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Effect of different amounts of oil on electrochemical corrosion
behavior of DC06 automobile steel

Zheng Haoqing', Zheng Zhiwang', Zuo Jun', Su Guangiao"’

(1. Pangang Group Research Institute Co., Ltd., State Key Laboratory of Vanadium and Titanium Resources Compre-
hensive Utilization, Panzhihua 617000, Sichuan,China; 2. University of Wollongong, Wollongong, 2522, Australia)

Abstract: The electrochemical corrosion behavior of DC06 steel plate under different temperatures and
oil content was studied by constant temperature and humidity, electrochemical polarization curve and
local electrochemical impedance tests. The experimental results showed that the corrosion rate of the
DCO06 steel plate increased with the increase in temperature under different temperature conditions, and
severe pitting corrosion occurred when the temperature was 40 °C. With the increase of oil content to
1500 mg/m’, the corrosion rate of steel plate decreased by about 20%, and with the increase in temperat-
ure, the corrosion performance improved; DCO06 steel plate with a roughness of 1.2 um can be obtained
the optimum corrosion resistance. Moreover, the active dissolution degree of corrosion products of
DCO06 steel plate increased with the increase in temperature. The corrosion resistance of DC06 steel at
high temperature was reduced due to the failure of antirust oil to form a stable protection film at high
temperature and the uneven impedance characteristics of the micro area.
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Table 1 Main chemical compositions of the tested steel %
W C Si Mn Al S Cr Cu Ti Co
DCO06 0.001 0.003 0.05 0.028 0.007 0.011 0.043 0.072 0.024

i ik P Y8 A DL 3 0 174 Yl PV R 4P A Ay
SHBY-40B, i 58 1% B~ 95%, i 56 1 B 4 il 15k
20. 30 °C i1 40 °C, Z MRS = AU TR
7, 250 T VR RV B 0.5 mol/L Y 43 B 41
Na,SO, ¥ o I LT HPRARAE S 2 TAE T AR
A5 emx5 em YRR &, AR 4500 B T IR A A o
I P NI SR FH ) RN B 4 il {785k HY -
13, I e R A B P i e A g, ] DAMERf A 4
TISBOREE . AT, A K I ih i
AR B . S ARFEHE(2 L 6 . 12,24 | 36 .
48 .72 .96 120 . 144 . 168 h) 5, TEEH T
FI AT VRO B 1l S R RE S - TR, KT S
FIH B R FFRE I L% ¥ 2k
500 mL £57i£(36.5 vol% ) +500 mL Z£i#/K +10 g 7~
K B DURE 44 g RIF = FIMRL 3 AR G
MR T ok 6 T S R 1 R 25 (EL, R ASTM
GO1-03 ARifEH A AR (R DI EAR S pus R

87 600Am
1S

A, CR AP IAR I (A, mm/a; Am ST

CR= (D

JEi R AR AL, g5 S A IRFE BRI, em’; p Mk
FEANAY B, 7.85 g/em’s ¢ M S phint[a], h.

1 AL~ RE IR R IME6 #Y B Ak T AR
AR TAER R T, TAERBCH RS AR, 2
L HL AR A iR AT KCLH R FL il (SCE), % B He il A
HLE o 43 IR AS [ Uk dih 22 (0. 400, 800 mg/m® 1l
1 500 mg/m®) Ji& T i RE i) sh i S Al A i 2. it
WEERY TARMAUR 1 em?, JE T AR 1 AR K88 E4R
g, AT R R R O B2 . B A2k
DERCHS, F138 L YL B A —0.3 ~ 0.8 V (AHXS T HF e
A7), FEEEE K 0.333 mV/s, MR IR H = .

TR AT 9 J A R SR R B X rL A2 BT
e A (LEIS) #4703, 3855 7 W >R FH 0.03 mol/L
Na,SO, WA TR BHBTIN, X FhA Y Hhiry 44
IR B 435910 200 | 150 pme I 7E T RE HL A B2
IS N T,

2 HRG®

2.1 TOWHLIES
1R ELRR S DCO6 114 AH 24 20 BB A Fn



H2W

KRS, A AR EXNAGH DCO6 AL I AT Ay s AL A T - 159 -

TEM M. MAAHZHZUIR A (1 1(a) ., (b)) Hn] L
% th, DCO6 i FAk TG 7] Bt Jit 8k 3 A ek R~
N 20 pm ZE AT, SoREHCERES A, AR e AH B A
RV A /NG R R @ B, B E
P SIPEARYE, SoRL AT C I R B BRIE A7 o AR Ay
) TEM B8R (] 1(c) . (d)) R RRERT LA H, 1056
WARYRONES IR B R, MR B — B R, 5
Bl N HEBET 5, ARG BR AL )2 2] o A AE R R
PR, ELAEARA AR PR B S 45 ) B it 5 RS0 G A
o AH S LA AT, A BT R, SRR AL R T
TR LR

(@)

200 pum|

B R RE B R SR
Fig. 1 Microscopic morphology of the tested steel
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Fig. 3

(a) Corrosion rates of DC06 steel plate under different temperatures and different amounts of oil treatment; (b)

macro morphology of the corrosion product obtained at 40 °C and 1 500 mg/m’ of oil treatment
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Fig. 4 Potentiodynamic polarization curves of DC06 steel
with different surface roughness parameters
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Fig. 5 Potentiodynamic polarization curves of DC06 steel under different temperatures and different amounts of oil treatment
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Fig. 6 Local electrochemical impedance test results of DC06 steel sample with different amounts of oil treatment
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