R

. i i v .

"

AXRA “BREFRE” HET—HFRNRAWESREERS
BE (MPGCR) —PVA/B M AR, B HAM AT S MENR T HEH
AMEBEANETRT R EENSRAEAGZINAR. ARE
HEMT, BN THEEAMOBESENE I EHBEIANXE. 45
WA E BRI, ARG MPGCE B AT ULT MR IE: 4 R 48 26 18 it R
HELEREN G, BO—WAAENEE, F-WIFEERORS
M, BNNPAAEEYNE R R F O, LKA
SRBELMOLMONTERET, PYA (55K RH KN FK
B, BIESAERMRERPHRABSE. T8, BACHNEANS
— A 2 B4R R ) 5 Y A B CSCR)D o B ¥ 70 15 o O L A 95 7
HEBRAK, ERTUNBAARRAENZ AT RO AE, SRERS
MRS R T — MR A, BN LU AT ST Ak A R ) MPGCF A
o A 4 4 @ﬁg@ﬁﬁ@%ﬂ@%ﬁﬁﬁ%$%ﬁ%@ﬁ&waﬁﬁ
B4 S BB I R T AL A (SCF) 5 ML 4R % T ) 45 & LA B B9
R, B SR B A AR R 3 A A P T 4R AR P R B
BHBMEWETERANES, WX MPCCE MR A LG R ALY
T SR LA T K o o S T 0 4 R 6 B
P REK. 3 H &8 MPGCF aﬁﬁﬁﬁﬁ&%ﬁﬁ-%ﬁﬁéﬁﬁaﬁ BER,
CRAEMFAEROBRABRELRD, REMM, RATHOENE RN
ReymGRBEATARMESEE “WBXRA” EH, NTEHE
RMEEMA, EHER SRR, RANESHRES
G MBI, WREA NN E KRS, T &R b i
HOR” WA G RE T KB L AR, 4R R LB 838 X
# 18 MPGCF I 3 1 38 M1 |
XEF: SRAVR BE REW 54 H¥ER




ABSTRACT

ABSTRACT

In this article, the micromorphological structure of
PVA-copper gradient composite film (M?GCF):obtaineﬁ from the
electrochemical reduction of a-swelliaﬁ cathode films (SCFs) was
studied by thé scaning elecﬁtrcnic micrnscnfae and the relationship
| _between‘ the ;z_xicramorpholiagic-al st.ruc*ture of the composite fi.lm and
the electrochemical conditiﬂns such.a?rthe weight ratio of PVA to
CuCl2, tha'material of the elegtroda;,the concentration of the
medium solution, the 'drﬂi*{tgr tiée-"qf SCF, the power Valtagé, the time
of the electochemical réaétign.etc, investigated. Fufthermare,cnx
. the _basia of them , tl{e ‘relatianship between the mechanical—
properties and the -picramorphqlogical s%ructuré 1waé also
discussed. The MPGCFs observed by SEM have such characteristics
as the ;enceﬁtratiﬁn afﬁihé déposited metal varied gradiently
across the section of the film. Gne-sidé-is deposited phase , which
is mainly composed of predominant metal and minal bﬁlymar;and the
other is undeposited phase ,which is polymer matrix and hardly
contains metal; and bétween the ‘two side is the transition
nhase, where the polymer and metal interpenetrated. The analytic
results of the effects‘élarz the micromorphological structure of the
film by the electrochemical conditions showed that fhé-cafbon is
apt to improve the bqundary combiﬂatian between the SCFs and the
surfaﬂe_af the cathode and‘the seperation of the filﬁ&,and that
the micremorpholhgical structure of the MPGCFs is greatly affected

f .
by the dring and the power voltage,which remarkably affluence ion



ﬁBSTR&C‘?:

move in swelling cathode. film,and that higher temperature and
concentration of Cu2+ in the medium solution are élsu advanagable
to the deposition af’Cuién SCFS. The plot of deformation behaviar
of MPGCFs showed that tﬁe max imum streﬁch'rafio decreases and the
brittleness increases due to the existence of the metal phase, and
that thel strengh trend ozf the composite films is fistly up and down
followed with the content nf”metal phéSe because of the change of
~the role of the metal phase frem acting as the éhyqiaal
cross—linking to weakenlng the fllms due to destroylng the whole

structure of the polymer .

Keywords: alectradepqsite, Egradient, polymer, composite,

mechanical properties

Che Yanke {(materials science)
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MR AT EHR KR, WA 2 RAKRERNEERR, XBARY
WMMB 150, AN, XA B EE A FAEFERAUNIFHIPHBERESR S,
WMATHFHEZENMEAR S, NTSIREMEENK. RTAN,
BOWMESEHTHOREE M, SR 1 KK, HEAXRTEOMKERN
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fi/em, TR, &BRETFOMAKRKBRTHEONHARE. HLASTF
MR KB ERE, BRANBETHHEOTE, BXTRE.
. FE#) & 9 MPGCF BRI, %Eﬁﬁthﬁ}%M%ﬁ%¥ﬁmzw FER B,
B¥W. Wﬂm%%%%&)w Wi R F, SR R R
%oﬁmﬁ%Mﬁ%¥W$)Tmﬁmﬁﬁﬁ$ﬁﬁ Bhh, REBS
FHRBHABTERBEN, SIERAWBEROFB TR, &RRE
g, REEREEHRE, Mﬁﬁl‘ﬁ”% MPGCF E‘irj:r HREFELF W,
FEHERMERFHNEBH. | |

XXZf-CarpﬂratianMaia o
Stroot;Anytawn ,U.S. A
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Test type: Tensile - instron Corpotation
Operator name : X se{ri&s Ix Automated materials testing System
Sample identication chel{sample 2) Sample Type ': ASTM
Machine parameters of test:
Sample Rate(pts/Sea%: 1GQQOO Humidity(%): 50
Crosshead Speed{(mm/min):10.000 - Temperature{dog, F):73
Dimensions: gspec.'l | |
With( mm ) 7. 0000
Thickness (mm) : 1. 0000
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Grip distance (mm) 25.000
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Load %strai? load %strain load %strain
Specimen at at ' at cursor at cursor  at cursor at cursor
Nﬁmber max. load (N} max. load (%) point 1 (N} point I{%} point 24{N) point 2{%)
1 133.7 23.07  79.34  10.01 115. 2 16. 29
Main 133.7 23.07 79. 34 18. 01 115.2 16. 29
 Standard Deviation o N
Minimun: 133.7 23.07 ~ 79.34  10.01 115. 2 16. 29
Maximun: 133.7 23.07 7 79.34  10.01 115. 2 16. 29
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Load %strain load %strain load %strain
Specimen at at at cursor at cursor  at cursor at cursor
Number max. load (N) max. load (%) point 1{N) point 1 (%) point 2 (N) point 2 (%)
L 150.4 12.47 ~ 90.11  4.694 124.7 7.714
Main 150. 4 12.47  90.11 4. 694 124. 7 7.714

Standard Deviation
Minimun: 150.4  12.47 = 90.11 4. 694 124. 7 7.714

z

Maximun: 150.4 12.47 . 90.11  4.694 - 124. 7 7.714
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i

Load %strain load %strain load %strain
Specimen at at at cursor al cursor at curser at cursor
Number max. 1oad (N} max. Yoad (%) peint 1(N} point I{%) point 2(N) point 2 (%)
1 167.0 13.58 , 115.9  6.005  147.2  9.265

3

Main 167.0 13.58 °. 115.9 6. 005 147. 2 9. 265

Standard Deviation
Minimun: 167.0 13.58 115.9 6. 005 147. 2 9. 265
Maximun: Eﬁ_?. 0 13,58 115.9 8, 005 147. 2 9, 265

P 4-4 L 3 (Y hr Rk M2k
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Load %strain load . %strain load %strain
Specimen at at - &t curser aib cursor at cursor at cursor
Number max. load{N) max. load (%) point 1(N) point 1 (%) point 2(N) point 2 (%)
1 144.4 12,53  79.71 4. 829 1056. 8 8,834

Main. 144.4 12.53 79.71  4.828 105. 8 - 6.834

Standard Deviation
Minimun: 144.4 12.53% 79, 71 4. 829 105.8 6. 834
Maximun: 144.4 12.53 79.71. 4, 829 i05.8 6. 834

B 4-5 R #E 4 R AR &

60



H0UE MPGCF 10 ) %k Bk

% 4.6 WHE 5 NI M R

Load %strain load %strain load %strain
Specimen  at at at curser at curser  at curser at cursor
Number max. load (N) max. Ioad (%) point 1{N) point 1(%) point 2(N) point 2 (%)
1 118.0 14. 80 60.11  5.592 96. 48 9. 148

Main 118.0 14. 80 60. 11 5.592 96. 48 9, 148

Standard Deviation _
Minimun: 118.0 14 .80 60.11 5,592 96. 48 9.148
Maximun: 118.0 14.80  60.11 . 5.592 96. 48 9. 148
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