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Table 1 Chemical composition of the Al-7.51Zn-2.37Mg-1.72Cu alloy (/%)

Al Cu Mg Zn Mn

Ni Ti Si Cr Zr

Bal. 1.72 2.37 7.51 0.046

0.058 0.001 0.021 0.052 0.027 0.17
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Fig.1 Dimensions of tensile specimen (mm)
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Fig.2 Age hardening curve of Al-7.51Zn-2.37Mg-1.72Cu alloy
at 120 'C
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Fig.3 Mechanical properties of Al-7.51Zn-2.37Mg-1.72Cu alloy

under different aging states
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Fig.4 Mechanical properties of the Al-7.51Zn-2.37Mg-1.72Cu
alloy aged at 120 °C for 4, 24 and 36 h after heat exposure
at 200 °C for 500 h
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Fig.5 TEM images of Al-7.51Zn-2.37Mg-1.72Cu alloy aged at 120 “C for 12 h (a, ¢) and SAED patterns in <112> (b) and <100> (d)
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Fig.6 Fracture morphologies of Al-7.51Zn-2.37Mg-1.72Cu alloy after quenching (a) and aging at 120 “C for different time: (b) 4 h,
(c) 12 h, (d) 24 h, (e) 36 h, and (f) 48 h



+ 994 - WA SRR TR

% 51 45

(R AR s ISP 28 24 h I, Y AR S0 2 Ak /> H SR 4
FHECIS 2 4 #0012 h Wl SR A g, Wtk s 64
TER O UR 5 () 36~48 h i, Bl 35 B 25 R (R E K, GP
DXIEAR, n A S SRR, o M A RN, HR T3
I, AHECEERES A 35 TBE T 19.7%H1 24.6%, {HILHS
R F Roo M LKA Frid s, AL 36 h 3G m 1
5.8%M1 19.7%, B2 48 h 7350380 T 7.0%F1 20%, X
51 3 g AR . I 6 HRI 25 12 h (1l D TS AT
Eih, WEIERBRSCHK, ¥IE A S BEUN,
B J3 38 T M RE IR ANT o X TR R R e, 74
SR AT HH Ak [F I P MR FE /N BT, A
AR EE SR AGAE BAE 32508 2 Mo, — PP frkl
MIPDE LA, 53— R fr A e B e,
2.6 200 CAREBERWE SR METORR

B 7 N 120 CHFECARIRI (] 5 7E 200 C#h 2 5&
500 h [FlT TG F . M 7 AT LLE B, 120 C RN [R]
A )& 4248 200 CH#AEE TR 500 h 5, W HE

4h

24 h

36 h

P A R IR IS, LI 4 1 36 h (172 W It
FTECA 2% 24 h IS4 SE N5, X S5HEA 55 5%,
BTN A A%, Ao DS+
It LI ) 55 o0 A Be KN IE % B T 2 W D%,
B2 24 h B, 18 BEARMEZERK, &K% 10 um, &
/NZ) 0.5 um, IFEL 4 A1 36 h (30 5 AR A Y, TR
W o b 3 F bz b T30, AT KBS 2% 4 h #7500 h
JE &SN PIMERLE, X5 E 4 F s R —

3 HHSItE

3.1 FIREXEE N F MR RN

TXXX F B 4 I A0 A F 0 T AT HE O 1029,
a(RL A E AR —GP X —5'(MgZny)—n(MgZny). &
& ) BRI LT EARY BO A s n, KRG SRR
BRI AR BE ) o I 80 AR 2 G 4 AR B A AH
AN AT A R B R, BT A (R AT H R A R 3 [ ok
SE T B A IR R B A A SR PTRA

B 7 Al-7.51Zn-2.37Mg-1.72Cu £ &I AN [R5 8] f5 7E 200 ‘C #4555 500 h (194 & W7 D50
Fig.7 Fracture morphologies of Al-7.51Zn-2.37Mg-1.72Cu alloy after aging for different time heat exposure at 200 ‘C for 500 h:

(a,b)4 h; (c,d) 24 h; (e,f) 36 h
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Effect of Aging on Mechanical Properties and Thermal Stability of
Al-7.51Zn-2.37Mg-1.72Cu Aluminum Alloy Used for Drill Pipe

Feng Chun?, Zhang Fangfang®, Zhu Lijuan®, Liu Huiqun?, Liu Hongtao®
(1. State Key Laboratory for Performance and Structure Safety of Petroleum Tubular Goods and Equipment Materials, Engineering
Materials Research Institute Co., Ltd of CNPC, Xi’an 710077, China)
(2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)
(3. PetroChina Tarim Oilfield Company, Korla 841000, China)

Abstract: Through the research of age hardening behavior, mechanical properties and microstructure characterization, the effects of aging
treatment on the mechanical properties and heat resistance of Al-7.51Zn-2.37Mg-1.72Cu aluminum alloy drill pipe materials were analyzed.
The results show that the optimal aging time of Al-7.51Zn-2.37Mg-1.72Cu is 24 h when the aging temperature is 120 <C. The tensile
strength (Rm), yield strength (Ro.2) and elongation (A) change from 693 MPa, 566 MPa and 15% of quenched alloy to 720 MPa, 692 MPa
and 14% of aged alloy, respectively. After 500 h of heat exposure at 200 ‘C, Ry and Ro2 are reduced by 55.6% and 67.3% compared with
the aged alloy, and the elongation is increased by 15.8%. The GP zone in the matrix and part of the fine #' phase re-dissolving, the larger »
phase with higher dimensional stability transforming into the »' phase, and some #» phase aggregating into coarse particles are the main
structural factors that cause the deterioration of heat exposure performance of the alloy.
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