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o7 & C 0 Al Si Zr Ti Cr Fe Nb Co Mn
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AR 2.81 16.82 415 1.37 — — 6.39 26.13 457 — 0.42
#5 B FEE AT I AR TR B S OS50 450 % )
(A C 0 Al Si Fe S
RERK 2 — 46.81 44.86 — 8.33 —
T 4 7.42 12.05 0.95 2.82 76.77 —
TR 5 7.05 — — 2.25 90.7 —
1K 6 42.62 21.43 — 6.09 29.36 0.51

53 F 9 2H SRR 7 B 2 21 6 Sk i 0 AT
EDS BEIG LA A, G5 R A 3 s . b & T
RMh&AE g E M EERE S RE R R P
AR . B )20 FEAMITERZE 05 AL
FEIE A Fe JUER L A 2043 B % )2 e A 31 Zr T
REAHA S EZPRIEF]Si CafFtER . X—
SRS R SR SR e a
JBITR JER T B ERE . K 3(a)d, Ad s
Nb JC 3= Hh 4R B H0 4 R, FE Al 0 4L & i 20
ZAR AR Nb TR TE & 8 h iy & S AN 50,1 Cr
JCR M2 L BB, BB Cr e 3= A 4w iy i
WA K 38 KB CronE 5 N LR FE ¢
T L Ty 1) B S IR AT T A R B, X Y
Fe JU 2R 1Y % & W2 W 7= , 3% 2 Ky SHS B2z i
AR, B Cr NbIJTE AU 5 L Fe i85, #HXT Fe ot
2, Cr Nb JT 3 7E WRORH 19 455 B2 10 () BE A, e 4 9% T2

Oy B R P 23 e Fe JUER ST BE [ 1M 2k 25 Wi st bk, i
Fe JURIE mi i A, 7E 80 IAEHT N 2 AR TR
LA E OB R IR G, I3 (a) Pk R
P PR G R S R R S LA E T A
FEAE B DB AT SR AT 35 Y N Cr JEER s, R ]
T S AEIBR ] R T R 10 5 Nb Crou s e
IR A, R R RE A% i A ST A 455 R
AM TN ERIYERE. B PER Fedb il T
BEA BN AL OCER BT LATE fh 26 E IO ARk i
7B 3 (b) iR A S 2= 5 A TR S I A Ak
TRl 25 0 T AR L ) P R PN A A i A
HIRAE N BE R R R AR TR R S A R R LT
IR ST o
2.3 P& R H i E R R EeE

1l 2L 53 1 2 ) B T 9 A A B 3 D55 3l
Y S e e Kt WK 6.

5000
4000 Al
Fe—, .
] 3000 ‘
: .
ﬁ 2000
1000, O Ca St
(% " |‘,.w 1 |
0 o5 I' T A »:‘c’f o
1 2
I &/ mm
(a) AHLSY (b) B4}
F3 EDSZFAiER



—t

N5 2024,42(23)

www .kjdb.org 113

226 PE NI S 55 1 R 0 S g s

X JE il J& 1k 1200 h
e
K /mm W% /mm /g NAE/mm /g TR %
A 46.96 56.34 571.89 56.34 569.49 0.42
B 46.60 56.92 56.92 539.87 0.54
J55 M4 46.62 62.08 442.70 66.30 282.30 36.23

NS EC I AT, P T2 o0l 25 14 P e Y
BRI TE 2 IR .1 atm . 1200 h, % 20% Ji & 43 50
TR V65 TR 1) 2 TSR 43 1) R 0.42% . 0.54% , Thi J55 T4
FEARR FREE T 098 h 2k H 28 0 36.23% , A By R HL
KT B HALH J55 148 K 21 1.16%, B %
TR L S Dl BE D3 1 T US55 A o

Bl 425 T B AL B & AT A 5 155 Th A T8
THURT I B X G BE R D72 ORI ShOWR R, T8 il ) B
B AN LU JE I TR A 1, T IS5 YA RE SR R
FAyE R, K54 T B S A A4y FE & AT
BN b B B 2 N 2R T XRD K B kS
() Vi 28 2 R T 9 R a—ALOL A 5 AL (SO, FHZH 1
X T NS B e 2 2R T E 2 ALO, R B[R] Y
FeALO, 20 i, FeALO, if 5 5 R 14 T & A Ak 24
R R AL (S0,),, K5 AL(SO, ), # i sh A R e
TV T B RIS Bl 2k L 20 AL(SO,),
B 25 7 B B8 )2 0 2 T8, 9T LA XRD KGN 3] 1 1355 1Y
AL(SO,), W, X BTG B SEA L 4y B R AT T
LEAMEIE S AT, Qi 6 B, DI Hh BE A% & 216 ol

10000 AALO,
« AL(SO,),
8000
2l
3{,3 6000
f‘g 4000
A
2000+ A
I < H
0

20 30 40 50 60 70 80
20/

(a) B4y

(a) “ (b)

(a) E i AT ; (b) EEIME R U ; (o) B 4123 R AT
AR s (d) B AL H A RHm A I il s
P4 I TR TS0 L

J& B % )7 3% € A7 7E a—ALO, 1 AL (SO,) ,-
18H,0, 3% 5 XRD 43745 A —2, a—ALO, K2
(1) FeAL,O, 55 4% BT B FR VA A 5 L I AR 119 - ALO, 5t
H,

8000r

% AALO,
« AL(SO,),
6000}
=
# 4000}
= A
&
2000} A
. s
0

20 30 40 50 60 70 80
20/(%)
(b) A%y

5 sl il 6 B )2 e T XRD



—t

114 www .kjdb.org

RiEF# 2024,42(23)

BIH%

1 1 1
4000 3000 2000 1000
e H/cm™!

K6 B &2 TSI i LD

24 MENMHESHEE

400 mm K19 B 4153 F1 A 4153l £ 1) B
PRI A &5 3 Brab A7 it o B e , a0 A G 45 s
M=E7 /R

B 2H 73 114 3 A~ 1l o i A8 A 2k 31 51015,
49447 48850 N, i 4% ] J& 46 1 % ik 2] 2.504
2.624.2.598 mm B}, i B N A 2 K 1 2410 7
SO P A 2 BRI T S A e
il 58 BE o il 4 W A 123.247 . 120.443 Fil 118.556

MPa; A 20 43 il 45 19 3 4~ RE 2 ) 7 25 A7 Jn 2% )
5770859864 59949 N, i £ 1% 1] & 45 151 7 ik 5|
2.756.,2.702.2.813 mm B, P4 B %8 )2 2 A i 24
THE C B 1 PN A A4 il 5 B o 90 1R 136.526
141.589 i1 141.802 MPa. %4 X%} HL AT , A 2143
2 1 B & N A T A Al e B T 3 E R 139.972
MPa, [t B 4 43 B & P A i 48 25 il o B2 o7 34 1
120.749 MPa 27t T 15.9%. T A 415 g% 2+
A —E R A A R P R B
F R AR, Bl a0 Hh B 2 i RS A
7 B B 4143 3 AN RE AY-F- 218 2.575 mm, [T
AR FE 3 AR B OF 4 M 2,757 mm, $E 0 T
0.182 mm. 7450 T & Mgk SR8 R4,
MBI RE S 225 46 B B N AT A B Ak T
AT B, a A S A I ke T 4k, BN IE L
K FR B Aar i 57 B 3 R T 1A K 5 i 2R 0 B ARk R AR
LRI B O R A PR AR, 38 AT SR A5 B 348 K
T3 (A BER A RSB W/ o X — il 45 51
UEWT T B8 AR A BT — o BT S RE ), 1 2 5
Ry B A 451

KT OB RS RER

2
Ji0
b
J0

J£JI/N

o/MPa

i % /mm

51015
49447
48850

123.247
120.443
118.556

2.504
2.624
2.598

57708
59864
59949

A5y

A N AW N =

136.526
141.589
141.802

2.756
2.702
2.813

60r A
sof B

40F

AN

30F

20F

10F

0 05 10 15 20 25 30
{iF$/mm

P75 i i R S o 3 8 2

25 AMBEUHTHEENTHELSARE

B4 5 A 45 il £ 1 B 5 PR A T A Y Ae) )2
5 LA R0 45 A o UE T AN R 8 5 R 9 IR .
8.9 5 EI8F H , B IR T, P2 5
RS Ao B S I AR AR A UL A2
Z PSS GG DRSS & D) B R i T s R AR T
B A8k . PR & 100°C & F R, 454 o
ARG /N W A 3 R A S A SR R (Fem
Fe) Z [ 45 &1 . FHE 2 200°CHT , B 4143 AT
3ANRKE A 2 MARETE Fe—Fe 45 4 T M I, 4%



RIS 2024,42(23)

—t

www .kjdb.org

115

8 B FEE DA I AN R B 45 i
T R EEC JEJIIN ZE AT /MPa FE{E/MPa A B
1 25 108094.5 27.88 Fe-Fe
2 25 106822.8 27.55 29.87 Fe-Fe
3 25 134800.2 34.18 Fe-Fe
4 100 125898.3 31.98 Fe-Fe
5 100 119539.8 30.52 30.32 Fe-Fe
6 100 110637.9 28.45 Fe-Fe
7 200 106822.8 27.33 Fe-Fe
8 200 99828.5 25.74 23.76 Fe-Fe
9 200 64856.7 18.20 Fe—-ALO,
13 300 66128.4 17.51 Fe—-ALO,
14 300 73758.6 19.41 18.21 Fe—-ALO,
15 300 67400.1 17.70 Fe—-ALO,
10 400 69943.5 18.59 Fe-AlLO,
11 400 59769.9 15.87 17.84 Fe-AlLO,
12 400 72486.9 19.04 Fe-AlLO,
16 500 72486.9 19.27 Fe-AlLO,
17 500 58498.2 15.57 17.62 Fe-AlLO,
18 500 68671.8 18.02 Fe—-ALO,
19 600 50868 13.56 Fe-AlLO,
20 600 57226.5 15.17 14.62 Fe-AlLO,
21 600 57226.5 15.14 Fe-AlLO,
9 AU IR AT RIRIREE 45 & 5
=2 R /°C JE 1N 2545 /M Pa A4 {E/MPa JI g 7
1 25 135436.1 34.86 Fe-Fe
2 25 116360.6 29.98 32.38 Fe-Fe
3 25 126534.2 32.31 Fe-Fe
4 100 126534.2 32.24 Fe-Fe
5 100 130349.3 33.35 31.98 Fe-Fe
6 100 118268.1 30.35 Fe-Fe
7 200 107458.7 27.55 Fe-Fe
8 200 99192.6 25.45 25.35 Fe-Fe
9 200 90290.7 23.05 Fe-Fe
13 300 76937.85 20.17 Fe-ALO,
14 300 86475.6 22.85 20.96 Fe-ALO,
15 300 71215.2 19.85 Fe-ALO,
10 400 72486.9 19.29 Fe-ALDO,
11 400 64856.7 17.21 18.75 Fe-ALO,
12 400 75030.3 19.75 Fe-ALO,
16 500 68035.95 17.98 Fe—AlO,
17 500 69943.5 18.45 18.40 Fe—AlLQ,
18 500 71215.2 18.76 Fe—AlQ,
19 600 66764.25 17.70 Fe—-AlLO,
20 600 59769.9 15.92 16.90 Fe—-AlLO,
21 600 64856.7 17.07 Fe—-AlLO,
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Abstract In order to improve the service performance of oil pipeline for oilfield development, this paper takes ®73x5.51 mm
J55 oil pipeline as the substrate, and uses self-spreading high—temperature synthesis technology (SHS) to add 4wt%Nb,0s, 8wt%
Zr0,, 13wt% Cxr0,, and 5wt% SiO, to the basic aluminum thermal system of Al+Fe,O0, (B component) as a new type of SHS
material system, and prepares a new type of ceramic lined wear—resistant coated oil pipe (A component). Using SEM analysis,
EDS analysis, XRD analysis, FTIR analysis and other analytical means to test the acid corrosion resistance, bonding strength,
bending strength and crush strength and other properties, comparative analysis results show that: the corrosion resistance,
bending strength, bonding strength and crushing strength of the ceramic lining layer prepared by component A are better than
that of component B. The flow corrosion weight loss rate of component A coating and component B coating at 1200 h is 0.42%
and 0.54%, respectively, which is better than that of J55 tubing substrate, and the bending strength of ceramic lined tubing
prepared by component A is 15.9% higher than that of component B. Based on the observation of the slip position, the transition
temperature between the strength of partial metallurgical bonding at the Fe—Fe interface and the mechanical bonding at the Fe—
ALO, interface was determined to be about 200°C, with the mechanical bonding strength being greater than the metallurgical
bonding strength at low temperatures, and the mechanical bonding strength being less than the metallurgical bonding strength at
high temperatures. Both the bond strength and the crush strength properties of the ceramic lining layer showed a significant
decreasing trend with increasing temperature.

Keywords oil pipe; self propagating high—temperature synthesis technology; organizational structure; mechanical property;

corrosion resistance
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