CRVECI F} wHEERMMSIRE Vol 44, No.8
2015 4 8/ RARE METAL MATERIALS AND ENGINEERING August 2015

IR HER R -E R A R L F S AR AY
il 2 MM BER 33

;EM , KKFE , £

B, 8§ 4

(PEBHEE T K%, L7t PhFH 110159)

W O ALAEABNEEESR T AT . SRR AR S50 . AL SRS, Tafel fhZe 0434t i+
B IEG R Z TR . BT T IR IR0 Bl IR ) 25 R 3 St S Tk vk e B, 15 B
Tl P S B S I F 38 K R ISR 1 KR e TR R i 3, B RA 3 40 s AL IR o RE B EE . AL T
AR T, HBa 2594t MM 6594t pH=4.5; 4 LI (E] 40s; J=1.5 mA cm?. Hifb b E i 2 150
(OB o5 7 IR R, T O bk LA IE RS 0.108 V, Bk LU BEAIR 2.3577 X 10° A em™®, BG4 AU R4 & T 23.3 s,
FLAK 2 B R B s R A SR, A AR T A AR I R A

LA PN AETREL. WERR. R
hEES LS. TG146.4712 THEAFRIRTE: A

YEHS: 1002-185X(2015)08-1970-05

PARRAE AL TR IR 2R B A 2 5, AURE—5E
A I BLORG, W LR . AHLRE . AL
FERBRENEEESZE S &)Y R
U i ERAEL . £ KRR T A G RFOEEFR
RO AR A M AP MR R . AR FLARRE
A B P 7P T R B < 15 B DA, T A 0
JE RV B R0 B2 T A9 AR A B IS e AL 4 R
H& T WM. REFERE Gk, THEIa, e
EAATUGAG R T T2 1 R B

Az e N e R ORI LA B S O TR
AR B AU . OB A B e T,
TR ACEEAT BEAL AL B . H BTSSR B4 L
BB IR shpiAL e E, LN A AE [ N Ah SBT3 2R
OO, [ Py ShIE A — BB TR B T 2R 5T
BV IR Eh B4k, DR 3 4K — R A ORI B AL T 120 AR
MR ERBEAL QL L AR a5 o L B e B B4R T R L
A AL LR AR G
R F AR AR D5 2 R A L R AR R AT BAL AL PR
ek R 22 T, LA Bl i TR A R R
DL, RENS A5 2 TR S Tk OR B R

A SR A B R Eh AL S B AL AR B R P I R
I T2, DS BB RCR L /N 8% 10
PG

1 5 I

It HEE: 2014-08-27

S FEARBA R F UM A 50 mm>20 mmx1 mm
ORSEE D

T2 REESITEE (800#~1500#7K B= b 481K
UAT B —BRihfiife (EUAAN 15~20 g LY BRIRN
25~30 gLt BEMR =44 25~30gL7': WJE 60~70 C)
— BRI Al — B R K - gk k-8 (i
274 30~40 gL 98%FMifR 160~180 mlL ™ A7
iz 50~70 g L' PRI ERE &5 Y77 30~40 mg L7
FLAE 7 6~10 ml LY ¥R 40 °C; MM HLR % 15~20
mA em?; B[] 60 s) —¥ /KP4 K-8tk ibBE—
H Sk 7K e — 281K Pe— KT — Rl

BRI SR B LRI T2 EARIRN 30 gL
pH=4; 5 /& 45 °C; I [d] 60 s5 B3 4% HL 370 % & 24 mA em2,

F CH1660D #Y Hi 4k, 2= TAEuE7E 3.5% (J5i & 47 30
NaCl ¥ #4722 i BT A Tafel B4k th 28058,
BEA R RN 1 em?, SHBh i N ET R, S RN
R B, BN TAE # i) . R A Hitachi( H 57.)S-4800
ARG R, WERBL S A B AR 2
(IR TS o 30 S T R Y SIS A ) i J2 (¥ 5 ke
PERE, T ABENLIEI 3 5, 4 3% CuSO, i& i
FIEE L, WS A b A N R ), @i
AT 378 R T 187 OB )2 P T ok

2 HR5WR
2.1 BB SR A R

1EZ®N: AR, 5, 1967 &4, 14, #Hd%, JLFHE T RSB 512 TRE2ERE, 107 PhPH 110159, HiE: 024-24680345, E-mail:

zhongcsh@126.com



%5 8

RIS PRI IR SE- MR o 2 B AL 2 SR IR A 1 4% B PE RERTT 5L

= 1971 -

HL Y 5 R o FELAL 2R AL R A — AN B E A
o, N TWFFCE O BRI e e, fEAHEREY 25
oL VB IER, BRI B 15, 20, 25, 30
mA cm™ X858 i EAT AL SR AR B 20 s, BliAb R
(7 AL 2 R SR B 1o R S 6 AR B I 4 i A
42.2. 38.1. 34.6. 28.4s.

B 1 AT LAE H A [R] IR 2 Ak A R Bl BUOR A
[, Hh 15 mA om™ 13 1 BlAK R ) 28 Lol 45 de
R, Bl P2 (T S b e g B RIS R B
AR = A <R 2, B U SORIN R, Bl B 3 T AR
i, HILFLBE, BB A PUIE AN, i ik
k. 7E 15 mA cm™ FARERH s i [l 42.2 s, #E—
HIGAE T RIS A 15 mA om ™ I 52 0 TR JEE e A
.

2.2 I3 EEEREL R B AL BET R M A9 R0

TE A R BN B el R 20 0 V8 DG B AT IR IR . BT
R FEER G AT B Ak Bk, X AT AR AL AT He
2 P BRI, AN RN 0 751 T BBl JEE 11 28 7 BEL .45 R
DL 2 BEALEL = AR R A A I R] € ton ta RSP 34E
taverage TE N R SLIR 45 L, AN [A) VA 0770 T2 A S 1
TS g LR 1o

8000 o
—+-25mA cm’?
NE 6000} =30 mA ¢m’?
S _,_—""’-A
—
:g -4000F A e
N L\‘,,."" s
\ *_— S
—2000}+ j_,',W |
el
of T
0 2000 4000 6000 8000
Z'1Q-cm?

Bl 1 AN L B R AL B ) 22 i BT Nyquist
Fig.1 AC impedance diagram of the passivation coatings

with different current density
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Impedance diagram of passivation coatings with sodium

molybdate basic solution and different additives
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Table 1 Drip experiment results of passivation coating with
sodium molybdate basic solution and different
additives

Additives D”p time/s taveragels
1 t t3
Basic solution 35 34 37 35
Critic acid 45 44 46 45
Tannic acid 44 43 41 43
Phytic acid 49 48 51 49
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Fig.3 Impedance diagram of passivation coatings with different

passivation time
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Fig.4  Tafel curves of passivation coatings with different

passivation time
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Table 2 Drip experiment results of passivation coating for

different passivation time

Passivation Drip time/s

time/s t; t t3 taverage/S
20 45 44 45 45
30 44 46 47 46
40 50 49 51 50
50 42 45 43 43
60 46 43 44 44
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Fig.5 Impedance diagram of passivation coatings of

molybdating, chromating, and substrate
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Fig.6  Tafel curves of passivation coatings of molybdating,
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Table 3 Analysis results of Tafel curves of the passivation

coating
Experiment leored A €M™ Ecor!V R,/Q
Molybdating 1.113%x10° -0.484 13720
Chromatin 2.219x 107 -0.478 115747
Substrate 2.469X10° -0.592 1725
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Preparation of Molybdate-Phytate Passivation Coating on Tin-plating Steel
by an Electrochemical Method and Its Properties

Shao Zhongcai, Zhang Qingfang, Wang Ming, Gao Hong
(Shenyang Ligong University, Shenyang 110159, China)

Abstract: Passivation coatings were prepared on tin-plating steel by an electrochemical method. The corrosion resistance of the coatings
was tested by CuSO,drip experiment, electrochemical impedance spectroscopy, Tafel and SEM. Effects of current density, additives and
passivation time on the properties of the passivation coatings were studied. It is concluded that the corrosion resistance of passivation films
increases first and then becomes steady with the increasing of passivation time. When the passivation time is 40 s, the corrosion resistance
of the coating is the best. The technological parameters of the passivation solution are obtained by experiment as following: sodium
molybdate 25 gL, phytic acid 6.5 gL, pH=4.5, time 40 s and J;=1.5 mA ¢m™ The apparent morphologies of the coating are
well-proportioned covered on the surface of tin coatings. The results show that the corrosion potential of the tin layer is increased by 0.108
V, the corrosion current decreased by 2.3577x10° A ¢m?, and the drip time increased by 23.3 s. The passivation effect of the coatings
prepared by the electrochemical method is nearly to that of chromating, and it increases the corrosion resistance of the tin coating
effectively.
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