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Abstract — Carbon steel for steel structures can be ensured its durability from paint coating to maintain the structural performance
of the structure against corrosion. However, in the case of steel with paint coating deterioration or unpainted, sectional loss of steel
member can be occurred by corrosion problem. Compared with carbon steel, weathering steels ensures its durability from limiting the
corrosion rate of the steel determined by corrosion rust layer. However, its corrosion damage can be different depending on the surface
rust layer generated by the corrosion environment. In this study, therefore, accelerated corrosion test were carried out to evaluate
corrosion resistance and damage level of carbon steel and weathering steel for steel structures. The composition and micro structure
of the corrosion products formed on the surface of the steel were analyzed, since the process of forming the rust layer and the
stabilization of the rust of carbon steel and weathering steel were different. Also, correlation between the amount of corrosion loss
and the thickness of corrosion products according to the steel type was examined and the estimation equation of corrosion loss for
structural steel was presented based on the thickness of the corrosion product.

Keywords — Carbon Steel, Weathering Steel, Thickness of Corrosion Products, Corrosion Damage, Corrosion Acceleration Test

1. 42 4] A9 t] 4] gdsle] Sest Qlste] 2L 4] 4]

Selne 38717k 5ot Ado]r] uiAlel AzAjo] Aeys

W} L2 PR ESARES 587 IKe] 713l wht 5t o}, weko] AEARL. 7|2 wuto] AA S0 2 Qlsh AEA HlE-

S e, AILARS, ARISHAU WA 502 1 o) amo) s op e Ao 2 QB3 259 24, A

S 7tsol Aol Heol FEEA A SARISERY g auiz ort 2ol A9} o= olFt BEAIZO] 25F ]

o = 2 o 3

PR QP S sol] Fiote] A ARV ARALIL 5 apreago) ofere mago) X2 whlel B2 et Aol &
1] 37 = 5 = =]

o, o) 49 ‘(r)rj_qﬂﬂ S0l U %]’EE o] = A7} sl Eln g g9A9] 1XE ox|Bae} ABlA 9

BEEWIFAN AL TEIA WG HEIRIU, 1 1) wisjo) ehg ] Sleit 44 w70 Aolnt

=0T o
oQ 9 ALX £ 0]973] L=
Note.-Discussion open until Decamber 31, 2018. This manuscript for 7go] B gl A I AVIAIRS olgt drEE A
this paper was submitted for review and possible publication on April A 7|%0] Z 85k}

06, 2918; revised May 16, 2018; a?pproved on May 17, 2018. Yo 7 73k Sol| 2857 QI tiiEa T 1
Copyright (©) 2018 by Korean Society of Steel Construction =

*Corresponding author. Wald A= dat ghavdol -21(Cu), Z8(Cr), YANI) 52
Tel. +82-55-751-3293 Fax. +82-55-751-3209 YAE v H7Islo] A|dst = 22 FAJSh, 7541849

E-mail. jhahn@gntech.ac.kr

=20 = AI30HE ABRZ(EH Al154%) 20189 6€ 153


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2018.30.3.153&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

TRRRER

i

:

olgst 128 o] BAF 34

A iR-4pdo] ol Agdolch. dbH o= AR 445w
Ol WFA7Fe] BAlG = 7148 271(1~28)o e
|22 A YRR At i Fo] FAHA B 5~104
o= 2F0.01 mm/year OJSkE H4j47} 7asiA H1, ol
oF FAGIO] AR WA PAle Fego g Ag7Nss)
o, M 27] =83} A} vlg- glo] 2183t 4= i, 5
919] Qo= Arg waF 9 JpxEo] 83t A7t go,
nj2ofAs 19644 0|3 108447149 B WS4 wao)
AN, E3E DROAE 700714 0320144 712)9]
W37 wgo] ZAdElo] 9o 20109 o] Al Zw=ko]
20~25%7} WisAd7do = Agskar Qief. SRA|et o] A
ofi= AlzAR] Lol Bpstal AARNS] Al E AAtE i
3 AR} Bl et vl g Ao 59 o= wEgofAe] A
£ Azo] wx] ok Aolrth)

T390 715 A o) 39] ehav) Fl R 5 A70e 2 g3t
TREA ] RAMG s & EE mefsl= Zo] 585t
o, RbARITH 5o A 8tRAl oJgt 4329l o]
OJgt ZAFATO] 2B} fAI RS A EofR| T Q)ct. wet
A 2 Aol A= AIRHAQ1 FA] SPgofl M R ehav) E e
KIANE 0] 8310] 7350 w2 RARRARS 29 st
2 sl9om, T Folo] FAf tiet AxEe) s S
S}H ol gVl TErdelE Qlsto] 11 4ergo] ARlEEE F
AR 490 BANG S AES B a7} Qick B3
TS FEEAZ 28] SfelE Wd7EA L] F
U SRS FAA MY 52 FRIE|ofof 5, AA| wEde] A&
3192 wol| = EAfAL Soll oot FHAR] FalEAo] whAYs}

e

Ol

2183 4 Sl TR USR] WAV BAA
of w2 BAKAES Wreh] SIet 71249 A e

(b) After
Fig 1. Before and after the blasting of the specimen
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Fig 6. Analysis result of the FE-SEM/EDS of unpainted weathering and carbon steel
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Table 1. Weight ratio result of constituent component
of corrosion product

Constituent component of Weight ratio(%)
corrosion product SM355A HSB380W
Goethite(aw — Fe OOH) 35.6 35.8
Lepidocrocite(y— Fe OOH) 48.7 38.6
Magnetite(Fes Oy) 5.4 5.6
Noncrystalline 10.3 20
Total 100 100
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Fig 7. Rust stabilization step of
unpainted weathering and carbon steel
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Table 2. Mean corrosion depth and weight loss depending on acceleration cycle

evdles| Type of Weight of specimen | Weight of specimen | Weight of specimen Mean weight(g) Mean weight loss(g)
G}llour) }s:zel A(g)/Reduction B(g)/Reduction C(g)/Reduction / Mean reduction / Mean corrosion
ratio(%) ratio(%) ratio(%) ratio(%) depth((m)
997.99 | 99298 | 99791 | 99293 | 99511 | 99027 | 9970 | 992.06 494
SM355A
30 0.50 0.50 0.49 0.50 64.25
(240) 101364 | 100855 | 10168 | 101145 | 101658 | 101119 | 1015.67 | 1010.39 5.8
HSB3SOW 0.50 0.53 0.53 0.52 68.61
99234 | 983.05 | 990.14 | 98399 | 99226 | 98423 | 99158 | 98376 7.82
SM355A
90 0.94 0.62 0.81 0.79 101.69
(720) 100922 | 1001.19 | 101739 | 101032 | 101807 | 101092 | 101489 | 1007.47 742
HSB3SOW 0.80 0.69 0.70 0.73 96.41
10011 | 990.83 1000 | 99032 | 997.32 | 98322 | 99947 | 988.12 11.35
SM355A
150 1.03 0.97 1.41 1.14 155.44
(1200) 101871 | 101014 | 101265 | 10043 | 1014.84 | 10066 | 10154 | 1007.01 8.39
HSB3SOW 0.84 0.82 0.81 0.82 109.02
984.99 | 97203 | 9893 | 97645 | 99526 | 98265 | 98985 | 977.04 12.81
SM355A
300 132 130 127 130 166.47
(2400) 101867 | 100667 | 100856 | 99646 | 10154 | 100525 | 101421 | 1002.79 11.42
HSB380W
118 1.20 1.00 113 148.41
300 300
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Fig 10. The correlation of thickness of corrosion product with mean corrosion depth
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