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Abstract - In general, inlet temperature of cooling sea water for steam turbine condenser
is about 25°C and outlet termperature is about 60°C. For oil cooler, outlet temperature is about
40°C. Therefore corrosion heavily depends on the temperature of the coolant of a heat
exchanger system. It is necessary to set the temperature of the cooling water to have
maximum heat transfer efficiency. This paper was studied on the effect of temperature on
SCC of Al-brass which is used as a tube material of vessel heat exchanger in 35% NaCl +
0.19% NH,OH solution under flow by constant displacement . tester. Based on the test results,
the behavior of polarization characteristic, stress corrosion crack propagation and
dezincification characteristic of Al-brass was investigated.

Key words : SCC, Al-brass, SEN specimen, temperature, dezincification

tZ222} : jhk1228@hanmail.net -1-



Az - BT

.M &

LNGAHE €439 & 7t2g ]85}
288 A 2gERlez FIF }t Muro
24 29yl 9@ FE5H w} A9
w2zt gadst 2 gPoe= *Bﬂ“ﬁ Iz
2xE dig A 5]:‘ g7l 2 sFeE 7h

%32 A3y sAFY BE 04 2G57b A4
(1], ol2ig Adstg @47t Hitel f4
gozx o249 5o ETIE KVIEEY £
so] & NHy ol20] AAYT =3 NHy ©
e AXNHET 3T FuHe ukgA A
Ag = SloH2l ol o] dgt A4vt 2
go} we} g FRPIIE 2F ol A%
FAEae] st&d

gutxg oz AHEWZdANY AAREE Al-
brass, Cu-Ni 59 38 2 Heg 5ol A&
H31 Ak SFIFEL 744 54 2 93d=4
o] $4Elm H4F oﬂ/ﬂ FE22A(C0) 22
Y ®2avwe gYstes RARAFA] ot

& W= A}%ﬁ}—b dmgrle] ARz
g3 AHEH R it

Murg A50#d dusre AERAELS o
Zo] gAY mjHe} o]HF AL WA &=
2 K2EY7 O BN ALET 2%
HulEdAe] ZA$ JAdsy JTeEs &
xscelw, Yzt sige 2FLEE o 60CEA
el 2xAsd o3 Fa&adel si&d.
T3 Ao @l 9% ¥ el o} A
oe) W 8 AFSY, ofAF EQ AT
5§89 FRAHY $4F7 R AANTE
S EAo] 7|8t Al-BE AT I
79 2 H4 F9 FHEA & AHE7E B
53 o3l

wely B dFeAde Al-EA#Ee $HF
A4 AT UXe §99 229 JF¥FS 2
#at7) §18td, 35% NaCl + 0.1% NHOH T&
Aol FEFA £ 2x Wzl ©E ¥
2 SHRAFILES é»\ls}&‘i B354
YRAFEAAATE 133l 2% ¥s
€ "olde A4ABAE T‘f%‘%}%lt}.

. AgsE 2 Aauy
21 AlgdE 2 AlgH

B Ay AHgd AgHe Ayige dsod
g dudy) ARAsz F2 AHEEHL s

KIGAS Vol.8, No.l, March, 2004

Al-35 024, 1 gk 24T JAH 4L
Table 17 o} Al¥AL Al-3FIHCEBNOTI &
ZRE dHsto Agsden dFH FTo AF
He YYFL Hagelr) 43 Ao 7}
Faged g F AgHe HEUEE AE
#300-1200 oivig so)HE @rldta ofAEL
2 gxjsia AMEsrgTh o2 AlgHEe) FA
% =% Fg 1% 2ol SEN(Single Edge
Notched) Al&=[4]lez AMAatget B AFd
Areg AgH e h‘-?‘\‘i”é& 02mm= AZAE
o082 SENAEH Ao @& a4 319
Aol z7) $8738 A4 (initial stress intensity
factor) Ki #2 o2 Aoz Axtdds].

,Table 1 Chemical compositions and mechanical
properties of Al-brass(C6370T)

Chemical Cu Pb | Fe | Al As Zn
composition
(wt %) 760 [0.05(0.05}1.85] 002 |remain.
Tensile Yield Grain
Mechanical Strength Strength EOT(E/SUW Size
. (N/mm® | O/mm’) (#m)
properties |-
455 246 39 40
10 56 | 55 10
[ 1
60°
<7
© I B 75 %
/88
130
Fig. 1 Dimension of test specimen(unit : mm)

Y = 1.99-041 A+1870 1%-38.48 13+53.85

, AE a/w, at =X 40,

22. 234
IAgHe Y¢ 2 271 Fig 13§98

-2 -



LNGAY dmg7] Aae SCCol vIXe &9 £x9 9%

SEN A@#og AFsiged = Hdi(=%
A : gmmH)E AYY ZE RELS FAE o}
Z}o) E(araldite) T =Xt dAssch A
38t RAEAS Bstr] 98t 35% NaCl
+ 0.19% NHOHE FoA fodo 2x¢o W3}
o W& Al-3EATY Ay FAAREE
2 FIRIAFS 1AAG. EFHE VI7le
EG & G¢ 273 Potentiostat/Galvanostats}
M352 Corrosion SoftwareE o]&&dom, o
Z(counter electrode)e n¥E EA%E, 71&d
Z(reference electrode) 2.2 EIFE2UAS

(SCE)& AH&-3iH.

23. Aguhy

B Ao ALEE £97535 SHFYTE
AYAR Y AANAEEE Fig. 29 2o AFA
F7)e dARYY APAX(Constant Displacement
Tester, CDDEA APAA Agde 14T
Z QAL RYBEE ol&std R3I} FFE =
A F UEF dHen, AFHd dZ8E 2=
#A(Load cell) 2 AD ®HE7E AA F3sF
A8t AFHA AFE + UAEE 44 2 A
Zstgeh =3 f3AA 9 FAHL AUF 7
318t Q) RAo) o3 J&ge Haszerl A
o plaUEHE NIAIEE ALFAL F
Z djz 2 9d 5& ola¥ % PVCE AF
Azstged, ¥4 HAs HAstd 2 d42
Bo mReygoz 71U FAsAG

fBe] fFEslIAM SHRAFE AFTE AT
871 93ted, AEHA AR 50mm A =E(0
Smm)g Axsn #r 2 FFAE o83y
F5E F%E FAEHY £ 2E RHEE
9t FZUd FEE AXsn LEXFVE
ol 43l £Hel 25 E 25 U f0x1TE W3
AR A71eEe Fig. 28 CDT A@EA el
8 7|REH(o)S FESH(o)Y B %
2 s A (D dgsd 27$EAs AT
(KpEe 657 N.mm¥z sgch. Aggde
35% NaCl F£9¢ 745488 H3td 01%
NH.OHE #H7bstel Aggdoz AL
A¥L 160AFS AAsFen, ddHo]Y
248 g8 AL AL FuyHoz
10417 S92 2AsH D, £ AFdedA st
Fwgkog tho|d AoAE MXA|do HA T
g A44= v astdch

AF F AFAL dvistdg 289 AFH=E
A g3 €7 ¢ 4502 AxT F 25

_3_

FeClz + 25ml HCl + 100mL <&l 20&3F ol
A[6}3td EDS(Energy Dispersive Spectrometer)
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2. Test liquid tank
4. Cylinder type heater

1. Magnetic pump
3. Test liquid chamber

5. Specimen 6. Tension jig

7. Supply control valve 8. Control valve

9. Flowmeter 10. Computer

11. A/D convert 12. Potentiometer
13. Ampere meter 14. Power supply

15. Counter electrode 16. Reference electrode

Fig. 2 Schematic diagram of SCC test apparatus
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Fig. 3. Anodic polrarization curves of Al-
brass in 35% NaCl + 0.1% NH.OH
solution
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Fig. 4. Latent time of initial crack vs

temperature of 35% NaCl + 0.1%
NH4OH solution(57) at 75% oy
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(b) Crack tip of “A” region

Fig. 5. SEM fractography of SCC in 25T,
3.5% NaCl + 0.1% NH,OH solution
(5 ™) at 75% oy
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(b) Crack tip of “A” region

Fig. 6. SEM fractography observed in 60T,
3.5% NaCl + 0.1% NH4OH solution

(5%) at 75% oy
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Fig. 7. SEM micrograph observed in 25T,
35% NaCl + 0.1% NH,OH solution
(5m/s) at 5% oy
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9. SEM micrograph observed in 60T,
35% NaCl + 0.1% NHOH solution
(57%) at 75% oy
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Fig. 10. EDS spectrum of (A) region
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