2024 4F- 6 A
2024

249 % 5 6 1)
Vol.49 No.6

B 5 8 F

FORGING & STAMPING TECHNOLOGY Jun.

—x

A e e
—~+

EE5EiE |

e e e X

x’

Rk AL T 7075-T6 a6 £ EBSES R AR
e, HAE, EPP, B, kEF, AF Y

(1. EhIE T 2487 MU TREERE, TL0 $hik 224001 2. FELL K MWL TR0, WAt 285 066004)

. B IR, S b R L 2%, R A AR bk il i 4 D i, BESE T Bk R S 0 ~
10 A - mm™* B}, 7075-T6 $15 45 P20 AR R 2 M FE RAOR AR (L UEE, 0BT 1SRRI 09 —ZETE 50 . OWLES G 5 W) AR
W, GEAERWT: WU 0~6 A - mm™ WF, 7075-T6 §13 G F Y MU SN, R 452 PR K50t A L U 2 EE B i /), e
ML 6 A+ mm ™ P EEEENAUR /N, 8 0.216; MIHIEART 6 A - mm™ W, 7EEESHAMEHRHILFEIEAT, 2
PASTE IR, e AR, 8 PR R P 2 B A T K, IRFL TR (0~6 A - mm ™) I, JRESEE R rh LB S
PUR FEAET; SRS E (6~10 A - mm™) B, FESEFE b LA SR o 4 B RS 406 32244 E D

KR 7075-T6 Fhidx; WKoheIR,; BESARIE; GOUMLEE, SUBUESL; Hi Bl

DOI: 10. 13330/j. issn. 1000-3940. 2024. 06. 026

FE 4 ES: TG115.5 XHkFRER: A XEHS: 1000-3940 (2024) 06-0208-07

Friction characteristics and microstructure of 7075-T6 aluminum alloy under
pulsed current
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Abstract: In the electrical-assisted forming, combined with the characteristics of stamping process, the variation rule of friction factor be-
tween 7075-T6 aluminum alloy and P20 steel rubbing pair at the pulse current density of 0—10 A + mm™ was studied by using a self-devel-
oped pulsed current friction test platform, and the three-dimensional morphology, microstructure and phase composition of the wear surface
were analyzed. The results show that the dense oxide film is formed at the surface of 7075-T6 aluminum alloy when the current density is

0-6 A - mm™, and the friction factor decreases with the increasing of current density. When the current density is 6 A + mm™>, the aver-

2

age friction factor is the smallest, which is 0. 216. When the current density is greater than 6 A - mm ~, the plastic deformation is intensi-
fied under the combined effect of friction heat and Joule heat, which results in the breakage of the oxide film, and the friction factor in-
creases with the increasing of current density. At the low current densities (0-6 A + mm™) , mechanical wear plays a major role in the
friction process, and at the high current densities (6—10 A - mm™>) , mechanical and electrical-assisted wear play a major role in the fric-
tion process.

Key words: 7075-T6 aluminium alloy; pulsed current; friction characteristics; micro-mechanism; mechanical wear; electrical-assisted

wear
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Table 1 Chemical compositions of 7075-T6 aluminum alloy

( %, mass fraction)

Si Cu Fe Mn Mg Cr Zn Ti Al

0.40 1.96 0.50 0.30 2.76 0.24 560 0.2 A

F2 P2 EERMBLERS (%, RESH)
Table 2 Chemical compositions of P20 die steel material

( %, mass fraction)

C Mn Cr Mo S Fe
0.38 1.30 1.85 0.40 0. 008 P

FHERETHF 7075-T6 45 A 4 MOk DL f P20 A5 H AN 4K
Y 10004 . 15004 F1 2000 #7548 4T BE G H, LA kE
Ho b UGB BN 18 7 AR DR S B0 % 1R 2
PRIE IR 56 235 R 0% o A 1k R0 T o A A Ui 56 Rl
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UERE R 5 HORH 4 s B2 . VX-100 306 2%
BEXTER A AR R AT RAE, H =4 K 1
FR o
PEBIRIR B /pm

Bl 1 7075-T6 $haaxid b = 4 R mTE 4
Fig. 1 3D surface morphology of 7075-T6 aluminum alloy specimen
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Fig. 2 Pulse current friction experimental machine and principle diagram

(a) Pulse current friction experimental machine
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Fig. 3 Variation curves of friction factor with time (a) and average friction factor (b) under different current densities
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Fig. 4 3D morphologies of friction marks under different current densities
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Fig. 5 Cross-sectional average profile of friction marks under different current densities
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Table 3 Surface roughnesses of specimen under different

current densities

R

2 4 6 8 10
(A - mm™2)
MBERE /um  0.284  0.264 0.225 0.206 0.178 0.214
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Table 4 EDS results of friction surface for 7075-T6 aluminum

alloy under different current densities
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Fig. 6 Wear morphologies and EDS analysis results for 7075-T6 aluminum alloy under different current densities
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(e) EDS analysis result of region B
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