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Abstract: With light weight, high strength, good corrosion resistance and low-magnetic, etc. , aluminum alloy drill pipe
receives much concern in deep and ultra-deep drilling operations. In the deep and ultra-deep well drilling, as the aluminum
alloy drill pipe needs to withstand enormous internal and external pressure, it is necessary to calculate and test its maximum
internal and external pressure. Internal and external hydrostatic pressure tests were carried out on ¥147mm self-developed a—
luminum alloy drill pipe and checked by elasticity theory calculations. No leakage happened for fullsize 7075 and 2024 alu-
minum alloy drill pipes with 69. 51MPa and 48. 65MPa continuous internal pressure pressure-oading for 20min respectively
and the maximum anti-external pressure values were 107.4MPa and 72. 3MPa for each. The tests show that the aluminum al-
loy drill pipe has good property of anti-internal and external pressure to ensure its reliability in deep and ultra-eep drilling.

Key words: aluminum alloy drill pipe; hydrostatic pressure; capability of pressure resistance

0 5%
W B PR AR B AW K R, TR R TR (4
WTARH SR 2 W RUBIBAT i 25 (A A o K

BESFIRIRHL 51 5 B FFHEAT T HORESFPEIR IR |
TERIP R0 IV AR H BRI R I 61 2
SHFET TR S 2 RGBS 0 B

FOREEA R, R, 0 o AR e AT
RO NI E L, 7EEST  Marcelo Igor Lou—
renco SF ARS8 RIVER G S HATFERZEAT 1/
RURE 152 7 HAERESAL, T nl SRR Bl AT
HEAT TR A RGHRTR ' S L. Bertini 2 AT

R EHE7.2016 -01 -05; f&[E HHA.2016 -03 - 03

R KRS A AT 5 R K 1 A BB T T A
A, I8 H AR A B4 I 2 R AT TRt 0 B B
5500 BN N AR AR RS A A B AT AT
TR, A R R ATHEA T T R A AR I
Ko, FA AL R P ARTER | R R Y TS R

EEWE : WK PR a1 B « MR R S TERE A R RGO R S EBT Y (435 :2013DFR70490 ) 5 35 AR A48 FHT T 21 T
H ORIl R R & S B T SR S £ R 7 (45 :20130206023GX)

EZ BT XNEE T DUK 1975 4R 28 R i TR Lol b5 N Bl LR S5 A0RH )5 w1 B9 F 50 S 2802 AR T AR KA T o
FRER 938 =, liube@ jlu. edu. on; PR, 53 DU 1990 AFAE 3 BROCEAE BRAR 070 A, 05T TR Lol R4 5 G B AT S5 A 0 Sk BRI e 4
AREFFETAE,



64 R TR G AN TR

2016 44 H

SERCHE 2Rl T A BE P AR AR TR
FEAFT 5 PRER PRI A , S 20 SRS BE i
IR, SEEFFRE AT 2 Bk TR (0 22 (3 K
2 B AT e A 5 L 2 R A B 42, T
AT, BOMsE TARHEE . DRl B4
B SRR S Bk SNk 2 ] Y 5
PERE ST e A T SR

Rk T B

1 {BRHMBERE
1.4 REHR
RIS R FHI-E2h 7075 F112024 FERDAERERIVERY
AME 147 mm BEE 13 mm IR S S E5F (L
K1) OGS B (SO0 HAR 2 L2323 4 L AL
F 1 IR ) AP RE R AL SR 5 180 15546
(Petroleum and natural gas industries
alloy drill pipe ) FRifEAHXT L LK 2,
IEH B LR R AN

Aluminium

P NS

Bl HAmERASHTFREE D

R1 7075 #2024 SBEEUERAILLS %
G4 Si Fe Cu Mn Mg Cr Zn Ti Al
075 i 0. 40 0.50 1.2~2.0 0.30 2.1~29  0.18~0.28  5.1~6.1 0.20 Ak
Sl 0.17 0. 34 1.61 0.03 2.29 0.23 5.70 0. 06 89.6
024 i 0.50 0.50 3.8~4.9 0.3~0.9 1.2~1.8 0.10 0.25 0.15 A
S 0.11 0.19 4.34 0.57 1.39 0.01 0. 01 0.02 95.3

F2 7075 #2024 EEESHTERFMERETE

GRS WIPREERG e o
PRI 2SR 530 480 7.0

2075 76 DA JRE ok 9 B 593 534 12.6
=B 588 530 12.9
HRERL 583 530 12.9
R[S 460 325 12.0

024 - T4 DA JRE ok 9 B 538 362 19.7
= B 524 357 18.6
HLRE B 510 370 17.7

1.2 Rk

1.2.1  #oKNERE:

PR I I F A2 FL AT B AR K oA T
JEEEHE (ANE 2 fos ) 754K 9.1 m i@k ik i
FEny 2 RO SR & AT s e 25 B8 TR
— LI A K TR B AE 5 — s HE L A A
2 A SRS S DG HE R T RS K s, 7R
THRHT, 78 1A K453k B Ik il i 4% & (245 )
TETHE R il st ek 5 B A B A AL i B AR
1o EIR K AL R KA R RN R, 1K
BRI oA B 1w FR s 45 L i, PR4F
FE5% 20 min 5 IS5 SRS UK R
1.2.2  #KINEIRE:

WA a0l Y 2 1A A7 A 18 K S0 s

B2 #kREREEE

PN E (A& 3a B, HoN R B 40 & 3b i
IR) o IEPIRS B 2.2 m KIS SR
RN, RIG B2 AR, Frgt m A g N K [
ATHER A8 N2, 1S OHEG R DG P HER Rt
TN, B AR, AR i vh R AR SR %
e H s N R AR AL

2 WEEREWE
2.1 KN R4S



55 43 B4 4 1]

XN E B 0147 mm A SEFTHIN SNE ST 65

v ' v v
1 I I 1 1
/. 5% o L
(b) Fr7K A 8 Py 0 i 2 ]

3 FRKOMNEIRLE

2.1.1 7075 B84 5T

7075 FRA 4 BN AT I ER K N I 50 B lE 3 3
ME 4 Fiws, ATDLE W, e RSP A S E T
JEZ 69. 51 MPa 4% 20 min Joilt RIS, H.
ME 4 n] A

(1) Fe KSR HA 69. 51 MPa;

(2) BE#E Fenmmy T, 7 i A B kA8 Ak

(3) B#E R &, K R AR Ak, e R ARk
oM 1.6 mm, BUH RS, 22 m G 2] 0, T LA,
ILAR A SRR IE

F3 7075 BASHTEFRKNEZRHE

g HRBE/ K/ BEE/  WIER SRR

= m mm mm [B]/min  JE5®R/MPa L

1 69. 51 S
—— 147 9100 13 o 251 FhEEIER
2 69. 06 67.92 MPa

69. 51MPa

5- — IR
K
E 4 - Ak
2
'3 5
= =
fTZ( 2r E’,ﬂ 1. 6mm
=L
= 1
oL oL = e = e
1 | 1 | |

1) /min
4 7075 BAEHRANERETHEEIRHE
2.1.2 2024 BBA LT

2024 F5A 4 B FT A K N R A 06 e dn 2k 4
5 Fw

F4 2024 SEAEESEFEHKNESKREE
g HAR/ EERL, O RJE/ fHJERF SEPRMEE

#® AE

= mm mm mm [6]/min  JE5%/MPa
1 48.65 B H JE JE
— 1 13 9100 o 365 JHIEEJE K
2 47.03 5 45.99 MPa
ar 48, 65\P — ki
P = BT KT
g = - JHK
i 4 el Ji
Y.
= 350
3 5 3l 2. 64mm
= [
N = 25
220 B gf
5 H o5
& 1r 10-
T 0.2mm _ _ _. L
o =
-5 | | | | |
0 5 10 15 20 25

I 1] /min
5 2024 SREESHEFTHEHKNERIESHEEICRBL

ATLVE Y, e RO R G S8R T R 2
48. 65 MPa J:{# % 20 min Joift R PG, HOIA
5 FH .

(1) Fe K58 A 48. 65 MPaj

(2) Bl sy I, R R AR i o 0.2
mm, BUH R 5, KRR IR 2] 0;

(3) BAE R, KR, e R &l
2. 64 mm, BUH RS K ERZN, 21 0.9 mm 7 E 1]
ANFRAAEA KA IS 0 S5 R AR A %
JEAS [ 8 AN FE 7 K B AR S SRS A AN BT
Fir AE SR BOH f5 , e 2 A
2.2 HIKINEIRIEE R

7075 F1 2024 FRA BT RRK S AR 0 E



66 R TR G AN TR

2016 44 H

FaRm g gk s Ko 36 K7 & 8 K9 FiR,

&5 7075 BEEEHITERAKINE LIS HIE
M5 HAR/mm BEJE/mm KE/mm REUER/MPa R
1 - 106. 62 .
2 96. 60 P
— 147 2200 ———————— WA
3 13(20) 104. 10 Pt
4 13(25.5) 107. 39

& 5/ MPa
g3
T T T T T T T T T T T 1

0 5 10 15 20 25 30 35
i 7] /min

Bl 6 7075 $RE & EHATRAKIMNEIRIG EIR I il 2%
F6 2024 SHAEHTEKINELBEIE
5 HA/mm BEE/mm KE/mm KRR/ MPa % E

1 70. 8 S s
— 147 13 2200 SR B
2 72.3 S o dt
80
70
P 60
B 50
=5 40
= 30
20
10
L L L L L 1 J
0 5 10 15 20 25 30 35

IR 1) /min

7 2024 BASTEAKIINE IR EIBT M B2

EEEFFRRIK SN E BT HAE SR

B8 70754%R4&

2.2.1 7075 S &S5

M 6 ERTLLVE Y, SAE B A A i) K
JESEIRF] 107. 39 MPa J&, Feoi bifi 2 BR %, 26 07 i %)
EiFFREES, M 8 3 AT IR Ay [ 1%
AL S URE AR A v ) A7 1) A8 1A PR T3 0
WrZd , T4 AR AR R £L , L8 A gk 44, HL
245 ] Pt LE A

B9 2024 SEEEEFERKIIERLEBER

2.2.2 2024 FBE 4SRN

M7 BRI, SRR T ANt in () K
JESEIRE] 72,3 MPa &, FEom b 2 TR, 22 BB AT UL
ZIBE RS, F A 9 B AT R B IR 1 P 5ok
B, B A 1) A AR BB IMTRE T 4 T 24 20
G (R MR A S B A N ) R4 80, B4 1) R ity ZEE A
2.3 FLUSITE

RIS 2] T HAS 147 mm  BEJE 13 mm A
7075 5 2024 PIFPER G A BT AT R 32 N R e R AE 43
FKE] T 69.51 F148. 65 MPa, K7 /K A1 JF 45 K
543514 107. 39 F172.3 MPa, M T iFHRER 14
PEPE X 0147 mm $55 SEFFRRIRRE ) AT T 28
W, Rz IR RS E 10 fios,

B 10 $SEEHFENMEREATHZENTE

2.3.1 HKWIEITH
KN RIS G ST IT 32 (AN P, 0, [
FhrifE (A KRR T 876 &85+ ) (GBT
20659—2006 ) HHLE B A A BT R BRIERRZK AR
P T I
2f0° wint

P =" (1)

D
A —FR B HO0. 850, —FE IV R IR /1N

JERGE 7075 58640 480 MPa,2024 #1654 H



55 43 B4 4 1]

XN E B 0147 mm A SEFTHIN SNE ST 67

325 MPa; D—KAME 147 mm ;i—5 RBEE |
13 mm,

BRI (1) HAI44.7075 578 S8
HK Y FRSRIE K 67. 92 MPa;2024 #A A 4B AT Rk
N 58 A 45. 99 MPa,,

2.3.1 #oKIMNEITR

FKIMNERE G 22 N Pyl 0, (Pe-
troleum and natural gas industries-Design and operating
limits of drill strings with aluminum alloy Components )
(1SO 20312—2011) HHLER A 4B FF B9 &0 H U AR
5 N AR BB AR

P,=P.P,(P. +P,) (2)
2. P, ——E VRS2 AT I [T 52 Ao ) Jee P
P, =20.,t/D ,MPa; P.—iftE 25 i K3k, P. = (2E/
(1-u)) (/D) ,MPa; o,— BRIk JIFEAK, o, =

Oy ] 1 = (38./ (20, m)° ) =80/ (20,0 ) | , MPa;
S.—— T8l R g, AEA RS e g, B S,
=0; E—f PR E 72000 MPa; w—JH #4 HE,
0.3; D—FRIMNE 147 mm; -—F R BEJRE 13

PR AEA S rh el i g, R, S, = 0,0, =
Oy min o

BB SEBIRICA (2) hA[15.7075 B & 45
FF# K SN E5R BE A 66. 70 MPa;2024 554 4 5lifT i
TKAMNESRE A 50. 73 MPa.,

P 54 S e F | 1 T A 45 R
KFHIS T A 25 5, Ui B8 A 4 4l R mT i 2

{ Petroleum and natural gas industries-Design and oper—

-1/72

ating limits of drill strings with aluminum alloy Compo—
nents) (1SO 20312—2011 ) F5 i o X 58 A 42 BN AT
HRSZ BB R AP ) 5 8 255K

3 4EiE

(1) HREE S T 0147 mm x 13 mm #7075
552024 M-S RIER A B BT T RS2 B KR N R R B
SAHEE]T 69.51 F1 48. 65 MPa, fiz KK 40 3
S5k 107. 39 F172. 3 MPa,

(2) 3B XA RST R ERS A S50 (Gl
ki) e KPURRE I 0 A ASH T 7075 5

2024 F-5 G147 mm x 13 mm (9554 G AT TR 2
B FRe I P S 8 32 43 R 67. 92 MPa i1 45.99 MPa,
FRAMNESRE 533124 66. 70 MPa #150. 73 MPa,

(3)2 PR R K AT IR i 5 I A T 5
K A0 e rh I B 24 1) e o 0 el PR 5
{6,7075 55 2024 PiFh A4 RLEER & S BT 1 BE 5
S PRI 5 H 4R 3 JE ( Petroleum and natural gas in—
dustries-Design and operating limits of drill strings with
aluminum alloy Components) ( ISO 20312—2011) #x
HEHXT RS BT BT RN TARER BR (225K, HEW]
X 2 MRS B BT B RO e teRg, vl
DATE RS FL N AR S22 08 R Y Hs 0 AR St il
TSR A S G SR e R G Bat s
PR IR AL T AT SRR HEOR 24

SE K.

[1] Marcelo Igor Lourenco, Theodoro A. Netto. Aluminum Drill Pipes—
Material and Design Developments [ J |. Proceedings of the ASME
27th International Conference on Offshore Mechanics and Arctic En—
gineering,2008.

[2] L. Bertini, M. Beghini. Resonant test rigs for fatigue full scale
testing of oil drill string connections. International Journal of Fa—
tigue ,2008 ;30:978 —988.

(3] Bl 307556, EOCE. MR BRI & S AT AT (1], )
REHR 2010, (3) 162 - 64.

(4] Bfd, 2 H0, VA S MU BRER G 4 ST AR BIE 6 B2 2 N
G WEIE )], HsT 54,2011, (2) :304 - 308.

[5] W50 S A Bl AR I8 I 4 1 5% e A M RS AL F 5T [ D).
WARCER T AROR 2013,

(6] BHBL. 505 4 Bl A AF IR 5 84 il 28 8 e B 20 T2 (.
BB R BR AT SE[ D . 3 ARCAR 35 bR 27,2014,

(7] SkEH. 071 mm RPN A S AR 1], 80" T 72
(& 454 TR ) ,2015,42(7) .58 -61,71.

[87 HBZ& T drdk, 22Ul v ol SE VR0 A 4 B AT S A B I Rk
PR 1] AR 2010, (1) 2112 - 115,

(97 X, A EMEE R A R NSRRI AR
JNT,2011,(6) :7 - 10.

[10] GB/T 20659—2006 , {11 KR Tl 344554 S].

[11] 1SO 20312—2011, Petroleum and natural gas industries-Design
and operating limits of drill strings with aluminum alloy Compo-
nents[SJ.

[12]  hadtte Jh(d gk By, 55 b JoTBh 4 ok 2 4R G 4 B AT BT o &%
FOREFL ] 3R AR (Bl T ) ,2011,38(7) :5 - 8,62.

[13] BB, IR X% B G 6A GBS B 3k T 5 5% 3
PRI R AL DR (A R TR
2013,40(12) :28 -31.





