
THE BRAGG BUBBLE RAFT FILM

Mike Meier
Department of Chemical Engineering and Materials Science

University of California, Davis
Davis, CA 95616

USA

Key Words: crystalline lattice, plastic deformation, dislocations, slip, grain boundary, tilt boundary,
recrystallization, vacancies, bubble raft

Prerequisite Knowledge: Familiarity with the nature of the crystalline lattice, dislocations and their
role in plastic deformation, and mechanisms of dislocation motion and interaction with other lattice
defects.

Objective: The objective here is to show instructors a film that they would surely find useful in their
mechanical properties courses, if they could find it.

Equipment and Materials: You’ll need either a film projector or a VCR, depending on the format
of your copy.

Introduction:
The title of the film is Experiments with the Bubble Model of a Metal Structure.  The authors,
narrators and actors are Sir Lawrence Bragg, W.M. Lomer and J.F. Nye, the film was made in 1954,
and it was produced by N.S. MacQueen.  I have been unable to determine who is currently
distributing this film, but at one time it was distributed by MacQueen Film Organisation, Kent
England, and in the mid-1980's it was distributed in parts by Ealing Film-Loops, Cambridge,
Massachuttes.  Segments of this film have also been used in John Russ’s CD [1].  A search of the
web has not turned up any new information regarding the availability of this film, but responses to
my queries in the internet discussion groups alt.metallurgy and alt.materials indicate that the people
who have seen the film really admired it, and at least one other copy can be found a the University
of Pennsylvania in Philadelphia, PA.  My web search did turn up a number of sites describing the
use of the bubble raft model in the classroom.  It seems that the idea of the bubble raft model of the
structure and deformation of a metal is much better known that this film.

The film starts by introducing the concept of a metal as atoms in regular patterns, the crystalline
lattice.  It then introduces the bubble raft model by stating that the forces that hold bubbles together
are very similar to those which hold atoms together, and that one can construct a bubble raft model
using a soap solution and a carefully controlled jet of air.  The film shows the raft, representing a
perfect lattice, then goes on to show grains and grain boundaries until it gets to the main point, the
role of dislocations in plastic deformation.  Several frames from this film are shown at the end of
this paper.



Procedure:
The one time I showed this film in class I had just spent two weeks describing dislocations, strain
fields around dislocations, interactions between dislocations, vacancies and solute atoms, the
formation of tilt boundaries, the mobility of subgrain boundaries, etc. I sensed that at the end of
these lecture the students had heard about all of these things, that it all seemed logical enough, but
were still not real to them.  After the film was over their faces had changed.  Dislocations were real,
and they did all of the things I had described, sketched on the black board, etc.  They were really
impressed by how nimble the dislocations were.  They could move so quickly, and yet the bubbles
themselves hardly moved at all, unless one watched many dislocations moving for a period of time.
The theory of dislocations really could explain plastic deformation!

Comments:
I intend to continue my search for information (historical and availability) on this film and will post
my findings on our web site at www.matsci.ucdavis.edu.
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Figure 1 Perfect crystalline lattice. Figure 2 Grains and grain boundaries.

Figure 3 An edge dislocation. Figure 4 The Burger’s circuit.

Figure 5 Interactions between dislocations. Figure 6 Low angle boundary.



Figure 7 Subgrain boundary migration. Figure 8 Grain boundary shear.

Figure 9 Grain boundary sliding and
migration.

Figure 10 Plastic deformation.

Figure 11 Three-dimensional bubble raft. Figure 12 The End.


