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LOW-CYCLE FATTGUE LXTE.RATURE SUEVEY FOR 

METAL PROPERTIES CO~C~L 

. A t  t h e  r e q u e s t  o f  t h e  M e t a l  P r o p e r t i e s  C o u n c i l  t h e  w r i t e r  c o m p i l e d  

t h i s  B i b l i o g r a p h y  i n  o r d e r  t o  make  a v a i l a b l e  a L i t e r a t u r e  S u r v e y  on  

L o w - C y c l e  F a t i g u e .  

. T h i s  B i b l i o g r a p h y  d i f f e r s  f r o m  t h e  u s u a l  b i b l i o g r a p h i e s  i n  t h a t  

i t  w a s  o r g a n i z e d  on  a s e l e c t i v e  s u b j e c t  b a s i s  a s  i n d i c a t e d  on p a g e s  

2 ,  3 and  4 .  T h e r e  a r e  20 s u b j e c t s  o r  t o p i c s  l i s t e d  on  p a g e  2 .  

This division should be very helpful t o  those who are interested 

only in a specific topic in the field of LC Fatigue. In addition, 

selected papers by a number of authors are listed in topics 18 to 

24 (see page 3). 

. Another unique feature of the Bibliography are the llstings of 

the available Japanese literature in English (see topic 27) and of 

Ge~,an literature in German (see topic 28). 

In addition, the Russian literature, both in Russian and trans- 

lated into English, is divided into (a) Books (topic 25) and (b) ac- 

cording to the better-known authors (topics 26A to 26F). 
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B e c a u s e  of  t h e  s e l e c t i v e  a r r a n g e m e n t  of  t h e  B i b l i o g r a p h y  i t  i s  

o b v i o u s  t h a t  i n d i v i d u a l  r e f e r e n c e s  w h i c h  c o n t a i n  d i s c u s s i o n  o f  a 

n u m b e r  o~ i m p o r t a n t  t o p i c s  a r e  l i s t e d  t w o  o r  e v e n  t h r e e  t i m e s  u n d e r  

d i f f e r e n t  s u b j e c t s .  I t  i s  =1SO p o s s i b l e  t h a t  i f  a r e f e r e n c e  i s  m i s s i n g  

i n  t o p i c  3 o r  3 a .  i t  m a y  be l i s t e d  u n d e r  o n e  of  t h e  18 o t h e r s  o r  i n  

t o p i c s  18 t o  24 .  

T h e  n t ~ r n b e r  o f  r e f e r e n c e s  t y p e d  ( i n c l u d i n g  d u p l i c a t e s  a n d  t r i p -  

l i c a t e s )  i s  5 3 6  on  p a g e  2,  130 o n  p a g e  3 ,  158 o n  p a g e  4 - T o t a l  8 2 4 .  

I t  s h o u l d  be  u n d e r s t o o d  t h a t  t h e  B i b l i o g r a p h y  i n c l u d e s  e s s e n t i a l l y  

r e f e r e n c e  s p e r t a i n i n g  t o :  

a) 

b) 

M e c h a n i c a l  L C  F a t i g u e  u n d e r  i s o c h r o n o u s  t e m p e r a -  

t u r e  c o n d i t i o n s ,  a n d  

T h e r m a l  F a t i g u e  u n d e r  v a r i a b l e  t e m p e r a t u r e s .  

T h e  B i b l i o g r a p h y  d o e s  n o t  i n c l u d e  r e f e r e n c e s  t o  t h e  f o l l o w i n g  

r e l a t e d  s u b j e c t s  : 

T h e r m a l  S h o c k  P h e n o m e n a  

T h e r m a l  S t r e s  s R e l a x a t i o n  

T h e r m a l  S t r e s s  A n a l y s i s  

S h a k e - D o w n  P h e n o m e n a  
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T h e r m a l  F a t i g u e  o f  T u r b i n e  

N o z z l e  Y a n e s p  B u c k e t s  a n d  D i s c s  

A n u m b e r  o f  r e f e r e n c e s  c a m e  t o  m y  a t t e n t i o n  a f t e r  t h e  m a n u -  

s c r i p t  w a s  t y p e d .  T h e s e  w e r e  a d d e d  a t  t h e  e n d  o f  t h e  l i s t i n g s .  

T h i s  e x p l a i n s  s o m e  o f  t h e  a p p a r e n t  i n c o n s i s t e n c i e s  a n d  d e v i a t i o n s  

f r o m  t h e  o r i g i n a l  a l p h a b e t i c a l  l i s t i n g s .  

I h a v e  e n d e a v o r e d  t o  i n c l u d e  p r a c t i c a l l y  a l l  i t e m s  on  L C F  

p u b l i s h e d  b e t w e e n  1 955  a n d  1 9 6 7  i n c l u s i v e .  I~ s o m e  r e l e v a n t  r e f -  

e r e n c e s  w e r e  i n a d v e r t e n t l y  o v e r l o o k e d  t h e  w r i t e r  w o u l d  l i k e  t o  be  

i n f o r m e d  a b o u t  t h e m  i n  o r d e r  t o  i n c l u d e  t h e m  i n  f u t u r e  r e v i s i o n s  

o r  a d d i t i o n s .  

. 

N o t e  t h a t  t h i s  c o m p i l a t i o n  d o e s  n o t  i n c l u d e  r e f e r e n c e s  w h i c h  w e r e  

n o t  p u b l i s h e d  i n  p e r i o d i c a l s  o r  w h i c h  a r e  o n  f i l e  i n  U n i v e r s i t y  o r  

I n d u s t r i a l  l i b r a r i e s  a s  a r e s u l t  o f  r e s e a r c h  p e r f o r m e d  e i t h e r  f o r  

t h e  I n d u s t r y  o r  f o r  v a r i o u s  G o v e r n m e n  +. A g e n c i e s .  

In  p r e p a r i n g  t h i s  B i b l i o g r a p h y 0  i n  a d d i t i o n  to  m y  o w n  s o u r c e s ,  

I h a v e  c o n s u l t e d  b i b l i o g r a p h i e s  l i s t e d  i n  t h i s  c o m p i l a t i o n  a s  I t e m s  

I A - I  t o  I A - 4 .  I a m  i n d e b t e d  t o  t h e  a u t h o r s  o f  t h e  a b o v e  r e f e r e n c e s  

f o r  p e r m i s s i o n  t o  u s e  t h e i r  w o r k .  
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. T h i s  c o m p i l a t i o n  c o n s t i t u t e s  P a r t  1 of  t h e  L i t e r a t u r e  S u r v e y .  

P a r t  Z w i l l  c o n s i s t  of  t h e  r e v i e w  of r e f e r e l z c e s  l i s t e ~  i n  a n u m b e r  

of  p a r t i c u l a r l y  i m p o r t a n t  s u b j e c t s  e n u m e r a t e d  o n  p a g e  2. 

B.  M .  W u n d t  

C o n s u l t a n t  t o  P a n e l  I I I  

M e t a l  P r o p e r t i e s  C o u n c i l  
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SUBJECTS 

AVAILABLE REVIEWS OF LCF LITERATURE 

BIBLIOGRAPHY OF LCF AND THERMAL FATIGUE 

THERMAL LCF 

AtE CHANICA L LC F 

MECHANICAL LCFo ISOTHERIVLAL WITH HOT.n TIME OR WITH CREEP 

EFFECT OF STRAIN RATE AND FREQUENCY ON LCF 

BEHAVIOR OF NOTCHES IN LCF 

LCF UNDER MULTIAXIAL STRAINING 

ENERGY CRITERIA IN LCF 

CUMULATIVE DAMAGE IN LCF 

DESIGNING AGAINST LCF 

CALCULATIONS OF STRAINS DUE TO CYCLIC LOADING 

CRACK INITIATION AND PROPAGATION IN LCF 

LCF OF PRESSURE VESSELS AND PRESSURE VESSEL MATERIALS 

FLUIDIZED TECHNIQUE FOR THIN EDGES EXPOSED TO THERAfAL 

FATIGUE 

EQUIPMENT FOR LCF. ALSO TESTING PROCEDURES 

REVERSED AND ROTATING BENDING IN LCF 

LCF IN TORSION 

L C  F OF NON- FERROUS ALLOYS 

1 7. BOOKS AND SYMPOSIA ON LCF 



Bo AUTHORS 

SELECTED PAPERS ON LCF AUTHOF~ED BY THE FOLLOWING AR~E LISTED 

IN SEPARATE SECTIONS AS INDICATED BELOW. 

18.  

19. 

;~0. 

21. 

22. 

Z3. 

Z4. 

P. P. BENHAA~p ET AL 

A. E. CARDEN, JR. ET AL 

L. F. COFFINp JR. ET AL 

S. S. MANSONp ET AL 

JODEAN MORROW., ET AL 

S. TAIRA~ ET AL 

V. WEISS~ G. SACHSp ET AL 



C. RUSSIAN, JAPANESE AND GERA4AN REFER]DNCES 
m n  i . i n n I ~ . . . .  i �9 

25. S•LECTED RUSSIAN BOOKS ON LCF 

SELECTED RUSSIAN REFERENCES ON LCF 
= ,  �9 |, - �9 �9 n �9 u n 

Z6A. PAPERS BY U. F. BAT,ANDIN, ET AL 

26B. PAPERS BY N. S. AIOZHAROVSKI, ET AL 

Z6C. PAPERS BY S. V. SERENSEN, P. I. KOTOV, ET AL 

Z6D. PAPERS BY R. M. SHNEYDEROVICH, A. 1 =. GUSENKOV, ET AL 

26E. PAPERS BY N. D. SOBOLEV, ET AL 

26F. PAPERS BY OTHER AUTHORS 

2.7. SELECTED JAPANESE REFERENCES - IN ENGLISH 
~ mR �9 nm urea , ~ 

28. SELECTED GERA4J%N REFERENCES - IN GERMAN 



1. AVAIX~. B L E  R EV IEWS AN D A N N O T A T I O N  S _0 F L C F  L I T E R A T U R E .  

N O T E :  A r r a n g e d  by the  y e a r  of p u b l i c a t i o n .  

I - I .  

1-2. 

I -3.  

I -4.  

1 -6.  

1 -7.  

1 -8,, 

1 -9.  

1-10 .  

" T h e r m a l  F a t i g u e  ~ T h e r m ~ l  Shock"  
H. Thie]  sch  
Weld ing  R e s e a r c h  C o u n c i l  B u l l e t i n  No. I0 - A p r i l  1952. 

' T h e r m a l  Shock and  F a t i g u e  - A L i t e r a t u r e :  S u r v e y "  
H. M a j o r s ,  J r .  
R u r e a u  of E n g .  R e s e a r c h ,  Univ.  of A l a b a m a  
Techn. Report No. I Sept. 1956 28 pp 

" R e l a t i o n s  G o v e r n i n g  L o w - C y c l e  F a t i g u e .  A S u m m a r y  of 
Pe r t i n e n t  L i t e r a t u r e "  
G, S a c h s ,  A.  P .  T a b e r  
S y r a c u s e  Univ.  R e s e a r c h  I n s t . ,  M e t a l l u r g i c a l  Dep t .  
R e p o r t  No. M E T 5 7 5 - 5 8 5 1 1 ,  T e c h n .  R e p o r t  No. I ,  May 1958 66 pp 

" F a t i g u e  of M e t a l s  C a u s e d  By A R e l a t i v e l y  F e w  C y c l e s  of High 
L o a d  o r  S t r a i n  A m p l i t u d e "  
P. P. Benham 
M e t a l l u r g i C a l  R e v i e w s ,  Vol.  3, 1958, No. 11 pp 203-234  

" T h e  r r n a l  F a t i g u e "  
E.  G l e n n y  
M e t a l l u r g i c a l  R e v i e w s ,  Vol.  6, No. 24, 1961 pp 387-465  

" T h e r m a l  F a t i g u e  - A C r i t i c a l  R e v i e w "  
T.  C. Y~n 
Weld ing  R e s e a r c h  Counc i l  B u l l e t i n  No. 72, 1961 

" T h e r m a l  Shock - An A n n o t a t e d  B i b l i o g r a p h y "  
Sco t t  J .  B u g i n a s  
L o c k h e e d  M i s s i l e s  Space  Co. S B - 6 2 - 3 9  Sept .  1962 

" L o w  Cyc le  F a t i g u e :  A R e v i e w "  
L.  F .  Coff in ,  J r .  

App l i e d  M a t e r i a l s  R e s e a r c h ,  Vol .  1, No. 3 Oc t .  1962 pp 129-141 

" C o r r e l a t i o n  of T h e r m a l  F a t i g u e  With M e a n  T e r n p e r , ~ u r e  
and  I n f l u e n c e  of C o m b i n e d  S t r e ~ s "  
H. M a j o r s ,  J r .  
S e a t t l e  Univ.  Mech .  Eng .  D e p t . ,  M a r c h  1962 AD277107 

' ~ o w - C y c l e  F a t i g u e  of M e t a l s  - L i t e r a t u r e  R e v i e w "  
J . T . P .  Yao, W. H. M u n s e  
Weld ing  ~fou~nal R e s .  Suppl .  A p r i l  1962, Vol .  41 pp 1 8 2 s - 1 9 2 s  



1-11 .  

1 - 1 2 .  

1 - 1 3 .  

1 - 1 4 .  

1 - 1 5 .  

1-16.  

1-17. 

1-18.  

1-19. 

t ,.,ZO, 

"Low E n d u r a n c e  F a t i g u e "  
I n. In. B e n h a m  
C h a p t e r  9 in  book:  " T h e r m a l  S t r e s s "  
E d i t e d  by I n . 1 n . B e n h a m ,  R.  H o y l e ,  H.  
London  I s a a c  P i t m a n ,  1964 

F o r d  

"An A b s t r a c t e d  B i b l i o g r a p h y  of  the  T h e r m a l  F a t i ~ t e  L i t e r a t u r e  
For the Years 1954-19~3" 
A. E. Carden 
Univ. of Alabama, Bureau of Engineering Research, MR #76 A p r i l  1964 

T h e  F a t i g u e  T o u g h n e s s  of  M e t a l s :  A D a t a  C o m p i l a t i o n "  
G, R.  H a l f o r d  
Univ .  o~ I l l i n o i s ,  T & A M  R e p o r t  No. 265,  M a y  ! 9 6 4  
Also Inroc. ASTM, 1964 

" T h e r m a l - F a t i g u e  R e s i s t a n c e :  M a t e r i a l ,  G e o m e t r i c  and  
T e m p e r a t u r e  F i e l d  C o n s i d e r a t i 0 n s "  
A.  E .  C a r d e n  
ASME Paper 65-GTIn-5 

" N o n l i n e a r  R e s p o n s e  U n d e r  C y c l i n g  L o a d i n g  C o n d i t i o n s "  
T.  J .  D o l a n  
P r o c e e d ! n g s  of the  Nin th  M i d w e s t e r n  M e c h a n i c s  C o n f e r e n c e  
Un iv .  os W i s c o n s i n ,  A u g u s t  1965 

" F a t i g u e :  A C o m p l e x  S u b j e c t  - S o m e  S i m p l e  A p p r o x i m a t i o n s "  
S.  S.  M a n s o n  
Experimental Mechanics, July 1965 pp 193-226 

'*A R e v i e w  of R e s e a r c h  On L o w - C y c l e  
J .  h / la t in ,  K.  Ohui  
NASA-CR-68704 Aug. 1965 

F a t i g u e  ' ' 

74 pp 

" R e v i e w  On U n i a x i a l  and  B i a x i a l  L o w - C y c l e  F a t i g u e  't 
J .  M a t i n ,  K.  Ohj i  

N A S A - C R - 6 8 6 4 5  Aug .  1965 13 pp 

" C y c l i c  P l a s t i c  S t r a i n  E n e r g y  and  F a t i g u e  of M e t a l s  t' 
J o D e a n  M o r r o w  
ASTIVl, Spec .  T e c h n .  Pub1.  S T P  No. 378,  1965 
' ~ n t e r n a l  F r i c t i o n ,  D a m p i n g ,  C y c l i c  P l a s t i c i t y "  pp 4 5 - 8 7  

" T h e r m a l  S i r e  ss  a n d  L o w - C y c l e  Fk t i gue  t' 
S. S. Ivi~zson 
Book:  h ~ c G r a w - H i l l  1966 
Note :  B i b l i o g r a p h y  a p p e n d e d  to, e a c h  c h a p t e r .  



1-21. 

1-22. 

1-23 .  

1-24 .  

1 -Z5. 

1-26. 

1-27.  

" H i g h - T e m p e r a t u r e  L o w - C y c l e  F a t i g u e :  S u r v e y  of B r i t i s h  Work"  
P. P .  Benham 
P r e s e n t e d  a t  SESA Spr ing  ]Vleeting, O t t awa ,  O n t a r i o ,  C a n a d a  
May  16-19, 1967 
To be p u b l i s h e d  in  E x p e r i m e n t a l  }/echan,i, ,cs 

" T h e  M e t a l l u r g y  of T r a n s i t i o n  - Li fe  F a t i g u e "  
R. K. H a m  
C o n f e r e n c e  on T h e r m a l  and  H i g h - S t r a i n  F a t i g u e  
Loszdon, June  1967 I n s t i t u t e  os ,~letals M & R S e r i e s  No. 32 pp 55-79 

"The H i g h - S t r a i n  F a t i g u e  P r o p e r t i e s  of L o w - A l l o y  C r e e p - R e s l s t l n g  
S t e e l s "  
A. C ~ l e s ,  G. J .  Hi l l ,  R . A . T .  Dawson ,  S. J .  W a t s o n  
C o n f e r e n c e  on T h e r m a l  and H i g h - S t r a i n  F a t i g u e ,  June 1967, London 
I n s t i t u t e  os M e t a l s .  M o n o g r a p h  and  . ~ p o r t  S e r i e s  #3Z pp Z70-~94 

" T h e r m a l - F a t i g u e  P r o c e s s e s  and  T e s t i n g  T e c h n i q u e s  ~. A Rev i ew  
Of P r o g r e s s  Since 19%0" 
R. H. I~ulng, A. I. Smith 
International Conference on Thermal and High-Strain Fatigue 
London, June 1967 The Institute of Metals M & R Series No. 3Z 

pp 364-378 

' t L o w - C y c l e  F a t i g u e  of M e t a l s  - A R e v i e w  of The  Sta te  of R e s e a r c h "  
E .  K r e m p l  
M a t e r i a l p r u f u n g ,  Vol.  9 (1967) No. 2 In  -Ge rman .  pp 37 -44  

"High  T e m p e r a t u r e - L o w  Cyc l e  F a t i g u e :  A S u m m a r y  os 
I n d u s t r y  and  Code W o r k "  
C. W. L a w t o n  
P a p e r  p r e s e n t e d  a t  Soc i e ty  fo r  E x p e r i m e n t a l  S t r e s s  A n a l y s i s  
M e e t i n g ,  May  16-19 ,  1967, O t t awa ,  O n t a r i o ,  C a n a d a  
To be p u b l i s h e d  in  E x p e r i m e n t a l  M e c h a n i c s  

m 

" H i g h - T e m p e r a t u r e  L o w - C y c l e  F a t i g u e "  
E d i t e d  by W. Ho Tupeny ,  J r .  
P u b l i s h e d  by the S o c i e t y  of E x p e r i m e n t a l  S t r e s s  A n a l y s i s ,  1968 

40 pp 



IA. BIBLIOGRAPHIES OF LCF 
ARRANGED BY YEAR OF PUBLICATION 

I A - I  . " B i b l i o g r a p h y  on T h e r m a l  S t r e s s e s  and  Low Cycle F a t i g u e "  
D. R. M i l l e r  
Gen.  E l e c t r i c  Co. Knol l s  A t o m i c  P o w e r  L a b . ,  S c h e n e c t a d y ,  N. 
KAPL-Z048, Aug. 20, 1959 Z9 pp 

Y. 

IA-Z. " B i b l i o g r a p h y  of the  L i t e r a t u r e  on M u l t i a x i a l  S t r e s s  F a t i g u e "  
A. E. Carden 
Dept. of Eng. Mechanics, Univ. of Alabama 
R e p o r t  No. M H - 6 7 - A E C - Z  A u g u s t  1967 71 pp 

I A - 3 .  " B i b l i o g r a p h y  of the  L i t e r a t u r e  on T h e r m a l  Fat igue* '  
A. E .  C a r d e n  
Dept .  of Eng .  M e c h a n . ,  Co l l ege  of E n g i n e e r i n g ,  Univ.  
R e p o r t  No. M H - 6 7 - A E C - 3  A u g u s t  1967 

of A l a b a m a  

I A - 4 .  " B i b l i o g r a p h y  of F a t i g u e  L i t e r a t u r e  1958-1967"  
C o m p i l e d  by M. H i r s c h b e r g  
N A S A - L e w i s  R e s e a r c h  C e n t e r ,  C l e v e l a n d ,  Ohio 

I A - 5 .  R e f e r e n c e s  on F a t i g u e  
P u b l i s h e d  by ASTM 
Spec i a l  T e c h n .  P u b l .  9-0 (1964), 
9 - L  (1960), 9 -BB (1955-1959)  

9 -N (1963), 9-M (1961-196~-), 



2. THERMAL LCF 
s i 

2-1. 

2-2. 

Z-3. 

BARONI H. G. 
BLOOMFIELD, B. S. 

BARON, H. G. 
CAMPION, D. J. 

BENHAM, P. P. 

Z-4. BENHAM, P.P. ET AL 

Z-5. 

2-6. 

2-7. 

2-8. 

CARDEN, A. E. 
SODERGREN, 3. H. 

C A R D E N ,  A.  E .  

CA R D E N ,  A.  E .  

C A R D E N ,  A .  E .  
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