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Experiment Research and Prediction of Tubing Wear Volume

Ma Shangyu, Deng Kuanhai, Liu Wanying, Liu Xiaoxu, Zeng Dezhi, Lin Yuanhua
Abstract: The eccentric wear of sucker rod in pumped well has become increasingly serious
in oilfield, to prevent and decrease down hole accidents, it is necessary to study the predic—
tion model of tubing wear volume. This paper utilized self—developed friction and wear test
machine, the sucker rod and tubing eccentric wear experiment was carried out under the ac—
tual working condition of oilfield, the corresponding tubing wear volume were obtained un—
der different working conditions, the effect of cemented carbide centralizer was verified.
The wear law of tubing was also analyzed, combining with the tubing failure cases caused by
eccentric wear, the prediction model of tubing wear volume was derived, and the accuracy
and reliability of the model was verified by the results of the experiment. This research results

provide theoretical basis for oilfield eccentric wear of sucker rod taking scientific and effective

control measures.
Key words: sucker rod pump;

wedr volume; model

sucker rod and tubing eccentric wear;

riction and wear;

[ 80% LA I # i b3 B SR FH A AT R
i 2% 5 S D 98 H G A A i 240 A AR A A
W 50%, FF . A 09 A DR O S T 4 e T
40%~60% . LIS H A B, e BES T 1993 4F
B 88 11 _E T+ £ 2003 4 1 228 11, 5 i 3 H % A
FF 22 R BB 37.6% , FF . & B At A
I BES T 45 06, Ry AR BB A0 A 1 500 t, BT ARl
FF 100 000 m, 3 Bl 28 5% 40t 2k 2 500 5 oo™ BRI,
T I S E S PR AL BB A, O TH A 0 T e A
PRS2 PR sk A T B
=Y,

FIRT, [ Sh o 3 B0 i A8 S ok o 000 4 A 72 AR

A, R TE TR B R T A BRI

] DAY 2 2 A 0 A 0 T 00 T ST T A T
PR, AR S 1 A FIR 5 ke 1) Rl R S
[ URIIE- & ATIRAYINE G I R s VAN |
LR A AR A T AR B R B
I 5 S T ARl AT R R S AR TR T L AT AR )
AR T | R U K Y

i LRI, B A AR AT B A A
AR IR AT IE o A SCR A A i EE AR AL, 25
BT B AEA FH AT A BT A B O R K
LA 0 T A ) L TR AE BT (IR b R i i)
R AE 150 5 S0 38 1 8 A JEh AT SRR A T8 5 AR ST 4

HEPX: BREANSZEE “H.S/COBHRZNIL. MNRHESHESTEMENIBRMAR" (51274170) &

'BmROBAZOBRELRERINS

HA B LRE httpiwww.yotdmge.com

‘FROBASBUNBERF R ITRERERTNESE

HEOBEAHBAD

23



s~

DHR%E: HEERENREAREIN

BB IE AR R A ) L IE R TR Bl AT A DR
BT AR LA 2 B AN, B IE T HK IE A% B4 B A
s M T bR A% PR A I b B0 5 e LA
P-4 i T DA O B S SR il A R SECR B, fES i
X Il A7 A B O BB 5 d e, O e R
BOE T 2R TR 4 R A R AT AT S o R S R R 3
BRI E R e B 15 T

1 BEEERIKE
1.1 REHR

2% 56 0 P I o B9 055 (REE S 214 HB) HI
N80 (fifi fr 4y 229 HB) WA N A4, JFH e
TR L S84k 65 mm A 30 mm AR, dn A
1T 7R o ¥ 20CrMo 14 BC 19 D 9 Hil i #F (AE B2 oy
262 HB) M4 7E B A0 0w, Hb il A R B
A . B e 78 40 mm A1 30 mm; B4 R HR IE 28 19
W& 4 (BE Bl 757 HB) 4542 16 [ 45 4h £ 1
Horp, B EZN171.9 mm, 54 4R 5w
Ko S84 R 40 mm A1 30 mm, W 2 Fras . FIH
T R AN TR L 0 T R K A Sk i T
s

65 mm

\
74
30 mm

B GRERE

/| mra e,
/ K40 mm, $E30 mm

E2 BEXBRMER
1.2 REAERARLEE
B I 7 B AR Y B S AL (]
3) Lifr. Lol FE RPN, B

24

HL Zh HILAR 0 3h 1 e Ak o TR B i e e s sl . IRk
B, WA R S R, B R A A R
IRIR A fk, A [5R 2  eh A SR  v JR]  OF- BE B EE
o A BAE VR F R AT it 85 B 0 ok b R ] K
SR E WA T, KRR 0 LR R0 S A AT A A
B, A FHAT R S ER i S 4 1) T R R S R b it
TN B T BT, DAL K A e S B AT A ) A O
J1, ATSEPLIE E 3K 0~300 N (43 2 A8 4k . A shis
BLR GE2 A7 TH B AR BT o 2%, 1T R [ 8 7%
B, JFAE B 8 B TR B B SRl KA AL
ke 3] [ 2 S A ke B AR o

1— B HLE S 2— BB ;s 3— 4k 4—HLA; 5—HiET;
6— M IRAE; T—ATHF; 8—INEY; 9— REEWE A 10— W
Al N—iUI LR ; 12— IR s 13— Bl i 4L 14— %
W 15—f& gl 16— % 17—l 18—ghbl; 19—
s 20— B SRR 4G
E3 EEERKEERRE

AR b it AT A0 A A A= i B T 4R R A S Y
[ IR S e 1 N R R T R R K= R U R E PO )
B, B 20 8 A S 19 5% 3 24 100 r/min

M IR F S N R E IR, R
FHKS FE 4 0.1 mg i PTX-FA210 H, F KA 4 5 000
W PR, g e IR 2 50 00058 . 78 %< ) i
T v ke B Rl A R R BRI A0, DA AR el 4 R
T k0T F 6 A b A R Y B ke i B N

A HF X 42 SALIES® ., LARSEN" iy JEE 52
JER SR B, A SO B R 4 45 e LB A L
A OBA AIMEILRSE, BEHRG i i 4
FEEATRE, T 0/INMAT 32 25 5 QR 2 H i
S bt 0 PR R T T, DA TSR T T A P
Y TE R 6 A B s . B, SR AR
5 AL B8 ST S AL T b AT A i S 1 O
1.3 HEER

Wk [ E BB, AR T Y
FEAN A 00T B A48 e B T80, AR 50w /e
FAME M, ImEERE (X1, K4
N AR A AR A A, 185 AR A& Tl AT A
[ £y 4 4K 1E 4 6T J55 Fl N8O JHI 4 114 ok 5

srirZe 1. B ARE S n] A . D4 I i b

HA B LRE http/www.yotdmge.com



#3654 % 34 (2016.03) MIEHE

TH A B EZ O S0 TR AT 5 D S e i e R
W K A W AT T T 0D 5 DT AT S A0 vl i AT
EE JBE B4 BRI AR AT 5 (D i A7 5 40 ok B X TS 3 % 348
TG0 5 O BT & 4 4k 1 5 X il 4558 21— & 1Y By B
HOR 5 ©NB8O il 4 5 B BT 45 4 $k IE % 78 150 N IEJE
T3 TE R AR A B A5 AR/ o

R1 HMEEARARIATHERE

WAEMB A% BEME EE/N Edid/me B /mg

WA 4 123.6

55 1 200 52.2
20CrMo 175.8
20CrMo 127.7

N80 1 ) 150 33.4
i A 42 94.3
i 5 A 42 110.2

J55 0.8 200 41.6
20CrMo 151.8
20CrMo 112.3

N80 0.8 150 32.1
i Joi A 4 80.2
T oA 42 86.5

J55 0.6 200 39.3
20CrMo 125.8
20CrMo 91.5

N80 0.6 150 24.7
TR A 4 66.8
ERA 4 37.8

J55 0 200 14.8
20CrMo 52.6
20CrMo 38.5

N80 0 150 9.9
WA 4 28.6

B 8o % \
#
60 | N
—u— J553H & F20CrMofh AT AL R

A0 T —a— NgoUlE Sl FF20CrMORT Fil .
o0 | —® JSSMAF SRR A SR IEA R i
—o— NSO 5l i A &R IEA AL E]

4k HKES0%  HKER60% g

4 ZMEBRATERSEMTILES

m— J55HE
—~ —m— NSOVME
50 \\\
a8

%D 40 -‘A‘f‘\‘*“-
]
# o u
= 30

4liK BIKE%  HIKZE60% 2l
5 BREEIKESRM IS5 AEFNSOHENRES

2 EMEZERENNHE
(120 E2 LIk, B VLK EH RN T4

HA B LRE httpiwww.yotdmge.com

XF AN [a) 451 A0 B9 B AR R . i ARCHARD™,
RABINOWICZ®, BAYER K RAMALHO"f#) % % J&
AR, FINNIE"AY B R B 80 4% ;. Hopr, AR-
CHARD HI RABINOWICZ 41 Sy JB5 5 & 5 422 fih 1 A
T EhAT R TR ARG AE Fb L 5 R R B B R
Foo [AIRE, ARG g SR mTJn, A s i m 5 1F
JE 77 A0 ol R4 AT AR A AE B, 5 A R R R B
P, 7R SO % ARCHARD #5550 5 DLH g Sy, 75
AR, RP

KpS

A, VOREIRER, m', K NWEIRER, L
XN, pMIEET, Ny SHWHEESTRE, m; H
J AR AT, MPa,

3 EEIEER T H R
FH Y S B AR 77 A 0 AT 6T, 52 ) Y A S 4 1Y
WEARZ, WmFFE MR, SRR, EEIHEN
%, Wik, 1M ARCHARD %I 7N B v B M 75000 i
EER R, B, SERI B A R RN,
T S BT O KRG TR IR K s WANGMARE A
(O RIF 5T 5 S22 T, Jol 7B S 45 kIt A 7ok A 5 %) 396 Jom
U/ o 1A SC A B0 45 S IR T 1 iR 2 3 AT 5
ghie, LT RARR S, WA BRI S EES . W
FEEATRR . KRR e, WS AT R A
T A 5 P R il RO B S0 il 4 2k A
LA, WS T A NERR IR, AEE
2 B8 T A% 5 ) PR3 A S R R e R Y, A
THAAE % ARCHARD A5 81 (1) FE Al [ 46 1 7 o0 0 28 4
PR R R, st (2) FiR.
_ 1 000Kp"” nd(W +0.43)p

026 7703
H%m%é‘ H;msmﬂ

L m HEHTE, mg; K WEB R, L=
Wi pAMIEETT, Ny n WEEELR, r; 4 HEE
HAA, mm; H WAGIREEE, MPa; W N &KE,
TN p MIMERHE, kem',

X (2) H, K g5 RS 6 R
IR TC T /hiEE, ARSCHCK 624 x 1075 p il
I, ARSCHLT 890 kg/m’,

SRy U I 2 AR TR T A o o R AT HE A, A AU
(2) BTSRRI AR SC
TR 6 0 A5 A S AR R AT B, A5 3 TR R A 9 15
2%, R 2ME 6 R

ghA 2T 6 0] A1, 2 R T IAE A% TR
W E MBI, FER RN TR A % &S

(2)

m

25



s~

DHR%E: HEERENREAREIN

L OHLARE B S AR B AR AR R R, T A
LTI TR 2 Y A X LD, AR 22 By 7 10% LA
P, PRl DOAC IR 3 4 R S e 45 R —
B, HOZBRXT I E B B8 IR B A 1R
SR -

®2 HRESANEORE

F5 JE 4 /mg T {E /mg 1R 25 1%
1 123.6 117.5 -4.94
2 175.8 163.4 -7.05
3 127.7 120.7 —5.48
4 94.3 86.8 -7.95
5 110.2 101.3 -8.08
6 151.8 140.9 -7.18
7 112.3 104.1 -7.30
8 80.2 74.8 -6.73
9 86.5 85.1 -1.62
10 125.8 118.4 -5.88
11 91.5 87.4 -4.48
12 66.8 62.8 -5.99
13 37.8 36.5 -3.44
14 52.6 50.7 -3.61
15 38.5 37.5 -2.60
16 28.6 26.9 -5.94

180 [
| —=— R
160 —e— TiI{A
140 |
120
E9100 3
i)
& 8o
#a
60 [
40
20 |
b " 2 ; ' ’ ; ; -
0 2 4 6 8§ 10 12 14 16
e
E6 KIESHNERT L
4 LFHig

(1) ol A8 s 400 o () ol ol 3l A8 A B 8 8
P, N8O 5 ffl Jot A <6 Pk 1 4% TC Rl AE Uok /N il 4
Wit .

(2) A PR 4ot S Bt el 7 HH 92 7K A A 38 T i
Hahme B, o EAEBEA b SRS, HE AR
[CFi T KN K

(3) 4R 7 B0 ah A A2 S Pr T 00 B B4 I o i
BT ALY, AR TR Y A R ] SRR B T L A
RAYHUE

2% Xk

(U] SR VR B i Tl AL B O JB B2 R IF 58 (D). R 7R

26

bk, 2012

(2] gt de, BRI SC, BBUF. A R IR I B i B Y AR
FE AL AL, 2002, 30 (11): 8-10.

(3] FERCHR , i ATl FR G A S AR A BT (C L
S E SRR SR SR, VIR P E AR R E
P2 ) 0 A8 5 MR AT o 1 il g0 %, 2002 247-
254.

[4] SRAESR , R, shEPS, . 5T w5 0 A 0 AT A
55 fi O BE R (J]. A AR T4, 2013, 35 (1)
79-82.

(BI XA, EAUTR, ARIFF. Hlah 2T B2 52 R g s ok
ARk g o)), MM LB R, 2005, 30 (5): 50-51.

[6]1 SALIES J B, AZAR JJ, SOREM J R. Experimental and
mathematical modeling of helical buckling of tubulars in di—
rectional wellbores[C]. SPE 28713, 1994.

[71 LARSEN H A, REICHERT B A. Coiled tubing abrasion—
an experimental study of field failures[C]//SPE/ICoTA.
Coiled Tubing Conference and Exhibition, 2003, Houston,
Texas, USA. SPE, 2003.

[8] ARCHARD J F, HIRST W. The wear of metals under unlu—

Proceedings of the Royal Society of

1956,

bricated conditions[J].
London A: Mathematical and Physical Sciences,
236 (16): 397-410.
[91RABINOWICZ E, TANNER R 1. Friction and wear of materi—
als[J]. Journal of Applied Mechanics, 1966, 33 (2): 479.
[10] RAMALHO A. Micro—scale abrasive wear test of thin coat—
ed cylindrical surfaces[J]. Tribology Letters, 2004, 16
(1-2): 133-141.

[11] FINNIE 1.
Wear, 1960, 3 (2): 87-103.

(12] Efoss, XN, XISEd, 5. A FF 2054 i
AT e M SR, 2007, 32 (2): 44-46.

(13] BUEfR, £Z4=7, skad, 4. & & KB 4
il il AT R 4 B B Y R o BIF ST (0] R AR AR,
2004, 24 (2): 177-180.

[14] WANG Y Q. Experimental study of the corrosion behaviors

Erosion of surfaces by solid particles[J].

on the rod and tube material in oil Pumping wells[J]. Ad-
vanced Materials Research, 2011, 239 (2): 1790-1793.

(15] NG A AF il 28 S8 AT 567 Ot B AL 2L g B2 50 & 00300 f0F
JE(DL. AR PR AiloRaE, 2007

EZ B

Ay WEATSE A, EENGINIRAE . IR A
i B RHF T A, 13551076301, zhumsy@163.com, PUJI| 44 AL
T HAR DX VY A K%, 610500

W H 9
%%E)

2015-06-19

(#0%5

HA B LRE http/www.yotdmge.com



