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On the Corrosion Behaviour of Stainless Steel Tubes in Circulating Hot Water
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Synopsis :

Corrosion tests of SUS430, SUS304, R430LT and R434LT stainless steel tubes have
been carried out using circulating water containing about 30-100ppm Cl- at 80°C for
max. 40 weeks. The tests have been performed not only on the observation of pitting
corrosion, but also on the change in the corrosion potential of specimens during
corrosion test periods. Clean surface tubes have a good corrosion resistance even in the
water containing 100ppm Cl-, but in abnormally dirty surface tubes such as those
poorly descaled, pitting corrosion takes place in the water containing only 30ppm CI-.
According to the analysis of corrosion potential-time curves, it is estimated that
corrosion pits in the water containing 30ppm Cl- nucleated and grew early in the test
period and became inactive thereafter. On the other band, some corrosion pits in the

water containing more than 60ppm Cl- still remained active through 40 test weeks.

(c)JFE Steel Corporation, 2003
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Corrosion tests of SUS430, SUS304, R430LT and R424LT stainless steel tubes have been carried out

using circulaling water containing about 30~ 100ppm Cl- at 80°C for max. 40 weeks.

The tesis have

been perfocrmed not only on the observation of pitting corresion, but also on the change in the

corrosion polential of specimens during corresion test periods. Clean surface tubss have a good
corrogion resistance even in the water containing 100ppm Cl°, but in abnormally dirty surface tubes
such as those poorly descaled, pitting corrosion takes place in the water containing oaly 30ppm Cl7.

According to the analysis of corrosion potential-time curves, it is estimated that corrosion pits in the

water centaining
thereatter.

remained active through 40 test weeks.

. ¢amn &

W A7 Mgl A G LA i 000 4 T 17
%Cr ey RIVER LITE 430LT ¢l FR430LT)
t5 LUl Mo A b ey RIVER LITE 434LT $h¢ 5L
FRAMLT) 1, 17Cr §4(SUS430) 3 5\ 43 17Cr
-Mo §if (SUS434y o iAflgo {, o % Elo-Vac
Hid 2t ASEA-SKF i X v firh oo JR % %
0.030% EL Pl Faxa, sen TidiiL Tk
W Cts TN EIET 2 2 L X b & B
MM E SR ST LR L. 2T 7

30ppm Cl° nucleated and grew early in

the test period and became inactive

On the other hand, some corrosion pits in the water containing more than E0ppm Cl™ still

FALFRAT YL AMO1 E LT DR
U, FEMEBUER By SUS430 §i7e &by, (L
BEAY & LGl SAcT L AV R S LT
i3k A EE S LT AL 2 dus SUS30 i it
~NUAF S s B S S E LB LY,
e BRI & ko ks LR
B ram ko fihas, S hoso @il E gy
BRGNS s TR, —TH, CrRAF v
v AR e Mk T s Lo Y 45 T
ORI I D EINL LA BRTED,
& zif Allegheny Ludlum 3@ 17Cr-Ti Vi3,
EHE M e i | BT fraalh (8CC) &)

o RNEEE AR A T T Y

- 0

** PO S TP CR BRI A T - U



¥ §

Vol. 8 Na. 1

ATl A(JI’U{Q

UdelZ &5, 304 S0 5 TR Rl AL
EHE S LTI SR B, Sk ki A5
m,:m;5m1i%M9aA%xrvvxmm
Bppk ApE A L, X i TN EC LT

Ti AEhd 2 2 2o b b, B MEE, Tit
5 DO A BT RN X, RO
TMTPEOED LGRS L P US54

BIEN R Lo D ST D,

T, SOHose AaFRAF v Aont il
L, HEARDSEE 17Cr Bl G x 17Cr-1Mo i &
etk EL BR4 M, fEKA EOuTEE
frEERC L 2 57w, LA LI Viessmann
i st 4 L7Cr-Ti %I 1 5 — O 90
BAr, AGEAR e mild Fo i EERIR T |5
fitzaAadmeErbhi, LA —AFF A
I #Hik% o 304}“1& Wirch 7254 PRERTH LI
s SCC & L vk 5 2 ki, AR
A H B L cké‘rnﬂn T#Hh%h, Linl, &
HWeor7e 8A5%RATF v v AMOGEE RN bt
L EIC OV THAR SR TV S 7 — & LILE
ydite <, FARUFEEW LA T D it &2
Tols, HEE ok R430LT &5 X o8 RAMLT 2 v
v ABO MBI B b, S B OIONARAT &

LT ORI A 2B S fosh, KERD ]
ST AR K & A FRIRAT O B B A f T - T

b HiR SR L g oo SUS430 32 & o SUS304
S BB o ik FeAOWE F T AT O, A DI O’M_HP
SRS AT Ok S LT D O E e B
AR o0 B Fe o RENF AR LR A DG SR A1 5
TG o PR L Al L ;hf)\%—ﬁE;EQ h
AL o & 0T i, o
RS BT Lfz.

BTt

CAR

mfﬁfﬁwll tf\l.’\l-?]‘

i fx i 91

2. RBRFH A

ea b o TIG 3 4 7 B 0% & $u 7o SUSA30,
SUS304, R430LT #5 rof R43LT =5 v 1 24k
FAET, gL 15.88mm, WIE L i £ 10, 8mm
5 LoX 1. 2mm oBERiEE P e 5. Lk
4p % Table 1izqsd, WRBRILFEFE O F o LOL)
ARl s dons N L L 2o L oo O
frafe ML EES0mm oy - v Kol 5 —
AT T tn. FTEHEO F $OFOR MY
M4 T oM, o G TIG Tl
AR o ks L A I, AT O B ST &l
A 200mm, A 100mm Cc’ﬁ) D CALE
DR A T SRR L B ooV aw
ol AT LT 3~ 5 mi.;»; O mm Gl
b, MR v 7 & Ay T b L O ORI i
AR E®Fo, Mok -0k — 7 OiTiT By
o PR 4 TS D v fl, A T
Photo. 1 254, % v 240 1000 T A% 0
WeTH D, WA A - 2 8 LR, R
Wik £ ¥ L - s NaClin X b 4% 40 30ppm

Photo. 1 Appearance of test loops

Table 1 Chemical composition of specimens (%

c si'Me P S5 Cu Ni‘Cr;MolTl N oA
SUS430 (0.8) 0.07 0.65 0.51 0.021 0.004 0.02 0.26 16.02 0.01 - 0 ()ZZO 0. 003
R430LT (0.8 0.013 0.44‘ 0.47 0.024 0.009 0.01 0.12 16.41 0.00 0.520.0075 0 004
# (1.2) 0.010  0.43 0.66 0.020 0.008 0.02 0.11 16.93 0.00 0.260.0150 0.003
R434LT (0.8} 0,011 0.41 0.49 0.031 0.009 0.02 0,12 16.28 0.09 0.520.0083  0.003
” L2y 0.009 ©0.43 0.49 0.031 0.007 0.02 0.12 16.32 1.00 0.510.0081. 0.003
SUS3M  (0.8) 0.07 0.66 1.23 0.025 0.004 0.07 8.93 18.79 0.10 0.0220 ~-.‘_10.00l
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Table 2 Water quality (June, 1973~May, 1974)

pH

M-alkalinity (ppm)
Cl~ {ppm)
Hardness (ppm)

Calcium hardness (ppm)

Total dissolved solids (ppm}
SOy (ppm}

Specific conductance (445

2 reF 70ppm @ ClI7 &z fo 3 H & IH 7.
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Typical appearances of clean stainless
steel tubes after 40 weeks test (A
R430LT, B : RAMLT, C: SUS304,

: Tap water, 2 ; Tap water+ 30ppm Cl-,
3: Tap water+70ppmCl™;
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Table 3 Results* of corrosion tests for stainless steel tubes with fully descaled
surface in circulating water at 80°C

\ N " Tap water Tap water
Test period Taf “fl,ter, +30ppm €= +70ppm Cl-
Specimen*+ (week) 7 15 25 40 7 15 2 40 ' 7 15 25 40
SU%450 S, 0.8t O D O DO - x )
B. 0.8t <O Dy O O = y A
W, 0.8t . % ] x i -
R430LT, S, 0.8t e - O i FAN ] AN 0 i
S, 1.2t ] o O
B, 0.8t O O ) O Fay % FaY AN %
W, 0.8t O FaN . - O | i)
R4LT, $, 0.8t OO O O O o000 O
B, 0.8t O O OO O ] A O -
W, 0.8t ol O 0 0 ® o e
SUS304, S, 0.8t O O oo to L, oo o e
B, 0.8t SO O OO DL OO o
W, 0.8t i D O C O . O o b

* The symbols of corrosion grade are, (no pitting) (<A< x (a few pittings)
#% § : Straight tube, B : Bended tube, W : Welded tube {TIG)

& RAMLT 4%z j;—ij".Uj:A o A RN LR Table 4 Results* of corrosion tests for stainless
P o] tubes with poorly descaled surface
SUS430 & R430LT 4% 7 B 7 stee
< SEALRORONSL DL in circulating water at 80°C after 40
Foto, Linl, FORUSTEEE-CHMBRIN T+ weeks test
FUTE R, SO L oL A
. St e ; R Tan water | Tap water ]
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January 1976

Photo. 3

Typical examples of corrosion pits
after removal of corrosion products

(A SUS430 in tap water+70ppmCl-
after 7 weeks, B : R430LT in tap water
4+ 70ppmCl- after 7 weeks, C : R430LT
in tap water after 7 weeks, D:
SUS430 in tap water+70ppmCl- after
5 weeks)
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stainless steel tubes by occurrence of
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Fig. 6 Corrosion potential-time curves for SUS430
stainless steel tubes in 7 weeks test

v Ulean surface

1 1 i w ilil
= Dirty surface

o
Qmﬁnmwﬁww%%ﬁ%wﬂwﬁﬂm o
S
—02p-
2 --03
v
Ik b Tap water +70ppmC]
? S
& ,(xo_ﬂ( W’O@)vg o}
RN \NWV“F W xoﬂl
X
-2
—0.3-
| | | L
1 1 A1 30 10

Time lay]
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Table 5 Estimation for the existence of corro
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sion pits* living at the end of 40weeks test

<

Tap water Tap water
Tap water - -
+30ppmCl ~+70ppmCl
Observed | Fstimated | Obgserved [ Estimated |Qlserved @ Fstimated
. . - % %k . ! .
Specimen** pits living pirs pits Hyving pi‘l‘;* pits living pit;**
R{30LT,S,0.8t e OIS X )
5,1.2¢ 3 P-4 X * X
S.1.2t o o X X X
B,0.8t G X ‘ H A
RE3L1.T,5,0,8¢ FAN K i X
S,1.2¢ ‘
B,0.8t 1 P o

%} The symbols of corrosion grade are,

(no pitting) . =J AKX <K
*%) S Straight tube, B Bended
%%} The pits living at the end of 10

by corrosion potential behaviour
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