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Microstructures and mechanical properties of pulsed
electrodeposition nanocrystalline Ni — Co alloy
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Abstract: Microstructures and composition of nanocrystalline Ni — Co alloy produced by pulse electro-
deposition have been studied by XRD.TEM and EDS. The tensile properties and microhardness of the
alloys was measured. Effect of composition on the mechanical properties of the alloys was studied. The
fracture surface was analyzed by SEM. The results show that the Co content in the alloy increases sig-
nificantly with the increasing Co’* concentration in electrolytes. And with increasing of Co content the
grain size decreases. The microhardness of alloy increases with the increasing Co content. With Co
content increasing, the elongation decreases gradually. And then when the Co content increases fur-
ther, the elongation increases. The grain size of alloy increases significantly after tensile test. The mi-
crograph of the fracture surface show dimples.

Keywords: pulse electrodeposition; nanocrystalline; Ni — Co alloy; mechanical properties

Gleiter $2 H RS A THARGREAEY, GRS SIRGK S B RM H 2ERER—E RN
HENFRAREZ T ANIFE T BRGNS 1 2 RE DL R SRR T ST ERE I, BIFF &
HAEEENAK BB RIAEHH). Shen % ASF4K S Cu, Fe, Ni, Cu-Ni iR k17 RBLR
AT RIBE. SR REES . EES | RA6T S gk gkt i KRR, JBIRNA | HI
PR E 2t aE, WRGRE, ERERESHEIT THIS, FhE THORBEAEREERE ., B, #i
5 ONNE S VAN i<b: L N S & e B S

A 3CR A Bk LA B R OK & Ni - Co B4, HONTEMK AR T B P CoSO, HEMFIKMA Ni -
Co G EMAMMALLEMITIE, BIREGET Co TR IFHEMBIRIXE.

WCRS H #A: 2007 - 00 - 24
TEETAN: SHErE(1982 ~ ), B, BiE0fota:; EIREKEA R, #8485,
EL&UH B4 ARBEELSWHT B (E0410011) , EEARHEE BT B (2006H0020)



1 EWH*E

R EL T ARG K B Ni - Co & &4 W41 BN F : NiSO, - 6H,0 300 g/L, CoSO, - 7H,0(1 ~10 g/L),
NiCl, - 6H,0 30 ¢/L, H,BO,30 g/L, ¥8}& 5 ¢/L, + IwEmERGN0.1 g/L. 48 pH 5 4. B HT AN
¥srteh, FZEMEKECH]. UUBUEEN 35 °C, SRR HBiHEsn R, Rkl s ¥R SMD - 30 BIEE Uk
SRR, BMEENRS Aen’, HEHN 1, =4 ms, 1 =6 ms. FHIRHZEN 99.99% KBTI MR
l‘ﬂ*&ﬁéfé?ﬁﬁ&tﬂﬁ%?%éﬂﬁ lﬁFHWJ"FKLﬁIEJEE%J 4.5 cm. A CoSO, - TH,0 & &, W LIKIB AR
BATHGIKE Ni - Co 4. BUTRERI AR EEERE, K48 50 mm x40 mm x 0.2 mm # H#E.

X- Eﬂ‘%iﬁ%}‘& X’ Pert MPD Pro BUZTHEE X H14% 2 SRATH L#T, RAMAARITE RPN T;
% A HXD ~ 1000 %I & 40058 B 1 2 e BASAE (8 ; AT 0 50 g, InERATIEI A 5 s, BArfrRemtfEk 105,
BRI S WHBHFHE. KRB SN R, ARBER T2 10 mm x 8 mm. R X130 ESEM -
TMP ZUIRE 1T R BEXT R f T DR TSR, IR RSP 452 NiCo & &. K Tec-
nai G2 F20 S - TWIN iz /& 51 % 5T B F B 1848 (TEM) Xt 48 ROl A g5 17 IR 40 #r.
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2.1 #RENi-Co FEWARLEN

29K & Ni - Co &4:H XRD gt EEINE 1. A 1 AT L, FEARIE CoSO, & BRI PUTRIIK R
-Co &4&H, Ni fl Co BREERAA UM, ME—FELEEE. §2RNEHERR Ni E fec 254, £ Co ff‘;
FRTE Ni SRR BRI, 90K& Ni - Co A& 7E 20 24 46°F0 57°MH HHERAYAT ST (111) F1(200) B B 52
b, FIEAEXSEREE (L)L omy ) ZEAEBARE, UABHSKA Ni - Co A4 MSRRI4I1L, FHEREM. v

BEHRANTESESMENRST, &Rz Fin. TR, EESEF Co SR, BB RTIEAE
B XRE RIS AEEEF MBS, CoNi FITERERE, HAKIERE Co 581
¥hn, GBRECEHD, AR FERNERS BN, FET=ENE, SUSHE, SYA5EHED
—ERE, SFE/NIRR, FHANL. X C SRR, SUIMFHEEH, FHNIERER, 4
LB LIH—SaL” , ALWARR Co &BINEE TR I 13 ~ 16nm 2 JH.

AE Co FEMPIKE Ni - Co 54 TEM BiHEME 2 fin. NEFTTURIAGEFTHFEFERTE
50 ~ 150 nm 5 A SORLRT A, o b R R Pl — B SRRL R T 7E 10 ~ 25 nm TR MGk RpL AT 4R &5 0
M. ERPBRNIBEEL/NOTHR, HFRRER. HEHWEAEESESF Co SEMIM, SRR
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Fig.1 XRD pattern of nanocrystalline Ni — Co alloys
prepared from baths with different Co contents
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Fig.2 The TEM bright - field images of nanocrystalline Ni — Co alloy with different Co contents
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2.2.2 K& Ni-Co ASHINMRS - BT

RE Co HRMGIK G Ni - Co BERBRLN - WAL INE 4. BEEA ST Co SBINMEM, W
TR BEB, TERHE Co & BIskaRtlin, WBEMERREMEA. XEE NSRBI ALE R EFEEFR
FER B BRI, HIAMEHIARR . 2E84 Co S M 6.98% 143 8. 67% Af, &4t T EEIRABUN Z
WREh, SEA SR EWHL K, TEEEREMI. M/SRES Co BUESEN, WS MR R
. XEEN Co BIREEERETE, MA Ni A Ni - Co BEEE 4, i Ni - Co 34K BRI,
FREF= AR AR S, A TTHEVS B AR S B MR, RIMIEE T8 & Co BREMEELR Co
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Tab.2 The grain size of different nanocrystalline I ii .
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Fig.6 The micrography of fracture of nanocrystalline Ni — Co alloy with different Co contents
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