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Figure 3 Grian size distribution of 7075 Al alloy rolled at different temperatures



LWL IR B 7075 $h 4 4 4GS 12 ) 24 Pk RE R i)

659

B M 350 ‘CHFE 2 400 °CL 24 B H 2 B ks &=
47 pm. B2 FL IR R A TE R — 2 di e, —
U R SR SR S, DR R R R A O,
LT AH/NERIR SRz, e IH & A T A LA

2.2 HBIEEXMNE AN

WAL ZELHIS T T T6 b 3, H B 9 2 fili 45
THTETO0T5 R ah S A o B4 S BRELHE iR
FERY XRD B . M 4 RT UL 7 SR GG AR, A AL
AH 5 24 FL ] TR B2 43 51 2 250,300 A1 350 CHY L £L
A RE o ) I AR R ALFE A MgZno M (p 40D 5 24 5076 R
JE E— 4R TF E 400 CHE, &L 1 AR R fE R I HY
MgZn, # o XRD i 56 45 5 3F B, FL il 5 X 707548
BT A R A R SR — R AR -

a:as-cast
b:rolled at 250 °C
c:rolled at 300 °C
d:rolled at 350 °C

e:rolled at 400 C ® Al

V MgZn,

Intensity
=9
-

y
. . 4
b o 18 L

20 30 40 50 60 70
26/(°)

B4 AEESMIEETAH 7075436 € XRD B i
Figure 4 XRD patterns of as-cast 7075 Al alloy
and rolled at different temperatures

2.3 EHBNREXNF MR RN

S it — 2 TR T L 1 3 B2 Xk B A 7075 B B AR
B BT AR RE AR e ML X ALY 7075 R A
AT T AP o P 5 O AL R Y AR

Lt e

600
5001
o]
=
< 400
& a:rolled at 250 C
z b:rolled at 300 °C
-5 300+ c:rolled at 350 °C
; d:rolled at 400 °C l)/ \d
" 200 A
=
4
100+ r/ a

O 4 6 8 10 12 14 16 18 20
Engineering strain/%

B5 AREEIFEET70758 &N TN N-FIT Lk

Figure 5 Relationship between rolling temperature and
engineering stress-stain of 7075 Al alloy

JI-NiAR M2 o NI 5 AT UL 2 2 B R EE A 250 CH
F13 350 CH A B BT PR FE e A 5 52 R Dy 4 SiE
i FE AT T B 5 24 AL R EE 35 31 400 “CI, 5 B2 il
SRR IR B R K

TEAS [R) L R EE R, % T6 # b L2 7075 82 &
S ELE RS BEET 7o, TR
i 55 BE BT A o ORI T R AE R, 45 2R 8 TR 2.
Hi 2 2 AT, 24 FL R TR R N 250 CHE 2
400 “CI, B FE 19 it IR 58 B2 0 iz 9 J3E 0 K 222 4iE it
RS/ R R R . 1 350 CAL
N R R aURE Y S IR 9 B P R B R A
i 38 1 [ A ) S5 /NE L 43 0 O 453 F1 521 MPa J
12. 1% 5 1fi B & FL 0 B2 2F — 25 4 & 31 400 °C L iK
R Jt B S B PP BE | T 2R E i R A R R B O
KAE, 43514 505 F1 570 MPa 2 16. 9% .
F2 AEIHEETTE HRAEE70755R G NFEEE
Table 2 Mechanical properties of 7075-T6 Al alloy rolled

at different temperatures

LIRS/ JEMREREE/  PURISREE/  WiREMRe/

°C MPa MPa %

250 4988 561" 16. 0792
300 489", 5485 15.5°0¢
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Figure 6 Tensile fracture surface of rolled 7075 Al
alloy at different temperatures
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Effect of Rolling Temperatures on Microstructure Evolution and
Mechanical Properties of 7075 Aluminum Alloy

MA Shaoming
(CCTEG Xi’an Research Institute (Group) Co. , Ltd., Xi’an 710077, China)

Abstract: Aluminum alloy is the most widely used non-steel structural material. Increasing drilling depths in geological
exploration, oil exploitation and scientific drilling a impose higher requirements on the performance of drilling equipment and
tools. High strength aluminum alloy materials, known for their high specific strength, low stiffness, and high corrosion
resistance, have been extensively used in the design of drill strings for extended reach wells, directional wells and ultra-deep
wells. However, there is a lack of systematic research on the optimal hot working temperature of 7075 superhard aluminum
alloy used in drill pipe. In this paper, the microstructure evolution and mechanical properties of 7075 aluminum alloy were
studied at different rolling temperatures such as 250 °C, 300 ‘C, 350 °C and 400 “C. The grain size and second phase were
analyzed by optical microscopy and X-ray diffraction, while the tensile strength and fracture elongation were measured using a
universal testing machine. The results show that the microstructure and mechanical properties of 7075 aluminum alloy change
with the increase of rolling temperature. Within the 250 “C to 350 °C range, the grain size initially increases and then decreases
as rolling temperature rises, with the average grain equivalent diameter increasing from 215 pm to 257 pm, and then
decreasing to 220 pm. At 400 ‘C, grain boundaries becomes less distinct, original coarse grain boundaries gradually disappear,
and fine spherical grains emerge, reducing the average equivalent diameter decreases to 47 pm. Additionally, as the rolling
temperature increased from 250 C to 400 “C, the tensile strength of 7075 aluminum alloy first decreased and then increased,
reaching the a minimum of 521 MPa at 350 ‘C and a maximum of 570 MPa at 400 ‘C. The strength and plasticity of 7075
aluminum alloy were enhanced at 400 “C. The SEM images of tensile fracture also show that the fracture mode of 7075
aluminum alloy sample shifts from brittle to ductile at 400 “C. Therefore, a rolling temperature of 400 °C is identified as the
optimal hot rolling processing temperature for 7075 aluminum alloy.

Keywords: 7075 Al alloy; rolling temperature; microstructure; grian size; precipitation particles; tensile strength; elongation-to-

failure ;dynamic recrystallization
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