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One o f  t h e  pr imary  d r i v e r s  t h a t  prompted t h e  i n i t i a t i o n  of t h e  HOST Pro- 
gram was t h e  recognized need f o r  improved c y c l i c  d u r a b i l i t y  o f  c o s t l y  ho t  
s e c t i o n  components. A l l  t o o  f requent ly ,  f a t i g u e  i n  one form o r  another was 
d i r e c t l y  respons ib le  f o r  t he  l ess  than des i red  d u r a b i l i t y ,  and prospects f o r  
t h e  f u r t u r e  weren ' t  going t o  improve unless a s i g n i f i c a n t  e f f o r t  was mounted 
t o  increase our  knowledge and understanding o f  t h e  elements governing c y c l i c  
crack i n i t i a t i o n  and propagation l i f e t i m e .  C e r t a i n l y  one o f  t he  important  
f a c t o r s  i s  t h e  a b i l i t y  t o  per form accurate s t r u c t u r a l  s t ress -s t ra in  analyses 
on a r o u t i n e  bas is  t o  determine t h e  magnitudes o f  t h e  l o c a l i z e d  st resses and 
s t r a i n s  s ince i t  i s  these l o c a l i z e d  cond i t i ons  t h a t  govern t h e  i n i t i a t i o n  and 
crack growth processes. Developing t h e  a b i l i t y  t o  more accura te ly  p r e d i c t  
crack i n i t i a t i o n  l i f e t i m e s  and c y c l i c  crack growth r a t e s  f o r  t he  complex load- 
i n g  cond i t i ons  found i n  t u r b i n e  engine h o t  sec t ions  i s  o f  course t h e  u l t i m a t e  
goal o f  t he  l i f e  p r e d i c t i o n  research e f f o r t s .  

I t  has been found convenient t o  d i v i d e  t h e  research e f f o r t s  i n t o  those 
dea l i ng  w i t h  nomina l ly  i s o t r o p i c  and a n i s o t r o p i c  a l l oys ;  t h e  l a t t e r  f o r  a p p l i -  
c a t i o n  t o  d i r e c t i o n a l l y  s o l i d i f i e d  and s i n g l e  c r y s t a l  t u r b i n e  blades. 

I do want t o  emphasize t h e  under l y ing  t h r u s t  o f  these programs: The 
development and v e r i f i c a t i o n  o f  WORKABLE engineer ing methods f o r  t h e  ca lcu la -  
t i o n ,  i n  advance o f  serv ice,  o f  t h e  l o c a l  c y c l i c  s t r e s s - s t r a i n  response a t  t h e  
c r i t i c a l  l i f e  governing l o c a t i o n  i n  h o t  sec t i on  components, and t h e  r e s u l t a n t  
c y c l i c  crack i n i t i a t i o n  and crack growth l i f e t i m e s .  

I n  a t t a c k i n g  t h e  problems, we are  u t i l i z i n g  t h e  t a l e n t s  o f  indus t ry ,  
u n i v e r s i t i e s ,  and t h e  government. F igures  1 t o  4 d i s p l a y  t h e  s p e c i f i c  pro- 
grams t h a t  have been i n i t i a t e d  and funded by t h e  HOST P r o j e c t  O f f i ce .  Those 
programs t h a t  have been on-going long enough t o  permi t  progress t o  be repor ted  
w i l l  be presented by  t h e  respec t i ve  p r i n c i p a l  i n v e s t i g a t o r s .  The remaining 
programs w i l l  be b r i e f l y  touched upon e i t h e r  by t h e  NASA Lewis Technical Pro- 
gram Manager o r  by  myself .  



CRACK INITIATION LIFE PREDICTION AND CONSTITUTIVE MODELING 
(NOMIMALLY ISOTROPIC HATER IALS) 

CREEP-FATIGUE L I F E  PREDICTION FOR ENGINE HOT SECTION MATERIALS ( ISOTROPIC) 

G e HALFORD LERC TECHNICAL PROGRAM MANAGER 

NAS 3-23288, PRATT 8 WHITNEY AIRCRAFT 

V, MORENO, PRINCIPAL  INVEST1 GATOR 

STARTED JUNE 1982 

2 YEAR BASE PROGRAM/3 YEAR OPTIONAL PROGRAM 

8 CONSTITUTIVE MODEL I NG FOR ISOTROPIC MATERIALS 

A. KAUFMAN 8 LERC TECHNICAL PROGRAM MANAGER 

DUAL AWARDED PROGRAM 

NAS 3 - 2 3 9 2 7 1  GENERAL ELECTRIC COMPANY 

J. LAFLEN, PR INC I PAL 1 NVESTIGATOR 

STARTED MAY 1 9 8 3  

2 YEAR BASE PROGRAM/3 YEAR OPTIONAL PROGRAM 

NAS 3 -239258  SOUTHWEST RESEARCH INSTITUTE 

U . L I NDHOLM, PRINCIPAL INVEST I GATOR 

STARTED MAY 1 9 8 3  

2 YEAR BASE PROGKAM/3 YEAR OPTIONAL PROGRAM 

IN-HOUSE HOST PROGRAMS 

b FAT I GUE LABORATORY UPGRAD I NG PROGRAM 

M. MCGAW, LERC PROGRAM MANAGER 

MULTIYEAR EFFORT 

- REMODELING OF LABORATORY 

- MASTER/SLAVE COMPUTER SYSTEM 

- B I A X I A L  FATIGUE F A C I L I T Y  

- LCF/HCF F A C I L I T Y  

e SINGLE CRYSTAL DURABILITY PROGRAM 

G. HALFORD, LERC PROGRAM MANAGER 

MULTIYEAR EFFORT 

JOINT EFFORT WITH MATERIALS D I V I S I O N  



CRACK PROPAGATION HFE PREB16TION MODELING 

e H I G H  TEMPERATURE CRACK PROPAGATION 

T.  ORANGE, LERC TECHNICAL PROGRAM MANAGER 

2 YEAR BASE PROGRAM/2 YEAR OPTIONAL PROGRAM 

e CRACK GROWTH MECHANISMS 

J SHANNON, LERC TECHNICAL PROGRAM MANAGER 

NAG 3-348,  SYRACUSE UNIVERSITY  

PROF, H, L I U ,  P R I N C I P A L  INVESTIGATOR 

STARTED OCTOBER 1982 

3 YEAR GRANT PROGRAM 

CRACK INITIATION LIFE PREDICTION AND CONSTITUTIVE MODELING 
(AN ISOTROPIC MATERIALS) 

e L I F E  PREDICTION AND MATERIAL CONSTITUTIVE BEHAVIOR FOR ANISOTROPIC MATERIALS 

R. B I L L ,  LERC TECHNICAL PROGRAM MANAGER 

5 YEAR BASE PROGRAM/2 OPTIONAL PROGRAMS PARALLEL WITH BASE 

@ THEORETICAL CONSTITUTIVE MODELING OF ANISOTROPIC MATER JALS  

R , THOMPSON, LERC TECHNICAL PROGRAM MANAGER 

DUAL AWARDED PROGRAM 

NAG 3-XXX, U N I V E R S I T Y  OF C I N C I N N A T I  

PROF n D a STOUFFER, PR I NC I PAL  INVESTIGATOR 

STARTED AUGUST 1983 

3 YEAR GRANT PROGRAM 

NAG 3-XXX, UN IVERSITY  OF CONNECTICUT 

PROF. E , JORDAN PR I NC I PAL  INVEST I GATOR 

STARTED SEPTEMBER 1983 

3 YEAR GRANT PROGRAM 




