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Abstract

The purpose of this study was to investigate the
stress corrosion cracking (SCC) behavior of bomb
cartridge material, 70/30 brass, by using U-bend
testing (according to ASTM G-30 specification) and
slow strain rate testing (SSRT) (according to ASTM
E-8 specification). The electrolytes for SCC tests
included: (1) 28% NH,OH (2) 28% NH, OH 1M
Cu (3)28% NH,OH 0.1M Cu (4) 28% NH,OH
0.1M NaCl (5) 28% NH,OH 1M NaCl (6) 1%
Hg,(NOs),. The results showed that the ultimate
tensile strength and elongation of 70/30 brass were
304-330 MPa and 40-59 %, respectively, after
immersion in 28% NH4OH solution (with or without
the presence of Cu or NaCl) for 48 hours, which was
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similar to the results obtained in air. However, after 48
hours immersion in 1% Hgx(NOs), solution, the
mechanical properties of 70/30 brass decreased
significantly (ultimate tensile strength:134 MPg;
elongation: 29%). The results of U-bend testing
showed that cracking was observed for 70/30 brass
after immersion in 28% NH,;OH solution (with or
without the presence of Cu or NaCl) for 0.5-2 days;
while cracking occurred in 10 min when 70/30 brass
was immersed in 1% Hg,(NOs), solution. The results
of this study could provide the candidate solutions for
testing the residual internal stress of 70/30 brass bomb
cartridge in stead of 1% Hg,(NOs) , solution.

Keywords: 70/30 brass, stress corrosion cracking,
NH4OH, Hg,(NO3)s.
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SSRT

Mechanical Yield Ultimate Elongation
- Properties Strength Tensile (%)
ution
(MPa) Strength
(MPa)
28% NH,OH 200 315 44
28% NH,OH 1M Cu 215 330 44
28% NH,OH 0.1M Cu 248 305 50
28%NH,OH 0.1M NaCl 205 304 59
28% NH,OH 1M NaCl 200 320 40
1% Hg,(NO3) 134 29
Air 245 334 58
U
Time to Cracking (hr)
Solution Immersion  Exposurein a
in solution chamber
(no contact with
solution)
28% NH,OH 24-48 24-48
28% NH,OH 1M Cu 12-24 12-24
28% NH,OH 0.1M Cu 12-36 12-36
28%NH,OH 0.1M NaCl 24-48 24-48
28% NH,OH 1M NaCl 24-48 24-48
1% Hgy(NOs3) » 0.1-0.2 no cracking
Air no cracking  no cracking

Note tests are terminated after 60 hours.
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