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Properties of aluminum foams with electrodeposited Ni coatings
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Abstract: Aluminum foams were electroplated Ni coatings to improve its assistance to heat and corrosion. SEM was
used to observe the surface topography of the coatings, while the cohesive force between coatings and matrix compress
(ambient temperature and above 650 C) and neutral electrochemistry corrosion were tested. The results show that the
compactness of coatings is in proportion to the current density in a certain field but the oversize conditions (=3 A/dm?),
and the covering ability improves due to the additives. The adhesion between coatings and aluminum foam matrix is good
and reaches its maximum value at the current density of 1 A/dm? and coating thickness of 28—30 um. The elastic modulus
and plateau stress of aluminum foams with Ni coatings are 2.3 and 1.5 times of those without coatings, respectively.
Because of Ni coatings, the strength of aluminum foams still exists at temperature above 650 ‘C. Ecoy, Epy and E,, of
aluminum foams shift 238, 51 and 220 mV towards positive after electroplated, respectively.
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1.1 &R FRETLE

AHIE TG T HARE it Ry S0 251 45 1) Ca FIORCIS &S
WA TiH, B8 50)1.2%, Ca &4 3%,
W 036 glem’, LBREN 87%, “FHIFLAEN 2.22
mmoe.

AR HE R AR A SR T RS HP R A 4R Y% 30 min;
SR J5 7E Na,CO5(40 g/L) NasPO4(40 g/L)F1 OP—10 F1k
(10 mL/L)VER 5k A 9% 2 min, W4 60 °C,
BEJEH 28 7 KIEVE: BFAE 40%(1) HNO; HHHEATIR
B, BEECRN 20 s, WA BRES R E RN L5
TR YE, eI N TR,
TFUA HBE NI AR R AT BB DI IR AR 5 S A el

1.2 BiERELE

WS SCHR[13-16], Hie B SEW R pH
f 4.1-4.3, MBI 1:1.5, FIMHIREE 2~5
A/dm?, ¥ 5E 50~55 C o Hb B IR 145~150 °C,
PALFEF AR 1 he PrfdAIH =R LZSH I 1.
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Table 1 Amount of chemical reagent in electroplating

K FAH H 4 (PHILIPS  XL30 7)WL 844 2 % 1
TES. K Bk 5 AR AR D) D)4 0.3 mm, H:
AT BE G AL BB T 2 il FLATA 1~2 A1 2~3 mm
DI, WEEFL N SRS A )2 2 —
Wy, R T R AN R A LR, O
B P4

] GB5933—86 K 540 °C, iRk TR
EEEARE G T

VEFR A B 4600 AR 30 mm. /515 30 mm 1[5
FEAR . TRAAAE CMTS105 1) SANS Tdob L% il i+ )7 6
S ML EBEAT, 4 4 mm/min, RGN 70%LL E.
XTSRRI JEAE AN R R N AT R4, LR
Wik 650 F1700 C.

HE AL 22 SEIG R O H AR 20 mm. 5 10 mm Y [&]4E
Ao SER AR E ) IMOE Fafb 24 IR R GE. 5K
55 5T F Sk 3% 040 Hh HE NaCl i, RN =i
AR M AR, HoR R 2 Lol s
4 2mV/s; HWRTEHEA-1.2~0.1 V.

2 HR5UHE

2.1 RERR

B 1T Mg IR B 1 A/dm?®, 5E A 750 N A (14
1(a) 5¥ G (B 10) EfLIESR . Fridi Loy fL1E
2~3 mm HJRAL. HIE 1 W& i, JEA7 57 (Nickel additive
green label) VS IR PERE )1 BB PE . XJ& i TR
LA BB rpit 88 BEAR /N, AR AGAE AR S, BK
LA AT, S T A A AN M E,
FERPERE AL WERE R R BT R K
() 25 5 I 2 SR PE R AR A o AN 7R R N REHE e B
R IRRARALSE , SR A e 1), AR AEA
[F) L 2 AL 2 R Py A 38 %), R e ) AT
e, AR

Kl 2 P AN R BE R A Z B . A
2()~(c) A E H, R, YRRk, B
AL BUE . X2 TR R LG OR, BRIk A
HLAZ IO, B TR B IR R R, s R R R
NI TR AR BBk 22, 45 il ORL AR - H EH 5] 2(d)

Mass concentration/(g-L ")

Nickel additive green

NISO46H20 N1C126H20 H3BO3

C 12H25NaO4S

C;HsO3NS C4H,,0, label/(mL-L™")

250 60 40 0.1

0.8 1 30
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Fig. 1 SEM images of pore at 1 A/dm? without (a) and with (b) additives
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Fig. 2 SEM images of coatings at different current densities: (a) 0.5 A/dm? (b) 1.0 A/dm?; (c) 1.5 A/dm?; (d) 3 A/dm>
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X3 FHAEEZ RN 28~30 um B, AN[A] HLIR
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Table 2 Testing data of bonding force with different coating

thickness
Coating Desquamation Coating Desquamation
thickness/pm time thickness/pm time
18-20 10-12 32-35 20-22
23-25 1820 37-40 16—18
28-30 24-26 45-48 8-10

=3 AFEEFEL S5 A

Table 3 Testing data of bonding force with different current

densities
Current . Current .
. Desquamation . Desquamation

density/ time density/ time
(A-dm ) (Adm )

1.0 28-30 2.5 12-14

1.5 2628 3.0 8-10

2.0 16—-18

A g e, RGBT, R
R JC I AR AR R I AC B Lo AR/, 29 2X10°
mA/em’, JITUAE 25 R 1 B2 AR AR AR o AL
Pz, Aot AR . BRI H R
8 P T ARAT B e R AR AR A I A, R < i A
TaRIMIER AR, KRS G

2.3 [E4aTERE

PALIE AR AR IR i R 2 B 3 BB £k
SEPEARIEIT B PHRASTER BOMECE LA Bl &
3 P N AR D IEIRERIN J—NAS L, 3% 4 Al
AR B A ER A G Y 7. P 3 R 4 TR
H, HEY, PRSI RS I B 2

RPEFIIARTN) 2.3 1%, FH N RIS #] FoR M 1.5
5o I 3IRAT R, BEEE T H X, EAR Y
AR, PR S AR I N A TR R A, S
PEATEM BOUH B3 . O TR MR 207
GPa, fri& 70.7 GPa, BRifPERIEZ MM 3 fif. {F
LRIV TE RS TR B, AR TEAN ) R BUR ARG,
G RUFEA SR 08, S5k, SR SHE
WAFEAH TR . BYRAE, S5 G S B0T R n s
SOHPERCE 4 S 7, Y ) — R AR ]
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Fig. 3 Stress—strain curves of aluminum foams before and

0 01

after electroplating at room temperature
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Table 4 Elastic modulus (£) and plateau stress (op) of

aluminum foams before and after electroplating

Temperature/ 'C Coating E/MPa oy/MPa
20 Without 47.57 1.219 06
20 With 109.75 1.829 08
650 With 12.25 0.079 06
700 With 14.00 0.017 57

B 4 JT7n NAE 650 FIT 700 “C R AR LR 1 N
F—NAR Lk, ARBEERIE AR R R T, G
ERET . BEA 650 “C OB ST, 700 CE
IR A, R LT B T, AT
Ak G S V& SR ) f (B 2 SR OM it
(1) h £k iy A B, RSl S A 2 B ) B
TR AU R, 183 1 455 C. RINPEER
Je, BEEREET] 30 um A4, JEIREEEELE 20~40
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Fig. 4

electroplating at 650 and 700 ‘C
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Stress — strain curves of aluminum foams after
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Fig.5 Polarization of aluminum foam before and after

electroplating
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Table 5 E., Eyi and E,, of aluminum foam before and after

electroplating
Sample E/mV E on/mV E,/mV
Aluminum foam —422 —640 =700
Alumln.um fqam with 371 402 480
N1 coating
JIWATAHNY. (R4 o

TR BRI TR Seitle, W R 2R
JEE R, WAZRUE S B KRB . Bl CLRAR D,
FIENRA Yy, H CU YA @ R W b i 4k 142U
W, AR IS FR I 2 5 5 TV I S A
Ji BB AR AR B B, SRR R AR AR A LA
B, TERJE MR TR LR Ca,
Ti (AN A ST A5 2% LR MIAF AL, Atk 5 2% i
TCER MY R P it 3G CLAELRALHERL H o) A
ALY, SRR o o

PR, BRI R
JEXRFHREARER I DR H S - B P T AL 12,
BRI BRI IR S AR E i 3 iR WY
PR L S PO A G P O 0 0 2 G
Fok, W25, %) 30 pm Aoty PR
FLEIT, BRECHTE RAF, FHLsdgrti 2 Ok
b, RS AN T AR AL, CL oA B8
A, SRS EIYA), AR TR R AR AT .

3 Zig

1) WA R T LR, — e A
(<3 A/dm?®) L BE R, B2 45 AN B . A7)
IS IS TR R B e 3

2) BEE SRR S A T R, HBE s B R
FEE TR 386 0 52 58 9 s BRI A, s B 1
A/dm?, BEZ RSN 28~30 wm I 45 4 5 f Ko

3) PEERHT IS VAR ) S R e A i A .
W, PRI ER e 2.3 £%, SPE NI
29 50%; EAAE T, WIAR RGOV T, e
JE AR R A — 5 5B T HK B I i

4) PERRL IR R v R R . B R kA
1E# 238 mV, sUiALIER 51 mV, BHA7 EF 220
mV,
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