETPAPTOPSTIVIEHA M HPOIIIEHA. JIaHHBIN 31acTO-
© PC-264c-8 Mep, paspaboraHHbii kommanuei Asahi Glass Co, Ltd. (fmo-
015 HUA), a TaKKe HOBOE IoKojieHue (ropanacromepos Viton
A PC-264c-12M Extrim kommarmm DuPont, oTBedaioT coBpeMEHHBIM TPeGOBaHM-
A
a e AM JUIS IPEMEHEHHS B CIOKHBIX YCTOBUAX SKCILTyaTaIH HeTe-
"4 PC-261c-15M ra3oBOr0, XUMUYECKOTO M JPYrOro 06OPYAOBAHMS U SIBJSIOTCS
0.10 f f f

KOCTH, THIPUPOBAHHYIO OyTajeH-HuTpribHyo peauny TP-10 mox
I rpymmy remocroikocty, 1 AD-15, Ha ocHOBE (hTOp3IACTOMEPA

HuTencudukanms 1066191 He(hTU IPUBOJUT K TIOBBIICHHBIM
TEIUIOBBIM HarpyakaM B I19/] 1 He0OXOAUMOCTU HPHMEHATD CUH-
TeTudeckre Macaa. IIpoAyKThl TEPMUIECKOM AeCTPYKIIMK MaciIa,

SKOHOMHIYHBIM PELICHNEM B KJIacce (PTOPIIACTOMEPOB.
ITpoBoast paGOTHI IO OCBOECHHIO IIPOM3BOJACTBA JCTAICH U3
JAHHBIX MaTepuaioB, crenuamictsl «<PEAM-PTH» croaxny-

Ne7-8 July-August 2005 Wionb-ABryct

PHOTO: REAM-RTI ¢ ®OTO: PEAM-PTU



Viton Extrim fluoroelastomers by DuPont — meet current require-
ments for use in the harsh conditions under which oil and gas and
chemical equipment is operated and are an economical solution
for fluoroelastomers.

Carrying out production development work on components
made of these materials, REAM-RTT experts faced serious prob-
lems related to the materials’ low manufacturability and design
complexity. For this reason, European seal manufacturers refused
to make components from Aflas® fluoroelastomer. REAM-RTI
engineers’ creative approach to solving this problem, however,
means the gradual elimination of technical complexities connect-
ed to the use of this material. Since 2004, a significant number of
Aflas® fluoroelastomer components

COMPOSITE MATERIALS | KOMMNO3UTbI

JINCh C CEPbE3HBIMH IPOOIEMAMU, CBI3AHHBIMU C UX HU3KOU TE€XHOJIO-
TUYHOCTBIO M CJIOKHOCTBIO (popMoBanus getaneil. Kak okasarocs, o
STO NPUYMHE €BPOIICICKUE U3TOTOBUTEIN YIUIOTHEHHI OTKAa3aJIACh
OT mpPOM3BOJACTBA AeTaneil u3 (ropamacromepa Aflas®. Oxnako, TBOP-
YECKUI HOJXO0/, TEXHOJIOTOB KOMIIAHUHU K PEIICHHIO JAHHOU IIPOOJIEMBI
II03BOJISIET FOBOpI/ITI) O IIOCTEIIEHHOM yCTpaHeHI/II/I TEXHOJIOTNYECKUX
CJIOXKHOCTEH, CBA3AHHBIX C HCIIOJIb30BAHIEM 3TOTO MaTepHAIA, U YK C
2004 roza y:ke HaJIAKEHO HPOH3BOACTBO 3HAUUTEIBHOTO KOIMIECTBA
getaneil u3 ¢roparacromepa Aflas®, B wacTHOCTH, YIIIOTHUTEIBHBIX
KoJiel], CHIb()OHOB TOPIEBBIX YIVIOTHEHHH, YILIOTHEHUH JUI Kabeb-
HBIX paS'beMOB. He6OJII)HII/IMI/I HapTI/IﬂMI/I UN3roTaBJIUBAIOTCS HeKOTOpre
BUJIBI AuaparM ruIpOo3aliThl.

ITo maunmaruse xommanun «HOBOMET-

have been produced, in particular O- = IEPMb» cnermamucramu «PEAM-PTH» npo-
. a : : .

rings, face seal bellows and seals for =| Effect of the support washer material on the wear of the axial pair BOJMJINCH  HCCJICLOBAHNS, 3aBEPIINBIIIECS

ble head S fseal b § of the ESP stage in the pentasupporter (material BHA - XXI'p1[15) 6 o CHT
SIS, SITINE types of seal bags g| BrusHWE MaTepuana ONOPHOJi WaiGb! Ha W3HOC OCEBO/ Naps! PaspaboTKOM HOBBIX I/ MaTE€pUATOB —
are also produced in short runs. Z|  crynek UH B 5-onophuke (matepuan BHA - Xrp1/115) KOMIIO3UIIMOHHBIX a6PasMBOCTOMKHUX 3J1ACTO-

e e o e R

At the initiative of NOVOMET- g e e Tow 208 e o0 MepOoB (€ K03 PUIUEHTOM CYXOT0 TPEHUS Me-

PERM, REAM-RTI experts carried - . average size of abrasive paricles -15 mkm Hee (,3), coxpaHsOmUX paGoTOCIOCOGHOCTD
) E pena: Boaa ¢ mmql|)|(|1|)y||gnuw‘|z 1 Ilar/w n,
out research which lead to the devel- : R B B YCJIOBUSAX CYXOTO TPEHHHA. DJACTOMEPHbIE
opment of materials new to the CIS - & s - KOMIIO3UTBI, 00JaJaionye HU3KIM Kodddu-
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Tests (carried out at NOVOMET- § 200 31H IIOKA3aJI1 IIPEBOCXO/ICTBO JAHHBIX 3JIACTO-
PERM) on ESP-unit impeller sup- = MEPHBIX KOMIIO3UTOB HaJ| TPAJAUIIMOHHLIMU
port washers made of wear-resistant 150 MaTepHaJaMyl, TaKUMH KaK TEKCTOJHUT, HOBO-
free friction rubbers, showed the JIOH U KapOoHUT. B pesyabrare HCIBITAaHUM
superiority of these elastomer com- 100 OIIOPHBIX IIAH6 13 «CKOJIb3KUX» PE3UH BbIsIBIIE-
posites over traditional materials HO CHIDKCHHE U3HOCA He TOJIbKO OIOPHOH Iaii-
such as textolite, novolon and car- 5 GBI, HO ¥ OTBETHOII YACTH ITAPBI TPEHMUS — OypTa
bonit. The tests revealed reduced HanpapJsomnero annapara. Ha puc. 3 u 4 npen-
deterioration not only of the support CTaBJIEHBI, COOTBETCTBEHHO, IpauK Koa(du-
washer, but also of the guide collar s ) IIEHTA TPEHHS «CKOJIb3KHX» PE3UH BO BpEMe-

. . . Textolite Flubon  Rubber PC-264c-21

against which the washer rubs. Fig. 3 TeKcTonuT ony6on  Pesua PC-264c-21 HU U U3MEHEHME U3HOCA TTaphl TPEHUS, B KOTO-
and Fig. 4 show, respectively, the fric- POl B KayecTBe MaTepuala ONOPHOH IIAHObI
tion factor of free friction rubbers

TIIPUMEHSICA TEKCTOJUT, HOBOJIOH M «CKOJIb3-

across time and the change in deteri-
oration of friction pairs in which tex-
tolite, novolon and free friction rub-
ber produced by REAM-RTI were
used as materials for the support washer (data are presented with
the permission of NOVOMET-PERM).

Use of support washers made from free friction rubbers may play
a significant role in increasing the durability of equipment used
with formation fluid of increased abrasive content and may reduce
power usage by ESPs in oil production. Free friction rubbers resolve
both the problem of dry friction and the issue of starting moment
reduction, which is very applicable for screw pairs on screw pumps
and downhole motors.

Given strict requirements for units and aggregates in which elas-
tomeric products are used — such as a detailed description of the
application media, temperatures, gas-oil factor, and installation
specifications (design, assembly, operating regulations) - it is tech-
nically possible to develop the required materials. Issues of elas-
tomeric product design and placement, however, need to be con-
sidered at the same time as required materials are developed, i.e. at
the initial stages of the design effort. é

(To be continued in #09/2005)

® Fig. 4. Change of wear of the friction pair.
® Puc. 4. ismeHeHne U3HOCA Napbl TPEHMS.

Kas» pesuHa npoussojictsa «PEAM-PTH» (nan-
Hble npuBoAATcs ¢ pazpemenus OAO «<HOBO-
MET-ITEPMb»).

IIpuMeHeHne ONOPHBIX MAO 13 «CKOMb3KHIX»
PE3HH MOXKET CHI'PATH CYLIECTBEHHYIO POJIb B PEIIEHIH IPOOIEMbI HAIEK-
HOCTH 000PYIOBAHUS B YCJIOBHSIX MOBBIIIEHHOTO COAEPIKAHMS A0pasiBa B
IUIACTOBOM JKHJIKOCTH, @ TaKKe B CHIDKEHHH SHEPro3aTpar HacOCaMU
YIIIH na n06bray Hedrr. C IOMONBIO «CKOMB3KAX» PE3NH PEIIAIOTCS HE
TOJBKO IIPOGIEMBI CYXOTO TPEHHS, HO U BOIPOC CHILKEHUSI IYCKOBOTO MO-
MEHTA, YTO BECbMaA aKTyaJIbHO JUISI BUHTOBBIX nap BHUHTOBBIX HACOCOB U 3a-
OOMHBIX JBUTATEIEN.

13 BBIIIECKA3aHHOTO MOKHO CI€JIATh BBIBOJ, UTO IIPU HUIMIHUHI 0GOCHO-
BAHHO JKECTKUX TPEOOBAHMI K Y3/IaM U arperaTaM, B KOTOPBIX IIPUMEHS-
IOTCSI 3TACTOMEPHBIE M3JIEJNS, 2 IMEHHO — JJOCTATOYHO IIOAPOGHOM OIN-
CaHUU CpeJl IPUMEHEHHs], TEMIIEPATYpP, Ta30BOTO (haKTOpPa, OCOOEHHOC-
TE YCTAHOBKY H3/ie/IUs (KOHCTPYKIMS, MOHTAKHBIE, TEXHOJIOIUYECKUE
PEIIAMEHTBI), CO3/{aHIe HYKHOTO MaTepuaa TeXHUIECKH BO3MOKHO. Of-
HAKO, IIPU 5TOM HEOOXO/IMMO PacCMaTPHUBATh BOIIPOCHI KOHCTPYKIIHH 3J1a-
CTOMEPHBIX U3JI€JINIA ¥ MECT UX YCTAHOBKH OJJHOBPEMEHHO C Pa3spaboTKOI
HEOOXOMMOTO MaTePUANA, TO €CTh HA HAYATBHBIX 3TANlaX KOHCTPYKTOP-
CKHX PaboT. ¢

(Ipodoascenue 6 Ne 09/2005)
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