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PeaynbTaTbl TPNG600OrNYECKUX UCMbITaHNA
M3HOCOCTOMKUX HannaBoK st OypusbHbIX 3aMKOB

OCHOBHOW NPUYMHOM N3HOCa 3aMKOB BYPUIbHBIX TRY6
npwv BpaLLEHUN B OTKPLITOM CTBOJ1IE CKBaXKWHbI SIB/ISETCS
Ha/M4Me TBEPOOro C/0s B arPeCCUBHBIX ME0SIOMMHECKNX
0b6pazoBaHIsX. BypeHne B COXKHbIX 9KCMTyaTaLMOHHbIX
YCNOBUSIX MPUBOANT K U3HOCY HapYy>KHOro AnameTpa
3aMKOB BYpUIbHbIX TPYD 1 OBLLEMY N3HOCY BYPUNBHOTO
MHCTPYMeHTa. N5 3almThl 1 YBENMYEHNS pecypca
OypUbHbIX TPYD, Ha MOBEPXHOCTL BYPUIIbHBLIX 3aMKOB
HaHOCUTCSt UIBHOCOCTOMKasA Hannaeka (xapabeHauHr).

XapabeHaMHr — UBHOCOCTOMKOE 3aLLUTHOE
METATTNYECKOE MOKPbLITUE, HAHECEHHOE METOOOM
3MIEKTPOCBAPKM Ha HAaPY>KHYHO MOBEPXHOCTL 3aMKa
BypubHOW TPYObI C LENBIO YBENNYEHUST PECYPCA 3aMKa U
YMEHBLLEHUST N3HOCA 06CaAHON KOSTOHHDI.

B 2014 rogy AO «Cubupckas CepBrcHast KomnaHms»
MPUCTYMIO K SKCM/lyaTaLpmii KOMMIEKTOB BypuiibHbIX TPYO
C UBHOCOCTOKMMI HanaBkamMu. [lepBoHaqaibHO 370 6bI10
HECKOJIbKO KOMIMIEKTOB B PamMKax OrbITHO-MPOMbILLLIEHHO
aKcryataumn. Mo Mepe NoATBEPXKOEHNS YBETNHEHNS
pecypca 6ypUIbHOrO MHCTPYMEHTA C HAHECEHHBIM
XapOOEeHANHIOM, YBENHMBASIOCH KOSIMHECTBO KOMIMIEKTOB
OypPUIbHBIX TPYO C HAHECEHMEM HarTaBKM.

B Bray 0oBOMBHO 60MBLIOO KOJIMYECTBA MapOK
XapAbeHavHra, NpeacTaBIEHHbIX HAa POCCUMCKOM
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Tribological test results for wear resistant hardbanding

The primary cause of drill pipe tool joint wear as it rotates

in the open well bore is the presence of a hard rock layer

in aggressive geological formations. Drilling in such severe
operating conditions results in the wearing of the outside
diameter of the tool joint and of the entire drill stem. To
protect the drill pipes, and to extend their service life, a wear-
resistant hardband is applied onto the tool joint surface.

Hardbanding is a wear-resistant protective metal coating,
arc welded onto the tool joint surface, in order to extend
its service life and to reduce casing wear.

In 2014, the Siberian Service Company JSC started to use
hardbanded drill pipes. At first there were just a few sets
hardbanded within the scope of a pilot operation project.
The number of hardbanded drill pipe sets grew as the
benefits of hardbanding became know.

In view of the wide range hardbanding wire grades
available in the Russian market, a natural question arises
as to how to make the best choice and selection based
on the price/quality ratio in order to avoid using inherently
less effective hardbanding wires. For the purpose of an
unbiased and independent evaluation of wear-resistant
qualities of hardbanding wires from Russian and foreign
manufacturers, MTService LLC and SSC JSC have
conducted a number of tests.
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DRILLING

Ne O6pasel, 3amok Kopposus | Liseta O6pasey, | [lMpumeyaHne
Specimen Tool joint | Corrosion | MOGexXanocTu | okpawe | "
Bluing Coated
0 VcxogHbih 6e3 HamiaBku HOBbII HEeT HeT HEeT ObpaseL, 6e3 Hannasku.
Initial, w/o hardbanding new no no no Specimen w/o hardbanding.
1 Duraband NC, Postle Industries HOBbI HEeT na HEeT Mosickn MexaH4eckn o6paboTaHbl.
new no yes no The collars are machined.
2 OTW-12Ti, Castolin Eutectic 6/y na HeT na MoSACKN UMEIOT HansbIBbl, MEXaHUYECKM He
used yes no yes 06paboTaHb!.
The collars have buildups and are not machined.
3 ARNCO 350XT, HOBbI HeT HeT HeT MecTa HannbIBOB MexXaHN4eckn obpaboTaHb!.
Arnco Technology Trust new no no no The buildup areas are machined.
4 HM 57, WHtepnpo NP 57, Interpro | HOBbilA HeT ha HeT [1OSACKM MMEIOT MOpPbI, MEXaHNYECKM
new no yes no 06paboTaHb!.
The collars have pores and are machined.
5 HIM58, Nutepnpo NP 58, Interpro | HOBbIN HeT na HeT [Nosickn MELoT cneumn4eckyro opmy,
new no yes no MexaHU4eCKn 0bpaboTaHbl.
The collars have a specific shape and are
machined.
6 ASMNGN-GS, ACM HOBbIV HeT na HeT MecTa HanbIBOB MEXaHNYECKM 06paboTaHbl.
new no yes no The buildup areas are machined.
7 OTW-13CF, Castolin Eutectic 6/y na HeT na MosiCKN MMEIOT HansbIBbl, MEXaHUYECKM HE
used yes no yes obpaboTaHb!.
The collars have buildups and are not machined.
8  OnexTpoMexaHnyeckas obpaboTka, SMO | HOBbI HeT HeT HeT ObpaseL, be3 Hannasku.
Electro-mechanical processing (EMP) new no no no Specimen w/o hardbanding.
9 BoTn 3000, Hilong HOBbII HeT na HeT [NosickM MexaHN4ecKn He 0bpaboTaHbI.
new no yes no The collars are not machined.

Tabnmua 1. Ka4ecTBO M3roTOBMNEHVA MPEAOCTABNEHHLIX 06PA3LIOB BYPNBHBIX 3aMKOB.
Table 1. The manufacturing quality of the provided tool joint specimens.

PbIHKE, 3aKOHOMEPEH BOMPOC Bbl6opa Sy4LLIMX
00pa3LoB Mo COOTHOLLIEHNIO LieHa/Ka4ecTBO Ans
VCKITIOHYEHVS 3aBEAOMO MeHee SPEKTUBHBIX HanIaBoK
13 akcryataumn. C Lenblo BbIHECEHNST OOBEKTUBHOM

1 HE3aBVCUMOW OLIEHKIN M3HOCOCTOMKOCTW HamnaBoK
POCCUNCKOro 1 3apybexkHOro Npou3BoacTBa

000 «MTCepsuc» coBmecTHO ¢ AO «CCK» nposenn
pPA4, UCMbITAHWUA.

[MoMrMOo 06pasLoB XapadbeHauHra Ha UCMbITaHMSX
OOMOJSHNTENBHO OblNia NPOTECTMPOBaHA aslbTEPHATUBHAS
TEXHOSI0MS 3aLLMThl BYPUIbHBIX 3aMKOB OT M3HOCA —
obpasel, YNpOYHEHHbIN METOOOM 3NIEKTPOMEXaHNYECKON
obpaboTkm (BMO).

OnekTpoMexaHmdeckas obpaboTka — crnocobd
MOBbILLEHNST UIBHOCOCTOMKOCTUW, MPOYHOCTY U Npeaena
BbIHOC/IMBOCTW, OCHOBaHHbIN Ha MPOXOXKAEHNN

4epes 30HY KOHTaKTa «MHCTPYMEHT-NOBEPXHOCTb»
SMIEKTPUHECKOrO TOKa MPOMbILLEHHOM YacToThl (50 L)
npY OOHOBPEMEHHOM MOBEPXHOCTHOM MIACTUHECKOM
nedopMnpoBaHnn pabodero cnos aetanen (CUIon Toka
400 - 3000 A, HanpspkeHnem 1 — 6 B).

Lns npoBeOeHns UCMbITaHUA akkpeauTOBaHHbIE
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Apart from hardbanding specimens, these tests were
extended to an alternative technology of tool joint
protection against wear — a specimen hardened by the
electromechanical processing (EMP) method.

Electromechanical processing is a method of wear
resistance, strength, and endurance limit improvement
based on passing the industrial frequency (50 Hz) electric
current through the «tool-surface» interface area with
simultaneous surface plastic deformation of the parts
(current 400 — 3000 A, voltage 1 -6 V).

For testing purposes the accredited service companies
rendering hardbanding application services provided
specimens of the commercially produced drill pipe tool
joint SBT 89 (tool outer diameter 127 mm) of strength
grade G-105 with 76.2 mm wide and 2.38 mm high
hardbanding with standard applications.

There were 10 tool joint specimens prepared, in total, for
the tests. Their overall view is provided in Fig. 1:

0. Initial, w/o hardbanding;

1. Duraband NC, Postle Industries;

2. OTW-12Ti, Castolin Eutectic;

3. ARNCO 350XT, Arnco Technology Trust;

ROGTEC |15
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Puc.1. O6pasupl, npeactaBneHHble AN UChbTaHmum
Fig.1. Specimens provided for the tests

CEPBWCHbIE OPraHM3aLn, OKadblBaKoLWME YCITyrn Mo
HaHeCeHWIo XxapadeHanHra, NpeaocTaBuIv 06pasupl
OypuneHoro 3amka CBT 89 cepuinHoro npon3soacTea
(BHEWHWIM arameTp 3amka 127 MM) rpynnbl MPOYHOCTY
G-105 ¢ HaHeCEeHHOW HanNaBKOW LUNPUHOM 76,2 MM

1 BbICOTOM 2,38 MM BbINOJSIHEHHOW CTaHAAPTHbIM
Crnocobom.

Bcero onsa ncnbiranni 66110 nogrotossieHo 10 06pasLos
OypUbHbIX 3aMKOB, OOLLWIA B, NpeacTaBaeH Ha puc. 1:
0. VicxogHbIn 6e3 Hannaeku;,

1. Duraband NC, Postle Industries;

2. OTW-12Ti, Castolin Eutectic;

3. ARNCO 350XT, Arnco Technology Trust;

4.HIM 57, HTepnpo;

5. HIM 58, VHTepnpo;

6. ASM NGN-GS, ACM -
CneuyanbHble HannaBo4YHble
mMaTepuasbl;

7.0TW-13CF, Castolin Eutectic;

8. OnekTpomexaHndeckas obpaboTka,
OMO;

9.BoTn 3000, Hilong.

BHewwHWn B1a 06pa3uoB 1 Ka4ecTBO
HaHeCeHVs HanaBkM NpeacTaBIeHo
Ha puc. 2 1 cBedeHbl B Tabn. 1

VIcnbITaHns NpoBOOUINCKE MO 2 BUOaMm
TECTOB:

1. WcnbiraHre Ne1 Tect no ctaHgapTy
ASTM G65 — mogenpoBaHmne
BpaLLeHns BypUIbHOMO 3amKa B
OTKPbITOM CTBOJIE CKBaXKVHbI.

2. VicnbiraHre Ne2 TeCT no ctaHOapTy
API 7CW (Casing Wear Tests) —
MOOENMPOBaHNE BpaLLEHNS BYpbHOMO

16 | ROGTEC

Puc.3. ObLmn g vChbITaTeNsHOro
cTeHaa, BbinonHeHHoro no FOCT
23.208-79.

Fig.3. The overall view of the test
bench built as per GOST 23.208-79.

4.NP 57, Interpro;

5.NP 58, Interpro;

6. ASM NGN-GS, ACM — Special hardbanding materials;
7.0OTW-13CF, Castolin Eutectic;

8. Electro-mechanical processing (EMP);

9. BoTn 3000, Hilong.

The specimen appearance and the hardbanding
application quality are provided in Fig. 2 and summarized
in Table 1

There were 2 types of tests:

1. Test No. 1 as per ASTM G65 — simulation of the tool
joint rotation in the open well bore.

2. Test No. 2 as per APl 7CW (Casing
Wear Tests) — simulation of the tool joint
rotation in the casing.

As such these two types of tests have
enabled us to reasonably evaluate not
only the specimens resistance to their
own wear, but also their effect on the
abrasive wear of the casing.

Test No. 1 as per ASTM G65
The purpose is to determine the wear
resistance of the specimen surface
layer exposed to abrasive particles
delivered to the friction zone and
pressed against the specimen by a
rotating rubber roller.

Wear resistance was evaluated using a
test bench implemented as per GOST
23.208-79 «Ensuring of wear resistance
of products». See the test bench overall
view in Fig. 3 and the test layout in Fig. 4.

www.rogtecmagazine.com
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Puc.2. O6pasLpl, MpeacTasnerHble oA MenbitaHun - Fig.2. Specimens provided for the tests

3aMKa B 06CafiHOM KOJIOHHE.

Taknm 06pasoMm, UCMbITaHMS NO ABYM BMOAM TECTOB
MO3BOMNIN OO BEKTUBHO OLIEHUTb HE TOSTbKO CTEMEHb
COMPOTMBNEHNST 06Pa3LIOB COBCTBEHHOMY U3HOCY, HO
1 X BO3OENCTBME Ha MPOLECC UCT1paHns obcagHom
KOJTOHHBbI.

UcnbitaHue N21 — TecT no ctaHpapty ASTM G65
3anada — onpeaennTb M3HOCOCTOMKOCTh MOBESPXHOCTHOMO
CcNnos 06pasLoB METOOOM TPeHUST 06 abpa3vBHble
4acTVLbl, NoJaBaeMble B 30HY TPEHVISI 1 MPYKUMaeMble
K 06pasLly BpalLarLLMMCs PE3UHOBLIM POJIMKOM.

[ns OLEHKW N3HOCOCTOMKOCTY MPUMEHSICS
VcnbiTaTenbHbI CTeHA, BbINOHEHHbIN no TOCT 23.208-
79 «ObecneyeHre N3HOCOCTOMKOCTU n3aennine. ObLmn
BU[, UCMbITATENbHOIO CTEHAA NpeacTaBneH Ha puc. 3,
cxemMa Ha puc. 4.

MNepen Ha4aioM UCMbITaHWUM 13 MPEAOCTaBAEHHbIX
OypUbHBIX 3aMKOB ObINIO M3rOTOBNEHO HE MeHee 4
06pa3uoB Ond NpoBedeHWs Tecta no ctaHoapTy ASTM
G65. Bee o6pasLbl MpoLv MeEXaHNYECKYKD 06paboTKy
C OOMYCKOM Ha pasMepbl Mo 7 KBANUTETY U He HIbKe 7

www.rogtecmagazine.com

Puc.4. Cxema
MenbitaHs Nel:
J 1 — ofpaseLy; 2 —
: obpasLenepxarens;
. : 3 — pbiHar; 4 -
A HanpasAAtoLLNMA
Hazpyana  [IOTOK; § —
gy [03aTop noaasm
abpasyBHbIX
Yactu; 6 —
50 _| PE3VHOBBIV POSINK;
 — MPVBOL;
A 8 — YCTPOMCTBO
Ll KOHTPONA
— . CYMMapHOro
| — KoMM4ecTBa
» 060pPOTOB pPonMKa.

b3eaq Fig.4. 4 Layout of

‘ Test No. 1.

1 - specimen,

2 - specimen
holder, 3 - lever, 4 -
chute, 5 - abrasive fines feeder, 6 - rubber roller; 7 - drive;
8 - roller revolutions counter.
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Kslacca no LWepoxoBaTOCTV MOBEPXHOCTU.

B kavdecTBe abpasvea MCMob30BaH MaTepual
3epHUCTOCTBIO 16 MKM (Mn 16[1) NpeaBapuUTenbHO
MPOCESAHHBIN 1 BbICYLLEHHBIN B KaMepax /19 0becnedeHns
napameTpa BriaXkHOCTU He 6onee 0,15%.

[MoaroToB/EHHbIE 06PasLIbl MPOXOANN UCMbITAHNE
Ha cTeHge. [poao/MKNTENBHOCTb UCTbITaHWN

1 NepUoaMYHOCTb 3aMepa M3Hoca 06pasLoB
npoBOAMNAChE B COOTBETCTBUM CO CTaHAAPTOM

ASTM G65 (o1 20 0o 30 MUH B 3aBMCUMOCTU OT
M3MEPEHHOW TBEPAOCTN 06pasua). 1o kaxxagomy 13
BWOOB HamnaBoK NPoBeAeHbl UCMbiTaHnsa 3 06pa3LoB.
YcpeaHeHHble pesynbTaTbl UCTbITaHWM NpeacTaBeHbI
Ha guarpamme (puc. 6). OueHka n3Hoca NpoBoanIach
nyTem B3BELLNBaHNS KaxKaoro obpasua o 1 nocne
MCMbITAHWUIA.

PeaynbTaThl UBHOCHBIX UCMbITAHUIA HanaBNEHHbIX
MaTtepurasioB, NO OTHOLLUEHNIO K MaTeprally 3aMKOB
CEepPUHOro MPOM3BOACTBA, CBUAOETENBCTBYET 0O

3 HEKTUBHOCTU BCEX NCCNEdyEMbIX 0Opa3LoB
POCCUNCKOro 1 3apybexxHOro npon3BoacTea (puc.

6). ObpasLibl C HAHECEHHOW HaMIABKOW N3HOCUNNCH

B 2,5 — 5 pa3 MeHbLLE, YeM UCXOOHbIN 0bpageLl
OypUIbHOMO 3amka 63 N3HOCOCTOMKOM Hannaeku. B
LIeSIOM COXPaHSETCS MpsiMast 3aBUCKMOCTb 3HAYEHNIA
N3HOCOCTOMKOCTW OT TBEPAOCTI MaTepmasia HannaBok.

I3HOCOCTONKOCTL Har1aBoqHbIX MaTepuanos HIM 57, HI
58 (NHTepnpo, Poccusl) HAXOOUTCS Ha YPOBHE NyLLMX
1CCNeaoBaHHbIX MUPOBbLIX 06pa3uos Duraband NC
(Postle Industries), OTW-13CF (Castolin Eutectic). OgHako
ona HIM 57, HI 58 TpebyeTca aopaboTka TeXHOIornm
HaHeCEeHWs Han1aBoOK U MOBbILLIEHNS Ka4ecTBa
BbIMOJIHEHHbBIX MOKPbITUAN.

BoTn 3000, Hilong

SMO EMP

OTW-13 CF, Castolin Eutectic

ASM NGN-GS, ACM

HI 58, NHtepnpo NP 58, Interpro

HI 57, NHtepnpo NP 57, Interpro
ARNCO 350XT, Arnco Technology Trust
OTW 12Ti, Castolin Eutectic

Duraband NC, Postle Industries

0.0628

0.0534

VlcxoaHbin 6e3 HannaBku
Initial, w/o hardbanding

MCXOJHBIN

N puegqeing

Puc.5. VicxooHein obpasel, 6e3 Hannasku 1 Duraband NC,
Postle Industries nocne npoBeneHns UCMbITaHni Nel.
Fig.5. The original specimen without hardbanding and
Duraband NC, Postle Industries after Test No. 1.

The test duration and the specimen wear measurement
frequency complied with standard ASTM G65 (from 20
to 30 minutes depending on the measured hardness of
the specimen). 3 specimens of each hardbanding type
were tested. The averaged test results are provided in

the diagram (Fig. 6). The wear was evaluated by weighing

0.1215

0.1213
CpepnHee 3HaveHve noTepum
B rpammax

0.1220 Average loss in grams

0.0644
0.0615

0.094
0.1185

0.2869

0.0000  0.0500

0.1000

0.1500 0.2000 0.2500

0.3000 0.3500

Puc.6. CpaBH1TenbHas avarpamMma n3Hoca 06padLoB HanaBok Mo peaynsratam UchbiTaHns Ne',
Fig 6. Comparative diagram of hardbanding specimens wear based on the results of Test No. 1.
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Puc.6. CHMOK MYKPOCTRYKTYPbI Hannaeku Duraband NC,
Postle Industries

Fig.6. A picture of Duraband NC (Postle Industries)
hardbanding microstructure

Mo ntoram pesynestaTtoB VicnbimraHnsa Ne1 — TecT no
cTaHoapTy ASTM GB65, MOXXHO caenaTb BbIBOA, YTO
NMPON3BOACTBEHHbIN YCMEX UCMOS1b30BaHMS TEXHOIOMM
HaHECEeHMs UBHOCOCTOMKMX HamnaBok 0ByCioBAeH
peanbHOM 3hHEKTVNBHOCTLIO 3aLLUMThI Tena BypunbHOro
3amMKa 1 TpyObl B LESIOM M MO3BONSIET MPOASIUTL CPOK
akcnayaTauum 6ypuabHOrO MHCTPYMEHTA.

MeTtannorpadcunueckmne nccnenoBaHus
HarnJ1aBo4YHbIX MaTepmnasioB

B nononHeHve K ncnbiratesibHOM nporpamme 6b110
NpPOBEAEHO NCCEO0BaHNE XMMUHECKOTO COCTaBa
HanaBo4HbIX MaTepuanios B cooteeTcTBun ¢ FTOCT P
54153-2010 Ha yH1BEpPCa/IbHOM J1a3€PHOM aTOMHO-
3MUNCCNOHHOM cnekTpomeTpe mogeam CIMNEKC JTASC.

XNMUYECKMIM COCTaB HanMaBOYHbIX MaTEPUaIOB
YKa3bIBAET Ha HaMHME KapbmnaobpasytoLMX S/IEMEHTOB
(Cr, Ti, Al, V, Nb, Mn) HepaBHOMEPHO pacnpeageieHHbIX Mo
HannaBNeHHOMY MOKPbLITULD, YBEMYMBAIOLLMX TBEPOOCTL
1 06PpasyoLLYX C YrNepOAOM MPOCTLIE NN CIIOXKHbIE
Kapbuapl, KOTOpble 06/1a0aK0T BbICOKOM TBEPOOCTHIO C
COXPaHEeHMEM 0OCTaTOYHOW BA3KOCTU.

UcnbiTaHne N°2 - Tect no ctaHpapTty APl 7CW
(Casing Wear Tests)

3agada — onpeaennTb M3HOCOCTOMKOCTL 0BcaaHOM
KOJIOHHbI METOAOM TPEHMS O MOBEPXHOCTHBIN G0N
06pa3suoB M3HOCOCTOMKMX HaMIaBOK C nogaden
abpasnBHOro Matepuana B 30Hy KOHTaKTa.

www.rogtecmagazine.com

Puc.7. CHUMOK MVKPOCTRYKTYPb! Hannaskm OTW-12Ti,
Castolin Eutectic

Fig.7. A picture of OTW-12Ti (Castolin Eutectic) hardbanding
microstructure

each specimen before and after the test.

The results of the hardbanding wear tests performed on
the commercially produced tool joint materials prove the
efficiency of all tested Russian and foreign specimens (Fig.
6). The hardbanded specimens have worn 2.5 — 3 times
less than the the original tool joint without wear-resistant
hardbanding. In general, a direct dependence of wear
resistance values on the hardbanding material hardness
persists.

The hardbanding materials NP 57 and NP 58 from
Interpro, Russia, have exhibited the wear resistance
matching the best tested international brands Duraband
NC (Postle Industries) and OTW-13CF (Castolin
Eutectic). Nevertheless NP 57 and NP 58 still require
perfection of the hardbanding application technology
and improvement of the finished coating quality.

Proceeding from the results of Test No. 1 as per
ASTM G65, we come to the conclusion that the
industrial success of using the hardbanding application
technology is based on the actual efficiency of the tool
joint and the entire pipe body protection, allowing for
extension of the drill stem service life.

Metallographic examination of hardbanding
materials

In addition to the test program, the hardbanding
materials were subject to chemical analysis as per
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Puc. 8. Cxema nenbiraHns Ne2.
Fig. 8. Layout of Test No. 2.

CteHg ons npoeeaeHns ncnbiraHng Ne2 (puric. 9) Bbin
cobpaH Ha 6aze ManiorabapuUTHOro TOKaPHOro CTaHKka C
pPSaOM 00PaboToK:

® YcTaHoBMEHa cucTeMa YacTOTHOMO PeryIMpoBaHnS
07151 COBNOAEHNS TOYHbBIX 1 HEO6XOOMMbIX MapaMeTPOB
4acToTbl BpalleHus (155 06/MuH).

e OCHallEH PbIHaXKHBIM MEXaHU3MOM, 06ECMEYNBAIOLLIM
HeobXoaVMble MapaMeTPbl MPYKaTUS 0bpasLia HanIaBKy
K obcagHowm Tpybe.

e ObecneveHa Nofjada B 30HY KOHTaKTa XXUOKOCTU
BypoBoro pacteopa (nnotHocTb 1050 — 1080 kr/m3) n
HaM4meM B Helt abpasmBHbIX YacTul, U3 pacyeTa 20 r Ha
1 nnTp BypoBOro pacTeopa.

Cxema mncnbitraHnsa Ne2 npeacrtaeneHa Ha puc. 8. g
MCMbITaHVS KaXKO0ro BMAa HanIaBoK M3roTOBEHO MO
nape 06pas3uoB — obpasel 1 KoHTpobpasel,. B ponn
obpasua BbICTynaeT hparMeHT obcaqHom Tpydbl 245 MM,
TOJILWHOV CTEHKN 11 MM, M3rOTOBIEHHAs MO CTaHOapPTy
API 5CT. KoHTpobpaseLl, — hparMeHT HamniaBKu.

[MNoaroToBAeHHbIe 0bpaaup! (prc. 10) MpOXoaunm NCMbITaHe
Ha CTeHfe B TeveHme 8 YacoB. Kavkaple 2 Yaca NpoBOANIICA
3amep TeKyLLEro nsaHoca 06pasLioB 1 KOHTPOOPa3LOB.

Mo KapkAOMy 13 BUOOB HaM/IaBOK MPOBEAEHbI UCMbITaHNS

1 o6pasua. YcpeaHeHHbIe Pe3yIbTaTbl CTbITaHNM
npeacTasneHbl Ha ayarpammve (prc. 12). OueHka nsHoca
MpPOBOAMNACE MyTEM B3BELLMBaHNS Kabkaoro obpasua

20 [ ROGTEC

Puvc.9. CTeHa Ona NpoBeaeH s CMbITaHN
Fig.9. Test bench

GOST R 54153-2010, using the universal laser atomic
emission spectrometer SPEKS LAES.

The hardbanding material assay shows carbide stabilizing
elements (Cr, Ti, Al, V, Nb, Mn) unevenly distributed
across the metalized coating; they increase hardness and
combine with carbon to form single or complex carbides
having high hardness and at the same time maintaining
sufficient viscosity.

Test No. 2 as per APl 7CW (Casing Wear Tests)
The purpose is to determine wear of the casing string
rubbing against the hardbanding specimen surface layer
with abrasive material fed to the contact zone.

The bench for Test No. 2 (Fig. 9) was assembled on
the basis of a compact lathe machine subject to some
modification:

e A variable frequency regulation system was installed to
maintain the required and accurate rotation rate (155 rpm).

¢ A leverage mechanism was added to achieve the
parameters required for pressing the hardbanding
specimen against the casing.

e Drilling mud was fed to the contact zone (density 1050

— 1080 kg/m3) with controlled abrasive particles content
20 g per 1 liter of drilling mud.
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obcagHom TpyObl A0 M MOCAE VUCTIbITaHM,

Vicmbiranmne Ne2 — TecT no ctaHgapTty APl 7CW (Casing
Wear Tests) noateep»xaaeT 3 eKTUBHOCTb POCCUNCKIMX
1 3apybexxHbIX HamIaBOYHbIX MaTepranoB B BONPOCE
3amTbl 06cagHOM TPYObl OT N3HOCA MPU KOHTaKTe

¢ BypuNbHbIM 3aMKOM. VI3HOCOCTONKOCTL 06CaaHOM
TPYObl MPU KOHTAKTE C HamnaBKOW HAHECEHHOW Ha Te0
OypUIbHOIO 3aMka 6onee YeM B 5 pas npeBbILLaeT
M3HOCOCTOMKOCTb MPU KOHTaKTe C MCXOAHbIM 06pa3sL/0oM
6e3 Hannaeku. [1py 3TOM COXPaHAEeTCs 3aBUCUMOCTb
3HAYEHNN N3HOCOCTOMKOCTW OT TBEPAOCTU MaTepuana
Han1aBOK, MaTepuasibl C OTHOCUTEJIbHO HEBbLICOKOW
TBEPOOCTHIO B MEHbLLEN CTENEHM N3HaLLMBAKOT 0bpasel]
obcagHom Tpy6sl (pric. 12).

MeTannorpaduyeckne nccnenoBaHmNa 3amKoB
6ypwJibHbIX TPYO

B pononHeHve K ucnbiratesisHoM nporpamMme Obi1o
npoBeneHO NCCNeaoBaHNe XMMUHECKOrO COCTaBa
mMaTepuana 3aMmkoB OypUnbHbIX TPYO B COOTBETCTBUN

¢ F'OCT P 54153-2010 Ha yHVBEPCa/IbHOM J1a3EePHOM
aTOMHO-3MUCCUOHHOM CrekTpomMeTpe mogdenu CIMNEKC
JTASC MATPVIKC. PegynbTathl UCCneaoBaHUM
npencTaBrieHbl B Tab.2.

PesynbTatbl U3MepeHns TBepOoCTU MOBEPXHOCTHOMO
CI0S UICXOAHbIX, YNPOYHEHHBLIX OMO 1 HannaBneHHbIX
MOKPbLITUM NpeacTaBneHbl B Tab. 3. TBepaoCcTb
M3MepeHa Ha Wandax MUKPOTBEPAOMEPOM
EMCOTEST DuraScan no metoagy Bukkepca npu
Harpyske 100 r.

XNMUYECKNIA COCTaB MaTepurasia 3aMKOB POCCUNCKIX
1 3apybexXHbIX NPON3BOANTENEN BYPUNBHBIX TPYO
yKa3bIBaOT Ha 3HAYUTENbHbIN pas3bpoc cTanen no
cogepxxaHuto yrnepoga (0,22...0,37).

3HaunTeNbHbIM pasbpoc KadecTBa cTasnen,
OTW-12Ti
, \\

[

NZT-MUO®

Puc.11. O6pasey, OTW-12Ti, Castolin Eutectic nocne
NpoBeaeHs ChbITaHMnA Ne?2

Fig.11. OTW-12Ti (Castolin Eutectic) specimen after Test No. 2.
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The layout of Test
No. 2 is shown in
Fig. 8. A pair of
specimens (the
specimen and the
counter-specimen)
were made for
each type of
hardbanding to be
tested.

The specimen
was a fragment

of 245 mm

casing with wall
thickness of 11
mm, manufactured
as per API 5CT
standard. The
counter-specimen
was a fragment of
hardbanding.

Pnc.10. O6pasLipl 1 KOHTPOOPa3LIbl 10
MChbITaHNA Ne2.

Fig.10. Specimens and counter-
specimens before Test No. 2.

The prepared
specimens
(Fig. 10) were
tested on the bench for 8 hours. The current wear of
specimens and counter-specimens was measured every
2 hours. One specimen of each hardbanding type was
tested. The averaged test results are provided in the
diagram (Fig. 12). The wear was evaluated by weighing
each specimen of the casing before and after the test.

Test No. 2 as per APl 7CW (Casing Wear Tests) proves the
efficiency of Russian and foreign hardbanding materials
used for casing protection against wear caused by
contact with the tool joint. Wear resistance of the casing
contacting the hardbanding applied onto the tool joint
surface is more than 5 times higher than that of the casing
contacting the initial specimen without hardbanding. At
the same time the dependence of wear resistance values
on the hardbanding material hardness persists, i.e. the
casing specimen is less worn by materials with relatively
low hardness (Fig. 12).

Metallographic examination of tool joints

In addition to the test program, the tool joint materials
were subject to chemical analysis as per GOST R
54153-2010, using the universal laser atomic emission
spectrometer SPEKS LAES MATRIX. The examination
results are provided in Table 2.

Table 3 shows the results of surface layer hardness
measurement on the initial, EMP-hardened, and
hardbanded tool joints. Hardness was measured
by Vickers method on polished sections, using the
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BoTn 3000, Hilong

SMO EMP

OTW-13 CF, Castolin Eutectic

ASM NGN-GS, ACM

HI 58, HTepnpo NP 58, Interpro

HIM 57, NHtepnpo NP 57, Interpro
ARNCO 350XT, Arnco Technology Trust
OTW 12Ti, Castolin Eutectic

Duraband NC, Postle Industries

0.4 0.3/0.4
05 07 0.8
0.7 0.6 03

0.7 05 03

05 07 [05

05 07 [05

06 04105
04 0.5 0.3
06 04705

VlcxoaHbIn 6e3 HannaBky
Initial, w/o hardbanding

1.4 0.9 1.4

0.0 1.0 2.0

N3Hoc 2 vaca
Wear 2 hours

N3Hoc ¢ 2 po 4 yacos
Wear 2 - 4 hrs

Wear 4 - 6 hrs

3.0 4.0 5.0 6.0 7.0 8.0 9.0

N3Hoc ¢ 4 po 6 yacos N3Hoc ¢ 6 go 8 yacos

Wear 6 - 8 hrs

Puc.12. CpaBH1TENbHas avarpamMma n3Hoca 06pasLioB 06caaHoM TRYyObl MO pe3ynsratam UCMbITaHns Ne2.
Fig.12. Comparative diagram of casing specimens wear based on the results of Test No. 2.

NCNONb3YEMbIX /19 U3rOTOBNEHNST 3aMKOB BYPUIIbHbIX
TPy, OTpUUATENBHO BANSIET HA MSHOCOCTOMKOCTD

He TO/IbKO Tena BypuiibHOrO 3aMKa, HO 1 Ha camoe
cnaboe MecTo Tpyb - pe3bboBble coeanHeHns. B
COYETaHUM C HEBBLICOKOW TBepaoCTLio 210...260

HV 1 NpOYHOCTBIO BUTKOB Pe3bbbl 3TO NPUBOANT K
HN3KOW M3HOCOCTOMKOCTU PE3LOOBBLIX COEANHEHNIA
HEOBXOAVMMOCTI X BOCCTAHOBNEHNS HA TPYDHbIX 6a3ax.
Bonpoc cTonkocTu pe3bboBbiX COEANHEHNI SIBNSIETCA
«CaMbIM Y3K/M MECTOM>» XXM3HEHHOIO LiMKia BypubHON
TPYObI C HaNNaBAEHHbIMW MO Tely 3aMKamMK (HO AaHHas

npob.ieMa He BXOOUT TeMy NPOBEASHHBIX NCCeN0BaHNIA).

3akntoueHne OO0 «MTCepBuc» no
pe3yfbTaTam UcnbiTaHUN

VicnbiTaHms no AByM Buaam TECTOB nokasasm, Y4To
YHUBEPCASIBHOCTU HaniaBOYHbIX MaTepnanoB 4OCTNYb
CJTIOXHO, HO NCMOIb30BaHne BypoBbIMYU NOAPSAHNKAMN
KOMMOHOBOK BYPWIbHOM KOMTOHHBI C PasfnyHbIM
HannaBkaMu eLle COXHee, MOSTOMY PEKOMEHAYETCS
BblOUMpPaThb Hamn1aBoYHble MaTepuasbl 41 HaHECEHWS]
Ha 3aMKW, KOTOpbIE MOYYNN JIyYLUNE CPEeAHMNE
pesynbTaThl. [10 pe3dynsTartam nokasaTenen TeCcToB

K Taknm matepuanamMm MoxxHO oTHecTu: Duraband NC
(Postle Industries), OTW-13CF (Castolin Eutectic) n
Npv HaaIeXalleM Ka4ecTBe TEXHOIOMN HaHECEHUS
poccuinckne matepuansl HIM 57 n HIM 58 (MHTepnpo).

TexHonorna MO, B CpaBHEHUM C TEXHONOMMEN
HaHECEeHMsT Han1aBO4YHbIX MaTepuanioB (XapabeHanHr),
nokasaia HEMHOrO XydLune, HO COMOCTaBMMble
pesynbTaTbl. TexHonorna OMO ykasbiBaeT Ha
BO3MO>XHOCTb MOBbILLIEHWS N3HOCOCTONKOCTU 3aMKOB
OypunbHbIX TPY6 1 06ecnednBaeT COXPaHHOCTb
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EMCOTEST DuraScan microhardness tester under
loading of 100g.

The chemical composition of the materials used in tool
joints from Russian and foreign drill pipe manufacturers
reveal a considerable diversity of steel grades with
regard to carbon content (0.22...0.37).

Such considerable diversity of steel grades used for
tool joint production has an adverse effect on wear
resistance of the tool joint surface as well as on the
thread connections — the weakest point of pipes.
Along with low hardness 210...260 HV and strength
of the thread, it reduces wear resistance of thread
connections and necessitates their recovery at pipe
control shops. The thread connection durability issue
is the «bottleneck» in the life cycle of a drill pipe with
hardbanded tool joints (but this issue is beyond the
scope of the performed examinations).

MTService LLC conclusion on the test results
These two tests demonstrate how difficult it is to achieve
versatility of hardbanding materials, but the situation
becomes still more complicated, when drilling contractors
use drill string assemblies with different hardbanding
types. So it is recommended to select for tool joints such
hardbanding materials that have showed the best average
results. Based on the test results, these materials are:
Duraband NC (Postle Industries), OTW-13CF (Castolin
Eutectic) and Russian materials NP 57 and NP 58 from
Interpro, provided that the latter are applied using a
technology of proper quality.

Compared to hardbanding application technology,

www.rogtecmagazine.com
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Ne | O6paseL Specimen C Cr Mn Ni Si Cu | Mo Vv Ha nosepxHoctn On the surface

0 | VicxooHbin 6e3 HannaBkm 0.31 1.04 | 065|0.13 021 0.12 027 017 | -
Initial, w/o hardibanding

1 | Duraband NC, Postle Industries 037 | 076 | 0.67 1.11  0.24 0.06 - - Cr, Nb, Ti

2 | OTW-12Ti, Castolin Eutectic 0.34 | 1.05 | 1.06 0.06 0.31 0.05 ]| 0.32 - Cr, Ti, Al

3 | ARNCO 350XT, Arnco Technology Trust | 0.29 | 1.06 | 0.65 0.14 ' 0.21 | 0.12 0.26 | 0.17 | Cr, Ti, A, Nb, B

4 | HM 57, Htepnpo NP 57, Interpro 036  1.32 | 099 0.19 | 0.27 | 0.16 A 0.28 - Cr, Ti, Al

5 | HM 58, NHtepnpo NP 58, Interpro 025 | 1.03 | 0.76|0.27 1 0.25 | 0.23 | 0.14 - Cr, Ti, Al, Nb

6 | ASM NGN-GS, ACM 026 | 1.05 | 064  0.13 021 |0.13 025 | 0.19 Cr,Ti,Nb

7 | OTW-13CF, Castolin Eutectic 0.36 | 1.056 | 051 0.08 0.250.07 023 0.15 | Cr, Ti,Nb

8 | OnektpomexaHudeckas obpabotka, AMO 0.26 | 1.00  0.67 | 0.28 0.25 | 0.23 | 0.16 - -
Electro-mechanical processing (EMP)

9 | BoTn 3000, Hilong 0.22 | 1.05 | 0.88 0.05  0.22 - 0.31 - Cr, Nb, B

Tabnuua 2. PesyrsraTs! MCCNenoBaHna XMMYECKOro COCTaBa 3aMKOB BYPIbHbIX TOYO

Table 2. Results of drill pipe tool joints chemical analysis

Ne | O6pasey, TeepoocTb, HV Hanbonee Mpumedarve

Specimen Hardness, HV nosTopseMas | Note

TBepOoCTb, HV
The most repeated
hardness, HV

0 | VcxoaHbln 6e3 HarnaBku 185...260 210...240 Cranb ¢ cogepxaHnem yrnepoga 0,31 %

Initial, w/o hardbanding Steel with carbon content of 0.31%
1 | Duraband NG, Postle Industries 725...960 750...840 -
2 OTW-12Ti, Castolin Eutectic 440...940 540...615 -
3 | ARNCO 350XT, Arnco Technology Trust 720...990 700...740 -
4 | HM 57, NHtepnpo NP 57, Interpro 420...603 440...520 -
5 | HIM 58, NHtepnpo NP 58, Interpro 770...890 830...850 -
6 | ASM NGN-GS, ACM 705...845 760...810 -
7 | OTW-13CF, Castolin Eutectic 470...645 580...630 -
8 | OnekTpomexaHmnyeckasi obpaboTka, IMO 380...650 420...540 Cranb ¢ cogepxaHnem yrnepoga 0,26 %

Electro-mechanical processing (EMP) Steel with carbon content of 0.26 %
9  BoTn 3000, Hilong 330...480 380...400 -

Tabnuua 3. TBepaoCTb NOBEPXHOCTHOMO COst 06Pa3LIoB
Table 3. Hardness of the specimen surface layer

06cagHOM KONOHHbI MOCPEACTBOM 3aKaikum
MOBEPXHOCTHOrO CNOS BYpPUIbHBIX 3aMKOB, Kak
anbTepHaTVBa xapa6eHanHry.

Kpome 6ypunbHOro 3amka, TexHonorna 9MO

Ha TOM >Xe 0060pya0BaHMM MNO3BOAFET MOBbLICUTL
M3HOCOCTOMKOCTb HapY>XHOWM 1 BHYTPEHHEN 3aMKOBOW
pe3bbbl BYpPUMbHbLIX TPYD. TEXHONOMMYECKNA NpoLLecc
YyNPO4YHEHUS He TpebyeT pacxogHble HanaBOYHbIE
Martepuanbl Uan 3alnTHbIE rasbl.

CTonmocTb O60py,D,OBaHI/I9| ona nposegeHnd

www.rogtecmagazine.com

the EMP technology has yielded some lower, but still
comparable results. As an alternative to hardbanding,
the EMP technology is able to improve the tool joint
wear resistance and to ensure safety of the casing
through the tool joint surface hardening.

Apart from the tool joints, the EMP technology

may be used to improve wear resistance of the drill

pipe external and internal thread, using the same
equipment. The hardening process does not require any
hardbanding consumables or shielding gases.

The cost of EMP equipment is comparable with the

ROGTEC |23



B GYPEHVE

TexHonornm SMO comsmeprma Co CTOMMOCTbIO
MODOUIBHOrO KOMMIeKca No HaHECEHNO M3HOCOCTOMKUX
HannaBok. MO BbINOAHAT Ha METANIOPEXYLLMX
CTaHKax, NPON3BOAUTEIbHOCTb OnepaLun paBHa
BPEMEHV HAHECEHNS M3HOCOCTOMKOW HaraBKy.

Oner ®omuH, MNaBHbIV cneuuasincT Mno
| 6ypeHunto ckBaXknH, AO «Cnbupckas
& CepBucHasa KomnaHus»
i AO «CCK» bnarogapuTt KOINeKTnB
> 000 «MTCepBuc» 3a BbICOKOE Ka4eCTBO
B BbLINOSIHEHHbIX PABOT MO UCTbITAHMIO
M3HOCOCTONKMX Hannasok. Cneumanmctsl OO0
«MTCepBuc» 0OBPOCOBECTHO BbINOHUMM B3STbIE
Ha cebs 0653aTeNbCTBa, YeM MOATBEPANN CBOKO
penyTauuto. 3a HECKObKO MECSILIEB, MPaKTUYECKN «C
HyNs» OblNT CKOHCTPYMPOBAH UCTbITATENbHBIA CTEHA,
ONs NpoBeaeHNs UCnbiTaHWn No ctaHaapTy APl 7CW
(Casing Wear Tests). Camu vcnbITaHWs NPOLAY Mo
rpadurKy ¢ NOAHOW (POTO 1 BUOEOCHEMKON KaXKO0ro
aTana BbIMNOJIHIAEMbIX PAbOT, a MpUBJIEYEHNE K paboTam
Hay4HbIX coTpyaHnkoB MI'TY nm.H.3.baymaHa nossonseT
He COMHeBaTbCS B 0O EKTUBHOCTM 1 HE3ABUCHMMOCTY
NpoBeaeHHbIX UCCNEO0BaHUN.

B naneHenwem pesynbsTaThl NPOBeOEHHbIX UCTIbITaHNIA
OyoyT NPUMEHEHbI 4115 Bblbopa Hanbonee 3KOHOMNYECKN
3 PEKTUBHBIX MBHOCOCTOMKMX HAMIaBOK Ha aTane
NPUOBPETEHNS HOBbIX KOMMIEKTOB OYPUIIbHbIX TRYO.

Cepren KysHeL,oB, TeEXHUYECKNI OUPEKTOP
000 «TexHOMaLL»

YyacTune B UCTIbITAHUSX N3HOCOCTOMKIAX
HarnaBok B ycnoBkax OO0 «MTCepsuc»
Mo3BOMMSIO HaM MPOBECTY aHaNM3
XapaKTepUCTVIK Halllen NpoayKLun B
CpaBHEHUV C APYrUMK MPOU3BOANTENAMN XxapabeHayHra.

[ogobHbIE CCNenoBaHya NOABMraloT Ha PaspadboTKy
N BHEAPEHNE HOBbIX TEXHONOMYECKIX PELLEHW,
HanpaBneHHbIX Ha YyLLeHe Ka4eCTBEHHbIX
nokasartesnen Halew npoayKLUmm.

MeToavka nposeneHns UCCnenoBaHnin 1 ypoBEHb
CreumanMcToB VX MPOBOAVIBLIMX HE OCTaBAOT HU Kakix
COMHEHWIN B OOBEKTUBHOCTY DESYNIBTATOB.

K coxkaneHuo, Halla KOMMNaHus y4acTBoBana B AaHHbIX
MCMbITaHVAX TOMBbKO C OAHMM 06PAa3LIOM Hallem
npoayKUMY — XxapabeHamHrom mapky BoTn-3000.

Ha cerogHawHmin aeHs mexxkay OO0 «TexHomald» 1 OO0
«MTCepBuC» OOCTUMHYTA AOrOBOPEHHOCTL O MPOBEAEHN
VCCnegoBaHu BCen NMHENKY HarnnaBok cepu BoTn
npowssoacTea komnanun HILONG.

[onyyeHHble Pe3ybTaTthl UCMbITaHWIA MOMOrYT HaM B
pPaszpPabOoTKE HOBbIX BUOOB MPOOYKLMM VI MOAEPHM3ALN
JaBHO OCBOEHHbIX M3HOCOCTOMKMX Hannasok BoTn-1000,
BoTn-3000, BoTn-5000.
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cost of a mobile plant for wear-resistant hardbanding
application. EMP operations are performed on metal
cutting machines, and the operating capacity is equal to
hardbanding application time.

Oleg Fomin, Chief Drilling Expert,

Siberian Service Company JSC

SSC JSC thanks the MTService LLC team for high quality
of the performed hardbanding test works. MTService
specialists have fulfilled their assumed obligations with
due diligence, thus proving their reputation. Within several
months, almost «from scratch», they managed to build
the test bench to perform tests as per APl 7CW standard
(Casing Wear Tests). The tests were conducted on
schedule with full photo and video documenting of each
work phase, while engagement of research staff from
Bauman Moscow State Technical University leaves no
doubts about the unbiased and independent nature of the
performed studies.

The results of the performed tests will be used for future
selection of cost effective wear resistant hardbandings
at the stage of procurement of new drill pipe sets.

Sergey Kuznetsovy,

Technical Director,

Technomash LLC

We have participated in hardbanding testing performed
by MTService to analyze the properties of our products
against other hardbanding manufacturers.

Such studies help to facilitate development and
implementation of innovations aimed at improving our
product quality.

The studies method and qualification of the specialists
clearly demonstrate the fairness of the results.

Unfortunately, our Company has participated in the test of
only one hardbanding specimen BoTn-3000.

Technomash and MTService have agreed to test the
entire BoTn hardbanding range produced by HILONG.

Test results will allow us to develop new products and

upgrade BoTn-1000, BoTn-3000 and BoTn-5000
hardbanding that have been in service for a long time.
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JoH buwon, OupekTop no passuTnio 6usHeca,
«ApHKO TekHONoOKN»

Komnanwsa Amco Technology |pesBbiHariHO
NOMbLLEHA KOMMYECTBOM BPEMEHM 1
BHUMaHWS, YAENEHHOMO U3roTOBUTENSAM
N3HOCOCTOMKIX CM1aBOB aepamm
oTpacin yperns Poccuinckon @enepacin. Fon Tom,

4TO Mbl cumTaem otyHeT AO «CCK» Mo TBepaoCniaBHbIM
MOKPBITUAM LLArOM B BEPHOM HaNpPaBIeHU, Mbl Takxe
NPUBETCTBYEM Oa/bHENLLYIO PabOTy 3aKkasuyvka 1, B
B0sIbLLIEV CTEMEHV, OTPACN MO COBEPLLUEHCTBOBAHUIIO
METOOOB MCCNea0BaHN, NCMNONb3yEeMbIX ANS OLIEHKM
06pa3LoB TBEPAOCMNABHBLIX MOKPLITVM B N1ab0paTopHbIX
ycnosusax. C cepeayHbl 90-x rofoB Halla KoMMaHs
paboTaeT C MchbITaTeNbHbIMM NabopaTopPUIMIA,
N3BECTHBIMY BCEMY MVPY Kak MepBONpOXOLbl B 061acTy
aHanM3a XxapakTeEPUCTUK M3HOCOCTOMKIX MOKPbLITUM,
Cama komMnaHust Arnco BHECNa 3HaYNTENbHbIM BKNALA,

B OOCY>XAEHVSA, LIENBIO KOTOPLIX ObI/10 CO3aaHue n
YNyYLIEHWE METOAVIK, MCMONb3YEMbIX MPY MPOBEOEHNN
NCCNenoBaHUM M3HoCa 06CaaHbIX KOMOHH OT MepBbIX
paspaboToK AccoumaLnm HxeHepos-6ypoBrkos (DEA-
42) 0O COBPEMEHHbIX TEXHUYECKMX YCNOBWIA MO pacyeTy
HaNPs>KEHU AMEPUKAHCKOrO HEMTAHOIO MHCTUTYTA
API'7 CW, a Takke nenbitaHnin AMEprKaHCKOro
obLecTBa No UChbITaHWIo Matepranos ASTM 65.

o Mepe vx pazpaboTKy HaM CTaso MOHATHO, HYTO
JaHHBIVM MpoLece TpebyeT BpemMenu. Mbl Takxke y3Hanw,
4TO HE TOSIbKO MPOLEHT 1M3HOCa 06CcaaHOW KONOHHbI
ABNAETCHA peluaroLLyM akTopoM A5 ONepaTopoB

NPy MOAEMPOBaHNM CBOWX MPOEKTOB BypeH/s, a
CcKopee psaf OOMOMHATENBHbBIX SKCMEPUMEHTaSIbHbIX
OAHHbBIX, MONYYEeHHbIX B Pe3ysbTaTte UCTbITaHu, B
KOHEYHOM cHeTe, POPMUPYET NCXOAHbIE CBEAEHUA

0715 anrOpPUTMOB, MPUMEHSIEMBIX MPU MOAEMPOBAHUM
npeanonaraeMbiX PE3YNLTATOB ByPEeHIs COBPEMEHHOM
CKB&XKVHbI,

[y TOM, 4TO NTabopaTopHble AaHHbIE BaXHb! A5
MUHUMATTBHOW CPABHTENBHOM OLIEHKM COMOCTaBUMBIX
XaPaAKTEPUCTVIK Pa3NINYHBIX USAENUIM, Mbl HE MpeKpalliaem
NoaYepKVBaTh, YTO 6OMbLLIOE 3HAYEHME 0719 ONpeaeeHNs
0BLLIEV SDMDEKTNBHOCTY USHOCOCTOVKMX MOKPBITUA MMEKOT
VNMEHHO UCTBITaHVA B MPOMBICTIOBBIX YCNOBMSX. HET ABYyX
O/HaKOBbIX CTBOSOB CKBEXKVH, a KONMYECTBO MapamMeTpOB
MPOXOOKN KparHe BeMMKO. Komnanms Arnco coxpaHsaeT
YBEPEHHOCTb B CBOEM 3asBNeHUN 06 0b6ecreqeHM
OTPACI M N3HOCOCTOVK/MY MaTepuaniamii C NyHLLIUMA Ha
PbIHKE XapaKTEPUCTVKaMWN Ka4eCTBa 1 A0S TTOBEHHOCTY,
BbIMyCKaeMbIMM CneuyanbHO ANs o6canHbX Toyo. Mbl
GnarofiapHsb! 3a MOCTOAHHOE BHYMAHWE CO CTOPOHbI
Y4aCTHUKOB POCCUMCKOrO CexkTopa BypeHns 1 Haaeemcs,
YTO 3aKa34MKM B OTPac/ BbIOEPYT Hall M3HOCOCTOMKME
MaTepviansl.
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Don Bishop, Director, Business Development,
Arnco Technology

Arnco Technology is extremely encouraged by the amount
of time and attention being given the manufactures of
hardband alloys by leading names within the Russian
Federation’s drilling sector. While we view the SSC
Hardbanding Report as a step in the right direction, we
encourage the customer, and by larger measure, the
industry, to continue to improve the testing methods used
to evaluate hardband samples in the laboratory. Since the
mid-1990's, our company has worked with the testing
houses known around the globe as pioneers of hardband
performance analysis. Armco itself has contributed greatly
to the discussions that have sought to form and improve
the methods used in conducting the casing wear test,
originating from the Drilling Engineers Association (DEA-
42) to the modern day Stress Engineering APl Spec

7 CW as well as the ASTM 65 test. Throughout their
development what we have come to know is that the
process takes time. We also know that it is not simply the
casing wear percent that is the final tool for Operators as
they model their drilling program, rather, it is a number of
additional experiment outputs derived from the test that
ultimately feed the algorithms used to model potential
outcomes of a modern day well,

While laboratory benchmarks are important in creating a
minimum “apples to apples” comparison across products,
we cannot stress enough the importance of a field trial to
determine overall hardband performance. No two wellbores
are the same, and drilling variables are numerous. Arnco
remains steadfast in our claim of providing the industry

with the highest quality and most durable casing friendly
hardband alloy on the market. We appreciate the continued
consideration from members of the Russian drilling sector,
and look forward to becoming the hardband of choice for
customers across the industry.

Mikhail Baranov, Chief Executive, ASM -

I Special Welding Materials Ltd

On behalf of ASM — Special Welding
Materials Ltd, | would like to thank you

1 for invaluable experience and information

| we have received during performance

of trials by your company. Unfortunately, the article is
limited to the pure results of trials and measurements
while it would be great to know also the opinion and
comments of specialists as well as the positive and negative
characteristics of each material and, particularly, our product.

Our life requires further development and continuous
improvement of materials. So, we will be glad to
participate in such comparative trials again.
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B GYPEHVE

Mwuxaun bapaHos,

NcnonHnTenbHbIN OUPEKTOP,

000 «ACM CneuuanbHble HamnaaBo4YHble
matepuvanb!”

Ot "ma OO0 «ACM CrewyianbHble HanaBOYHbIE MaTepViasibl»
6narogapto 3a 6eCLEHHbIM OMbIT 1 MHDOPMALIVIO, KOTOPbIE

Mbl MONYHIIM B pE3y/srare MPOBEASHHBIX BAMM UCTIbITaHAN,

K coxaneHmo B faHHOM CTaTbe Mbl BUOMM TOMBKO Cyx/ie
pe3yrsTaThl TECTOB W UBMEPeHI. XOTenock Obl YorblLLAaTh
MHEHWE 11 KOMEHTaPWM CNELIMAITCTOB, Y3HaTb MONOMUTENBHBIE
1 OTPMLIATENBHBIE XaPAaKTEPUCTVIKI MO KaXXAOMY Martepvany 11 B
HaCTHOCTM MO HaLLemy MPOAYKTY.

PKV13Hb 3aCTaBNAET HAC PAasBMBATLCS, HEMPEPLIBHO
COBEPLLEHCTBOBATL CBOV Matepviasisl U Mbl Oyem pafbl BHOBb
MPVHSTE YHacTVE B MOA0OHbIX CRABHNTENBHBIX VICTbITaHSX.

Anekcen CanoBHUKOB, [eHepasnbHbIN
oupektop OO0 «MTCepBuc»
Peaynsrarbl TECTOB HamsaHO Mokasari, Y10
MCMONb30BaHVE HE SaLLMLLIBHHOO SaMKa
BypyeHon Tpyobs! mpocto HE JONMYCTUMO!

Taroke TeCTbl MOATBERAVIM TEKYLLIYIO
PACCTaHOBKY OPEHA0B HAal PhIHKE HArIaBOYHBIX MATEPVAsIOB
Ons BypeH/st Ha cyLLe.

ECTb 2 MOMEHTa, Ha KOTOPbIE HEOOXOOVIMO OBPAaTUTL BHMAHE
B OvpKavLLVe rodpl:

e Kuranckiie 6peHbl: Harmdie BCEro OOHOM MapK/
KUTACKOIO HarIaBOYHOMO Matepuana B AaHHOM TECTE,
BEPOSTHO PE3Y/BTAT HE OCBEOOMIEHHOCTW VX MPOVSBOAVTENEN
. Ho Kntarckime 6peHpl Becerga BeyT cebst arpecyiBHO U
HACTOMYVBO, W MOBEPLTE, VM ECTb HTO CEroaHA Nokasars. Ecin
OHV Y2Ke MPVILLM C 3aBOAaMI MOMHOMO LiK/a Mo MooU3sBOACTBY
BypUbHBIX TRYO B POCcuto, TO B BOMPOCE MSHOCOCTOMKIAX
HarMaBOK OH MOMYT TakKe MPEMOOHECT HEMPUATHbIE
CHOPMPK3bI AR MPOKOB Ha PbIHKE.

e Poccunck/ie BpeHpl: BOMOXHA NI PeaIbHAA KOHKYPREHLIS
C VHOCTPaHHbIMM MPOV3BOANTENAMA? Hennoxve drsiHeckme
pE3yrbIaThl B TECTAX - STO MEPBbIA Lar, Heotxoommo
CKOHLIEHTPMPOBATHCA HA CTAOWITIBHOCTIA TEXHONO M
HaHECEHA 11 Pa3BYBATL PEMVIOHASTBHOE MOVCYTCTBYE.

PomaH UrHaTteHko, F'eHepasibHbIN OUPEKTOP
000 «NHTEepnpo- TroOMEHb»

OueHb pap, 3aBepLLUEHNIO UCMbITaHWA, U
HE CKPOIO, OOBOMEH pesysTaTami Hallx
mvatepuanos INM-HIM 58/3 u Mr-HrM 57.
OuyeHb JOArO W K 3TOMY MOMEHTY - 1,5
roga. YTo Kacaemo s3amMedaHui, TO Mbl X BCE y4TeM,

W MPUNOXKIAM MaKCMYM BOSMOXXHOCTEM U YCUINM

0719 UX YCTPaHeHNs. Kak roBopuUTtcs «HET npeena
COBEPLLEHCTBY»!

Brarogapum KomMaHgy CneumanicToB NpOBOAVBLLINX
TeCTnpoBaHWE, 3a X I_IpOCbeCCI/IOHaJ_II/\BM, TeprieHne n
aeKBaTHble BbIBOAbI U KOMMGHT&DI/II/I!
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Alexey Sadovnikov, General Director,

MTService LLC
The test results obviously demonstrate that the use of an
unprotected tool joint is IMPERMISSIBLE.

The tests have also proved the alignment of hardbanding
brands for onshore drilling in the market.

Two aspects shall be emphasized in the coming years:

e The Chinese brands: only one grade of Chinese
hardbandings was present in the test. It may be a
result of low awareness of the manufacturers. But

the Chinese brands are still making aggres-sive

and persisting moves, and believe me, they've got
something to offer. The fact they hit the Russian market
with their integrated drill pipe plants proves that they
can spring a mine to the market of wear resistant
hardbandings.

e As to Russian brands: Can they really compete with
the foreign manufacturers? The good physi-cal results
of tests are a kick off. They need focus on stability of an

application technology and extend the regional coverage.

Roman Ignatenko, General Director,
Interpro-Tyumen LLC

I'm very glad that testing has been completed and must
admit I'm really satisfied with the results of PP-NP 58/3
and PP-NP 57. We have spent a lot of time — a year
and a half — to reach this goal. As for the comments we
will consider all of them and do our best to resolve them
accordingly. As the saying goes, there's always room for
improvement,

We do appreciate the competence, patience, reasonable
conclusions and comments of specialists who have
performed testing.

Alexey Shilovskiy, Deputy Director,

Castolin Eutectic

We are very grateful that our products
have been chosen for this test. The
results again proved that Hardbanding
alloys developed by Castolin Eutectic,
are one of the best on the market. We achieved these
results due to our investments in our own production
and R&D centers, which develop and test our new
products and also through our very stringent quality
control systems. For example, our gas shielded,

flux cored alloys, OTW, have been tested on active
field components, under the most extreme drilling
conditions and they were approved according to set
industry standards and customer approvals, e.g. NS-1
and NS-2 standards from the Fearnley Procter Group,
who specialize in testing materials, equipment and
services for the oil and gas industry.

www.rogtecmagazine.com



DRILLING

KonuH Oadbdb, OupekTop, Hardbanding Solutions
Mbl kparHe npraHaTensHsl CCK sa
opraHMsaLyio NepBoro MacLLUTabHoro
NCCNenoBaHMa TBEPOOCIIABHbIX MaTep asion
— xapnbeHouHra — B Poccun. B poccunckon
-, OyPOBOV MPOMBILLIIEHHOCTY BCE aKTVIBHEE
NPUMEHSIOTCS MaTepuanbl, Take kak Duraband, koTopble
MO3BONAOT TAKXKE CHN3UTL U3HOC 0BCaaHbIX TRYO, 1 B
OTHETE MPVBOOATCS HEKOTOPLIE (haKTbl, OOBACHSOLLIVE
JaHHYI0 TeHOEHLWO. B TO »e Bpewms, nabopatopHoe
1ccnenoBaHMe Takoro poaa No3BONSET NOAYHNTb JaHHbIE,
KOTOPbIE MOMYT UCMONB30BATHCA OIS WIKOCTRALMN
TOSTBKO OTAENBHBIX XaPaKTEPUCTVIK KaxXO0ro MaTtepuana.
Mbl HACTOSATENBHO PEKOMEHOYEM YHUTBIBATL W OpYyr/e
Ba>KHble DaKTophbl, HAMPUMED, HAOEXHOCTb MaTeprana

1 BO3MOXXHOCTb BOCMOSMb30BATHCA TEXHUHECKON
MNOAAOSOXKKOW, MpeniaraeMon NPOn3BOOUNTENEM.

HapexxHbIM, B JaHHOM cnydae, 6ydeT TOT MaTepualt,
KOTOPbIM HE PaCcTPECKaeTCa U He paspyLUMTCa Nocne
BTOPOrO WM TRETLEMO HaHeceHUs. MHore KoMnaHm,
KOTOPbIE 3aHUMAaKOTCA MPOV3BOACTBOM CBAPOHYHON
MPOBOJIOKN, MOMYT USFOTOBUTHL M3HOCOCTOMKMN CriaB.

Ho Korga peys MaeT o ByprbHBIX 3aMKax C BbICOKM
coaeprkaHvem yrmepoana, ropasno CNoXKHee U3roToBUTb
mMarepuas, obnagatoLnm Kak M3HOCOCTONKOCTBIO, Tak

N HAOEXKHOCTBIO. TONMBKO HEMHOMME MPOV3BOAUTENM

MOMYT MPEJIOKUTL TaKOW XapaO3SHOMHIOBbLIN Matepuar.
HexoppekTHo 6yaeT ckasaTb, YTO TOT UM MHOM MaTepuan
conocTaByM ¢ Duraband noTomy, 4TO Y HEro MoYTU Takme
>KE MoKasaTtesnm rno USHOCOCTOMKOCTW. B JacTHOCTY,

9TO CTaHOBUTCA OYEBWOHBIM, KOrAa, B XOO€ AaHHOro
NCMbITaHWA, CEePbeaHbIe AeeKTbl B XapabaHAUHIOBOM
MOKPBITVN MPOABNSKOTCS YrKE MPW NEPBOV HAMNNaBKe
MPOBOSIOKN, MPEIaraeMon OOHVM 13 YKa3aHHbIX
Npov3BoaMTENEN. HTO >KE MOBOPUTE O MOBTOPHOM
HaHecerun? MprveHeHre MaTeprana, NoaBep>KeHHOro
PACTPECKVBAHMIO 1 Pa3PYLLEHUIO, MPVBOONT K
CYLLIECTBEHHBIM Pacxodam Ha PEMOHT BYPUIIbHOMO
VHCTRYMEHTa 1 MoTepsiM OT MPOCToeB. B cpeaHem B Poccun
KaokObI MECsL, NepBIqHast 1 BOCCTaHOBUTESbHAA HarnaBka
Duraband NC ocyLLecTBNaeTCs Ha 3amvkii 6owree Hem 1000
BypUIbHBIX TRYO. 1 3T XapaO3HOVHIOBbIE MOKOLITVA HAKOM A
HEe PaCTPECKVBAOTCS 1 HE PAa3PYLLIAKOTCS,

CerogHs B Poccimn, € yHeTOM MCNONb3YEMbIX COBPEMEHHDIX
BOYPOBBIX TEXHONOM 1 METOAVIK, K OYpUIIbHBIM Tpy6am
NPEOBABNAOTCA Kak HYKOTAa paHee CTpore TpeboBaHys.
CKBaXKWHbI CTauM IMy6Ke, 3HAHNTENBHO YCIOXHNICS X
npoMUIb, a BypeHre OCYLLECTBAAETCA ObICTPEE, YTOOI
CHM3UTb pacxodbl Ha CTPOUTENBCTBO CKBEXKVH. Takume
N3HOCOCTOMKME MaTepyarbl kak Duraband NC crnepyet
MPUMEHSTb Kak 018 3aLLThI HOBbIX TPYO, Tak U B TeHeHue
BCEro Cpoka aKCryataLym BypunsHOro MHCTpyMeHTa. He
noaBep>KeHHbIV PacTPECKUBAHMIO WA PA3PYLLIEHMIO, OH
MO3BONAET 3aKa3qiKaM B MOMHOW Mepe BOCMOb30BATHCA
BCEMW MPEVMYLLIECTBaMM TEXHOMOMM XapabeHayHra».

www.rogtecmagazine.com

Colin Duff, Director, Hardbanding Solutions

We are very grateful to SSK for organising the first major study
of hardband materials in Russia. The use of casing friendly
materials like Duraband has grown quickly in the Russian
drilling industry, and this report shows some of the reasons
why. However, laboratory testing of this nature can only be
used as a guide to show some aspects of the performance
of each material. We would strongly recommend taking

into consideration other vital factors such as reliability of the
material, and technical support offered by the manufacturer.

Reliability in this case refers to a material that will not crack

or fall, particularly after the second or third application. Many
welding wire manufacturers can produce a product that

will be wear resistant. The difficulty comes in producing a
material that is both wear resistant and reliable, when applied
to high-carbon tool joints. Very few have succeeded in
achieving this. To claim that a material is comparable with
Duraband, because it comes close to achieving the same
wear resistance figures, is not accurate. This is especially true
when some of the wires mentioned presented serious defects
on the first application submitted for this test, and that's before
reapplication is considered. The conseguences of using

a material that will crack and fail are significant repair costs
and downtime. On average, Duraband NC is applied and
reapplied to more than 1000 drill pipes in Russia every month,
it never cracks and it never fails.

Today in Russia, with modemn drilling technologies and
methods, drill pipe is required to do more than ever before.
Wells are deeper, they are drilled faster in order to keep the
cost of driling low, and a greater number are directional. The
hardbanding, like Duraband NC, should be applied crack free
and defect free to new pipe and for its entire working life, in
order for the owner to gain the most benefit from hardbanding.

Anekcewn WUunoBcknin. 3am. N'eHepanbHOro
onpekTopa, Castolin Eutectic

Mbl BnarogapuM 3a BOSMOXKHOCTb YHacTWs B 4aHHOM
VCCNenoBaHun, KOTOPOE ELLIE Pag nokasasno, Yto
komnaHua Castolin Eutectic mponasoguT ogHn 13
TYHLIVX B OTRAC/M MO 3KCMyaTauyIOHHbIM Ka4ecTBam
cnnasbl ANs Hannasok Hardbanding. Takve pesynsraTsl
JOCTUraroTCs Grarogaps COOCTBEHHOMY MPOUSBOACTBY,
C 0OCTBEHHBIM HayYHO-TEXHUHECKVIM LIEHTPaM, KOTOPLIe
3aHVIMAKOTCS PAa3PabOoTKOM 1 TECTUPOBAHNEM HOBOW
NpoOyKUMM, a Takxke Gnarogaps AeVCTBYHOLLEMY Ha
BCEX MPOV3BOACTBAX XKECTKOMY KOHTPOSMO Ka4ecTsa.
Tak, HanmpuMep, HannaBoYHas MOPOLLKOBas MPOBOSIoKa
OTW TeCTupytoTCs Ha paboTaroLLEM B PEaSTbHBIX
YCAOBYSAX 0O0OPYAOBAHUV, B CaMbIX CYPOBbIX YCIOBUAX
OypeHus, YTo NoaTeepXKaaeTCs cepTudrkaTamm NS-1

1 NS-2, BblaaHHbIMY MEXOYHapPOAHLIM UHCTUTYTOM
Fearnley Procter, cneuyanmampytolemMcs Ha atTecTaumm
MaTepuanos, 06opyaoBaHVA 1 cepBrca B 06nacTy
HedTerasonoobIBAOLLEY MPOMBILLIEHHOCTH,
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