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ability of estimated values was exmnined by compmison with the direct
ly counted number of these faults recorded in high-resolution TEM lin
ages. Existence of stacking faults is readily deduced from ED patterns of 
sPS single crystals. They m-e chm·acterized by certain hkO (h+k=odd) 
reflections strealzed in the a*-direction: while the other reflections 
0Hk=even) m·e spot-like. From tl1e m1alysis of these patterns, we have 
already proposed a model for tl1e faults; the faults m·e defined as succes
sive (irTegulm) sequence in the regulmly alternating sequence of two 
motifs, each of which is made up of two moleculm layers spread along 
tl1e b-direction [ 1]. Based on tl1e model, the proportion of tl1e fault cm1 
be determined by converting the half-breadtl1 of streal.;:ed hkO reflections. 
Before tl1e conversion, a component due to inst:mmental broadening was 
subtracted from the breadth, a'iStmlli1g that tl1eir profiles me Gaussim1 
m1d instrumental broadening is reproduced on spot-like reflections. 

The estimated proportion showed a maximum at 165deg.C. Then, 
single crystals grovm at tl1is temperatme, which m·e to have a maximum 
proportion of tl1e faults, were m1nealed for one hom at vmious temper
atures. The propmtion of tl1e faults decreased witl1 m1nealir1g tempera
ture, but m1nea!ed crystals still had more faults thm1 tl1ose crystallized at 
tl1e sm11e temperatures. In tl1e assumed modeL these faults c~m be cm1-
celled only when tl1ey move in tl1e a-direction until tl1ey reach to a crystal 
edge or when two faults collide witl1 each otl1er. Thus the small decrease 
of the proportion by m1nealing suggests ratl1er small mobility of these 
faults. 

[1] Tsuji et al., MSA Bulletin. 23, 57(1993). 
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The rocking curve ( orscanning) method is successfully used for 
mismientation measurements of single crystals. The elecu·on channelling 
pattems (ECP) metl1od use to measure of grain mientation of polycrystalls 
with a vmiety of grair1 size. The time consuming procedme of tlns metl10d 
is lirnited for its application forilldustrial scale specimens witl1 nonunifmm 
n1icrostructm·e. In the present paper the vmious qum1tative procedures 
for nncrostructtu·e chm·acterization on the base co-scamnng teclnnque m·e 
developed for polycrystc1ls with grair1 size more thm120 ~m1. The principal 
advm1tages of tl1e method is tl1at it allows to make the non-destructive 
measmementm1d also it gives more stc1tistic validity. The teclnnque allows 
to measure a volm11e fraction of recrystallized grains m1d its grain size 
distribution for the different grain orientations (ill accordillgly to a number 
of X-ray reflexes under measurement). It pemnts to assess the actually 
textme formation mode for the recrystallization process. The application 
of the co-scm11nng method for development of the production teclmology 
of the textmed Ti pmts is demonstr·ated in the present paper. The dynm1nc 
m1d static reCJystallization behaviom of a commercial grade Ti is studied 
on the basis of texture mode chm1ges dming industrial processing steps. 
The dmnage accumulation under loading in fonn sub grain fragmentation 
is obtaillable from the co-scm1r1ing pattems for structmal materials which 
me used ill recrystallized stc1te, such as Ni-superalloys. On this base the 
non-destr1.rctive metl1od of residual lifetime forecast was proposed for 
the airuaft engine discs. A volume fraction of a precipitated phase in 
recrystallized matri\. also cm1 be estimated Jl'om the co-scmnnng pattems, 
for exmnple a fmction of they' -phase ill tl1e Ni-superalloys. 
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The featmes of chmacterization methods such as texture, residual 
macrostress, microhardness and X-ray fluorescence thickness 
measurement me considered. The X-ray fluorescence method is 
considered in compmison to the otl1er methods. The sensitivity, accmacy 

and tl1e limits of tl1ickness measurement m·e cosidered for the vmious 
combinations of the coating and the substrate. The predominant 
mientc1tions ofTi monolayer coatings m·e observed: { 1 010}, { 1120} m1d 
{ 1 Oll} in depend of deposition condition. The different mientations of 
TiN monolayers m·e observed in tl1e rm1ge from { 110} for low of both 
tl1e nitr·ogen pressure m1d me cunent to {Ill} for lngher of its. The 
semicoherentTi-TiN interface is obtc'lined in tl1e case multilayer coatings. 
In this case the mientation oflayers me {Ill} forTiN m1d {0001} forTi. 
The orientations of {1010} m1d {1120} forTi m1d {lll} forTiN m·e 
obtc'lined in tl1e case of diffuse interface. The featmes of macrostresses 
measmement concem witl1 thin lngh textmed coatings me considered. 
The contribution of both the texture m1d elastic runsotropy to macrostr·ess 
measmement m·e calculated in terms of elastic m1isotr·opy tl1eory. The X
ray reflection for which elastic mnsotr·opy lead to linem· or nonlinem 
dependences of X-ray str-ain vs. sin:2'f' m·e obtained. The effects winch 
me associated witl1 nonmllimm distr·ibution of macrost:rain ill a graines 
having a different orientation are considered. The macrostress 
phenomenon concem with nnsmatch of the1mal extension coefiicient 
(TEC) of coating m1d substr·ate, deposition pm,m11eters m1d layer sequence 
in tl1e multilayer coatings m-e discussed. The text1.u·e of altemating layers 
like Ti, TiB2. AI}03, AlN and SiC, which have the TEC anisotropy 
(O:c o= O:)· can be usee! for governing of macrostresses by the 
formation of specific textured layers. 
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A method of stoiclnometry contr·ol for low dislocation density 
CNct<l04cm-2) A3B5 single c1ystals based on a measurement of a X-ray 
cliffuse scattering (XRDS) by nncrodefects is proposed. Point defect clus
ters of vmious sizes, shapes ru1d natme (for exm11ple, dislocation loops. 
inl10mogenities witl1 diffuse boundmy, nuclei of metastable m1d stable 
phases etc.) cm1 be determined as nncrodefects (MD). The feature of a 
stoiclnometry composition is a high probability of m1 mnllilliat:ion of 
nonequilibmm interstitials m1d vacm1Cies in each sub lattice without MD 
fon11ation. Hence the principal criterion of tl1e state is a nlli1imum of 
XRDS. The formation of MD may proceed ir1 two independent ways. 
The fist one is the association of point defects which became 
nonequilibmm dming the post-crystallization cooling. The second one is 
tl1e fon11ation of MD dming tl1e decomposition of supersaturated by A or 
B component solid solution. A contr·ibution of tl1e second process in MD 
formation increases witl1 ir1creasing of a deviation from stoilnometry. We 
used tl1e metl1od to contr·ol stoilnometry ir1 two systems. The first one is 
uncloped InSb sillgle crystals grown Jiom a melt witl1 vmious contents of 
Sb (50, 51 and 52%). And the second one is Te-doped GaSb 
(n=1.5 -;-J3.8·1017cm-3). We m1alyzed botl1 Hum1g m1d asymptotic dif
fuse scattering by microdefects. Using oftl1e latter one proved to be pref
erable under tl1e conditions of sirmrltm1eous presence of MD both of 
negative (vacm1cionic) m1cl positive (interstitial) sign of dilatation. Tins 
metl10d gave m1 oppmtmnty to study tl1e MD which were not revealed by 
TEM m1d selective etching. We found out that tl1e crystal grovm from tl1e 
melt witl151% at. Sb had the most stoiclnometr·ic composition. We also 
mm1aged to fix a tr·m1sfer tln·ough a pseudobinmy section GaSb-Ga2Te3 
(tl1e sm11ple GaSb(Te) n=l3.8·1017cm-3). Hence tl1e obtailled results cm1 
be solid background for creation of highly informative m1d nondestruc
tive metl1od of stoiclnometry contr·ol. 


