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Fig.1. Methods for explosive-joining.
(a) Setup for welding two metal plates. !
thick plate, 2 thin plate, 3 buffer material,
4 explosive layer, 5 detonator. (b) Setup
for welding a metal tube to a lod.! metal
tube, 2 lod. The mark of arrow in cach
case shows a direction of detonation.
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Fig. 2. Cross-sectional sketches of interfa-
ces between dissimilar metal parts welded
by detonation. (a) and (b) : the interfaces
sectioned along the directions of detona-
tions. (c) and (d) : the interfaces sectioned
perpendecularly to the directions of detona-
tions.
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Photo.1l. A photomicrograph of the inter-
face between a thin copper plate and a thick
mild steel plate, where the interface layer
is different from the parent metals.
Etchant : FeCl;-HCI solution. x 136x2/3.
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Photo.2. A photomicrograph of the interfa-
ce between a copper part and a mild steel
one, where dispersed particles of mild steel
can be observed in the copper part. The
spherical shape of the particles suggests
that they once melted. Etchant : FeCl,-HC!
solution. x800x2/3.
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Photo.3 A photomicrograph of the interface
of the specimen for Photo. I, annealed for
an hour at 950°C. The particles of miled
steel are rearranged without formation of
an alloy. Etchant : FeCl,-HC! solution.
x400% 2/3.
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Photo.4. A photomicrograph of the inte-
rface between aluminium tube and mild
steel lod, where specks and cracks can be
seen. The specks are produced by remove
of particles of mild steel on polishing the
specimen. Maintaince of high temperature
due to an action of jet is too short to form
a perfect alloy. Etchant: HNO,-alcohol
solution. x550x2/3.
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A photomlcrograph of the inter-
face between titanium plate and mild steel
plate. A formation of crack suggests that
the interface layer produced is brittle.

"Etchant : HNO,-alcohol solution. x 136x2/3.
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Photo.é. A photomlcrogaph of the inter-
face between copper tube and j5-brass lod.
The typical dentrite structure indicates
that both the metals are alloied perfectly.
Etchant : FeCly-HCI solution. x136x2/3.
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Fig.3. A production of micro-jet by colli-
sion between a metal plate (1) accelerated
by a detontion and a metal plate (2). Ar-
row AA’is the direction of detonation and
anothers show lines of jet action.
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Photomicroscopic Observations on Interface Between

Dissimilar Motals Welded by Detonation

Yokan Nomura

When two metal parts are welded by
detonation of explosive, a clad metal is
formed. An interface layer between the
parts is different from the parent metals
owing to an action of surface jetting. It
is necessary to know the metallurgical
nature of the layer for practical use of
the clad metal. Several photomicroscopic
obserbations on the cross section of
the interface between the two dissmilar

metal parts have been made. If an alloy is
easily made from the parent metals by
an usual method they are welded not
mechanically but metallugically by the
explosive method. In the present work,
however, it is pointed out the that the
interface layer is not always a perfect
alloy and is accompanied with cracks in
some cases. {(Department of Chemistry.
Defense Academy. Yokosuka, Kanagawa).
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