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Abstract: The performance of aluminum alloy drill rods is the bottleneck of the development of deep drilling technology.
With the design of the drill string structure as the basis and in view of engineering requirements of ultra-deep hole
drilling, the selection and evaluation of high strength and heat resistant aluminum alloy drill rod material were
studied. The results showed that: the solution aging of 2219 aluminum alloy was 535°C /1h, 165°C /20 h, 2618 was
530°C /1h, 200°C /20h, respectively. The mechanical properties of 2219 aluminum alloy were better than 2618
aluminum alloy after long time heat exposure at ambient temperature and worse than 2618 aluminum alloy at
transient high temperature. The element Zr in 2219 aluminum alloy can slow down the solute diffusion rate in the
process of heat exposure, and it is beneficial to improve the residual strength after heat exposure.
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Table 1 Requirements for aluminum alloy drill pipe material

B b RO RN R E 55 % AL
B o 77 ff:F'.HE ﬁﬁ ik ?‘;T'M’F fg?ﬁ*ﬂﬁﬁﬁ
Eatl SREE/ SRBE/ B/ RBE/ JEhhEAE/ (g -
5 MPa MPa % C (m? « h) 1]
I Al-Cu-Mg 325 460 12 160

I Al-Zn-Mg 480 53 7 120

M Al-Cu-Mg 340 410 8 220

—Si-Fe
N Al-Zn-Mg 350 400 9 160 0.08

W RPH IS SRR R 21 CE3 °C, RFR
HHABR A 4R B 7 R 2 B% A 40 2 L L D204k b A
Al sk, )R G ) — AR SO AIE SR 1 IR e AR
L EE ST 00 T ARG B R B S A R/ . T 2 T R R AR A
ISO 6892 (he/Nm RSB h 0. 2% 5k R B . PN T =R T
B4 D ARG 5 35 A o g B MR T B R i () i 4 500 h i AT BE 4 AR
30% LA I

1 EMERIHROIM
11 EMRENR

R BORR AT L A B A AR B AT A A
B R T M R A B FT T B T B R A B AT HE R

2 R AR B 2 Bl G B — TR L Bl
A A ARE RS I AL BT B AT R, PR, 2 R TR
IR B — i PRI 7 Bl AL 3R T B R v ol T
A B T K e R B G R PR R L TR AT
e JEE AT R R BE . B AR AT R R BT sl (D
R

28
H:m (1)
Xh: H—8i B /] TR E . m; o, Bl FT 60 i

M58 &, MPa; n SREEE AR Ry, — BT
HEN/m’ 57, — REMWAEE.N/m’,

B B — A ROT B AT ] R BREE IR, A
1Rl DR L BE G U 2% %5 FE 1 38 O, 46 b1 o 8 AT ]
B B AE S AT AR L RS e BT RS
TR RS RO I, R U R A AT T T IR
JE 32 V6 3K 5% BE 5 e 45 K, BIVHEPE 7 2R B3R e 0K 9% B
AR WA 25 1 b s R BT,V - 150 9
BT e KT P IREER R JTOK  TE04 SR & BT eSS

VeI EIE/) (gecem®)

0 0.5 1.0 Lo 50
T T ' ‘
0k _ T T
] ~——
£ o
= -
= \
| ——— 7185050 4T ) b
30 e 7504 T R
——— = V=150 804 kT R
——- TEO44E Al FF |
10l

Bl B—HiEshHFRE TREN
Fig.1 Service depth of the single specification drill pipe

Lor TR
— — A ST

0.8 
=
R 0.6F
N

0.4 T~

02 1 1 1 J

1.2 1.4 1.6 1.8 2.0

THKFEE/ (g+em™
2 AEHRETFEZ R g0
Fig.2 Buoyancy coefficient curve of the drill strings

of different materials



55 47 B 4 ) B RS R BRI RV A A B AR 67

AR R B Al R ok, Rk, B AR RO
i AR S 08 P [ — A R ST Al A S T S B 4
M ERE 7 R A SIS Lol LISEEL, (B
JEF S P TR ER BT 5 ) L 6 7 O 1 TR IR 48 A
S EAT I F RS R AT AT .
1.2 EMI R

H g, Tolk bR Y TR A 4 7E 100 °C LA,
AR A 4 A B B HESRE . 76 100 °C LA LB
WA T a4 m At TR, WE 3
Mz b E T LA L B A ST ERR AT
LA UM AR s e, X R TR A S AR
e [ A TR 5 B, P HL R B 1) 40 /N T TE AH ) AL AL
S AT 2 2 B S 5R E RE E 2 AN BT bR
HLAL . BF 20 AH 15 35 4 22 18] B 2 Hh b 6 2 th £ 38 1 1
IR 7= Az b AR, DA A G 4 i i B R R B B ) R
ik, WS, TEAEENT S 2618 it #440 A 4 142
502 ae AT T IR T ST, BE S 4 R K . 2618
A AE 150,200 & 250 CHIARBERE T . MEE S
Tk A2 5 08 B ) 0 8 R e R (1 B T i
AN REAIL

600 —— RS
r —e— BRI
500
<
=
<= 400
#
el
E 300
=
200
100 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300
/T

H3 2024 RESEHABESEHE
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Table 2 Aluminum alloy for Kola ultra-deep well
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Table 3  Aluminum alloy drill string structures in Kola ultra-deep well
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Table 5 Mechanical properties at ambient temperature

under different aging temperatures
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