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Glued massive wood. Methods for determining the ultimete strength
of serrate glued joints in static bending

OKRCTY 5305

ITaTa seesenns 61.07.79

Hacrodauidz craHmapT pacrnpocTpaHseTcd Ha MACCHUBHYIO KJIEECHYIO IPEeBSCHHY M YCTaHABIMBAET
METOIbI ONPEACACHUS Ipeaeaa IMPOYHOCTU 3YOUAThIX KJIEEBBIX COCAUHEHHUMN IIPHA CTATUYECKOM U3rnoe.

CyLIHOCTb METOLOB 3AKIIOYACTCS B ONpeacneHU MAKCUMAIBHON HArpy3KU, paspyuiaiolen odpaselr
Mpyd U3rnbe, ¥ BEBIYUCIEHUN HanpsLKeHUs (IIpeaesia MpoYHOCTH) IPU 3Toi Harpy3ke. Meroas! pazinyarorcs
MEXIY coboil pazMepaMu oOpa3loB.

1. METOJI OITPEAEJEHHUA NPEJAEJIA ITPOYHOCTH 3YBYATHIX KIEEBBIX COEAUHEHUN
TP CTATUYECKOM HM3I'NBE HA OBPA3IIAX HATYPHbBIX PASMEPOB

1.1. AnmapaTtypa
MamnHa ucneirateabHas mo 'OCT 28840 ¢ morpeulHOCTbIO U3MepeHHMsT HArpy3KH He 6oisee 1 %.
IIpucrniocoGieHue IS UCIIBITAHUS, COCTOSILIEC U3 OCHOBAHUSA C ONIOpaMM U JIBYX HArpyXarolMX HOXEH
(cM. yeprex). Onoppl U HarpyxXarouie HOXHU JO/DKHBI ObITh BBICOTOM HE MEHEE ABYX TOJIUMH A obpa3sua.
Harpyxaroliiye HoxXu JOJXKHBI UMETh paIuycC 3aKpymieHus R, paBHbi 1,5—4 A. Onopbl JOJDKHBI COCTOSITH
U3 IUIOCKHMX CTaJIbHBIX IUIOINAZoK TojauiMHoit He MeHee 0,006 # u mmpuHon 0,85—1,0 A, cBoGoxHoO
ITOBOPAYMBAIOIIIUXCSHA HA OCHAX WJIM Karkax.
JinHa HOXeW M ONOPHBIX IUIOIIANIOK AO/IK- 4
Ha ObITh HE MeHEee MAKCUMAJIbHOU IIUPHUHLL
UCIBITBIBAEMBIX 0O0PAa3IIOB. Z ' ’%’f 72

PaccrosHue mexny LeHTpamu orop [ 3 ﬂ. ",‘

YCTAHABJIMBAIOT B 3aBUCUMOCTH OT TOJILIMHDI
obpasua 12—15 A. PaccrossHue MeXIy UEHT- _-.-—
paMH Harpyxamwiuux HOXeH JOJIKHO OBIThH ., ' ' 7

paBHO !/; paccTosiHUsSI MexXIy LeHTpaMHu (%

orop. ITorpeiiHocTh U3MEpEeHHS 3TUX pac- 4 [

CTOSTHU JoJKHA ObITh HE Oosee 1 MM.

Ulranrenuupkynb no F'OCT 166 ¢ 1io- I — HarpyXaowui Hox; 2 — obpasell; 3 — crajbHas IUIOLLAAKA;
IPEUTHOCTBIO H3MEpeHHUS He Oosiee 0,1 MM. 4 — ochb (KaToK)

AnmapaTtypa ¥ MaTEpPHUAILI VIS ONpenesie-
HHA BIaxHocTH apeBecMHBI — 1o 'OCT 16588.

(M3menennas peaakuma, Mim. Ne 2).

1.2. Otbop M mmoATOTOBKA 00pas3uos

1.2.1. Meton oTtOopa, KoaudecTBO 00Pa3IIoB M UX BIAKHOCTD JOJDKHEI YCTAHABIMBATHCS HOPMATUB-
HBIM JOKYMEHTOM HA KOHKPETHBIA BHI KICCHOH ITPOOYKLINH.

(A3menennas peaakuusa, U3m. Ne 2).

1.2.2. O0Opa3upl CKJIEUBAIOT CIIELUHANBHO WIH BRIIWIMBAIOT M3 IOTOBOH IPOLYKUMUU B BHIAE IPSAMO-
YTOJIBHOM IIPH3MBL C COCIUHEHHEM MMOCEPEAUHE JIUHBI.

N3nanne obunnaibHoe Ilepeneyartka BOCHpenieHa
w

© H3nparesnncTBO craHAApTOB, 1978

© UIIK HzmarenncTBo craHAapToB, 1999
[Tepensnanue ¢ UsMeHeHHaMu
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B ciyyae crnienagbHOrO HM3roTOBJIEHHUS 00pasubl CKAEHBAIOT IO TEXHONOTMM, YCTAHOBJICHHOM IUIA
NaHHOIO BUAA KJIeeHOM NMPOAVKLMH, U N3 IPEeBECHHbI TOX MOPOALI, U3 KOTOPOR U3TOTORAIOT 3TY NPOAYKLIHIO.

1.2.3. limiHa obpa3ua fomkHa ObiTe oT 15 no 18 TOMIMHH B 3aBUCHMOCTH OT PacCTOSAHUH MEXIY
[{EHTPAMH OITOp MPUCIIOCOONEHM IS HCHOBITAHMA. 3a TOMIMHY obpa3la A MpUHUMAIOT pasMep Mo
HAIIPaBJIeHUIO MPUIOKEHUSA HATPY3KH.

Cpennsis (pabGouast) 4acTh MIMHBI 00pasla, pa3MepoM He MeHee 6 h, no/okHA ObITh CBOOONHOM OT
BUIMMBIX ITopokoB aApeBeckHbI 1o J'OCT 2140 u nedekToB CKICHBAHHUA.

Ha koH11ax o6pasua mopoku U gedeKThl, COOTBETCTBYIOLIIME YCTAHOBISHHBIM HOPMaM UCIILITHIBAEMOH
KJIeEHOH INPpOAYKLMHU, OJONYCKAIOTCA.

(M3menennas penakuusa, Mam. Ne 2).

1.2.4. O6pasusl JODKHB! UMETh Ce4eHHUe Mo TOJILHUHE U LIUPUHE, PABHOE IMTOJHOMY CEYEHUIO UCITHI-
THIBAEMOM KJIEEHOHU ITPOOYKIIHNH.

1.2.5. Ecniu obopymoBaHHe He IO3BOASET HCHLITBIBATH OOpas3libl ITOJIHOTO CEYEHUs, HOIYCKaeTcs
UcIIpITaHUE 0o0pa3lioB YMEHLUIEHHOTO CEYCHUS.

[Tpu UcrbITAHUM HArpyXXeHHeM Ha IJIACTh KJIESHVYIO NMPOAYKIMIO pacUIKBaOT HA HECKOJIBKO 00pa3-
OB PABHOM IIMPHUHBI, KAXIbII U3 KOTOPbIX UCIBITHIBAIOT.

IIpy HcnHITAHMM HA KPOMKY M3 KJIIEEHOM MPONYKIIMU BBIMHUIXBAIOT 0Opasibl TOMILIMHON HE MEHee
OJHOW TpeTH IUMPHHBI MCIIBIThIBaeMol npoaykumu. Ilpy sTtoM, eciaum TosuuHa oOpaslia COCTaBIAET
ITOJIOBUHY WIH QoJiee LUMPUHBI UCTILITEIBAEMON KJICEHOU MPOAYKUMWH, TO MCIIBITHIBAIOT OAUH oOpasell or
ceyeHust. EciM TonuyHa obpalila MeHee TMOJOBHHBI LIMPHHBI UCIBIThIBAEMON KJIEEHO! MPONYKIIMU, TO
BBIPE3aI0T 10 OHHOMY 00pas3uy U3 oberx noJoBrUH ceyeHUA. Kaxnplii o0pa3sell, MCNbIThIBAEMbIA Ha KPOMKY,
JOJDKEH BKIIOYAaTb KPOMKY MEPBOHAYAIILHOIO ITONEPEYHOI0 CEYEHUA UCTIBITHIBAEMOM KIECHOU MPOAYKIIUU.
[Ipu ncnpITaAHUHM 3Ta KpOMKA pa3MellaeTcsa B pacTAIHYTOH 30He (HA oIlopax).

1.2.6. IllepoxoBaToCcTh IMMOBEPXHOCTH UCIIBITHIBAEMbBIX 00pa3OB JOIKHA COOTBETCTBOBATH LLIEPOXOBA-
TOCTU TNOBEPXHOCTH UCIIBITLIBAEMON KJICCHOM ITPOLYKIIUH.

1.2.7. J10 U3roTOBJIEHUS] UCITBITAHMS O00Opa3lOB 3arOTOBKH BBIAEPXHUBAIOT B MOMEILEHUH TIPH TEMIIEe-
patype (20+2) “C U OTHOCUTENBHOU BJAXHOCTH Bo3ayxa (65+5) % He MeHee 3 cyT 1mocJie CKiIeHuBaHUA 6e3
HAarpesa ¥ He MeHee | CYT IOCJIE CKICHBAHNSA ¢ HAIPEBOM.

(M3meHeHnasn peaakumsa, M3m. Ne 2).

1.3. llpoBegeHUue UCOHBITAHHUH

1.3.1. Ilepen ucrnblTaHUEeM y Kaxaoro obpasna iocepeaute IUIMHbl U3MEPSIOT TOJILLUHY A B HaIpaB-
JCHUHU TPWIOXEHUS] HArPY3KM U LUMPUHY b B HAIIpaBJICHUH, NIEPIICHAMKYISAPHOM MPHIOXEHUIO HArPYy3KH,
C nmorpeursocTeio He 6osee 0,1 MM.

1.3.2. McnpITaHUA TTPOBOMAT IO CXeMe, NMPUBEJEHHOH HA YepTeXe, ¢ MPHIOXKEHHUEM HaIpy3Kd Ha
[U1acTh WIM KpoMKy. Harnpasinenne npuioxXeHUs] HAarpy3Ku yCTaHABIWBACTCH HOPMATHUBHO-TEXHHWYECKOH
NOKYMEHTAIIMEN HA MCIBITHIBAEMYIO KIECCHYIO ITPOAYKIIUIO.

1.3.3. OOpasel; HarpyxaiOT paBHOMEPHO C IIOCTOSSHHON CKOPOCTBIO HAIrPYXEHMA WIU IMOCTOSSHHOU
CKOPOCTBIO MEpeMEeleHUS HarpyXalouled roJJOBKM MalluHbl. CKOpOCTh NOJIKHA OBIThH TAKOM, UTOOBI

obpazel] paspywnicsa yepes (5+2) MHH Ioclie Hayala HarpyxeHusi. MakcMManbHy10 Harpysky P .. ofnpe-
IENAIOT ¢ norpeiHocThio He 6osiee S0 H (5 xre).

[lokazaHusa P, ¥ Xxapakrep paspylieHHs oOpa3loB 3aMMChIBAIOT B IPOTOKOJ (CM. IPUIIOXKEHUE).

PesysipTaThl MCHIBITAHUHN 0DOpA3LIOB, PA3PYIIUBIIUXCS 33 MpeaeaaMy pabodeil 4acTH 1o JOMYCKAEMbIM
nopokKaM 4 gedexraM Ha KOHuax obpa3ua, He YYUTHIBAIOT.

1.3.4. HenocpeaCTBEHHO I10Cje WUCIBITAHUS ONPENCSsiIOT BIAXKHOCTL 06pa3loB B COOTBETCTBHU C

["OCT 16588. Ilpoby Ha BHaxXHOCTh OepyT BOJM3M M3JIOMA U3 KAXI0M MOJIOBUHBI 00pa3ia. 3a KOHTPOJIBHYIO
BEJIMYUHY IIPUHHUMAIOT OOJIbllIee 3HAYEHUE BJIAXHOCTH OJHOHN U3 IOJOBHH obpa3sLa.

1.3.3, 1.3.4. (M3menennas penakumusg, M3m. Ne 2).
1.4. O6paboTKa pe3yJIbTaTOB

1.4.1. Ilpemen rpo4yHOCTU 3yOYATOro KJIEEBOIC COEAUHEHHUS NMpHU cTarudeckoM uarude (o) B Mlla
(krc/cm?) BeraucsioT ¢ okpyrienueM no 0,1 MITa (1 krc/em?) o popmyne

P
bh?

g —

roe P ., — MakcuMaibHada paspyuuawpoumas Harpyska, H (kre);
[ — paccTosiHMEe MEXAy LIEeHTpaMH OIlop, MM {(CM),;
b — mmpuHa obpasua, MM (CM);
h — ToNILMHA obpasua, MM (CM).
(M3menennasa pexaxkuusa, Ham. Ne 2).
1.4.2. CratUcTHYECKYIO 00paboTKy pe3yabTaToB McnbIraHWi BHINONHSAIOT Mo 'OCT 16483.0.
1.4.3. 3a pe3ynpTaT HCIIBITAHUS OJHOIO COENUHEHUS] IPM HArpyXeHWH Ha IUIACTh IIPHHHUMAIOT
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cpenHee apupMeTHYECKOoe 3HAYCHUE Mpelesa MMPOYHOCTH BCEX MCIHBITAHHEIX 00paslios, BHIPE3AHHBIX U3
ITOTO COEAUHEHUA.

3a pe3ynbTaT UCIIBITAHKS ONHOIO COCHMHCHUS NMPY HArPYXKEHUM Ha KPOMKY MPH ABYX UCIBITAHHEIX
o0Opa3uax, BIPE3AHHBIX U3 9TOTO COCAKHEHUA, NMPpUHUMAIOT MEHbILEe 3HaYeHUe TIpeliena IMpoOvYHOCTH.

1.44. (Mckmouen, Mam. Ne 2).

1.4.5. Peayabrarhl U3MEpeHUN M MCITBITAHMA 3aMUCHIBAIOT B IPOTOKOJ (CM. NMPUWIOXEHNE).

2. METOII OIIPEJAEJNEHUSA NPEAEA TPOYHOCTH 3YBYATHIX KJIEEBBIX COEAMHEHNU
NPY CTATUYECKOM U3TUEE HA MAJILIX YHCTBIX OBPA3IIAX (MCCIIENOBATEJNRCKUN)

2.1. Annapartypa

Mamuna ucneitaresibdas o N'OCT 28840 ¢ nerpelrHocThio H3MepeHUs He Sonce 1 % ¢ puanasoHoMm
Harpy3ok 0,2—2 kH (0,02—0,2 Tc).

[IpucnocobnreHNe A KCNBITAHUS, HITAHTEHIHUPKYIH 1o 1. 1.1,

Arrapartypa ¥ MaTepHaIbl IS onpeacieHus siaxXHOCcTH apeBecuHbl — o ['OCT 16483.7.

2.2. OTbop U MoAroToBKa odOpas3uos

2.2.1. Meroa oTtbopa, KOMMIECTBO 00pa3ioB M UX BIAKHOCTh YCTAHABJIMBAIOT B COOTBETCTBUU C LIEJNLIO
MCCIIeNOBAHUSL.

2.2.2. O0pa3iupl CKICUBAICT CIELHAIBEHRO WIM BBIMTWIVBAKOT U3 N'OTOBOM NPOAYKIIMHA B BHIE [TPAMO-
YroJibHOM MpHU3MBbI ¢ ocHOoBaHKeM 20 x 20, mnuHoit 300 MM ¥ 3yOYaThIM KJIEEBBIM COEIUHEHUEM ITOCEpENNHE
JJIUHBL.

B ciydyae crieliMaibHOro0 M3roTOBJIEHUSA O0paslibl CKICUBAIOT IO TEXHOJOIMHH, YCTAHOBICHHOHN IS
NaHHOro BMIA coeauHeHUil. [IpeBecuHa 06pa3toB KoKHa ObITh CBOOOIHOM OT BHAUMBIX TOpokoB o 'OCT
2140 u medeKTOB CKIICHBAHMA.

2.2.3. PacnoyoxeHuUe IUUNOB B oOpa3le mo IIMpPHUHE COEOAUHEHMUS NOJDKHO OBITh CHUMMETPUYHDBIM
OTHOCHTEJhHO MPOJOJBHON OcU 00pa3lia H OBMHAKOBBIM BO BCEX UCHBITBIBAEMBIX 00pa3ilax.

2.2.4. WaroropiieHUe oO6pa3ioB AOJKHO cooTBeTCcTBOBaATh TpeboBaHuam ['OCT 16483.0.

2.3. llpopeneHue UCNBITAHUH

2.3.1. O6pasupl UBMEPSIOT B COOTBETCTBUM ¢ 1. 1.3.1.

2.3.2. HcneiTaHusa obpa3iioB NpoOBOMSAT MO cxeMe, MpUBeJeHHOH Ha yepTexe . 1.3.2 rpy BepTHKAIb-
HOM PacCIIOJIOXEHUM ULIUIIOB.

2.3.3. OOpasel HarpyxarwT paBHOMEPHO C ITOCTOSTHHON CKOPOCTHIO HATPYXKEHUSI WIH IMOCTOSHHOM
CKOPOCTBIO I[IEpEMELIEHUA HArpyXalouleu roloBku MauiMH. CKopocCTh 0JIXKHA ObITh TAKOM, YTOOBI 06pa3el]
paspywaincs yepes (2,540,5) MUH nociie Hayaa HarpykXeHusi. MakcuManbsHyIO Harpy3ky P, .. Onpeaesiior
¢ rrorpemtHoctbio He 60s1ee S0 H (5 xrce).

[lokazanus P_., U Xapaxkrep pa3pylIeHUA oOpa3loB 3alIMChIBAIOT B [IPOTOKOJ (CM. MIPHIIOXKEHHE).

(M3meHennan pexaxumsa, M3m. Ne 2).

2.3.4. HenocpeaCTBEHHO ITOCIE UCIIBITAHUH ONMPEaS/IsIOT BIAXHOCTh KaXI0ro oopasua B COOTBETCT-
B ¢ TOCT 16483.7. [1po6y Ha BiaXHOCTh OepyT M3 KAXKIOH NOJOBHMHBI 0bpa3la.

24. Obpadborka pe3yabTaToB

2.4.1. Ilpengen nmpoyHOCTH 3yOYATCro KJIEEBOI'O COEIUMHEHUA oOpaslia NMpu CTaTUYECKOM H3rube o B
MIla (xrc/cMm*) BeruMcisior o . 1.4.1, 1.4.2.

(A3Menennasn penakuma, Mam. Ne 2).

2.4.2. 3a pe3ynbTaT UCIILITAHUS MPUHUMAIOT cpeaHee apudMETHYECKOe 3HAYEHHE NTpenesia MPOYHOoC-
TH BCE€X UCNBITAHHBIX 00pa3LoB, BRIMWIEHHbBIX U3 OXHOI'O COEIAHHEHMS.

2.4.3. PesynbTaThl UBMEPEHMN N UCTIBITAHUN 3aITUCHIBAIOT B IIPOTOKOJ (CM. IIPMJIOXKEHHE ).
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HPHIAOXEHHE
Pexomerndyemoe

[MTPOTOKOJI
onpene/ieHAA npejxesia NPOYHOCTH 3YOYATOro KJICeBOro COCMHEHMA NPH CTATHYECKOM H3rnde

Ha3zHaueHUe UCHBITAHUNA

Hara ckneuBaHusA

[Topona npeBecuHbI

HauMeHoBaHHe U MapKa Kjies

[TapamMeTpbl coeAHEHUA: DJIMHA WIHITa, MM (CM)

lIar coeaANHEHNUs, MM (CM)

3aTYIUIEHHE LIHIa, MM (CM)

il

PexciM cKJIeHBaHUA:

Temneparypa, "C

v

Jlarnenue npeccopanusi, Mlla (KI"C/CMZ)_______

L O L .

R —

CKopocCTb NnepeMelieHUsI HArpyXalolieil roJJOBKM MCIIBITATEbHOM MAIIMHBI, MM/MHWH, MWJIH CKOpPOCTb HarpyXeHuA,
MIa/c

T— - e e e e ekl

Pa3aMepbl nonepeyHoro Paccrosatue j
cedyeHUs obpaslia, MM (CM) MEXIY MaxkcuMaibHas Hpeneu |
MapkupoBKa ) e Yy | Paspyliaiomiasi | MPOYHOCTH BraxkHocTb Xapaxrep
obpa3ia or 011 prp[’am Harpyska Crars MI;[a W, % pa3pyuIeHu
LMpUHa b TONIMUHA A (cM) P H (xkrC) i (xrc/cm?)
[Tonnucek Pacimugporka nmoanucH .
JlaTta

IHPHIIOXEHUE. (M3menennas penakums, Msm. Ne 2).
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