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(54) CIIOCOB BU3VAJIM3ALINU U KBAHTU®UKAIINN DOPEKTA ITAMATU ®OPMBI

APEBECUHBI U IPEBECHBIX MATEPUAJIOB
(57) Pedepar:

N306pereHue OTHOCHTCS K obmactu
JIepeBO00OPpabOTKH, BU3yaIM3aAMUM U OIpPEACIICHUS
rokazateneit agdexTa mamsiTu GOpMBI TPEeBECUHBI
U JpeBecHbIX MaTepuanoB. Croco6 BKJIIOYAeT
momereHre oopasia IpeBeCHHbI B EMKOCTb C BOJIOM,
BBITNIOJTHEHHYIO C BO3MOKHOCTBIO €€ MMOA0TPeBa, Mpu
9TOM o0Opasel ApeBeCMHbl YCTAHABIMBAIOT B
MPUCIIOCOOJIEHUE TSI HArpyXeHus | (UKcaluu
(hopmbl 00pasna, BHITOJIHEHHOE B BUJIE KOJIbIA W3
HEKOPPOAMPYIONIETO  MeTajla, CHAaOXEHHOTO
3axBaTaMu I pUKcanuu GopMbI 00pasia, IpudeM
CHavaJla yCTaHOBJICHHBIN B IpUCIIOcOOIeHre oOpaser
MOMEIIAIOT B BOAY C 3aJaHHOM HavaJbHOM

(56) (mpomomxeHue):

TEMIEPATypOil, 3aTeM IPOUCXOIUT OXJIAKICHHUE
UCITBITYEMOTO 00pasia 10 KOHEUHOM TeMITepaTyPhbI,
ToCJIe Yero oopasel] BRIHUMAIOT U3 TTPUCTIOCOOIICHUS,
BBIIEP)KMBAIOT M HArpeBaloT €ro 10 HayaJbHOM
TeMIIEpaTyPhI C IOCIEAYIOLIEH BELAEPIKKOMN, TPUUEM
n3MeHeHus: (GopMBI oOpasuma oToOpakaroTcsi u
COXpaHSIOTCS B ycTpoiictBe Juisi  (oTo- u
BUJIEOCHEMKH, CBI3aHHOM C KOMITBIOTepOM. J{aHHBII
Croco0 MO3BOJISIET BU3YAIU3UPOBATH U ONIPEIEIISATh
nokasateny 3dexTa mamsiTi opMbI HE TOJIBKO MTPU
W3MEHEHUH TEMIIEpaTypbl, HO U BIAXHOCTH
HAIpY)KEHHOW  JIPEBECHMHBl  WIM  JPEBECHBIX
MaTepuayos. 1 ui.

OKcrepruMeHTAIIbHOE HCClIeIoBaHUe Moka3aTenei apdexTa mamsatu spesecunsl. Bectank MockoBckoro
rocyJapcTBEHHOTO YHUBepcuTeTa Jieca - JlecHoit BecTHUK - 2014, N 2, ¢. 66-70. YT'OJIEB B.H. u np.
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(54) VISUALIZATION AND QUANTIFICATION TECHNIQUE OF WOOD AND TIMBER-BASED MATERIALS

SHAPE MEMORY EFFECT

(57) Abstract:

FIELD: timber conversional industry.

SUBSTANCE: technique includes the wood
specimen insertion into a water vessel that is adapted
to water heating-up. The wood specimen is fixed up at
a specimen form loading and fixation equipment that
is made in a shape of a ring from a non-corrosive metal
that is supplied with pinchers for specimen form fasten
purpose. At first, the fixed at the equipment specimen
is immersed in water at a predefined set temperature,
after that the test specimen is cooled down to the final
temperature, once done the specimen is removed from
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the equipment, conditioned and warmed up to the set
temperature attended by the conditioning. The specimen
shape variations are shown and preserved in the photo
shooting and video recording device that is attached to
the computer.

EFFECT: way allows to visualize and specify the
shape memory effects measures not only under
temperature variations, but also in case of the loaded
wood or timber-based materials humidity.
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ITpennoxeHHoe pereHre OTHOCUTCS K 00JIaCTH IepeBOOOPaObOTKY 1 MPeTHAZHAYCHO JIJIs
BU3yaJIM3alMy ¥ KBaHTU(DUKAWK dddexTa maMaTu GOPMBbI TPEBECUHBI U IPEBECHBIX
MaTEpUATIOB U MOXKET ObITh UCIOIB30BAHO B IIPOLIECCAX, CBSI3aHHBIX C U3MEHEHUEM
TEMIIEPATyPbl ¥ BIIAXKHOCTH HATPY>KEHHOMN IPEBECUHBI UJIM IPEBECHBIX MATEPUATIOB.

N3 cymiecTByoIero ypoBHs TEXHUKUA U3BECTHO YCTPOWCTBO JTSI OTIPEIEIIEHUS ITOKa3aTesien
a¢pdexTa maMsaTi POopPMBI MOJIUMEPOB IMPU UBMEHEHUN TEMIIEPATYPHI, COJEpKalIee
VCIIBITATEIBbHYIO MAIIIMHY U TEPMOKAMeEpy, ycTaHOBIeHHYI0 Ha Hee (Lendlein A., Kelch S.
Shape-Memory Polymers. Reviews. Angew. Chem. Int. Ed. 2002, 41, 2034-2057).

HenoctaTkom U3BECTHOTO TEXHUYECKOTO PELICHHUS SBIISIETCS OTCYTCTBUE BO3ZMOXKHOCTH
u3MepeHus rnokasaresei agpdexra namsiti GopMbl B BOJIHOM cpeie.

3agava MpeIoKEHHOT'O PEIICHHUs 3aKIII0UaeTCs B TOM, UTO IIPEII0KEH CI0co0,
TTO3BOJISIIOIIHI BU3YATM3UPOBATH U ONIPEACTIATH MoKa3aTeu 3peKxTa mamsatu Gopmbl HE
TOJIBKO TIPU U3MEHEHUM TeMIIePATyPhl, HO U BIIAXKHOCTH HATPY>KEHHOMW IPEBECUHBI UIIU
JIPEBECHBIX MAaTEPUATIOB.

Petienue nocrapneHHolM 3a1auu oOecreuyuBaeTcs TeM, YTO Coco0 BU3yaIM3aAUU U
kBaHTU(DUKaMK 3 dexTa naMsaTi HGOPMBbI IPEBECUHBI U IPEBECHBIX MATEPHAIOB BKIIIOUAET
MOMEIIeHHe 00pasia JPeBECHHbBI B EMKOCTh C BOJIOM, BBITIOJITHEHHYIO C BO3MOKHOCTBIO €€
MOAOTPEBA, IIPU 3TOM 00pa3el IPEeBECHHbI YCTAHABIMBAIOT B IPUCIIOCOOJIEHUE TS
HarpyxeHus u pukcammu Gopmbl 00pasia, BITIOJHEHHOE B BU/IE KOJIbIA U3
HEKOPPOAUPYIOIIEr0o MeTajljla, CHAOKEHHOT0 3aXBaTamMu s (pukcanuu ¢popMbl 06pa3sna,
MPUYEM CHaYaJIa YCTAHOBJICHHBIN B TPUCIIOCOOIIEHUE 0O pa3el MOMENIAIOT B BOIY C 3aJaHHOM
HayvyaJIbHOW TEMIIEPATYPOH, 3aTEM MPOUCXOJIUT OXJIAXKIEHUE UCTIBITYEMOTO 00pas3ua a0
KOHEYHOM TEMITEPATYPBI, OCJIe Yero o0pasel] BBIHUMAIOT U3 TPUCTIOCOOIEHHS, BBIIEP)KUBAIOT
Y HaTPeBAIOT €T0 JO HAYAIHHOM TEMIIEPATYPHI C TTOCIIECAYIOIEH BBIICPIKKOM, TTPHUEM
u3MeHeHus popMbl 0Opa3ia 0TOOPaXKAIOTCSI M COXPAHSIIOTCS B YCTPOMCTBE 11 (hOTO- 1
BUICOCHEMKH, CBSI3AaHHOM C KOMITHIOTEPOM.

Ha ¢wur. 1 nmpencrasieHa cxema cnocoda BU3yam3alyy U KBaHTUGUKAIKKU 3G deKTa maMsTH
(bOpPMBI IPEBECHHBI U IPEBECHBIX MATEPUAIIOB, BKITIOYAIOIIAS EMKOCTh 1 C pa3MeIeHHbIM B
HEl UCTIBITYEeMbIM 00pa3loM MaTepHraia, yCTPOUCTBO [IJIsl 00eCrieueHusT BO3ICHCTBUS
MapaMeTpoB OKPYXKAIOLIEH Cpebl 2 Ha UCIIBITYEMbIN 0Opa3el MaTepualia U yCTPOMCTBO AJIs
doTo- u BuneocbeMkH 3. EMKoCTh 1 cHabkeHa MOMEIIEHHBIM B BOJHYIO CPETy
MPUCTIOCOOJIEHUEM TSl HATPYKEeHUS U (pUKcauu (popMBbI UCTIBITYEMOTO o0pasna 4,
BBITIOJTHEHHOTO B BUJI€ KOJIbL[A U3 HEKOPPOIMPYIOIIEro MeTaljIa, HAIpUMep aTFOMUHUS,
CHaOXeHHOTO 3axBaTaMu IS (pukcanuu GopMbl obpasna. YCcTporcTBo a1 GoTo- U
BUCOCHEMKH 3 CBSI3AHO C KOMIIBIOTEPOM 5.

Crioco0 3aximrouaeTcst B CIeAyIoeM: o0Opasell MoMeIaeTcs B pUCIocooienue 4 st
HarpyxeHus u pukcanuu GopMbl UCTIBITYEMOT0 00pa3iia, BHIMOJIHEHHOTO B BUJIE KOJIbIIA U3
HEKOPPOAMPYIOIIETO MEeTalIa, CHA0KEHHOTO 3aXBaTaMu 715 puKcarmy GopMbl 0Opasia.
[TpucnocoOmenue 4 ¢ UCIBITYEMBIM 00PA3LOM pa3MeIaeTcsl B eMKOCTh | TIpU 3a1aHHOMN
HAYaJIbHOM TeMIIepaType, 3aTeM ITPOUCXOIUT OXJIAKACHUE UCIIBITYEMOT0 00pasia 10 KOHEYHON
TEMIIEPATYPbI MIIM CHUKEHUE BJIAXKHOCTH JI0 KOHEYHOW BEJTMUMHBI TOCPECTBOM YCTPONCTBA
2 i1 0OecrieYeHUs BO3ICHCTBUS ITapaMeTPOB OKPY KarOIeH CpeIbl Ha UCIIBITYEMBI 0Opa3selr
Martepuaia. 3aTeM oOopa3el BBIHUMAETCS U3 MPUCTIOCO0ICHNS 4 17151 HATpYKEHUS ¥ (pUuKcanmu
(hOpPMBI UCTIBITYEMOT'0 00pa3iia, BhIIEPKUBAETCS, 3aTEM ITPOUCXOIUT HArPEBAHUE WU
YBIIQ)KHEHHE 00pasia J0 HAYaIbHOM TeMIIEPAaTypPhl UM BIIAXKHOCTH CPEJIbI U TTOCIIEAYIOIAS
BbIIIEpKKA. MI3MeHeHust popMbl 00pasia oToOpaKaroTCs U COXPAHSIIOTCS B YCTPOUCTBE 1S
($hOTO- ¥ BUIEOCHEMKH 3, CBSI3aHHOM C KOMITBIOTEPOM 5, UTO MO3BOJISIET BU3YAJIM3UPOBATH
3¢ dexT namsTi GOPMBI IPEBECUHBI U APEBECHBIX MATEPUATIOB U OTIPEICIIUTH €T0 TTOKA3aTEIH.
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Takum 006pa3om, 3asiBIICHHOE U300peTeHHe 00eCIIeYMBACT BU3YAIM3AIMIO U OTIpe/IeIeHUE
nokasaTternei a¢dexTa mamMsTi HOPMBI IPEBECUHBI U JPEBECHBIX MATEPUATIOB.

(57) ®opmyna uzobpeTeHus

Crnioco6 Bu3yanu3aiuy U KBaHTUdUKanuu G hexTa mamstu GopMbl JPEBECUHBI U IPEBECHBIX
MaTepuasoB, BKIFOUAIOIIHI TTOMEIIeHHe 00pasia APeBECHHBI B EMKOCTh C BOJIOM,
BBITIOJTHEHHYO C BO3MOYKHOCTBIO €€ IOJI0TPeBa, IMPH 3TOM 00pasell IPEBECUHbI YCTAHABIIMBAIOT
B IIPUCITOCOOJICHHE TSl HATPY>KEHUS U pukcanuu (hopMbl 00pasia, BEITTOTHEHHOE B BUIC
KOJIbIIA U3 HEKOPPOIUPYIOIIEro MeTajl1a, CHaOKEHHOTO 3aXBaTaMu JJ1s1 pUKcauu (opMbl
ob6pasua, mpuyeM cHauyajla yCTAaHOBJIEHHBIN B IPpUCIIOCOOIEHUE 0O paser MOMEIaloT B BOTY
C 3aJTaHHOM HAYaJIbHOM TeMIIepaTy PO, 3aTEM ITPOUCXOAUT OXJIAXKICHUE UCTTBITYEMOTO
o0pasia 10 KOHEYHOM TeMIIepaTyphbl, ITociIe Yero odopasel BBIHUMAIOT U3 IIPUCIIOCOOIIeHMS,
BBIJIEPKUBAIOT U HATPEBAIOT €T0 0 HaYaIbHOW TEMIIEPATYPHI C ITOCTIEAYIONIEH BBIICPIKKOM,
MpUYeM U3MEeHEHUs POPMBI 00pasiia 0TOOPaKAIOTCS U COXPAHSIIOTCS B yCTpOCTBe Ai1s poTo-
U BUJICOCHEMKH, CBSI3aHHOM C KOMITBIOTEPOM.
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Crioco®  Bu3yanu3alui W KBaHTH(QHUKAIAN
addexra namsTi GOpMbI JIPEBECHHBI U IPEBECHBIX
Marepuanos

Qur. |
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