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Neutron - and X-ray diffraction analysis of residual stress In rocks of the KTB
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Neutron - and X-ray diffraction analysis of residual stress in rocks of the KTB

Thia condition can  bo raa l iaad  by adding  m addition

to  tha 2F» circle two further independent c i rc l ee .  »

and g ,  to  a d i  f tract  oaeter.

Their geometrical re la t ion  to  the or ientat ion of  the

■train c L-a«ea  o f  the aample i s  shown in  Figure 2 .

Llthoeph4r*nforachung Ciaflmn

w. Raimarn, Hahn-Maitnar Ina t i tu t  Bar l in

P.  S inn ,  CaoForachungetentrum Potsdam

X-Ray diffraction:

X-ray «ml nautron d i f f rac t ion  ana lya ln  o f  roaidual

atraaa la  baaad on tha maaaurammnt o f  Cha

interplanar  apacinge o f  fami l iar  planaa (hk l )  o f

rock forming n lnara la  which have bean daforaad.

Tha e t ra lna .  cauaad by tha a traaa ,  l a  given by

Bragg a law (Maeder at  a l . ,  IMO) .

For stress ana lys i s  i t  i a  postulated that the s tra in
t i a  uniform to  the mmasursd la t t i ce  spacing o f

the same direction (docker ,  1958)  ■

By determination of  the  l a t t i ce  spacings of  the  same

family  in  s evera l  ip-dlrect  ions a t  a g iven  asimuth g

the fo l lowing regu lar i t i e s  are  e s tab l i shed:
For the  s ing le  crys ta l  technique an tu l er lan  crad le

wi th  an  xys -t rans  l e t  ion dev ice  ie  in s ta l l ed  in  the

instrument E3 (F ig .  4 ) .
where ©0 i s  the Bragg ang le  in  a deformed la t t i ce

and AÖ la  the  sh i f t  of  a d i f f rac t ion  l ine  o f  the 1 .  The l a t t i ce  spacings  are  Independent

o f  the

arimuth p and l inear  to  sin*') ' .

2 .  The s lope  o f  the  s in 'p  s tra ight  l ine

(hk l )  fami ly  caused  by s t res s .

F ig .  1 shows tha re su l t  o f  the  la t t ice-deformat ion

for  specimen KT8-607Ala re su l t ing  from the  pos i t ion

of  the  quar t s  311 -re f  l e c t ion .  A Bragg-d i f  f rac t ion

ang le  sh i f t  of  A20  = 0 06° can  be  recogn i sed .

i s  proport ional  to  the  s t re s s  component o,.

a t  a g iven  as lmuth  g .

3 .  F ina l ly ,  by employing the  Voigt  constant

■p  the intercept  o f  the  s t ra in  p lo t  on

the  ax i s  o f  ord inate s ,  which  i a  the  same

for  a l l  as imuthe g ,  g ives  the  sum o f  the

pr inc ipa l  stresses according to  the

equation:

Fig 4 Euler cradle with integrated sy I -translation device

Using  X-rays  the res idua l  e las t i c  s t ra in

locked in  quarts  graine  of  na tura l ly

deformed rocke can bo  monitored.

Fig.  1: Diffraction angle and refkclxxi profile for the Bragg

reflection ( 3 11) of quartz al various stress loeH (52© - 0 061

The experiments  were carried out on  KTB-eample H027.

I t  must be  mentioned tha t  the  d i rec t ion  o f  ths

pr inc ipa l  s t re s se s  do  not d i rec t ly  ensue  out of  the

pr inc ip l e  de format ion  d i rec t ion .

Our inves t iga t ion  are be ing  cont inued .

References

Crust»ch HA.  Reimers W ( I  M l )  Analysis of Residual Stresses in Coaise
Grained Materials In MaclieIauch.E A Ibuk.V (cds) Residual Siicsset in
Science and Technology. DGM Oberursel
Cranach HA,  Reimers W I IM1 )  Etiiniihiiig von Matcii.ilSpannungen mH
Hille son RAnlgesi- und Ncnltonctibciiguiigsmessungen an einzelnen
Kristallen In Machcmucto F A Hank V teds) Rcudual Sires«! in Science
and Technology. DGM. Oberursel
darker ( I9M) Materialprüfung nm Röntgenstrahlung, Berlin Springer
Vertag.
Marder e< al. ( IBM)  11«? Rigaku Journal. Vol 1. No 2 pp v - 2i).
Zinn P.  Hinze E ,  Reimer« W (1993) X«ray diffraction amlriis of slic« in
rock* KTR Repnn •»! 2

These  ment ioned re la t ions  are  a func t ion  o f  the

or i en ta t ion  o f  p lanes  (hk l )  w i th  respect to  the

sample  eur face .

F ig . j :  Lattice spacing distribution measured cni 311 quarti planes

of  KTB-corc 607Ala  versus various <|r-angks




