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( e d i t o r s )  

The second volume of this handbook contains valuable data for  a b road  group of civil  engineers  and 
technic ians .  The bas ic  data a re  p resen ted  for  e n g i n e e r i n g - t e c h n i c a l  personnel  in many  b ranches  of industry.  

Data a re  given on the mechan ica l  and technological  p rope r t i e s  of var ious  m a t e r i a l s  used in mod e rn  
machine  const ruct ion.  Methods a re  given for  mechan ica l  and technological  tes ts ,  de te rmin ing  the technological  
p rope r t i e s ,  chemica l  composi t ion,  bas i c  p rope r t i e s ,  heat  t r ea tmen t  or  chemieo the rma l  t r ea tmen t  conditions 
ensur ing the n e c e s s a r y  p rope r t i e s ,  TU specif icat ions  for m a t e r i a l s  and semif in ished products ,  and a r e a s  of 
applicat ion (intended appl icat ions) .  The handbook contains data not only on f e r rous ,  nonfer rous ,  and r e f r a c t o r y  
me ta l s  and al loys but also compos i te  and nonmetal l ic  m a t e r i a l s .  

However,  s e v e r a l  shor tcomings  should be noted: 

1. There  a r e  no data on the in terchangeabi l i ty  of s t ruc tu ra l  and tool s teels ,  al loys,  and cas t  i rons for  
specia l  pu rposes .  In plant p rac t i ce  the subst i tut ion of m a t e r i a l s  is a p rob lem of m a j o r  s ignif icance.  

2. In the sect ion on "Cor ros ion  and methods of prevent ing cor ros ion"  genera l  data a re  given, but no 
specif ic  methods  of de te rmin ing  degrees  of suscept ib i l i ty  to co r ros ion .  

3. In the sect ion on "Steels mel ted  by spec ia l  p rocedures"  no specif ic  p rac t i ca l  r ecommenda t ions  a re  
given, which does not respond to the purpose  of the handbook. 

4. No data a re  given on the d u c t i l e - b r i t t l e  t rans i t ion  t empe ra tu r e ,  which is p re sen t ly  used as the bas ic  
indication of the operat ional  re l iab i l i ty  of machine pa r t s .  

5. There  a re  s e v e r a l  e r r o r s .  For  example ,  38KhMYuA is l is ted on p. 130; it should be  38Kh2MYuA 
according  to GOST 4543-71. 

These shor tcomings  a re  ment ioned in o rde r  to improve  the handbook in l a t e r  edit ions.  

Finally,  the p rac t i ca l  value and convenience of the handbook should be emphas ized  once again. 

Reviewed by V. D. K a l ' n e r  

The authors  and ed i to rs  of this volume were  p resen ted  with a complex p rob lem - an essen t ia l ly  new 
handbook of machine  cons t ruc t ion  m a t e r i a l s  - s ince in the long period of t ime following publication of the 
second edition there  have been g r e a t  changes not only in the va r i e ty  of such well-known m a t e r i a l s  as s t ruc tu ra l  
and tool s tee ls ,  c o p p e r - b a s e  al loys,  and others ,  but also new m a t e r i a l s  and methods  of t r ea tmen t .  It was i m -  
poss ib le  to incorpora te  all  these changes in one volume without disrupt ing the bas ic  a r r a n g e m e n t  of the Meta l -  
worke r '  s Handbook. 

It should be noted tha~ the s t ruc tu ra l  s tee l s  have been essen t i a l ly  r ec l a s s i f i ed  into low-al loy  s t ee l s  with 
carboni t r ide  hardening,  s tee l s  with low hardenabi l i ty  for  sur face  hardening with deep induction heating, a l loy 
s tee ls  with a low concentra t ion  of expens ive  alloying e lements ,  ca rbur iz ing  s tee ls  with low suscept ib i l ty  to 
in ternal  oxidation, and o the rs .  Among the tool s tee ls  there  a re  new high-speed s tee ls  with a low tungsten con-  
tent  and a lso  s t ee l s  and al loys for  machining heat  r e s i s t an t  and t i tanium al loys .  New composi t ions  of die s t ee l s  
a re  given.  Alloys of wel l -known nonfe r rous  me ta l s  have been rec las s i f i ed ,  e spec ia l ly  a luminum al loys;  data 
a r e  given on m a n y  new al loys .  
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Apar t  f r o m  the r ec l a s s i f i ca t ion  of m a t e r i a l s ,  new types of m a t e r i a l s  developed in r ecen t  y e a r s  a re  de-  
sc r ibed .  These  a r e  the new h igh-s t r eng th  s tee ls ,  the use of which in r ecen t  y e a r s  has de te rmined  the deve lop-  
men t  of many  b ranches  of industry .  H e a t - r e s i s t a n t  s t ee l s  and al loys,  e spec ia l ly  those based  on n i c k e l -  
ch romium,  a re  l is ted.  They a re  of m a j o r  impor tance  for  t h e r m a l  power  plants and also for  r e a c t o r  eng inee r -  
ing. New h e a t - r e s i s t a n t  a l loys ba sed  on niobium, tungsten, and molybdenum are  listed, along with methods of 
chemico the rma l  t r e a t m e n t  to p revent  oxidation in gas flows. A fa i r ly  comple te  l is t  of t i tanium a l loys  is given, 
the use  of which in indust ry  has i nc reased  continuously.  Also given a r e  data on the pr inc ip les  of manufac tur ing  
compos i t e  m a t e r i a l s ,  the i r  composft ion,  p rope r t i e s ,  e tc .  The i r  use in industry has made  it poss ib le  to c r ea t e  
s t r u c t u r e s  that  a re  new in pr inc ipa l  and consume less  me ta l .  

Cons iderable  at tention has been  given to methods  of hardening al loys by  means  of heat  t r ea tment ,  c h e m -  
t co the rmal  t r ea tment ,  and t h e r m o m e c h a n i c a l  t r ea tmen t ,  which i nc rea se  the s t ruc tu ra l  s t rength  of machine  
pa r t s .  Data a re  given on the composi t ion  of heating med ia  prevent ing oxidation and decarbur iza t ion ,  new 
quenching media ,  and so on. F a i r l y  detai led data a re  a lso  given on new p r o c e s s e s  such as ni t r iding in glow 
discharge ,  liquid nitriding, carboni t r id ing,  and so on. 

H e a t - t r e a t m e n t  p r o c e s s e s  a re  desc r ibed  at  a high s c i e n t i f i c - t e c h n i c a l  level  and at the s ame  t ime spec -  
ific data  a r e  given, which is ve ry  impor tan t  for  product ion personnel .  

The handbook also contains other  sec t ions  and is t he re fo re  of wide use to des igners  and technicians  in 
f ac to r i e s  and a lso  in design bu reaus  and s c i e n t i f i c - r e s e a r c h  inst i tutes  as well  as students in technical  schools .  

Regretful ly ,  the handbook has its shor tcomings .  It  would be  be t t e r  to a r r ange  the cons iderable  data on 
the p rope r t i e s  of a l loys in the fo rm of g raphs  and tables  and also specif ic  data on appl icat ions and select ion of 
m a t e r i a l s .  

There  a r e  no data on P / M  m a t e r i a l s  (except hard alloys}. 

The handbook contains insuff icient  data on technological  t es t s .  Frequent ly  the r e su l t s  of machinabi l i ty  
t e s t s  a r e  not given, and the data on drawabi l i ty  a r e  quite l imited.  

Although the impor tance  of de te rmin ing  the s t ruc tu re  of al loys is fa i r ly  well  known, no data a re  given on 
methods  of de te rmin ing  the gra in  s ize  or  the sca le  of carbide  he terogenei ty .  At the s ame  t ime,  individual 
sec t ions  a r e  not p ropor t iona te ly  la rge  even though they a r e  impor tan t  - the sect ions on r e f r a c t o r y  me ta l s  and 
compos i t e  m a t e r i a l s .  

Finally,  it would be des i r ab le  that methods  of p r e l i m i n a r y  heat  t r ea tment ,  induction hardening, and also 
the technology of manufac tur ing  pa r t s  f rom s e v e r a l  p las t ics  be covered  in m o r e  detai l .  

These  inadequacies  do not reduce  the value of the second volume, which has been  p r epa red  by a large 
number  of highly qualified spec i a l i s t s .  The second volume is an undoubted success  for  Mashinost roenie  P r e s s .  

The handbook contains numerous  valuable data on var ious  m a t e r i a l s  and the i r  p roper t i e s ,  t r ea tment ,  and 
appl icat ions which will be  useful  in p rac t i ce .  There  is no doubt that  the handbook will be widely used by 
e n g i n e e r i n g - t e c h n i c a l  personne l  in the machine  cons t ruc t ion  industry .  
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