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ABSTRACT

The Co-Fe alloys are used in many industries, especially in the electronic industries
because of their good magnetic properties. They are applied to produce reader/writer for hard
disk drives with better performance. The metal alloy materials often encounter corrosion
problems. This work therefore aims to investigate the corrosion behavior of Co-Fe alloys. The
testing solutions were sulfuric acid at 0.01 N and 0.001 N. The alloys were electrodeposited on
Cu substrate at pH 2 and room temperature by cyclic voltammetry. The corrosion rates were
determined by potentiodynamic polarization technique. The results showed that, when the amount
of iron in the alloy was increased, the corrosion current density was also increased but the
corrosion potential and the polarization resistance were decreased. The Co-Fe alloys can be easier
polarized by increasing acid concentration. Once the amount of iron in Co-Fe alloys is increased,
the corrosion rate will be increased. According to the results, the corrosion rate diagram of Co-Fe

alloys in sulfuric acid solution was constructed.

Keywords: Corrosion, Co-Fe alloys, Electroplating
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2.9.1 MIAUNY [28]
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3.1 gunsaunsesilenl¥lumnaaes

3.1.1 Tanznosuns

3.1.2 w5 o Twnud Toauan (Potentiostate)

3.1.3 V2 T EreBariinn Tamasuda (Saturated calomel clectrode, SCE)
3.1.4 Tavzuwaniiu (Platinum electrode)

3.0.3 ﬂﬁ'ﬂaqamsﬁﬁuuuuﬁd (Optical microscope)

3.1.6 NTZATENTINNWLAY 280 600 1A 1,200

3.1.7 s eathavden

3.1.8 EiNfsiJ'lQﬂ’J”liJéQ’Q (Ultrasonic bath) ;'u Elma E 30 H

3.1.9 gunsalinseauda

3.1.10 193 D93 9m3

3.1.11 1n509IAN0% (pH meter)

3.2 mstadnlylunmsnaaes

3.2.1 Tnuoadnan lsdianae laasa (Cobalt chloride hexahydrate, CoCl,6H,0) 139
TnT1EH

3.2.2 oo Bu(ll)ﬂaﬂqiﬁtﬂﬂﬁﬁﬂﬁ 139 (Iron(Il)chloride tetrahydrate, F eCl,-4H,0)
NFAAATIEH

3.2.3 191408 (Ethanol) INTATATIEN

3.2.4 nsalelasnanin (Hydrochloric acid, HCI) (NTATATIZH

3.2.5 thilseeinleseu (Deionized water)

3.2.6 a5l 13191 (Nitrogen gas)

3.2.7 nsadiala5n (Sulfuric acid, H,80,) IN5ATATIEH
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3.4 MasguaIsTazany

3.4.1 sazatenld lumsmdeuride T

13197 3.1 AT 1AAIFATIUTINIAVDT Co:Fe

Mass fraction Weight (g/L)
Co Fe CoCl,-6H,0 FeCl,-4H,0
0.80 0.20 18.83 4.15
0.60 0.40 18,97 8.21
0.40 0.60 9.21 12,19
0.20 0.80 4.56 16.07
HUENMHA FeCl,-4H,0 198.8  g/mol

CoCl,6H,0 2379  g/mol

Total concentration 0.1 M

pH 2

3.4.1.1 ¥elaveannan lsaenaz laasa uaz lossuanaas lsdmansy g

P o & & o [
IATA ATUA1T19N 3.1 (WTﬂﬁ\?ﬂ&’ﬂu'ﬂﬂﬂﬁ’]ﬁ?u)
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4o y 2 : o
3.4.1.2 azaea15nya la lsieen leoeu andumldluviadatfuias
Y119 1,000 ml
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ar %’ [
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3.4.2 msazawiildlumsnageumsiansen
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- dsuBinasdaeinlsrenlossu sufdinuen e
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- Fulansadaflaindudy ©8%) 003 mi aslufinmesainh
517970 leseu
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¥ =
- JFuiSmesdaminlsirn lessusudslaventsuias

3.5 maasan Wi

3.5.1 ﬂ‘?’ﬂﬂi’ﬂwﬁmu (Working electrode)
- shiusTanznewasiison ussgaslusa i
3.52 a‘f’a“lvl%’hé’wﬁa (Reference electrode)
- asvaouva WiidredanfiaaTamaduds  (Saturated  calomel
electrode, SCE) Tnudanassaumsazans Inunaidounne'lsd (KC)
3.5.3 %ﬂﬂ“ﬂ’l@‘lﬁﬂ?’m (Counter electrode)
- Vusuuwaiiudius ) Wiz etin vhasdrauazien Tanguwaiiy

§ o s ok 2 2 o
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3.6 maaaeuideIvih (Elctroplating)

w o

o (- a - g A4 o = I~
3.6.1 msnuma lulasmuaslumsazaronason 13ines1sanaeondou 15y
387 30 YN
o Ao oa o I~ g o
3.6.2 Mhmeauasiivaruazhnnuazetaudmussyiiuga I
3.6.3 mansazanenwis ey 1iniade 3.4.1 aslumad Wi
¥ 0
3.6.4 Mm3aeu? AU T o Twmnud Toauan (Potentiostate) TaalHiatoves
) 3‘4 % ¥ a 1 .%',. 9 o
ALWINUNTDHIU5 5997 T8989 1991092 T 2 mm
3.6.5 Guvhmsndouia lav1Hmadialendn Taaunumumyi (Cyclic voltammetry) A3
{ C". -7 1 g at | ] at _y
A15719% 3.1 Nopsrday 3 Fua Tagtamdnd IWih1995:3a (Open circuit potential, OCP)

o = P=1 a w1 g
Wumat 60 Jud vazldanzlumsmfounadade Ui

- Start potential 0.750 v deideniudndlnihneesidle
- Upper vertex potential 0500V dledeufudndiniinesila
- Lower vertex potential 1,000V defonfudndlviinemsidle
- Stop potential 0750V diedteududndniinaesidle
- Scanrat 0.01 V/s

- Time of plated 5 hr

@ '3 o 1
3.6.6 tudueInlszneumuali UL LUy X-ray fluorescence spectrometry (XRF)
¥ v
3.6.7 finwidnyazsundovuuod lavenau Inuead-manuunoasi 1 Taoldndos

o
0NTIAY

3.7 MINATOUNMINANIOH (Corrosion test)

[ 1) v o oa 3y g A o o ©
3.7.1 wuﬂw"luimmunﬂumsazawmﬂmaﬂ’nﬂwmu 0.01 N (Wan1AnNIY

= =1 =
20T 1UIA1 30 UIN

A o U

3.7.2 e ldonmsindeurade Wi nlisas1aauves Co:Fe Tuaisazay

3 A

iy 80:20 ssgiiuda Iiiuazdeda i dugdhsuistes Tmnud Toauan Taold
Unvosaznmundefiussga Wihdredaiannd T 2 mm

3.7.3 Mimsnaaeulasldnatin Inmudle lawrin Twai lswdu (Potentiodynamic
polarization) §3e8asmsulasudnd Wity 2,000 mv/ar Sasdng Wi sdladluna

1
60 FuH wazldanzlunsnaaeunsnanseuansne 11
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- Start potential -0.500 V deiivunudnd lnieesitla
- Stop potential 0.500 v leifeunudng lW#haeesdle
- Scanrate 2,000 mV/hr

¥ ‘sy [+] Qr ar g’) o Q-' T g
3.7.4 dievhmsfaedaurhmstudindeya ndanmivhmsnageumsdsanseudh
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3.7.5 mamanuvuiunszua ihnsdanieu (Corrosion current density, i__) A
o T e [ 1
mmﬁmmumsgﬂiwm‘lm (Polarization resistance, R,) uﬁxmﬁﬂtﬂﬂ‘ﬂ‘lmiﬂﬂﬂ‘iﬂu
(Corrosion  potential, ~ E_) Tnaldimafianisdszuiansuensisvoaniila (Tatel
extrapolation)
/) s o ndar 1 :%’
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1 Y o v 4 A @va
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g =
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° i w o ' iCO?‘T‘ o
377 MUAUNINTIOATINITNANTOU 1INANNIT CR = K, "p_ EW Lmzﬁﬁdﬂﬂﬂ

s Y4 r o a ] ) =y I~ { =
ANUTUNUTITHIIABATIMIAAnToUA VYT IaSesazvaunaniuiaSeves lavisHay
'3 2 A =
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o g 5 (7 — a Y] = 9 9
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T
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faaveny 500X Tasnaourde I ATEn5 1891109 CoFe WA 69.8:30.2
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H LY 1 = I~
5197 4.1 n1snfSeufsudadiudaiaveslavenau Invoan-manluaisazale uaz

s a

\ a ] & & - ~ H
TNV ItndeUuee Tavenay Inusad-mannia ldainmaiia XRF #ldnaaau

msnansouluaisazatensasas ntuty 0.01 N

2 damuTaanaves faaudanavesvunaoy Co:Fe
FUNY o e
Co:Fe luansazany fiialdarmnaiia XRF
Co66.6Fe33.4 80:20 66.6:33.4
Co47.8Fe52.2 60:40 47.8:52.2
C029.7Fe70.3 40:60 29.7:70.3
Col5.4Fe84.6 20:80 15.4:84.6

! P! abe t ~ o~ - [~
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= Co:Fe lumsazane #i5aldnmaiin XRF
Co68.5Fe31.5 80:20 68.5:31.5
Co51.9Fe48.1 60:40 51.9:48.1
Co30.6Fe69.4 40:60 30.6:69.4
Col5.4Fe84.6 20:80 15.4:84.6
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