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The Observation of TGSCC Nucleation in ¢-Brass/NH; System

Kim. Joung-Soo

Nuctear Materials Corrosion Engineering Research Dept.

Korea Atomic Energy Research Institute

Transgranular stress corrosion cracking (TGSCC) of & - brass in cuprous ammoniacal solu-
tion was investigated to illustrate the nucleation (initiation) mechanism of TGSCC. The cuprous
ammoniacal solution used in this study is at equilibrium with Cu, which means no formation of
oxide film on the specimen surface and no general corrosion occurring. TGSCC nucleation was
observed to occur by localized preferential anodic corrosion along slip traces formed on the
specimen surface during straining in solution. The orientation of crack surfaces formed by the
nucleation and the propagation of TGSCC were different from each other; the former is {111}
and the latter {110} . This represents that both events do not occur by the same mechanism.
The observation of TGSCC nucleation in this investigation also shows that the thin film techni-

que using TEM is not appropriate for a study on the propagation mechanism of TGSCC.
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Fig. 1 Schematic of the shape and dimensions of
specimen
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surface corroded in cuprous ammoniacal solution
in tension under slow strain rate (1.5X 10 %/sec).
(b) high magnification of (a)
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Fig. 3 Scanning electron micrographs showing crack nucleation along slip traces formed on a
specimen surface tested in cuprous ammoniacal solution in tension under slow strain rate (1.5X
10 ®/sec). (b) and (c¢) high magnifications of (a) and (b), respectively. (d) a schematic of a crack.
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Fig. 4 Scanning electron micrograph showing the crack morphology near the crack tip. (tested at

the strain rate of 25X 10 °/sec)



ShlE FoUdol 4 Brasse]

22
£
oo
1
B3
it
=
e
e
o
A
o
ok
o
O

97} Fig. 50l B3 5 A=l uhele} A2
ahAl el eb=] edob (112 oF [112)
(111] Afole] 7tz 7} 747k 729 200 A %7} 5%
St ol HE wlolnl o 609 26 =& o] FaL gl
o) S B % sttt §13 F Aol (111) whek
o2 wWojrtrly 92 £y A AN By ole
o, o] £v #92 LPADof 2)3 #o] o}ua} (011)
el (10D o2 dsbs) vrbs S84 ol
AR g 003 vhid 47 Fedeldl, BE ole

Foiqde

Heol mHoe

>

el Asl +AUR(EH 43

AsbsbA xlich o]glal e =z
A =, o E59H 258 NaNO; o4 2
CE IR Type 316 ¢ 3107}5 &

104 A gY AT

pul

t MgCL ool d 44 498 490 ze
Be EdFRTel A4S At A Aof 9l
ouf, Adle) FAEE HF el FAYgoR

Aol WAy s

S ESEES

P (iiz)

4
(o ‘

waf- VIEWING DIRECTION

Fig. 5 Scanning electron micrograph showing
surface slots and a trace of a crack formed on
specimen surface in tension under strain rate
(15X 10 */sec).
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Fig. 6 Scr~ning electron micrograph showing a
transgranula: stress corrosion crack initiated at
a notch pre-existing on the specimen surface.
(tested under constant load)

oA

Fig. 7 Scanning electron micrograph showing
surface cracks (slots) fromed along slip traces
in pure copper specimen tested in a cuprous
ammoniacal solution in tension under slow strain
rate (1.5X10 */sec).
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