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CCK: JonosniHeHHbIe pe3ysbTaTbl
TPNO60OSIOrNYECKNX UCMbITAaHNN N3SHOCOCTOUKUNX
HanaBoK a5l 6ypusibHbIX 3aMKOB

SSC: Supplemented Tribological Test Results for
Wear Resistant Hardbanding

aHHas cTaTbs ABNAETCA NPOAOSIKEHVEM
TEXHUYECKOro 0T4eTa, BrepBble Onyb/IMKOBaHHOIO
B BbiNnycke 49 xypHana ROGTEC nopg 3aronoBKOM
«CCK: oT4eT no xapadeHanHry», rae obum
paccMOTPEHbI pe3ynbTaThl nccaeposaHng CCK
NPOBOJIOKW ONS TBEPAOCNIaBHOW Hannaskn. [JaHHoe
[OOMOJSIHEeHNE K CTaTbe NMOAroTOBEHO MO pesyfibTaTam
MCMbITaHUIN 0BOPAasLIOB eLle ABYX NMPON3BOAUTENEN.
VicnbiTaHus 1 aKcnepumeHTbl Oblnv NpoBeaeHbI

no Tem Xe CTaHgapTaMm, YTo W NepBoHa4YasbHble
nccnenosaHus.

MoapoBHoe onuncaHmne MeToavK/ NpoBeaeHNs
nccnenoBaHus, NpruMeHsemoe obopynosaHue,
3aeNCTBOBAHHbIC NCTbITATENIbHBIE CTEH b, a

66 | ROGTEC

his article follows on from the technical report first

published in ROGTEC Issue 49, SSC: Hardbanding
Report, which covered SSC’s wear resistant
hardbanding test for domestic and foreign wires.

A detailed description of the test method, equipment
and test benches used, and a conclusion on the test
results were published in this earlier article.

This publication is a summary of the results combined
with the further tests on the specimens provided by
Hilong (BoTn 1000, BoTn 3000, BoTn 5000) and NOV
(TCS-Ti, TCS-XL).

Finally, the following hardband wires were abrasion and
wear tested, including the new specimens:
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DRILLING

TakKe BbIBOAL! MO pPe3ysibTataM UCMbITaHWn Gbln
ony6nmnKoBaHbl paHee.

B gaHHOM nybnvkaumm npeactaBieHsl 0600LLEHHbIE
pesyibTaTbl C y4ETOM OOMONHUTESBHBIX UCTbITaHUM
06pa3uoB npegocTaBneHHbIx Hilong (BoTn 1000, BoTn
3000, BoTn 5000) u NOV (TCS-Ti, TCS-XL).

Bcero ¢ y4eToM HOBbIX MCCNeaoBaHNi,
TPUBONOMMYECKME UCTILITAHWSA NPOBEASHbI 415
CNeayroLLIMX BUOOB HanIaBokK:

NcxopgHbi 6e3 HannaBKu;

VicxogHbin 6e3 Hannaeku;

OTW-12Ti, Castolin Eutectic;

ARNCO 350XT, Arnco Technology Trust;
HIM 57, VIHTepnpo;

HIM 58, VHTepnpo;

ASM NGN-GS, ACM

— CneupanbHble HanaBoO4YHbIE MaTepuasl;
7. OTW-13CF, Castolin Eutectic;

8. BOnekTpomMexaHundeckasa obpaboTtka, SIMO;
9. BoTn 1000, Hilong;

10. BoTn 3000, Hilong;

11. BoTn 5000, Hilong;

12. TCS-Ti, NOV,

13. TCS-XL, NOV.

o0k o

BHelwHWI BMA HOBbIX 06pa3L0B 1 KA4eCTBO HaHECEHWS
HannaBKK NpeacTasseHo Ha puc. 1. McnbiTaHns
NPEOBOAMNNCHE MO 2 BUAAM TECTOB Ha TOM Xe
0b60opyaooBaHMK, YTO U NpedbiayLume nccneqoBaHus:
1. Ncnbiranmne Ne1 TecT no ctangapty ASTM G65
— MOLENMpoBaHMe BpaLleHust 6ypuibHOro 3amka B
OTKPbITOM CTBOJIE CKBa>KMHbI.

2. Vicnbitanme Ne2 TecT no ctaHgapTty APl 7CW (Casing
Wear Tests) — MogenvpoBaHue BpalLeHus
OypUIbHOro 3amMka B 06CaiHOM KOJIOHHE.

UcnbiTaHue N1 - TecT no ctaHpapty ASTM
G65

3apava — onpenennTb U3HOCOCTONKOCTb
MOBEPXHOCTHOrO C/1059 06pa3LIOoB METOAOM TPEHUS 0O
abpasvBHble YacTuLbl, NOAaBaeMbIE B 30HY TPEHUS 1
npwxmnmaemMble K 06pasLy BpallaLLMMCS PESUHOBbIM
POJSINKOM.

Mo KaXkooMy 13 BUOOB HaMNIaBoOK NpoBesv
nccnegosaHve 3 06pasLioB Ha UCMbITaTeIbHOM CTeHae,
BbinosiHeHHoM no FTOCT 23.208-79 «ObecneyeHue
M3HOCOCTOMKOCTU U3Oenni». YcpeaHeHHble
pes3ynbTaTbl UCMbITAHUIA NPeAcTaBNeHbl Ha avarpaMmMme
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Initial, w/0 hardbanding;
Duraband NC, Postle Industries;

OTW-12Ti, Castolin Eutectic;
ARNCO 350XT, Arnco Technology Trust;
NP 57, Interpro;

NP 58, Interpro;

ASM NGN-GS, ACM

— Special hardbanding materials;

7. OTW-13CF, Castolin Eutectic;

8. Electro-mechanical processing (EMP);
9. BoTn 1000, Hilong;

10. BoTn 3000, Hilong;

11. BoTn 5000, Hilong;

12. TCS-Ti, NOV;

13. TCS-XL, NOV.

2 A

L

¥ goTnSooo b

KO tonn

BoTn 1000 BoTn 3000 BoTn 5000

TCS-Ti

TCS-XL

Puc. 1. O6pasupl, NpeacTaBneHHble 45 UCTIbITaHWIA
Fig. 1. Specimens provided for the tests

The specimen appearance and the hardbanding

application quality are shown in Fig. 1. 2 different

tests were performed with the same equipment as the

previous testing:

1. Test No. 1 as per ASTM G65 — simulation of the tool
joint rotation in the open well bore.
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BoTn 5000, Hilong

TCS-Ti, NOV

Duraband NC, Postle Industries

HIM 57, NHtepnpo - NP 57, Interpro
OTW-13 CF, Castolin Eutectic

HIM 58, NHTepnpo - NP 58, Interpro
ARNCO 350XT, Arnco Technology Trust
TCS-XL, NOV

BoTn 3000, Hilong

OTW-12Ti, Castolin Eutectic

OMO - EMP

ASM NGN-GS, ACM

BoTn 1000, Hilong

McxogHbin 6e3 Hannaeku - Initial, w/o hardbanding

0.0000

0.0500

0,2869

0.1000 0.1500 0.2000 0.2500 0.3000

B CpepHee 3Ha4YeHue noTepu B rpammax - Average loss in grams

Puc. 2. CpasHuTenbHas gvarpaMma M3Hoca 0bpasLoB HamIaBoK Mo pesdysibtaram UcrbimaHns Net.
Fig. 2. Comparative diagram of hardbanding specimens wear based on the results of Test No. 1.

(puc. 2). OueHka n3Hoca NPOBOAMUIACE NyTEM
B3BELLVIBAHUS Ka)kgoro obpasLa HarmjiaBky o 1 nocne
VICMbITaHWNIA.

UcnbiTaHue N°2 - TecT no ctanpapty APl 7CW
(Casing Wear Tests)

3agaya — onpenennTb MBHOCOCTOMKOCTbL 06CaaHOM
KOJTOHHbI METOOOM TPEHUSA O MOBEPXHOCTHbIN CII0MN
06pasyoB M3HOCOCTOMKUX HAMIaBOK C Nogaden
abpasnBHOro Matepurana B 30Hy KOHTaKTa.

Mo KaxKaoMy N3 BNOOB HaryiaBoOK MNnpoBeaeHbl
vcnbiTaHna 1 obpasua. YecpeaHeHHble pesynbTaTbl
MCMbITaHWUIN NpeacTaBneHbl Ha anarpamme (puc. 3).
OueHKka n3Hoca NpoBoanIack NyTemM B3BELUMBAHNSA
Kakgoro obpasua obcagHowm Tpybbl 40 W Nocne
VICMbITaHNIA.

BbiBogbl Mo pe3ysibTatam ncnblTaHUN

PeaynbTaTbl MBHOCHbIX UCMbITAHWI HanAaBAEHHbIX
MartepuranoB NO OTHOLLEHWIO K MaTtepuay 3aMKOB
CEPUNHOro nNponssoacTea (TecT No ctaHpapTy
ASTM G65 — cTeneHb CoNpoTUBNEHUS abpa3nBHOMY
M3HOCY), CBUOETEeNbCTBYET 06 3(hPEeKTUBHOCTU BCEX
ncenegyemblx 06pasuoB. B Lenom coxpaHsaeTcs
npsmMas 3aBUCUMOCTW 3HAYEHWI M3HOCOCTOMKOCTM
OT TBEPAOCTU MaTepurana HannaBok. B gaHHOM
TecTe 0COBEHHO CTOUT 0OpPaTUTb BHUMAaHME Ha
HannaeneHHble matepuanel TSC-Ti, BoTn 5000 n
Duraband, koTopble NoKasasm HamBbICLLNIW pe3ynbTaT
cpean nccnenoBaHHbIx 06pasLioB.

Tpubonorndeckne ncnbitaHns Ne2 — TecT no
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2. Test No. 2 as per API 7CW (Casing Wear Tests) —
simulation of the tool joint rotation in the casing.

Test No. 1 as per ASTM G65

The purpose is to determine the wear resistance of the
specimen surface layer which is exposed to abrasive
particles delivered to the friction zone and pressed
against the specimen by a rotating rubber roller.

Three specimens per hardbanding wire were evaluated
using a test bench constructed in accordance with
GOST 28.208-79 Providing Wear Resistance to
Products. The averaged test results are provided in the
diagram (Fig. 2). Wear was evaluated by weighing each
hardbanding specimen before and after the test.

Test No. 2 as per APl 7CW (Casing Wear Tests)

The purpose is to determine the wear of the casing
string rubbing against the hardbanding specimen
surface layer with an abrasive material fed to the
contact zone.

One specimen of each hardbanding type was tested.
The averaged test results are provided in the diagram
(Fig. 3). The wear was evaluated by weighing each
specimen of the casing before and after the test.

Conclusion on the Test Results
The results of the hardbanding wear tests performed
on the commercially produced tool joint materials

(the abrasion resistance test as per ASTM G65) prove
the efficiency of all tested specimens. In general, a
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BoTn 1000, Hilong
BoTn 3000, Hilong 0.4 0.30:3
OTW-12Ti, Castolin Eutectic 503
TCS-XL, NOV 5 0.4100
HIM 58, NHTepnpo - NP 58, Interpro 0.7 .5
TCS-Ti, NOV 0.6 0.4 03
ASM NGN-GS, ACM 0.7 0. 5‘ 0.3
BoTn 5000, Hilong 0.5 0.6 ?
HIM 57, NHtepnpo - NP 57, Interpro .5
Duraband NC, Postle Industries 0.6 0. 4‘
OTW-13 CF, Castolin Eutectic 0.7 0‘6 0.3
ARNCO 350XT, Arnco Technology Trust 0.6 04705

MO - EMP

VcxopHbin 6e3 Hannasku - Initial, w/o hardbanding

0.0 1.0

V3Hoc ¢ 0 go 2 yacos
Wear O - 2 hrs

N3Hoc ¢ 4 po 4 vacos
Wear 2 - 4 hrs

0.8

1.‘4 ‘0.9 : 1.4

2.0 3.0 4.0 5.0 6.0 7.0 8.0

V13HOC ¢ 4 fo 6 Yacos
Wear 4 - 6 hrs

V13HoC ¢ 6 Ao 8 Yacos
Wear 6 - 8 hrs

Puc. 3. CpaBHuTenbHas anarpamma 13Hoca 0bpasLioB 06cafHoM TpyOb! MO pesysibTaTam MchbiTaHus Ne2.
Fig. 3. Comparative diagram of casing specimens wear based on the results of Test No. 2.

ctaHpgapTty APl 7CW (Casing Wear Tests), Takxe
noaTBepPXXOatnT SPPEKTUBHOCTb HAMNNABOYHbBIX
MaTepnanos. VI3HOCOCTOMKOCTbL obcaagHom TpyObl
NMPW KOHTaKTe C HamaaBKOW, HAHECEHHOW Ha TeNo
OypuNbHOro 3amMmka, 6onee 4YeMm B 5 pa3 npesbllLaeT
N3HOCOCTOMKOCTb MPWY KOHTaKTe C UCXOOHbIM
OypubHbIM 3aMKOM 6e3 HanaBku. [Npu 3ToM
Martepuasnbl C OTHOCUTESIbHO HEBBLICOKOM TBEPAOCTbLIO
Han1aBOK B MEHbLLUEN CTEMEHN U3HALLMBAIOT obpaseL|
obcanHom Tpy6bl.
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direct dependence of wear resistance values on the
hardbanding material hardness persists. This test
very favorably showcases the TSC-Ti, BoTn 5000,
and Duraband hardbanding materials that have
shown the best results among the tested specimens.

Tribological test No. 2, the test as per APl 7CW
(Casing Wear Tests), also supports high performance
of the hardbanding materials. 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 tool

joint without hardbanding. Further, a relatively low
hardness of materials invokes less wear on the casing
specimen.
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