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Kubota’s new title covers a wide area, as its 

name suggests. However, as its subtitle indi-
cates, the author has focused on the thermo as-
pects of combustible materials. An examination 
of the book shows that it contains nine chapters, 
which can be broken down into three major 
groupings (the author indicates four). Chapters 
one to three cover the thermodynamics con-
cepts necessary to understand energetic materi-
als used in the combustion field, as well as re-
viewing some of the phenomena of combustion. 
Topics covered in these sections include the 
formation of shock and detonation waves, equi-
librium and reaction rates, as well as flame 
structure and ignition processes, which provide 

a good, in-depth review. While presenting a 
considerable number of equations, necessary to 
explain the phenomena and basis for combus-
tion, the author uses figures and good explana-
tions in the text to guide both the combustion 
scientist and technical users along. 

The second portion of the book actually deals 
with the combustion of energetic materials, with 
Chapter four providing a general overview. 
Chapters five through seven provide a fairly in-
depth look at the uses and thermodynamics of 
these materials, discussing the combustion wave 
structure, burning rates, and associated parame-
ters for each type of material presented. Each 
type of material is covered in a similar manner, 
which allows them to be compared. Again, the 
author makes good use of graphs, tables, and fig-
ures to make his points and instruct the reader 
in many of the finer points. In particular, I found 
the use of flame photographs from strand burn-
ers interesting, as he illustrated the various zones 
(dark and luminous) seen for the conditions of 
the experiments involved. Related to these fig-
ures, the author also provides a very good ex-
planation of then use of strand burners in ap-
pendix B. 

The last part of the book covers the uses and 
applications of this knowledge. Chapters eight 
and nine present materials on the combustion of 
explosives and rocket motors. In particular, the 
sections on the use of explosives for blasting, 
gun propellants, and rocket propulsion were very 
informative. The explanation of co-axial burn-
ing and end burning rocket propellant grains, 
along with an excellent discussion of the phe-
nomena observed during a solid motor run will 
be put to good use by students and others seek-
ing practical knowledge on such topics. The 
equations concerning and the discussion of in-
stabilities in rockets provided a fresh view to 
this reader, and will be used in future classes. 
Also, the discussion on ignition and transients 
that are seen will be of significant use to our 
research group as we design new experiment 
and attempt to model similar behavior that we 
are studying. 

In summary, I find Kubota’s book to be a 
very good work, and I plan to utilize it in the 
classroom as well as in our research. While it is 
not meant to replace the classics by Glassman 
and others, it does provide a discussion of the 
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combustion of solid materials. It does a good 
job of providing updated examples and a new 
look at combustion phenomena, particularly 
that of solid energetic materials. While his au-
dience appears to be the advanced undergradu-
ate or graduate student, others working in the 
combustion field should be able to put the top-
ics presented to good use, and it is recom-
mended for inclusion in their technical libraries. 

 
 
 
 
 
 
 
 


