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Surface Modification of Ag-doped Graphite-like Films Prepared by
Magnetron Sputtering with Aluminum Alloy Bipolar Plate
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ABSTRACT: The work aims to study effects of preparing Ag-doped graphite-like films on aluminum alloy samples on conduc-
tivity and corrosion resistance of the samples. Different Ag-doped graphite-like films were deposited on 6061 aluminum alloy
bipolar by adopting magnetron sputtering ion plating technology. Microstructure, contact resistance and electrochemical corro-
sion resistance of the samples were observed and tested. Thickness of graphite-like films increased as Ag target current in-
creased. ICR (interfacial contact resistance) of the coated samples decreased by 2 orders of magnitude, and corrosion current
density decreased by 2~3 orders of magnitude compared with that of uncoated samples. When Ag target current was 0.04 A, the
ICR (1.5 MPa) of the coated samples reached 1.93 mQ-cm?®and the corrosion current density reached 107° A/cm?” The samples

deposited with Ag-doped graphite-like films exhibit extremely low ICR and lower corrosion current density, endowing the
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coated samples with excellent conductivity and better corrosion resistance.

KEY WORDS: aluminum alloy bipolar plates; Ag-doped; graphite-like films; magnetron sputtering; interfacial contact resis-

tance; anti-corrosion current density
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Fig.2 The cross-section morphology of Ag doped graphite like carbon film(20 000 x )
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Fig.3 The scanned surface morphology of Ag doped graphite like carbon film (50 000 x )
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Fig.4 The ICRs of 6061 aluminum alloy and different Ag
doped graphite like carbon

FELERLIE 0 0.05 A P B BEARE A 114 2 fih kL BEL DA B A0 )2
JEE B o i s A T i

2.3 THE MR

Kl 58 6061 RG4S AN Ag MM HER T, 8
JEAE i AR BT FRRE M (80 °C, 0.5 mol/L HySO4+
5x107° F, ARS) Prysh iz, MK s
ATLAE W, R4R WA 6061 &4, FEFRTIR
WEE NS B R 107 |, T it fe s
25, B IRE 0 e A R TR, JRREE Ag
BT EL B RIMRRAR . 24 Ag SEFLIEN 0.04 A B,
B RSERE L B U R R A R 1070 gk, B Y
(4TS JE L e o PSR o EL AT A T R L 06
A28 B A RO BEL RS T i FIR 5 48 & & 5k
Hefh, JFH Ag SRR . W IARE O,
S ) AR o sS SR k  2

“1F
2k
— -3F
'T'E 4}k
<
=7
S 6f
20
-7k
-8k
= L 1 1 1 1 L 1 1
-14 -12 -1.0 -0.8 -0.6 -0.4 -02 0.0 0.2 04
Un
Bls 6061 fi x5 AN Ag HLUL T B HERE il (65 o L O
7 B2 K

Fig.5 The corrosion current density of 6061 aluminum alloy
and different Ag doped graphite like carbon films
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