ER RS ] FmF AR
201941 A SURFACE TECHNOLOGY - 249 -

CO, F& v 3t 56 4T #1 # % i 1% 55 1 BE 1Y =2 1

MITIE S, ZT0K®, BAR®
(ABEOBHAE a H5EIRSHRAEZERINZ,
b ARIRNFS TS, QAL 610500)

W E: B KR COy BiRAT AT AL § b gk 7 AR e R AR, AT R4k = 45t % b e R T A -
EHom, Fik AR A ZATL SRR S 2RI, MR V150 A= S135 4ATMAE T IRE E T ek CO,
TR P IR R R B B 1) G 6 ok b RAREEE, AR R ik ARG Bk R StAAM YT RMA
(SEM ) MLEJE k)G 69 R BB RA T B G 69 BT 2 5%, A XRD WX T ik = ey 22 m s, &R BT
FHE CO, BARIRBL T 6 B ARk £33 T 0.05 mm/a A L, BT P EMR, 12 S135 MF4 )8 1hik ki T
V150, KA 4kt 8] 693 A, WA A6 7 B RARGE 39 R T F e, 128 1k B AH1K49 S135 Aatad ok b7 R
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Effect of CO; Corrosion on Repeated Impact Fatigue Properties of Drill Pipe Materials
LIN Yuan-hua®, LI Bing", PAN Jie"

(a.State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation, b.School of Materials
Science and Engineering, Southwest Petroleum University, Chengdu 610500, China)

ABSTRACT: The work aims to investigate the effect rules of CO, corrosion on the repeated impact fatigue properties of drill
pipe materials and analyze whether surface corrosion products have serious impact on multiple impact properties. The cumula-
tive impact energy of V150 and S135 after immersion in saturated CO, solution for different corrosion time at normal tempera-
ture and ordinary pressure was tested by the independently developed repeated impact fatigue testing machine. The corrosion
rate of each sample was calculated by weight loss method. The surface morphology after corrosion and fracture morphology
were observed by scanning electron microscope (SEM). The main components of corrosion products were tested by XRD. The
corrosion rates of the two materials in the CO, corrosion environment reached more than 0.05 mm/a, which belonged to moder-
ate corrosion, but the corrosion rate of S135 was slightly lower than that of V150. With the increase of corrosion time, the cu-

mulative impact energy of the two materials decreased continuously, but the cumulative energy decline rate (19.68%) of S135
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with lower corrosion rate was lower than that (22.54%) of V150. The CO, corrosion caused the crack morphology and crystal-

line corrosion products on the surface of the drill pipe materials which mainly consisted of Fe(HCO;),. The CO, corrosion did

not affect the internal structure obviously or cause the brittle fracture of the drill pipe materials. The corrosion rate of drill pipe

materials under corrosion environment is higher, but the effect of CO, corrosion on the repeated impact fatigue properties is

smaller than H,S. Therefore, the corrosion rate is not the key factor affecting the repeated impact fatigue properties of drill pipe

materials.

KEY WORDS: CO,; corrosion; drill pipe materials; V150; S135; repeated impact fatigue; cumulative impact energy
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Tab.1 Main chemical composition of two drill pipe materials

%

Drillpipe Fe C Cr Ni Mo Mn Si Al Cu P S
V150 96.41 0.30 1.22 0.75 0.66 0.49 0.23 0.06 0.12 0.01 0.001
S135 96.33 0.30 1.31 0.02 0.70 0.78 0.30 0.03 0.01 0.01 0.01

API Spec 5D — — — — — — — — — <0.03 =0.03
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Fig.1 Repeated impact sample: a) size; b) physical object
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1—Electromotor, 2—Pedestal, 3—Small belt pulley, 4—V-belt,

5—Rotating disk, 6—Pin, 7—Specimen clip, 8—Chopping board, 9—Large
belt pulley, 10—Bearing block, 11—Shaft, 12—Rubber block
K4 iRz 2 vhopk 57 B 2GR L

Fig.4 Schematic diagram of low-load repeated impact

fatigue fracture testing machine

SR B R R SRR ¢ O 0.15 m, RXAE SiRKEE
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Tab.2 Corrosion rate of V150 and S135 immersed
in saturated CO, solution at room temperature
and atmospheric pressure

Material Immersion time/h  Average corrosion rate/(mm-a ")

24 0.0594

72 0.0558
V150

120 0.0535

168 0.0526

24 0.0563

72 0.0529
S135

120 0.0504

168 0.0487

22 METERBEETH

W5 N T 92 9 8 ok st ) 8 6 Rk 43 1 4 22 s
¥, TR TR E T3 AR, i
35T V150 1 S135 FHFP AR5 vhib B AE R,
DL 3. BEAIZ S Dl B) A SEK , IR R R i 7
SRR AN TR AR R PR E T LIRS, 7R
168 h J&, V150 BHEHG rhib BRGE R TR T 22.54%,
S135 MBI R T 19.68%. RIS, S135 # R uf
Wr ZFRE I T IR AR T VIS0 BB, R UL i
S135 MEHE CO, JE G i 2 vh W Z4URE . V150
MR . 254 3 2 il il 55000 T LR B, ok
B E Y V150 ARG Z shib S i m, M
L T A ok 6 T 7 — S R R R R} ) 22 o
2PERE. NE 5 AT IR S, RE# CO, EiE M)
V150 AR 2 ip Wi USRS R, EE B o B SRR
RE AR IE =5 T S135 Ak},

*3 AREiZEEET V150 1 S135 $hFT 1 & msLia LR
Tab.3 Cumulative impact energy data of V150 and
S135 for different immersion time

. . Immersion Number of Average thrust accumu-
Material

time/h thrust lated energy/J
0 510 1127.10
24 498 1100.58
V150 72 448 990.08
120 422 932.62
168 395 872.95
0 310 685.10
24 302 667.42
S135 72 279 616.59
120 266 587.86
168 249 550.29
1150
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E 800 f
2 750 -
5 700
g 60 0 |
O 600 [ —=—V150 I
550 F —u S135 I
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JE 5 ) e e 2R AR X L
Fig.5 Cumulative impact energy comparison of V150 and
S135 after saturated CO, corrosion
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Fig.6 Surface corrosion morphology of V150 drill pipe after
immersion in CO, corrosion
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Fig.8 XRD result of surface corrosion product on
V150 after immersion in CO,
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