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MexaHu4yeckue CBOMCTBA ApPeBeCHUHbI

(]

YT0bbI 3)(PeKTMBHO NCMONb30BATb NUIOMaTepuabl, Heobxo04MMO 3HaTb X (hn3nKo-MexaHnyeckmne
CBOWCTBA U TO, OT KaKuUXx napameTpoB AepeBa OHW 3aBUCAT. B cTaTbe NMOroBopmMM 0 TOM, 4YTO
OTHOCMTCS K MEXaHMWYECKMM CBONCTBAM npeBeCcuHbl N Ha YTO OHW BINAIOT.

Kakue CBOMCTBA ApeBeCUHbl Ha3biBalOT MEXaHU4YeCKUMU

Onpep,eneHue. MexaHn4yeckne CBONCTBA — 3TO CMNoCOBHOCTb OpeBeCHOro MaTepunala
MPOTUBOCTOATH BO34ENCTBMIIO OKpyXatoLwmx cun. K HAM OTHOCATCH:

* MPOYHOCTb,
* YNPYrocTb,
* TBEPAOCTD.
MNOTHOCTb, LBET, BNAXXHOCTb, TEMJI0-3BYKO-3/IEKTPOMNPOBOAHOCTh — (PU3MYECKUE CBOMNCTBA. ITO

CTOPOHbI MaTepurana, KOTopble MPOABAAITCA NPU B3aUMOLENCTBMM C OKPY KatoLLen cpenon.

Y10 Ha HUX BAMAET. MexaHn4Yeckmne CBONCTBA 3aBUCAT OT BbICOTbI U paaonyca CTBOJ1a, KOJINYECTBa
roooBbIX KoJiel, NMPoLUeHTa nosaHen OPpeBECUHHI, CBSI3aHHOW BAarun. Ha HUX BAMSAIOT ” MOPOKMK
necomMaTepunana.

Obpa3ubl oNA M3MepeHua. lcnbiTaHUa NMPoOBOAAT, WCMOJb3YyA CTaHAapTHble obpa3ubl C
BNAXHOCTbIO 12%, 6€3 Cy4koB M ApYyrnx NOpOKOB.

Paszbepem noaopobHee ocobeHHOCTU ApeBeCUHbl, KOTOPble BANSAIOT Ha Bbibop MaTepuana gns
CTPOMTENBLCTBA U APYrUX Lenen.
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NMpo4YHOCTb ApeBeCUHbI

OnpepeneHne. 3TO CBOWCTBO, KOTOpoe u3MepsieT CNOCOBHOCTb MaTepuana COMPOTUBASATLCSH
BO3AENCTBMIO Pa3/INYHbIX MEXaHUYeCKnX Cui, gedopmaumin. MPoYHOCTb BaXKHa NMpu NPOeKTUPOBaAHUN
N CTPOUTENbLCTBE, FAE NuioMaTepuanbl UCMONbL3YIOTCA ANA U3rOTOBMEHUA KapKaca, HaBecos,
LlBepen, OKOH, Caf0BbIX OPOXKEK, IECTHULL.

Kak u3MepsaloT. [IpOYHOCTb U3MEPSETCS B Pa3/IMYHbIX HaMpPaBAeHUSX, MNOA4 Pa3HbIMK BUAAMY
Harpy3ok.

BbloensioT HECKOIbKO NoKa3saTesen, onpeaensiowmnx NpoYHOCTb 4PEeBECHOro MaTepmana:

Mpo4YyHOCTb HA M3rub. N3mepseT CONpoTUBNEHNE APEBECUHbI AedopMaL MM Noa BO3AENCTBUEM
n3rmba. NMpo4yHOCTb Ha M3rmb Ba)KHa NpU NPOEKTUPOBaHWM OGaNOK M APYrux 371€MeHTOB,
noaBeprawwmxca n3rnbatrowmm Harpyskam.

Mpun NCnbITaHUAX Ha M3rMBUCTOCTb M3MePAIOT YAapHYI0 BA3KOCTb MaTepuana. YaapHas BA3KOCTb —
CnocobHOCTbL CconNpoTMBANATLCA U3rMby npu yaape, He pa3pywascb. BA3KOCTb ApeBeCUHbI
NNCTBEHHBIX NOPOJ BbIlLE, YEM Yy XBOWHbIX. M3MepseTcs B [)K/CM2. Y NINCTBEHHbIX MOPOA BA3KOCTb
Bblllie, YeM Yy XBOWHbIX. Hanpumep, y Keapa v NUXTbl BA3KOCTb MeHbLUe NoYTu B 3 pa3a, 4eM y
ACeHs.

MpoYHOCTb Ha CXKaTue, pacTAXeHue. ITU BUAbl NPOYHOCTU M3MEPSIOT CONPOTUBNAEHNE AepeBa
aecopmaLMm Noa BO3AENCTBUEM CXKATUA AN PacTsHKeHUs. MPOYHOCTb Ha CKaTWe U pacTsXKeHue
Ba)KHbl A1 3/IEMEHTOB, KOTOPbIE MOABEPraloTCs AABMEHNIO AN TATOBLIM Harpy3kKam.

MpoyHOCTb Ha cABMUr. VI3mepseT conpoTUB/IeHNe APEeBEeCUHbl CABUraloWwmM ycunnsam. Hekotopble
KOHCTPYKLMK y3/10B MOCTOB, Mebenu, chepm paboTatoT Ha caBur. NIPOYHOCTbL NOPOA AepeBbLEB NPU
n3rnbe — 75-155 Mla npu BRaxxHocTn 12%.

MpoyYyHOCTbL HAa CMATHE, CKanbiBaHWe. DTOT BWUJL MOKa3zaTenen MNPOYHOCTM um3MepseT
CONPOTMB/IEHNE OPEBECUHbI CXKaTWUO BAOb BOJIOKOH. [TIPOYHOCTbL Ha CMATUE Ba)XKHa NPU OLEHKEe
CTOMKOCTW OPeBECHbIX CT0/I00B, KOJIOHH, CBail.

Ynpyroctb ApeBeCHUHbI

OnpepeneHmne. YnpyrocTb JpeBeCcMHbl — 3TO CMOCOOHOCTbL MaTepuana BO3BPALLATLCSA K CBOEW
NCXOAHON (hopMe Mocsie YAaNeHUs Harpy3Kki. XapakTepMCTUKa CBSI3aHa C BO3MOXHOCTbLIO MaTepuana
BOCCTAHAB/MBATLCS MOC/E MEXAHNYECKOr0 HaMpPsHXKeHNs.

Kak usMepsaloT. Ynpyroctb n3mepseTcs C NCNoJib30BaHWEM NapaMeTpa, Ha3biBaeMOro MoayJsieMm
ynpyrocTi. 9TOT MOAYJ/Ib MOKa3biBAEeT, HACKO/IbKO APEBECHbIA MaTepuan MOXeT LethopMUPOBaTbLCS
noA LeiCTBMEM MEXAHNYECKOr0o HanpsXKEHUs 1 BOCCTAHABAMBATLCS NOC/e ero yaaneHus.

OaHUM 13 Hanbonee pacnpoCTPaHEHHbIX — MOAYAb YNPYyrocTu B M3rnbe (unm npocto Moaynb
ynpyrocTtu), kotopbin 06o3HavaeTca bykson E. Moaynb ynpyroctu namepserca B nackanax (Ma) nam
B ruranackansx (rMa).

Ana Yero ucnonb3yloT. YNpyrocTb APEBECUHbI BaXXKHa /19 OLLEHKN €€ NoBeeHUs NoL Harpy3koi,
ANA NpefcKa3aHns Toro, Kak byayT cebst BeCTW KOHCTPYKLMMN MPU U3MEHEHUAX BHELIHUX YCNOBUNA.

B




BbICOKMA MOAYb YNPYrocTy 06bIYHO YKa3blBAET Ha TO, YTO MaTepuas XeCTKUA, MeHee NoBepXeH
fedopmMaLmn. BeICOKUM KO3(pDULMEHTOM MOLYNSA YNPYrocTu cpeaun aepesbeB obnafatoT Oyk, scCeHb,
NNCTBEHHMUA, camMwnT. CaMbl HU3KWUA — Y TOMONS, JIUMbl, OCUHBI.

OT 4Yero 3aBUCHUT. YNPYrocTb MOXET 3aBUCETb OT HanpaBJieHUs, B KOTOPOM MPUMEHAETCSH
MexaHu4yeckoe HanpshkeHune. HanpuMep, LepeBo MOXXET UMETb pPa3Hble 3HA4YeHMUa MOAYNSA YNPYrocTu
B HamnpaBJieHUW BOJIOKOH (MapanfnesbHO BOJIOKHaM) W B HamnpaBJieHWW MOMepek BOJIOKOH
(MepneHanKyNapHO BOJIOKHAM).

TBepAoCTb ApeBeCUHbI

OnpepeneHne. 3ToO MEXaHNYECKOE CBOMCTBO, KOTOPOE XapakTepuyeT CONPOTUBIEHNE MaTepuana
BHEAPEHWIO B HErO APYroro TBEPAOro Tena.

TBepAOCTb BANAET Ha CTOMKOCTb MaTepuana K LapanuHam, M3HOCY W Apyrum cdopmam
NMOBEPXHOCTHOIr0 MOBPEXAEHNSA. 3aBUCAT OT NMOPOAbl AepeBa, BNAa)XXHOCTWN, HanpaBieHNs BOJIOKOH.
9Ta ocobeHHOCTb Ba)kHa npu BbiIbope NuaoMaTepunanos ANA pas3fNYHbIX Lenen. Hanpumep, ans
HaMNOJIbHbIX MOKPbLITUIA 4acTO BbIOMpPaAOT APEeBECUHY C BbICOKOW TBEPAOCTbIO, YTOObI YMEHbLINTD
N3HOC N LapanuHbl — ay6, NNCTBEHHULY, ACEHb.

Kak usmepsaioT. TBEPLOCTb APEBECUHbI ONPedenatoT Ha MOBEPXHOCTAX NOMNEepeYyHoro, paamanbHoro,
TaHreHunanbHoro pa3spesos. 3mepsaeTcs B HB — Hardness Brinell (TeepaocTtb bpuHenns) nnum MMa.
10 MMNa - 310 1 HB nan 10 H/mmM2,

Mo TBEPAOCTW AepPeBbs Pa3fAensaoT Ha TPU Fpynnbi:

CreneHb NMoka3saTenu, Mopopa pepeea
TBEpAoCTHU H/MmM2 P P
COCHa, eflb, Kep, MOX>XEBEJIbHUK, TOMOb, INNa, OCUHA,
Msarkue no 40
KaluTaH
nucteeHHmnuUa, bepesa cnbupckas, byk, oyb, BA3, nnaTaH,
Teepable oT 40 po 80 psibuHa, KNeH, nelnHa, opex rpeukunin, xypma, a61oHs,
ACEeHb
akauus 6enas, aToba, bepesa xenesHasd, rpab, camwwimT,
O4eHb TBEpPAbIE cebiwe 80
(hucTawka, Tucc

CTeneHb TBEPAOCTU HEODXOAMMO Y4MTbIBATh NMPU Ha3HAYEHNN PEXMOB 06paboTKN.

MeTopabl u3MepeHua. VamepseTcs cunon, HeobxoanMon A9 BHEAPEHNS UHOEHTOPA B MOBEPXHOCTb
apesecHoro obpasua. O6bIYHO UHAEHTOP — 3TO LWAPWK WU aJMa3HbI KOHYC.

CyLLecTByeT HeCKOJIbKO OCHOBHbIX TECTOB 4J1 U3MepeHUs TBepOOoCTUN fepeBa:
1. Tect TBeppnoctu no bpuHennio (Brinell Hardness Test). B HeM ncnosb3yeTcs Wapuk Uan

NHOEHTOP B hopMe Lapa, KOTOpbI BAABJIMBAETCA B NOBEPXHOCTb MaTepuana. M3mepseTca cneg,
OCTaB/IEHHbIN NHOEHTOPOM. Pe3ynbTaThl BbipaxatoTcs B eanHuuax HB (Brinell Hardness).
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TBEepAOCTb pa3HbIX NOpoa AepeBa no bpuHennio:

NMopona pepeBa TeeppocTtb, HB

Enb 1,3
CocHa 1,6
JlIncTBeHHMLA 2,6
BuiHs 3,2
Mpywa 3,3
bepesa 3,5
Ny6 mMopeHbIn 3,8
Ny6 KpacHbIn 3,9
fceHb 4

Kenop 4

KneH KaHaackun 4,7
KneH eBponenckun 4,7

3. Tect TBeppocTn no Bukkepcy (Vickers Hardness Test). icnonb3yeT nHaeHTop B popme pomba ¢
yrnom B 136 rpanycoB. TBEPOOCTb BbIYUCAAETCSA MO AJIMHE cnefa. Pe3ynbTaTbl N3MepPeHUN
BblpaxkatoTcs B eanHmuax HV (Vickers Hardness).

4. Tect TBeppocTu no PokBenny (Rockwell Hardness Test). B 3TomM TecTe ncnonb3yoTCa pasHble
NHOEHTOPbLI N MacwTabbl TBepaocTyM (A, B, C). OTOT MeTo4 Yalle NPpMMEeHAeTCs A8 METaoB, HO
noaxoanT 1 ANns nepesa.

Ana yero HY>KHO 3HAaTb MéXaHun4eckKkue CBOMCTBA ApeBeCUuHbI

MpoekTUpoBaHUe, CTPOUTENbLCTBO. VIHXeEHepPbl U apXUTEKTOPbl UCMONb3YIT 0COBEHHOCTHU
nunomMaTepnasioB Npu NPOEKTUPOBAHUN N CTPOUTENbCTBE 3AaHUIA, MOCTOB, Mebenn u apyrux
KOHCTPYKLMIA. DTO NOMOraeT NpaBuibHO 0TOMPaTh, Y4NTbIBaTb pa3Mepbl pa3MeprpoBaTh APEBECHbLIE
3/1eMeHTbl, 4Tobbl obecneymBaTh HEOOXOAMMYIO MPOYHOCTb U YCTONYNBOCTb.

Be3onacHOCTb, HapeXHOCTb. YT0bbl caenaTb KOHCTPYKUWUW M3 fepeBa HafLeXHbiMU W©
Be3onacHbIMK, HYXXHO 3HaTb 0COBEHHOCTW ApeBeCUHbl: MoBeAeHMe B pa3HbliX YCA0BUAX, MO
Pa3HbIMU Harpyskamu. 3TOo NoMoxeT Mn3bexaTb HeECYaCTHbIX C/Ay4YaeB MNMpU paspylleHuu
KOHCTPYKLMA.

Bbibop MaTepuana. Buibop noaxopsiuero matepuana MOXeT BAUATb Ha MPOYHOCTb,
LO0/ITOBEYHOCTb, BHELWHWA BN KOHEYHOrO NpoaykTa. Hanpumep, 4NS M3roTOBAEHUSA NbDK Yalle
BblbupatoT 6epesy n iceHb — rnbkue, NPoYHbIe MOPOAbl AEPEBLEB.

MporHo3 noBefeHUs KOHCTPYKUMW B YCAOBUAX dKCNayaTauMMu. 3HaHME XapaKTepUcTuk
nuaoMaTepnanoB Ba)XHO AN NpeLCcKa3aHWs MOBEeLEHUA CTPOUTENIbHbIX 3JIEMEHTOB B YCJIOBUAX
sKcnyaTauunu. 3To BKJOYAET B cebs yyeT BO3AENCTBMSA BAXXHOCTW, TEMNEPATYPbl U BPEMEHUN Ha
N3MeHeHMe CBOWCTB MaTepuasa. Hanpumep, noBeaeHne AepeBsiHHbIX CBall B YC0BMSIX NOBbILIEHHON

3HaHMe 3Tux ocobeHHocTen obecneuynT 3hdekTnBHOE, Be3onacHoOe MCNoNb30BaHNE OepeBa B
Pa3NyHbIX Chepax YenoBeYeCKoN AeATENBHOCTM.
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[lononHuTeNnbHbIE MaTepuanbl NO TeéMe

FOCT 23431-79 [ipeBecuHa. CTpoeHne n GuU3NKo-MexaHN4eckmne CBONCTBA. TEPMUHLI U OnpefesieHns
— nepeYyeHb OCHOBHbIX TEPMUHOB, OMMNCLIBAIOLLNX MEXaHNYECKME CBONCTBA APEBECUHBI.

ABTOp CcTaTbMm:
HerHnc ConoHMubIH

BeayLuit TeXHNYECKUIA CNELNANMCT HanpaeieHns «KneéHble fepeBsHHbIe
KOHCTPYKLMN»

OTBeT chopMUpoBaH B

6a3e 3HaHWIN NO CCbiNike Eﬂ
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