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The diffraction of thermal neutrons is a powerful tool for investigations of residual stresses in
various structural materials and bulk industrial products due to the non-destructive character of the
method and high penetration depth of neutrons. Therefore, for conducting experiments in this research
field, the neutron Fourier stress diffractometer FSD has been constructed at the beamline 11A of the
IBR-2 reactor. A special correlation technique — fast Fourier chopper for the primary neutron beam
intensity modulation and the reverse time-of-flight (RTOF-method) for data acquisition — allows
obtaining diffraction spectra with the required high resolution in a wide range of interplanar spacing
(Ad/d=~4x107 at 20=+90° and Ad/d=2x102 at 26=140°), which provides the necessary accuracy of
recording of the lattice strain and diffraction peak broadening.

Over the past years, a number of works have been carried out to improve the main units of FSD.
HUBER goniometer for bulky samples, two wide-aperture radial collimators, an automated incident
beam diaphragm, alignment lasers were purchased and installed. The loading machine LM-29 (Fmax =
+29 kN) was integrated into the FSD control system for tension/compression of samples from room
temperature to 800 ° C.

A new RTOF analyzer (MPD-32 DAQ unit) was put into operation, allowing to record all events
in the experiment as a list of timestamps (“list-mode”). This made it possible to realize precise
electronic focusing of the detector elements, to expand the time-of-flight working range, to introduce
the necessary corrections during high-resolution spectra reconstruction from raw data.

The manufacturing of a new Fourier chopper for FSD has begun; the contract for manufacturing
has been concluded with Airbus Defense and Space (Germany). The new chopper will be a rotor-stator
system in a vacuum housing with an improved design and better dynamic characteristics, which will
improve significantly the quality of the diffraction spectrum, i.e. will reduce the background, increase
the intensity of the spectrum and improve the profile and symmetry of the diffraction peak.

In addition, in the near future, it is planned to install all 14 elements of ASTRA +90°-detectors
based on a ZnS scintillator with a combined electronic and TOF focusing, which will significantly
increase the luminosity of the experiment.
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Judpakius TEIIOBBIX HEUTPOHOB SBISETCS MOIIHBIM HHCTPYMEHTOM Ui HMCCIIEIOBAHUS
OCTaTOYHBIX HANPSDKEHUH B pa3IMuYHBIX KOHCTPYKLMOHHBIX — Marepuanax U 0O0OBEMHBIX
MPOMBIIIICHHBIX HM3JEIHUAX W3-32 HEpa3pyLIAIONIEro XapakTepa METOAa M BBICOKOW IMPOHUKAIOMICH
CIIOCOOHOCTH HEHUTPOHOB. [lo3TOMY /17151 IPOBEEHUS HIKCIIEPUMEHTOB B 3TOM 00J1acTH MCCIeI0BAHUMN
Ha 1A xaname mmmynbcHOro peakropa MBP-2 co3man u ycnemHo ¢(pyHKIMOHMPYET HEHTPOHHBIN
dypbe-ctpecc-nudppakromerp PCJl. CneuumanbHas KOppeISLMOHHAs METOAMKA — HCIOJIb30BaHUE
ObIcTporo (ypbe-nipepbIBaTeNs Uil MOAYIALNN WHTEHCUBHOCTH MEPBHUYHOTO HEHTPOHHOTO MyYKa U
obpartHoro Metoza Bpemenu nposera (RTOF-meTon) 11s1 HAKOIUIEHUS! JAHHBIX — M103BOJISET MOIy4aTh
Ha ®CJI mudpaKIUOHHBIE CIHEKTPhl C HEOOXOMMMBIM BBICOKHM paspenienueM (Ad/d=4x107° mpu
20=190° u Ad/d=~2x10° npu 26=140°) B IIMPOKOM AHANA30HE MEKILUIOCKOCTHBIX PACCTOSHHIA, 4TO
obecrieynBaeT HEOOXOAWMYIO TOYHOCTh PETHUCTpanuu JedopMannuy KPUCTALTUYECKOW PEIIeTKH M
YHIIUPEeHUH TU(PaKLHOHHBIX TUKOB.

3a mpomreame HECKOIBKO JIET BBIIIOIHEH PsiJl padOT 10 COBEPIICHCTBOBAHUIO KITFOUEBBIX Y3JI0B
FSD. IIpuoOperenst u ycraHoBieHsl roHuomerp HUBER ans maccuBHbBIX 00pasios, nABa
[IMPOKOATIEPTYPHBIX PATUAIBHBIX KOJUIMMATOPa, aBTOMATH3UpPOBAaHHAs auadparMa Iaaroliero
Iy4yKa, IOCTHUPOBOYHBIE Jlazepbl U T.n. MHTerpupoBana B cucremy ynpasienus ®CJ] narpyzounas
mamaa LM-29 (Fmax = £29 xH) ans pactsokeHus/coxaTus 0oOpas3loB IpU TEMIIEpaTypax oOT
koMHaTHOU 10 800°C.

Beenen B okcrutyaranmto HOBbIE RTOF-anamuszatop (6moxk MPD-32), mno3Bossitormit
PErHCTPUPOBATh BCE COOBITHS B DKCIIEPUMEHTE B BHJE CIHCKAa BpeMeHHbIX MeTok (“list-mode”). Dto
MO3BOJIMJIO PEAJM30BaTh TPEIM3HOHHYIO DJIEKTPOHHYIO (OKYCHPOBKY JETEKTOPHBIX JJIEMEHTOB,
pacmpuTh pabounii nuama3oH IO BPEMEHHM IMpoJieTa, BBOAMTH HEOOXOIUMBIE IONPAaBKU MpHU
BOCCTAaHOBJICHHH CIIEKTPOB BBHICOKOTO Pa3pelICHHUs U3 «CHIPBIX) JaHHBIX.

Hauatbel pa0oThl mo u3roToBiaeHHI0 HoBoro (ypwe-npepeiBarens st OCJ; koHTpakT Ha
n3rotoBieHue 3akiatodeH ¢ gupmoit Airbus Defence and Space (I'epmanust). HoBblil npepsiBaTens
OyzeT MmpeacTaBiATh coO0M cHCTEMYy pOTOP-CTaTOP B BAKYYMHOM KOXKYX€ C YCOBEPLIEHCTBOBAaHHOMN
KOHCTPYKIIMEH W yIy4IIEHHBIMH JUHAMHUYECKUMH XapaKTePUCTHKAMHU, YTO TIO3BOJHT 3HAYUTEIHHO
MOBBICUTh Ka4eCTBO AM(PPAKIMOHHOTO CHEKTpa, T.€. YMEHBIIUTh (DOH, YBEIMYUTh WHTEHCHUBHOCTh
CTIEKTpa U yAy4IIUTh MPO(UIH U CHMMETPUYHOCTH TU(PPAKIIMOHHOTO MHKA.

Kpome Toro, B Onmxaiimem Oyaymem Ha PCJ] ninanupyercst ycTaHOBKa BcexX 14 aieMeHTOB
+90°-nerektopoB ASTRA Ha ocHOBe CHHHTWUIATOPa ZnS ¢ KOMOWHHPOBAHHOW AJIEKTPOHHO-
BpPEMEHHOW ()OKYCHUPOBKOI, UTO MTO3BOJIUT 3HAUYUTEIHHO YBEITHUUTH CBETOCHITY SKCIIEPHMEHTA.



