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Abstract - Al-brass material is generally used at the state of plastic deformation,
for example; bending, extension of bell mouth at shell and tube type heat exchanger.
And SCC(stress corrosion cracking) of Al-brass material will be affected by residual
stress as plastic deformation. SCC results from synergism between mechanical factor
and corrosion environment. Mechanical factor is stress that directly relates with stress
intensity factor at the crack tip.

This paper was studied on the effect of stress on SCC of Al-brass tube under in
35% NaCl + 0.1% NH4 OH solution by constant displacement tester. Increasing of
acidified water flow into sea and speeds up corrosion rate of Al-brass which is used
as a tube material of vessel heat exchanger by polluted coast seawater.

The experimental results are as follow. The latent time of SCC occurrence gets
longer as the initial stress intensity factor(Kn) gets lower. The main crack was
propagated as the initial stress intensity factor(Kp) gets higher, and secondary cracks
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occurred by electro-chemical factor after stage of released stress. Dezincification phase
showed around the crack, and the range of dezincification gets wider as the initial

stress intensity factor(Kj;) gets higher.
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Table 1. Chemical compositions and mechanical properties of Al-Brass(C68707T).

Chemical Cu Pb Fe Al As Zn
composition .

(wt %) 76.0 0.05 0.05 1.85 0.02 Remainder

Tensile Strength | Yield Strength | Hardness | Elongation {Grain Size

Mechanical (N/mm®) (N/mm®) (HR30T) (%) (#m)

roperties

prope 345 125 - 39 40
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Fig. 1 Dimension of single edge notched
test specimen(unit : mm).
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1. magnetic pump 6. tension jig with load cell
2. test Hquid tank 7. supply control valve

3. test liquid chamber 8. discharge control valve
4. cylinder type heater 9. flowmeter

5. specimen 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 stress corrosion cracking test apparatus.
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Fig. 3 Crack growth length vs test time(hr)
in 35% NaCl + 0.1% NHsOH
solution(30T, v=5%).
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Fig. 4 Latent time of initial crack vs
Initial stress intensity factor
in 35% NaCl + 0.1% NH,OH
solution(30°C, v=5%).
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(a) Appearance of crack propagation

(b) Crack tip of A region
Fig. 5 SEM fractography of SCC at

Ki=657 N.mmY(75%g¢,) in
35% NaCl + 0.1% NHOH

solution(30T, v=59).

_27-

€49 9%

Fig. 5(a)e =X HdgieA x7{$87335 7
4 Ky = 657 N.mm %] %-3te] 9% Adg
do] A7} H+= €344 (slip trace)> wek
Tgo) AAsE F4LE Bolu Qv ols 2
& kAt e QAL H o2 QA% ’é@ﬂ]’i‘i 2H+=

LHAF o) ¥Foe= Hu HEYHA gL
£H9AH 79 FEL % o 5]““\1 QH}"‘
(galvanic) A3 =27} 4= SHAF

of FRHez A97 F3&a12-13]17} ‘i‘a_“g
3t £PAAHE wet 8ol AAHE Ae=

Atz g £3 A9y 383 Table 19
Batd AHE T GAFHoIHAM A
(potentia) 7} 7}d ¥& Zno] ZE o=
FAREY

Fig. 5(b)°ﬂ’\1“‘ AR o] vATED
FApiEe]l FHHA AsE ¢ F UH =
3 mAEds 34 -r-r]°ﬂ golad A
(dezincification)[14] 0.2 A= R/ @3
Hia gt}

Fig. 62 30 C<l 35% NaCl + 0.19% NH4 OH
F4498 A¥A Fdd 5 m/sZ JEALSH
A BT 95%9 27| SHZEASL Ky =
855 N.mm ™ & ¥3}3t9e o Jepd Al-3
SATe SCC AA HAde FA48 AAEVA
oz A3 Adolt oJ)M, Fig. 6a)e =
Ao A FAAE AFE Vel AHoln
Fig. 6(b)= Fig. 6(a)8] SHRENTE Moy
9 ARYE sty Yeld FHojth

Fig. 6la)ye =X AGRAN 27188787
% Ki = 855 N.mm *?¢] R3jo] o8 dvrg
do] Hrl H= £PAFE g FEdol
A AFHD Faddded 278 $& vA
Fdo] Bo] AFHY UYe YEE Eolx
th 2712838 AF Ky #e) Eoldd ot
FHago]l A=Yy} Eadoe] HAEE olfFE
AAAAAEFR 9 EAd oF] FEIH
ug} o] $3lEAUA 7[AA ARG H7|
gatd Azb2) Aujd] o3 HeA FFEHR
2A5E golddado] AsiA dojve £4
g we} REdo] #Aste AFAde Aoz
basit=g

Fig. 6(b)= Fig. 5(b)ll A} o] vz
FAE] gAHS 9z, dAzgdd 34 7
9o golAdNoczE FARE EH7t £ d
wEgsA #2EET o

57 2 82A] A7 A2% 20033 68



Pz - AATF

(a) Appearance of crack propagation

x1.B58K 24.8am

(b) Crack tip of A region

Fig. 6 SEM fractography of SCC at
Ki=855 N.mm**(%%os,) in
35% NaCl + 0.1% NH,OH
solution (30T, v=59).
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Fig. 7 SEM micrograph after SCC test at
the region of zincification.
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Fig. 8 EDS spectrum of Al-brass
material at the region of
zincification.
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v=5m/s) after test time 160hr.
Chemical Cu Zn Al
composition(wt%) | 95.79 38 | 036

Fig. 10 EDS spectrum of (A) dezincifi-
cation region at Ky;=855N.
mm ¥%(75%a,) in 35% NaCl +
0.1% NHOH - solutoin(30T,
v=bm/s) after test time 160hr.
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NaCl+0.1% NH4OH solution(30TC, v=5m/s) after test time 160hr.
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