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Abstract: The corrosion behaviour of low hydrogen brittleness brush plating cadmium on A100 steel
was investigated under the outdoor exposure environments in Hainan. The corrosion dynamics curve
reflects the change of the coating corrosion weightlessness. The features for the various corrosion sta-
ges were characterized by the electrochemical impedance spectroscopy. and the effect of corrosion on
the mechanical properties was also discussed. The results indicate that the brush plating cadmium has
a good corrosion resistance, corrosion rate increase with exposure time. The mechanical properties are
obviously effected by corrosion and the corrosion leads to tensile strength decrease. The microstruc-
ture of test specimens presents a brittle fracture characteristic.
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Table 1 The chemical composition of A100 steel (mass fraction/ %)

C Ni Cr Mo Co

Mn P S Si Fe

0.21-0.27  11.00-12.00 2.5-3.3 1.0-1.3

13.3-13.5

<0.10 <0.003 <0. 002 <0.10 Bal
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Fig. 1 Photos of A100 steel surface Cd brush coatings

in Hainan outdoor exposure test

(a)initial; (b)3 months; (¢)6 months; (d)9 months; (e) 12 months
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Fig. 2 Corrosion weightlessness of A100 steel surface

Cd brush coatings in Hainan outdoor exposure test

PR L 2 [ P TR] 0 22 4 328 7 49 B 158 P o 552 6 1] )

S B8 et % T AR I 3. B R U e e 7 EE R A
AR B T AR R 2 L TR RS R L B2 AL e
b iy B OR3P BRI VE T SR IR R I A BB A
B2 AL I Py B )2 5 BT 1T R AR /N B A )
JE o DL b T 751 A I R B = 14 0 e B T o Y AT
9P . TR B2 7 5 R R S A A AR
2.3 BUAFEZRERIESN

B 3 S AT00 9 3% T il 952 58 )= 76 165 7 1 A 5
5 i) E1S U455 i 181 3 W LA 3] Jﬁiﬁnﬁ#ﬂ@ﬁﬂ
PTG AP e v e 0 X ) — A A BT I ZE R X 3™ IR
AR BT 3 72 IO B T 9 BB Bt - Warburg B
PO AR &P RER 26 ARy — 1 1Y H 2B, War-
burg FELATC A H B Hy 716 17 W) 16 A7 7 (3 P S
PR TP O B . X2 TR R R A AE— )2
BURMBLIE. BT ML, RAREIANAR
PRI 2% SRR B R A T k. KRR 6 A
2 9 A R F BT b e i X — > A DT ITUR R A
DX T2 A 50 WY 92 )22 S A T ol T G ) Sk 7 )
WOEMATRE TR SR TV BB R, RAURE
12 A A J5  BELAT 1% s 430 DX R A3 X XU 4t 92 1k
HI & A9 Nyquist B 0] LA B 28 59080~ 42 Bl 52 56
FIF [¥1) 590 38 DR /0 o 3 2 v T R 2% 1 i A e B
BRUZ S Az LB G Tl R 1A T k™ W) SO L T e Ao) 9 I
JCFRD JE b 7 o8 RS B T — S B R AP AR A T B
J2 I b R R S ) PR e B R R R B
DX I AR A I T ok

90

10000 10° —
a b ¢ - Initial
@ 4;“0:00100“‘. 80’( ) e fémontf]ls /{‘
8000 10%, e e, =70t -o- 6 months o
e " ﬁﬁﬁﬁ;e" s \.\0\. :/ 60+ % ? Zlnontlhs] " ’ \
o et * —~ FEGL AL K, e * mon s «* A
£ 6000 D RSN T e tmage, % 50} ﬁ Y
é.) >/ 2 g e, s 40 e
= 4000( )/ o Initial | S 10% L [pigal il g o Lo z\v“
£ § e -e- 3 months | ~ -e- 3 months o, ne] S DV bgynt ,w“; “s TN
N 20004 & <-gmonths | Nyl . § months o gt R
by -+ 9 months "« 9 months * Lossees® o
S 1|2 mgnths Lob 5 12months a ]
0 10000 20000 30000 102 101 10° 10" 102 10° 10" 10° 102107107 10" 102 10° 107 10°
Z,,/ (Qrem?) lg (f/ HZ) lg (f/ HZ)

&3 ATOO 9 3% T Fill 9 4% )23 6 16 5 A1 18 92 38 vh i1 ETS MK 45
(a)Nyquist & ; (b), (¢)Bode ¥

Fig. 3 EIS test results of A100 steel surface Cd brush coatings in Hainan outdoor exposure test

(a)Nyquist figure; (b), (¢)Bode figure
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Fig. 4 Mechanical properties of A100 steel surface Cd brush coatings in Hainan outdoor exposure test

(a)tensile strength; (b) percentage reduction of area;(e)elongation
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Fig.5 Tensile fracture morphology of A100 steel surface Cd brush coatings in Hainan outdoor exposure test

(a)initial; (b)3 months; (d)9 months; (e) 12 months
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Fig. 6 Tensile fracture organization of A100 steel surface Cd brush coatings in Hainan outdoor exposure test

(a)initial fracture structure; (b)9 months fracture structure
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