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Imploded steel’~ube”pample,identified by”the Ordnance G&oup as no. 28, 7=S’-/(2
was received for met’dlo”~aphic examination. This sample was in three ipieces
with deep crac,ks”-runningin a radial.direction. Some cracks wbnt from-the
center to the outside”while others went within a fraction of ah inch of the
outside. The general;shape was somewhat suggestive of a clover leaf, Fig. 1.
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Macroscopic Examination :
-.

The pidces were~held together for surface grinding by c++stingWo~ds Metal
around the pieces. TQe regular hydrochloric-sulphuricacid hot etch revealed a “
dark core with a light exterior, unlike imploded sample 21.. Fi .
etched surface at 0.95 natural size. W-W~D
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Microscopic Examination

t
exdination of the dark and the light areas showed as in the
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Microscopic
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eq$lier sample that t e dark areas were characterized by whatlappeared~to be
profuse Neumahn bands while the light etching areas were comparatively free of
banding. The Neumann bands observed on this sample were more ”chaoticand less

4distinguishable as in ividuals than on the previous imploded sample 21. There is
possibly a slight dou~t that they are Neumann bands, but inte~mediate etching
zones seem to show~~ann bands, and hence it is inferred th~t the dark etching
areaa are areas of exceedin ly pr@J&e b~ds which can not be diatinguised as

““i-ndividuals. Figs.
-- .=-.: ..<~- -+----~.

s ow the stkucture of var~ous sect~ons cut from the slab.
The elongated gr ins shown in Fig. 2 are characteristic of transverse areas near .

tthe center of th section. Fig. 3 shows almost an equi,-axedgrain structure “=%
near the outside’.ofthe section. Examination of this sam le showed that the

&grains became progl%ssively elofigatedtoward the center or banded’regi’on. The
longitudinal sections, characterizedby Figs. 4 and 5 for the banded, interior !

——

areas, show a fairly equi-axed grain structure.
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Conclusions Z2
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Apparently the nature of the test was such that the interior of the ~“~

imploded tube was subject to greater shock stresses than the outside. This is ~’ -“
t~e,reverse df the previous sample, no. 21. There is much to be learned about ~ ~ 3‘-“

““ the Origin ‘jf.theb,a#~d areas, and the stresses required for their formation. n ~!:
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Fig. 1 Macro-Etched Imploaea Steel Tube no. 28
about 0.95 natural size

Numbers 2, 3, 4, 5 show location of
micrographs.

Etching Reagent: 38% HCL, W H2S04,
50% H20. 170° F., 15 min.
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Fig> 2 Area of Profuse Neumann baas
‘&-sverse Section x MJo
Ztching heagentt 1% nitai

Photo no. 2009
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Fig. 3 Are& of Normal Structure
(few or no Neumann Banas)
Transverse Section x LOJ
Ltching heagent~ 1% rd.tal.

Photo 110. 2010
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Fig. 4 Area of Profuse Neumann Bands
LongitutiinalSection ,X 5(JLI
Etching Reagenti 1% ni%a.1

Photo I.lo.all-l
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Fig. 5 Area of Rrofuse Neumann Bands
LonCituainai Section x 100
ktching Eteagentt 1% nits.1.

Photo no. W..L-2
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