228312 Vol. 11, No.4 Dec. 1982 — 7 —

B A E S x|
Journal of the Corrosion Science Society of Korea
Vol.11, No.4, Dec. 1982.

<HIRE®L>

KEER Bk ReBEEHR
N ® F-% F A
KRR &8 TR
RED TR @B TR KEBR4
A Study on Corrosion Behavior of Some Metal
Pipes in Tap Water Environment.
Y.S. Park*, S.G. Hong**

*Dep’t of Metallurgical Eng., Yonsei Univ.
**Dep’t of Metallurgical Eng., Yonsei.,, Univ., Former Graduate Student

Abstract

Experiments were conducted to study corrosion behavior of some metal pipes in tap water environment. The
studied metals were low carbon steel, galvanized steel, aluminium, copper and type 304 stainess steel. The composi-
tion of the solution was close to that of the typical city water in Seoul area.

In this work, corrosion behavior was studied as functions of temperature, flow rate and dissolved oxygen content.

The following results were obtained.

1. In closed—circuit experiments with testing temperatures of 75°C and 85°C and a flow rate of 0.58m/second, low -
carbon steel corroded the most followed by galvanized steel and aluminium. Type 304 and copper did not corrode.

2. In aerated experiments with a testing temperature of 85°C, a flow rate of 0.58m/second and dissolved oxygen
content of 2ppm, low carbon steel, galvanized steel and aluminium showed the same corrosion tendency as in the
«case 1, while copper showed pitting attack and type 304 localized attack in areas immediately adjacent to the weld
part. However, the degree of corrosion of copper and type 304 was much less than the first three. Type 304 corroded
the least.

3. In aerated experiments with a higher flow rate (I m/second), type 304 also corroded much less than copper.
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Table 1 Chemical Composition and Diameter of Specimens (w/o)
_] =)
£ Diameter (mm)
C Mn Si P S Cr Ni Cu 1A
A 7 0.D I.D
Mild steel 0.25 | 0.3-0.90.1-0.35 0.035 | 0.035 0.20 | Fe z3- | 21.8 16.0
ol = ” ” ” " " ” SOZ:I'EISCﬂ 21.8 16.0 _
Al 6063 0.1 0.2-0.6 0.10 0.10 { Al =2 22.1 20.0
Copper oo 99.90 — | 22| 201
304 S.8 008 | 200 | 100 | 0045| 003 | 1820 s8-12 Fedx | 221 | 200
Table 2 Compositions of Test Solution and Tap Waters in Seoul Area
T fod S =
. i\ @7 | 7Y 54 g | xR |9FE (A & | A = | HoE | A4Es
A - -—
rH 7.5 7.2 7.3 7.1 7.5 7.1 7.2 7.3 7.3 7.2
NH3;-N 0.09 0.17 0.12 0.76 0.16 - - - 0.34 0.!19
KMnOy A2 9.9 5.0 5.0 11.5 24 1.2 2.4 2.1 6.3 9.7
72 s 47.7 48.7 51.8 57.0 47.4 44.8 42.5 45.7 49.0 48.0
Cl2 0.5 04 - 1.1 0.6 5.0 0.15 - 0.93 0.51
Nat+ 4.0 6.0 7.0 11.0 4.0 4.5 4.3 3.8 5.58] 1229
K+ 1.2 1.0 1.4 2.0 0.8 1.6 0.4 i.4 1.23 1.0
Catt 13.0 14.6 14.6) 14.4 14.1 12.2 10.8 13.4 13.4 13.5
Mg+ 2.6 3.0 44 6.0 24 2.0 3.7 1.6 3.2 3.3
Fet+ 1.0 1.4 0.8 1.2 0.6 1.1 1.1 0.6 0.8 0.8
Zntt 0.5 0.7 0.4 2.2 0.2 0.5 0.7 0.7 0.7 0.7
Si0, 5.7 5.6 5.3 7.0 4.1 5.0 5.2 5.6 5.5 5.5
Cut+t * * * * * * * * * -
Cr+++ * * * * ® * * * * 0.9
Ni++ * % * * * * * * * 0.4
Alr++ % * * * * ® * * * 0.2
Cl- 6.3 7.4 8.4 26.4 7.4 12.7 7.9 8.4 10.6] 208.0r

<unit; ppm except pH> * not analyzed
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