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1.1 =K FLIERHIE

ZALE SRR 1 PR, EELER R
(=90%) fLIEK(1~4 mm)FI R B BRI, BHAK KR
AFi NaOH AR HCT i h s v, B2
KRS SE44 0, AN 3 g/L CrO; fil 4 ml/L
H,SO, RE W AR, FTIE NS T RefEE e
FL, WRREERVEAR RIS . KA B BRR
TR R I E AT . DU F(99.9%) MBI, S
HLV A NEARR, 78 CuSO4+NH;H,0+H,C,04 78 R 1 L
18~55 A/m” LI % BE LR 1~5h, FET 300 Ciit
APEVEGUE N ORI 3 h, B2 B SR R FR VA S A
J B A3 2 = 4 2 LR R

DR FT HL TR T 25 rh i £ 1) 3 R 9K FE AN B VIR
%, KF CHI660E FaAL S TAESR: R PR 22 4 4
PE(LSV), W T AR 64 T BRI B AR A T 2k
TAEHRB RN 5 om® KIREEKRIKEZE
I FHAGALER), W RO TR R T4 fr s S
HL A R VL AT R S 5K FELA (SMISE) o FRLSZ 413 IX 1] FF
FEHALZIN-1.3 V, FAREZEN 2 mV/s. SEREIRT
TARFIB AT 4, 280K .
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I. Conductive adhesive immersion

I1. Electrodepisition

Ja, ST EIFRNBE TR R AK
PRAUEFE it 78 BB AN AL A 2R B, fr RSP Bia e
JEIC SR UL A m*, TURE S FLBRR PRy
P=1-m*/(p,,V) (1)
Kt po AZETKIEE: Vi SRR
IR ERE MR E m, RUHE p A
p=m/V (2)

3) JizEtkRE

TE I 22 L e A T 1R N ) — 18 AR il Ze i o
F15#VERE . KM Instron5969 J5 RERIS LN FE S 47
A HEFSEA R, E4E% 2 mm/min, WP
HWR~F 15 mm X 15 mm X 40 mm.
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Cu I J5 T 52 21 1 BELAS 1 PR 85, A1 1 40 2P0 9 e A
TAE G5, WAk 2k 718 . (H CuSO, IR FEIBEK 2
A5 B AR BREAT VAR IR BE R BE DR/, AE BT T R
ZERRALI B, Cu™ 7 HIOH 26 1 AR 18 2 5 30N PR e i
S FEREAK. B CuSO, N 10 g/L, XFEL 25, 35 f145 C
FOUIRFE T B AR AL th & (LB 2()) &I, iR EETH
2 VAR P B (V18 B AR A FRAR b R e R T R

III. Heat treatment

Polyurethane foam
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Fig.1 Preparation process of porous Cu

Conductive template

Porous Cu
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Fig. 2 Cathode polarization curves of different concentrations

of CuSO, (a) and solution temperatures (b)
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Fig. 3 Microscope images of cross-section deposited at different current densities for different time: (al)—(a5) 18 A/m%; (b1)—(b5)
36 A/m?; (c1)—(c5) 55 A/m%; (al), (b1), (c1) 1 h; (a2), (b2), (c2) 2 h; (a3), (b3), (c3) 3 h; (a4), (b4), (c4) 4 h; (a5), (b5), (¢5) 5 h
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Conductive adhesive

~

B4 78036 A/dm’® FULHL S h JEUIRUZITH SEM 1
Fig. 4 SEM image of cross-section deposited at 36 A/m” for
5h
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Fig. 5 Deposit thickness (a), porosity (b) and apparent density
(c) of porous Cu prepared at different current densities and

deposition time
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Fig. 6
deposited at 36 A/m?® for 3 h: (a) Three-dimensional

Morphology and characteristics of porous Cu

morphology; (b) Cross-section morphology
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Fig. 7 Compression performance of porous Cu:

(a) Stress—strain curve of porous Cu deposited at 36 A/m? for 5
h (I—Linear elastic region; II—Brittle failure region; III—
Densification region); (b) Comparison of porous Cu deposited
at 36 A/m*> for different time; (c) Relationship between

compressive strength and apparent density of porous Cu
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s o 1 p 53 5019 2 FLAR 1) i 4 5 FE AR B B 5 o
F pg 73 A RARTE 200 T IR 498 55(33.3 MPa) Il
(8.93 g/em’) o KA [F) I il 2% 1) 22 FLAR 1) R 0 4
JEE DR 4 5 FEAE (L2 1) 5 ERSAR F (L 7(c)) ]
S, 22 LA (1) e 4 i PR I 9 UL % B ) B KT H v,
ALK R IEARAF AL (R R HOE, (EIE Y
AN[EIFE B ) N e B B T, SUE K, AL
56 Hh 1) % 10) 22 FLAR A BRI L 4R R R
0l6=0.27(plps)*"* 4)

5 80X — i 22 1) 3 B R R AT e AR N R B 1
T R RN SR I LA, O T RV A BT DUk
EHT B B 0 /IN TR P, T 368 ol S bl A5 48 TR 4
TR/ o

R 2L RN E PR A 98
Table 1 Apparent density and compressive strength of porous

Cu

pl(g-em™) 6/10*Pa
0.208 3.48
0.189 2.79
0.172 227
0.216 3.60
0.190 2.47
0.201 2.90
3 #Hig

1) DURGBRIE A AR, SR TR S i %
ZHEMARZ LA R TERPTRUEFE A, EERAR M
F#h CuSO, KR E 5 VAR I, VR B m I B Ak
WALAER . 75 36 A/m* (B PR BT FE I 60%) N BT
FAHA 3 h, BT 300 C R LRI 3 h JE AR R 8O0
5o BEFTERE) 2 FLA

2) FELL S P AR B A% 22 FLAR ) ALBR F 1R
W35 BATR3EAE ] - 78 18~55 A/m® FELIA %5 B 56 L Y
DR 1~5 h il & ) 2 AL, FLERZRAE 89.8%~92.6%,
SFHIFLE 2.6 mm, T/ 0.119~0.218 glem’s

3) 2o LA (1 v 5 A T 40 0o T 40 A B ) 2k
BAPEIX A B P AR DRI S I B AL IX .
207 5 FEE I A 2 B I T AR B AR =, AR A
Ashby MIZFLEATE AL, 75 36 A/m® IR E R
W TR )M 3 h SEKZE 5 h, JE4E 3% i 2.27 X 10
Pa #271& 3.48 X 10" Pa.
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Electrodeposition processing and mechanical properties of porous Cu

LI Xing-wu, RUAN Ying, WEI Bing-bo

(Department of Applied Physics, School of Natural and Applied Sciences,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Three dimensional open-cell porous Cu was prepared by electrodeposition. The effects of experimental
parameters on its morphology, structure and mechanical properties were studied. The results show that the porous Cu with
apparent density within the range of 0.119—0.218 g/cm®, average pore size of 2.6 mm and the porosity within the range of
89.8%—92.6% are achieved. During the electrodeposition, a stronger cathode polarization can be obtained by reducing the
CuSO, concentration and solution temperature. Meanwhile, the porosity and apparent density of porous Cu can be
controlled by the current density and deposition time. The deformation process of porous Cu can be divided into the early
linear elastic stage, the next brittle failure stage and the last densification stage. The relationship between apparent density
and compressive strength satisfies the power function. Moreover, the compressive strength is improved by 53% once
extending the deposition time from 3 h to 5 h at 36 A/m”.

Key words: porous Cu; electrodeposition; porosity; apparent density; mechanical property
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