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Table 1 Chemical composition of 7E04 aluminum alloy
(wt% ) (wt% ) Al
Cu Mg Mn Cr Zn Fe Si Ti Ni (wt% )
1.4~2.0 1.8~2.8 0.2~0.6 0.1~0.25 5.0~6.5 0.05~0.25 =<0.1 <0.05 <0.1 <0.05 <0.1
(2) 0 , ®52%7.5 mm , ,
s Al-Ti-B o ®65 mm,
(3) o , ;
o 455 ~470°C 24 ~48 , s
h ’ o ’ ’
(4) o s 4 5 m;
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Fig. 1 Aluminum alloy drill rod with steel tool joint
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Table 2 Basic mechanical parameters of drill rod made from two kinds of materials
0, ,MPa O, MPa 3, % 0y ,/7Y,m
DZ50 490 690 12.0 7424
DZ60 590 770 12.0 8940
G-105 724 792 11.5 10970
S-135 920 999 9.5 13968
V-150 1170 1240 9.0 17756
TE04 585 645 10.2 36563
D16T 325 460 12.0 20313
AK4-1T1 340 410 8.0 21251
1953 T1 480 530 7.0 30001
3
Table 3 Corrosion rates of drill rod made from two kinds of materials
h i g g g/m’h
PH11 (5% NaCl+NaOH) 28.7 27.2 0. 430
TE04 pH7 (5% NaCl) 72 28 29.0 29.0
PH2. 5(5% NaCl+CH, COOH) 28.9 28.8 0.029
PH11 (5% NaCl+NaOH) 61.3 61.2 0.029
DZ60 PH7 (5% NaCl) 72 28 69.7 69. 4 0. 080
PH2. 5(5% NaCl+CH; COOH) 58.4 57.5 0.269
3.3 H,S CO, ( ,2009)
3.3.1
(GB/T 20659-2006,2006 ) , 4
7E04 DZ60 7E04
pH ,72 h , . . R
, o (1) 470£5C |
3.3.2 130+5°C . R
. 585MPa
o 3 7E04 645MPa, 286HB
DZ60 (2) s
o ,7E04 , ;
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Development of the Aluminum Alloy Drill Rod and Laboratory Tests

LIANG Jian' ,PENG Li* ,SUN Jian—hua' ,WANG Tie* ,ZHANG Yong—qin' , WANG Han—bao' , LIU Xiu—mei'

(1. The Institute of Exploration Techniques ,CAGS, Langfang ,Hebei

065000 ;2. Wuxi Drilling Tools Inc. ,Wuxi, Jiangsu 214174 )

Abstract; Compared with the steel drill rod, the aluminum alloy drill rod has a higher specific strength, lower stiffness and better corrosion—resist-

ance performance. Thus it can enhance the ability of existing drilling equipment, reduce power consumption, and lower the labor intensity during drilling

operation. The study of the aluminum alloy drill rod has a great practical significance for improving geological drilling efficiency and promoting drilling

technological progress for geological survey. This paper presents the key technology of 7E04 aluminum alloy rod,design of its structure and experimental

studies on its thermal processing, basic mechanical properties and corrosion characteristics. The results show that in a certain condition of thermal process-

ing, the yield strength of this rod can be up to 585 MPa, and its tensile strength can reach 645 MPa. And it has a higher corrosion resistance in the envi-

ronment similar to the saline water—like mud.

Key words: geological drilling,7E04 aluminum alloy, drill stem, rod tool joint
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