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Abstract: 7075 aluminum alloy as a drill pipe is widely used in oil and gas drilling, the study of 7075 aluminum alloy
friction performance is of great significance. In this paper, 7075 aluminum alloy blanks with uniform grain size were
prepared by spray-deposition technology. The average particle size was about 10 wm. Secondly, Drill pipe was extruded at
520 C in the semi-solid and then treated by solid solution+failure, the solution temperature is 490+5 ‘C, holding time is 12
hours. Finally, the influence of load and velocity on friction coefficient and wear scar was tested under dry friction
condition by high temperature friction and wear tester. The experimental results show that under the dry friction condition,
the wear extent and the friction coefficient increase with the increase of the load and velocity, and the load has a greater
effect on the wear extent and the friction coefficient. Wear mechanism: When the load is less than the critical value of 15
N, wear mechanism dominated by plastic deformation, from plastic deformation into furrow and stripping wear. When the
load is greater than 15 N, wear mechanism dominated by the oxidation wear, from plastic deformation into oxidative wear
and stripping wear. When the velocity is less than the critical value of 600 r/min, the wear mechanism is dominated by
plastic deformation, the greater the speed, the stronger the softening of the material, the stronger the furrow effect caused
by the plastic deformation. When the speed is greater than 600 r/min, the wear mechanism is dominated by oxidative wear
and stripping wear, from slight wear to severe wear and slight wear.
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Fig.1 Wear failure of aluminum alloy drill rod
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Fig.3 Under constant rotation speed, variation of wear scar and friction coefficient with loads
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Fig.4 Under constant load, variation of wear scar and friction coefficient with rotation speeds

WEREILR THREZ MMM S a, B
4(d)AF H 2553~ 1000 r/min B, 7] F H W ALK
T B K A U1, th A 25 4 B IV G T Y K
WM, B 4(e) P F H M5 H 4 1 200 r/min
i, ATEBEREFmAW LB BHEKRH F AR M
Yi., B 4 (F) 0] & H bl 5 R 1 K 4 R B0 ROt
H 600 r/min J& 5 F1E, 22 /N T 600 r/min FE#E
Z BB AL R ZIE iR 5K, KT 600 r/min FE #8750
-2 1 iR A /N BE R R B T 102 B e,
24 ERYIESH

B 5 i MR =45 K, B 5(a) A&
Wk SN BF, BEIR 58 K20 800 wm W K4
215 wm, I HEJRR B LR, B S EH
WA 10N B, BEIRFERE KZN 1000 pm HE K
234 20 wm, I H B IR K HB L BORDRE .

B 5(c) T & H S 15 N B BEIREEKY
A 1200 wm HE KL K 35 wm, I HEE IR R
HLRE . S(d)PIE 2 #k i 20 N B, B IR 98 K4y
1200 pm HE KN 40 wm, I H BRI H AL
¥, B S(e) AT E H M AT 25 N B BIR 9 K2
71200 pm HEEE KL R 80 wm, I H IR I LA
¥

JBE 451 R VE A A R B 1 BB A E AR AR, 4 K
BObH B2t SV AR & A L B8 (B A I A S B
% HERKENEMTERER L, BHiL, %
R AR B BE R R, PR AKX A (1)
it

vV
Trdnt (1)

XA, W AEBREBEHR RV FEBRER, mm’;S g
HIER ,mm;d HEMNEN ER , mm;n HFHE,
r/min ;¢ A [E] ,min,

Kl 6 Fr7n 4 R B A AR B T AR AL R R
H & 6(a) ] & bl & A7 4 KBS 1 B 1 K, £k e
£ 0~20 N B EEH BRI IE B LA B, M frik
P 25 N B EEEIREN, HE 6(b)rlF HikE
RS R R R, Y3 7E 0~20 N B B 4
IR BRI B YA AR 25 N B R 1S iR
SURIEG I Rt AT A 5 e Bl A 1 0 S 45 B A
BEI RGN, I H I AE 25 N B i B MBS 4 %
SR,

ML . M8 m /N T 15N B BB ERS
FEBMER T2 EX B &REM R LA B
T, B BEEERRIZ K iz 3l A s 4 R B0 kB 2
P, i 3 Brs X R TR A 2 MR g
BEIE /N T REHERR G U, PEHE MG B Rk R TR AR 6
REAFER™N ME5H B 2 0r 384 ™ 12544 FE A
A SRMEEBA, SR N BREE R
ROV TE . 5 A 2R Ay 186 o B I 2% o AL
P, XRHTFRMAYKEEGSREBHEAEHE K
SRR RS WS Fm e A SR A BT VI AR T
2 B R AE N A8 6 BE AL P PP B, 48R for 3%
KE| 15N B, B IR 2% 1 B hr K 0 kL 1 A8 i 3 8L
HAHE G, [FE N ARt & SR EEE TR

:L:
s



Vol.41 No.08

«724. FOUNDRY TECHNOLOGY Aug. 2020
um pm pwm
45 7 90
8 40 80
QE
g3 M35 70
5 30 - 60
25 g 50
~N
oum 30 g5 Lo
gt 15 S E 30
;Lmlz 1600 10 0080071308 " 20

2008

5 pm pm 10
0 0
(a)5N (b)ION (c)I5N
pm pm
Jik
130 o
120 %0
110
i V&a— ;
80 o b | , 60
A <3 1 $8%m 50
50 3 il s 40
30 e HEE U e 30
%8 Z 20
0 10
0 0

(d)20N
5 A S, A [ T A B R = 4 48

Fig.5 Under a constant rotation speed, 3D images of wear scar for different loads
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Fig.6 Variation of wear volume loss and wear rate with loads
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Fig.7 Under constant load, 3D images of wear scar for different rotation speeds
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