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Statistical regularity of surface pitting morphology of steel in
accelerated corrosion environment

Wang Hao , Xu Shanhua , Su Lei
(School of Civil Engineering,Xi’an University of Architecture and Technology.Xi’an 710055,P. R. China)

Abstract: We used the optical surface measurement technology to collect the pitting surface data of steel
plate specimens subjected to laboratory accelerated corrosion, and discussed on trends of pitting
characteristics with the increase of corrosion time by establishing 3D contour pictures of surface data of
corroded steel with different corrosion time. For the corroded steel plate mainly with local corrosion,
calculations showed that the average depth of pitting corrosion was approximately equal to the average
depth of corrosion, and the tendency of the average depth of pitting corrosion with time could be described
by a new Weibull function. The pitting section loss ratio, which was perpendicular to the force direction of
steel plate, showed a normal distribution, and the relationship between the model parameters and the
average depth of pitting corrosion was established. The probabilistic yield strength deterioration model
relating to the corrosion ratio was discussed.
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Fig. 1 Schematic diagram of PS50 profilometer

L3 FHMREAHHESNT

AR SCAR 3 2 TG JE 3541 4 5080 32 ] surfer8. 0 4K
R4y 20 T 3R A1, AST & X 35k 1) 45 ok 35 1f
TESLE QP 2 Br s s 2445 ol A 5 A Xk e IR s 00
DX 38k P PR s et 0 3 P AR T LA AR N T IR LB
J& TR DRI ITC 5 B A 5 Tk R R ) 9 R o 9 R
P/ 0N+ TR T ) = A RS 0 A 5 el A Al 3% T
A R MR BB . LA b e S PR ) I ki
P LB A5 - 1 W 2 1T JE B R 4R B dls Ry — 5 19 5K
P HERAPE . R i . R S T R T AR A A A T
LA o S0 X A A T AR ) 0 P A R P
A 5T IR B X g el T L A ROST 19 20 A A R AT
GEvt o T % RS AN 1 19 455 ol 2 T 0 Bl E AT R A
o HT.



%1 Eak L ik AR IR

T AR AR & 8 I A

kTG IS LA 25

2 FHMREEERE

Fig. 2 Contour picture of corroded surface
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Fig. 3 Relationship between the relative average

depth of pit corrosion and mass loss rate

F1 MNERBHMEFHRE

Table 1 Average pitting depth in measurement area
‘ M 11 WK 12 KR 21 KX 22 ,
J& Ak ] /d d /mm Y /2
mm d/mm d/mm d/mm
14 0.143 0.125 0.119 0.121 0.127 0.015 84 0.019 1
28 0.132 0.213 0.147 0.259 0.188 0.023 47 0.021 3
42 0.214 0.214 0.194 0.233 0.214 0.026 72 0.029 2
56 0.199 0. 201 0.163 0.248 0.203 0.025 34 0.036 2
70 0.275 0. 286 0.241 0. 287 0.272 0.034 03 0.038 1
84 0.198 0.275 0.379 0.197 0.262 0.032 78 0.042 1
98 0.343 0.512 0.227 0.251 0.333 0.041 66 0. 040 5
118 0. 281 0.321 0.218 0.233 0.263 0.032 91 0.048 2
138 0.361 0.329 0. 306 0. 497 0.373 0.046 66 0.0557
178 0.277 0.277 0.313 0. 486 0.338 0.042 28 0.057 7
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Fig. 4 Time-varying fitting curve of average pitting depth
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Fig. 5 Distribution law of pit corrosion area coefficient
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a5 H () 5 (b)) & (o) 5D BEAEH KGR
B A e B R FH AE 25 43 A1 R B0 B ol T AR R BB
BLA> A AT 43R T R v . MRS B S S 80w
AN Ty Moy IR ST prp Kooy BEYTIN
IR AR AR 6, MWE AT LR H . 3
AR AN BB AT T 2R B ) AT AR AL e = 15 0 B
S0 e P 35 % B 1 AR Ak R R R T B R A (A (7))
Vi I B 2 5 ol R R 1 O T o XN T T A
32 375 1) S0 ik A A T A5 2K 2R 2 (R] B HICME I U

N SEARE A B 5 Tl e 1] B 3 A s R s bt
TR 1) DY O R ik B ) i B . AR DA
BB BATE T LAAE C G ik 0
T B KB el A T A 2R R CRRLIDD 0 AT AR IE R R
95 /0 14 ARE 2 TR0 o DA TFT X B folt B A 1) R R R AT A
BTV » 3 ST 5 ok A A ) JeEd A e R AR Tk ARE R A AL
AR ) (DR RBOT R R A N

oy = 26.54d "™ (7)

Y. —



28 T RAEHR L RKE A

%37 %

Aw.on _
A, to to

@ '(0.95) « 26.54d(T) """ 41
to

@71 (0.95) « 26.54{d,, {1 —exp[— (T/a)" 1} } % 41 .
t

d, {1 —exp[— (T/a)"]} (8)
s v o RHARIEZE R 95 Yo Y BN IRT 451 0% %
&R E i e i
fho=Q—=2%.)f, €
SR AT B 5 i /N WO RGBT R s 71 7 = BN
[vi) 7 53 5 e 0 A ) e DK 5 40 48 T T AR O PR
ZH B Je AT Y ) 2 Ve R I A AT R R
R B A8 T TR L — 200,05, ) 5 0 0L AR A X 38 %
Ji ARSI C £/ f ) Z I e KR 22 AUH 2. 13% . FF &
SCHRE AR DG 258 ELARKT E B ik 2 iR,

R2 BAGHRBEERESHAMRRERBEMEXR
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