TG kR TR 2% a4l
- 16 - FEOUIPMENT  ENVIRONMENTAL ~ ENGINEERING 201548 A

ETHRATHXSIEMFRALH

5

KRB, Y248, ZhENI

CERBIEZRE, LR 100083)

ME: BM #E—A R TRIFESATG T EF KA B FRAITMIL, Fik ABARAH, KRR
AR EZ & TR A RAB RIS S F R R 0B ki AT, R A IRF R m A
108, FE3ihah b ARYE B 4hik R ARAD R K A RBEF 0) = BALHUR L 25 TR AR B 1) 69
e, KRB B BB %, 45 A 1SO 9223—2012 47 3R IS L 4L )G 04 85 4R K A5 pkobe 5
BAEit &, R 23 MU 5O RABEFRI0B B LERA0~8 wm/a(Cl1),8~25 wm/a
(C2),25~40 pm/a(C3),40~50 pm/a(C4),50~60 pm/a(C5),60~75 pm/a(C6),75~90 w m/a
(C7),90~100 pm/a(C8),100~200 w m/a(C9),200~700 p m/a(C10), it Z10B& B EHK K
AR BR 547 F A mi,

KR : KA FR@A; AAFFARE; RIEH mBEEE
DOI:10.7643/issn.1672—9242.2015.04.004

RESES: TJ01; TG172.3 XERFRIZES: A

XERS: 1672 —9242(2015)04 — 0016—06

Refinement Research of Atmospheric Corrosion Categories Based on
Data Analysis

WU Chao, FU Dong—mei, LI Xiao—gang
(University of Science and Technology Beijing, Beijing 100083 )

ABSTRACT: Objective To propose a new method based on data analysis to refine the atmospheric corrosion
categories. Methods The method of ordered sample clustering was used in this paper to analyze the data of carbon steel
corrosion rate accumulated in atmospheric corrosion test stations in China during the past years. As a result, the
atmospheric corrosion degree of carbon steel was divided into 10 categories. On this basis, the inverse distance weighted
interpolation method combined with ISO 9223—2012 standard was used to obtain the estimation table of atmospheric

corrosivity categories according to the concentration of sulfur dioxide, concentration of chlorine ion, time of wetness
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data and the corrosion rate data of carbon steel in the corresponding atmospheric environment. Results The result of
refined 10 categoried was 0~8 . m/a(C1), 8~25 p m/a(C2), 25~40 p m/a(C3), 40~50 p m/a(C4), 50~60 w m/a(C5), 60~
75 pn m/a(Co), 75~90 p m/a(C7), 90~100 p m/a(C8), 100~200 p m/a(C9), and 200~700 p m/a(C10). Conclusion This

10—category method is more refined in describing atmospheric corrosion.

KEY WORDS: atmospheric corrosion; categories refinement; ordered sample clustering; inverse distance weighted

interpolation
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Fig.1 Corrosion rate of carbon steel
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Fig.2 The relationship between minimum loss function and classi—

fication number
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Table 1 Results of clustering

HFR FEAR KT JE A/ (pm-a™)

1 1—4 <8

2 5—7 8~25

3 8—17 25~ 40

4 18—27 40 ~ 50

5 28—32 50 ~ 60

6 33—36 60 ~ 75

7 37—44 75~ 90

8 45—50 90 ~ 100
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Table 3 Comparison of categories in atmospheric corrosion stations
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Table 4 The estimation table of atmospheric corrosivity categories of carbon steel in ISO 9223—2012 standard
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Table 5 Distribution of known sample points in the category estimation table

71 T2 T3 T4 T5
S0 S1 2 S3 S0 Sl 2 S3 S0 Sl S2  S3 S0 Sl 2 S3 SO SI S22 S3
PO 2 3 7 dor5
P1 3ord 4or5  6or7 9or 10
P2
P3 6 8or9 10

1) B Ay s I IS (B e o LR B (R A 7
AR B BT LT BORE6 5 v B ATRE AR A5 A 45 G A el L
B . w259 (P0, S0, T 3) &g 2 2, B
2. (PO, S0, 7 3) mi X R A k1% 4 2.0, 1M (P1,S1, T
3) BB P A SR C3 B C4, IR 48 X I R M 3.5,
LA AR A s R R 2

2) MR A (6) T3 H A S ) (A RN 31 3R 5
.

3) S BB INBURAE RS2 B 25 5 2 B R,
T TR B AR X (7) SO S o A 4, 2 T A5 )
SEGAAL)E R SRR, Ik 6,

n, n<z<n+0.4

93z A S B IR (245 R 50 -

FOfATEE I WA HE e, IR Ry v 1, 72
gk, TR RS ES RN E SRS S5 E4 R
£ 3% J2 BT B AR A 5 500 o0 A AN E v i), e
SR o SR B AU (B A4 R 2 B A A % AR 37
(EL25 AR, BT LR AR 5 A RRAS s 2 A T4 1
BRI 13, 74, 75 RIXEAY LSRRG PRSI
FER LT 7 1, 7 2 90X IR A0 25 SRl 5 S R i I A AR AR
K2

R RPN R, 2 R R A Y 7 1, T 20 IX K
B#FE ey« 1, 12X, Koy NF4harLiig
Wy or 1, T 2RI PR AR AR IR CLL C2 4%, 1T

Z=Inin+l, n+0d4<z<n+0.8 (7 PF2h AL, 1SO 9223—2012 kR C1, €2
n+l, n+0.8<z<n+1.0 2 1) JE e T SRR 10 43 1) C 1, C2 2 i ik 3k SR 31

O Z RN B T AFE S5 n Ry B, UL FL O 1~

FAIREA 3, BT LLAT LA 10 200031 B S Al T TR Y

®6 RESMMUEHERSINERMITE

Table 6 The category estimation table with inverse distance weighted interpolation method

71 T2 T3 T4 TS5
SO Sl 2 S3 SO Sl S2 83 SO Sl S2 83 SO Sl 2 83 SO S1 2 S3
PO 3ord 4 5 6 20r3 304 5 6 2 203 4or5 5 3 3ord Sort6 7 4orS 4or5S 60r7 Tor8
Pl 4 4or5 Sor6 6 3ord 4  Sor6 6or7 20r3 3ord 4dor5 Sor6 3ord 3ord 6 Tor8 4dor5S 60r7 Tor8 9or 10
P2 5 S506 6 60r7 5 Sort6 6 7  4or5 4or5 Sort6 7 Sor6 6  6or7 8 6  Tor8 8or9 10
P3 Sor6 6 6  6or7 6 6 6or7 7 5 Sor6 60r7 Tor8 6 Tor8& 8§ 8or9 Tor§ 8or9 9 10
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Table 7 The estimation table of atmospheric corrosivity categories of carbon steel

T1 T2 T3 T4 TS5
SO S1 2 83 S0 S1 S2 83 S0 S1 2 83 SO S1 2 83 SO S1 2 S3
PO 1 1 1 lor2 1 1 2 3ord 2 203 4dor5 5 3 3ord Sort6 7 4orS 4or5S 60r7 Tor8
P11 1 1 lor2 1 1 2 3ord 20r3 3ord 4dor5 Sor6 3ord 3ord 6 Tor8 4dor5S 6or7 Tor§ Yor 10
P2 1 1 1 lor2 lor2 lor2 20r3 3ord 4or5 4or5 Sor6 7  So6 6 6or7 8 6  Tor8 8or9 10
P3 lor2 lor2 lor2 2 2 2 3 4 5 Sor6 60r7 Tor8 6 Tor8& 8§ 8or9 Tor§ 8or9 9 10
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