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1 dean padoThbl

HccnenoBate pacnpeneneHue HaANpsHKEHWM B MAaKeTaxX TOYEYHBIX CBAapHBIX
COEIMHEHN.

2.001u1e moJI0KeH.

IIpn pacyere TOYEUHOro CBApPHOTO COEAUHEHUs, HATPYKEHHOTO IPOAOJBbHOU
CHJION HaNpsKEHHsI cpe3a B TOUKAX, OMPEEISIIOT Mo (hopMyIie:
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rne P — npononbuas cuna, geiicTByromas Ha coeTMHEHUE;
N — 4YUCJIO CPE30B TOUYEK;
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F _ 0 o
Fo —mnjaomanb Cpe€3a TOYKHU ( 0 4 ), rac do — AHaMETp CBapHOU

TOYKH.
IIpy >TOM B pacuere MnpeanojararOT, 4YTO BCE TOYKH COCIMHEHUS

BOCIIPUHUMAIOT paBHbIE J0JIM Harpy3kd. OJHAKO HCCIEAOBAHUS MOKAa3bIBAKOT, YTO
YCUIIUSA, JNEUCTBYIOIIME HA TOYKH IPOAOJIBHOTO P, PACIPENEIIOTCS KpanHe
HEPaBHOMEPHO (MPOJOJIBHBIA PsI TOYEK — 3TO TOYKH, PACIOJIOKEHHBIE BJIOJb
NEUCTBUA cuiibl). PacnipenenieHne yCuInii My TOYKaMH B MPOJIOJIBHOM PSAY MpPU
mare t=3d0 MoxeT ObITh IIPEACTaBIICHO:

JBE TOUYKHU 50% 50%
TPU TOYKHU 45% 10% 45%
4eThIpe TOUYKH 43,6% 6,4% 6,4% 43,6%
MATh TOYECK 43,5% 5,8% 1,4% 5,8% 43,5%

Bunno, uyTo KpaliHME TOYKM OKA3bIBAIOTCS HArpyKEHHBIMH 3HAUYUTEIHHO
cuwibHee, 4yeM cpennue. C yBEeTMYEHHEM YHUCIIa TOYEK B MPOJOJIBHOM DPSAy Takas
aucnponopiust Bo3pacTtaer. I[logoOHoe sBIeHHME HMeEeT MecTo IMpu paboTte
COCTUHEHHS B TIpEeNax yMpPyrocTH. TAaKUM 00pa3oM, KOHIICHTpAIHs HampsHKEHHUHA
TEeM BBIlIe, YeM OOJbIlIe TOYEK pacrojiaraeTcs Apyr 3a APYroM B HaNpaBIICHUU
aevictBusi cuibl. [Io3TOMy mpW CTaTHUECKHX HArpy3Kax M3 KaXIOrO IMPOJOJEHOTO
psiga Touek B pacuer Oepercs He Oonee S5 Touek. Ilpu nuHamMuyeckux WU
YCTAJIOCTHBIX HArpy3kax, TJe KOHIEHTpAlus HaMpsHKCHW CHIBHO CHIDKAeT
MPOYHOCTh COSAMHEHUH, U3 KKIOTO MPOAOIBHOTO psijia B pacueT Oepercs He Oomee
2-X TOYEK.



Ecnu muomany cedeHusl CBapUBAEMbIX IJIACTMH HEOJUHAKOBBI, TO BEJIWYHHA
KOHLIEHTpalMU HaNpsOKeHHUsT OOJIbLIE JUI TOYEK, JEXKAIIUX CO CTOPOHBI IUIACTHUHBI,
HMMEIOLIEN MEHBIIEE CEUCHUE.

[Ipn HarpyxeHuu TMONEPEYHONW Mepepe3bIBaIOIIe cuiloi olpa3ua Makera
oOpa3na, MPEJCTaBIEHHOTO Ha puc.3, HMUTUPYIOLIETO JABYTaBPOBYIO Oalky,
pacueTHble KacaTellbHble HANpsHKEHUs] B TOYKAaX ONPENCNSIIOT 1o  (opmyie
JKypasckoro.
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rae Q — mepepespiBaroIas cuia;
Sx — craTuyeckMil MOMEHT 4aCcTU CeYeHHUs OalKu, OTAENsouencs B
pe3ynbTare cpes3a TOUYEK;
{ — mar Touexk;
Jx - MoMeHT wuwHepuum  cedeHHss  OadKM  OTHOCHTEIBHO
TOPU30HTAJIBHOU OCH, IPOXOISALIEN YEpE3 LEHTP TAKECTU CEUECHHUS,
N — YUCJIO TOYEK B MMONEPEYHOM pAAY (B HaIIeM ciydae OJHA);

Fo — mmomans cpesa Toukw.
B nanHOi paboTe pacmpelelicHHe HalpsHKEHHH B MPOJOJBHBIX PSAAaX TOUYEK

OMpEeNENsIOT Ha MakeTax 0OpasIoB, MOKAa3aHHBIX HA puc.l M pUC.2, UMUTHPYIOLIUX
IIPOJIOJIBHBIN pa3pe3 CBAPHOIO COEIUHEHUS, COCTOSILIETO U3 TPEX JIUCTOB, CBAPEHHBIX
BHAXJIECTKY 4epe3 TPH TOJIIMHBI MAThI0 ToukamMu. OOpa3isl U3rOTOBIEHBI U3 CIUIaBa
Awmr6, mogmens ynpyroctd kotoporo E=0,69-105 MlIla. B o6pasue 1 cymma
MJIOMIAJICH CeYeHUSI KpaliHUX JIMCTOB BIIBOE OOJIBINE IJIOMIAIN CEUEHUSI CPETHETO X
Fk =2Fc . B o6pasie 2 cymma muiomiaiei ceueHus: KpalHUX JUCTOB paBHA IUIOIIA TN
ceuenus cpenuero nucta X Fk =2Fc.

HccnenoBanust pacnpencsieHUs HANpPSHKEHUM B CBApPHBIX TOYKAX KOHCOJBHOU
0anKy, Harpy>kKeHHOM TMorepeuyHor cuiol Q, ompenensoT Ha oOpasle — Makere.
Marepun makera ctanb Ct.5, MOy yrpyroctu kotopoit E=2,2-105 MIIa. Pa3zmepsl
oOpaslla M cxeMa HarpyXKeHusi nokazaHa Ha puc.3. Bemuuuny Harpysku Q
OLICHUBAIOT MO MpOrudy Oanku, HU3MEpSIeMOMY HWHIMKATOPOM YacOBOIO THIIA.
HeoOxomumelii iporu0, cOOTBETCTBYIOUIMM 3aJaHHONW Harpy3ke QQ, OmpenessioT Mo
TapUPOBOYHOMY TpaduKy.

Touku coemunenus (puc. 3) paboTalOT Ha cpe3 MO JEHCTBUEM KacaTeIbHBIX
HaIpsHKEHUH, BBI3BIBAIONINX CIBUTOBbIE aedopMmarniuu. HanexxHpix crioco0oB 3amepa
CIABUTOBBIX JepopMaliuii HET, TTOITOMY JJIsi ONPENETCHUS BEITUYMHBI KacaTeIbHBIX
HalNpsHKEHUH B CBAPHBIX TOYKAX MCIOJIB3YIOT KOCBEHHbIM MeTo. OH 3aK/II0YaeTcs B
TOM, YTO BHayaje ONpeNessiOT BEIMYMHY YCWIHS, NMEPEeAAIOIerocss yepe3 KaKIyro
TOYKY C OJIHOM JeTalid Ha JApyryro. [ias 3TOro A0CTaTo4HO MpU HArpyXEHUU



o0pa3LoB B MeCTax HAKJIEWKH TEH30JaTYUKOB U3MEPUTh JAedopmauuu €l. Ycumus,
JEeUCTBYIOIINE B 3TUX MECTAX, ONPEAEISAIOT 110 popmyIIe:
P =¢EF

rae E — moayne ynpyroctu marepuana;
F — muomaap cedeHus mIacTUHbI, Ha KOTOPYIO HAKJIEEHbI TEH30JaTUUKH.

3Has ycuius, ICUCTBYIOIIHNE B CEYEHUU 3JIEMEHTAa Nepesl KaKI0M TOUKOM U 3a
Hel, MOXHO 3aKTiounth, uro pasHocts yeummit AF, = F, — P nepenaercs uepes
TOYKY C OJHOM IUTaCTUHBI HA Jpyryo. Tak B oOpasuax 1 u 2 (puc. 1 u 2) pazHuua

YCUITHM AP =FP—-PF, s CpEIHEeM JINCTE€ COOTBETCTBYET YCUJIUIO, TIEPEaHHOMY Ha
KpailHHe TIACTHUHBI Yepe3 JIBE TOYKH, a HAMPSHKEHHUS B ATHX TOYKAX OMPEICIISTIOTCS
o ¢opmyiie.
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o
rI€ JBOWKA Y4YWMTHIBAE€T, 4YTO I[epeJadya YCHJIMA HJIET 4Yepe3 JBE TOYKH,
IIPUCOEIMHAIOIINE KpailHUE TUIACTHHBI K cpeHel. 3nech FO — momans cpe3a Toukw,
KOTOpasi B 00pasiie paBHa MPOU3BEIACHUIO JITTMHBI sapa TOUYKU (20 MM) Ha TOJIIUHY
oOpasma (6mMm).

B o6pasue puc. 3 ycumus nepex Toukoit I u 3a Toukoit F),, m3mepsercs

B KpaifHuX mucrax. pasHocts dtux yeumuit AP, = F, — P, mepenaercs uepes ofHy

TOYKY Ha CPEOHIOK IUIaCTMHY, [O3TOMY HAINPSDKEHUS B KAXKIOW TOYKE
MOJICYUTHIBAIOTCA 110 PopMyJie

3necy F- miomanb cpe3a TOUkH, KOTOpas paBHA MPOU3BEICHUIO JITMHBI s]Ipa
touku (20 MM) Ha TommuHy obpasma (10 mm). Mi3MeHeHHbIC HANPSIKEHUST B TOUKAX

cpaBHUTH C pacuetHbiMU. Omnpenenute &, - Teopermueckuii KodhdunmeHT

KOHOCHTpAIN HaprDKeHI/If/'I B KaXaoM COCOUHCHHMU. HOCTpOI/ITL auarpammy
pacupCacsiCHusT HaIPsAKCHUA B TOYKaAX. ITo IMMOJIYYCHHBIM pE3yJibTaTaM CHACJIAThb
BBIBO/JBI.

3 IIpubopsl 1 000pyI0BaHME, HEOOXOAMMBbIE /sl BHINOJHEHUS padoT.

3.1. MakeThl TOYEYHBIX CBAPHBIX COCTMHEHUN — 00pa3iisl (puc. 1-3).
3.2. MamuHsl A5l pacTsHKeHUs] 00pasIioB.

3.3. Usmeputens nedopmanuii nudposoit [[TU-1.

3.4. HITaHr€HIIUPKYJIb.



4. ITopsiioK BBINOJIHEHUS PadOThlI.

BHUMAHUE. K paGote B mabopartopuu AOMYCKAIOTCS JIMLA, MPOIIEIIINE
MHCTPYKTaX MO TEXHUKE OE30MaCHOCTH, C 3aMUCHIO B CICIUAIBHOM KypHAie, a CTy-
JICHTBl - B KOHTPOJbHOM JHcTe. llepen BKIIOYEHHEM YCTaHOBOK HEOOXOAMMO
MpPeIBAPUTENIHO, BHEITHUM OCMOTPOM, YOEIUTHCS B HAIMYUH 3a3EMJICHHSL.

1. 3anucath BeMMUMHY pacTsaruBaronieil Harpy3ku P nmms oOpasmos (puc.l,2),

cuity Q st o6pasua (puc.3). Benuuuny P u Q 3agaeT nabopaHT WM npenoaaBaTeb.

BHUMAHMUE! Harpyska P na oGpasusl (puc. 1.2) He 6osnee 13 kH (ne Gosee

130 nenmeHuit MO WHAMKATOPY, YCTAaHOBJIICHHOMY Ha MamuHy). {15 oGpasua (puc.3)

cuna Q ue 6onee 3,8 kH, T.e. He 6osee 410 neneHuit o MHANKATOPY YACOBOT'O THUIIA,
3aKpeIJICHHOMY Ha MaKeTe.

2. 3nas ycwiuga P u Q mo TapupoBOUYHBIM TpadukaMm Mg HCHBITATEIbHON

mammuael  Af, = F ( p) u  Makera Afy = ¢(Q)0Hpez[eJme TIOKa3aHUsI

HHAWKATOpPOB, TJC Af p H Af ¢ — IOKa3aHHusA HHAHUKATOPOB, COOTBCTCTBYIOIIUC
3aJaHHbIM HArpy3KaM Ha Fpa(I)I/IKaX. HOJIy‘ICHHBIC JaHHBIC 3allMCaTb B IIPOTOKOJI.

[Tpumeuanue. MamuHa ans pacTsKeHUs o0pas3loB CKOHCTPYHpPOBAHA TaKUM
00pa3oM, YTO COOTBETCTBYIOIIYIO HArpy3Ky Ha 00pasel] perucTpupyioT C MOMOIIBIO
MHAMKATOpa 4YacoBOTO THIA, YCTaHOBIEHHOro Ha HeW. [lomoOHBIN WHAMKATOP
YCTaHOBJICH M Ha oOpasie-makete (puc. 3). ['paduku as mMamuHbl U Juisi oOpasia-
MakeTa MOoJy4uTh y JabopaHTa.

3. YcranoButh obpaser] (puc.l) B 3aXBaThl MAIllIMHBI PACTSHKEHUS M 3aKPETIUTh
CHayaja BEPXHHUM, a 3aT€M HWXHUM IITHIpSIMU. HUKHUNA IITHIPH JOJKEH BXOIAUTH
CBOOO/JIHO, WHAuY€ HAJ0 TOJHATH WM OMYCTUTh HWXHUW 3axBaT. Jyia omyckaHus
3axBaTa pPYKOATKY BpamaTh Ha ce0s (mpoTtuB dacoBo crpenku). Ilepen
Harpy>k€HMUEeM yCTaHOBJIEHHOT'0 00pa3iia HHANKATOP MAlllMHbI YCTAHOBUTH HA HOJIb.

4. TlogkmoouuTh TeH30AaTYUKM K wu3Meputemo nedopmanuii LITU-1. Tlo
ouepen MOAKIIoYAs TaTYMKU, CHATh Ha4YaJIbHbIC MOKa3aHusl MH /U1 BceX AaTYMKOB
Y 3amucath B TAOJHILY.

4.5 Harpy3uth oOpazer; 3aganHoil Harpy3koi P. J[ns HarpyxeHus: pyKosTKy
BpalaTh MPOTUB YACOBOM CTPEIKH.

4.6. CHaTh mokazaHusi AaT4ukoB MK moa Harpy3koil M 3amucaTrh B TaOJHILY.
ITocne gero oOpaser; pa3rpy3uTh, a UICTOUYHUK ToKa U npudop [ITHU-1 oTkiIr0YUTH OT
CETH.



Tabnuna Pe3ynbTaThl H3MEpEHU

Iloxasanus OTHOcHUTENbHAs
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IIpumeyanne: *KommuectBO CTpok B Tabumue JONKHO COOTBETCTBOBATH

KOJIMYECTBY JAaTYUKOB, HAKJIEECHHBIX Ha HCCIEAYyeMblid oOpa3ell.

€1 U €& - OTHOCHUTeNbHas Jaedopmamusi, H3MEepeHHaAss JNaTYUKaAMU C JIMIEBOH W
000pOTHOM CTOPOHBI 0Opasma.

U, — navanbHoe mokazanue npubopa LITHU-1, nmpuraTOoe 3a YCHOBHBIH HYNb NpH
Harpyske P=0.

W — xoHeuHoe noka3zanue npudopa LUTU-1 npu HarpyxeHHoM oOpa3sie.

7. IloBTOpUTH NIEUCTBUSA 1O MTyHKTaM 3 ... 6 1J1a oOpasia puc.2.

8. IToAkr0unTh TEH301aTYUKU oOpasna 3 k uzmepurento aedopmanmii “IITU-
1”” u cHATH HauaJgbHbIE TTOKa3aHus — MIH natunkoB Oe3 Harpy3ku. [laHHbIe 3amucaTh B
Ta0IuUILYy .

9. Harpy3uth oOpazen 3aganHoi Harpy3koi. CHATh KOHEUHble u3mepenus Nk
BCEX JATYMKOB MOJ1 Harpy3Kou, TaHHbIC 3aITUCaTh B TAOJIMILY.

10. MakeTt-00pa3el] MOJIHOCTbIO Pa3rpy3HUTh.

11. Iloacuurats nedopmanuio e=(Mxk—Nu)-10-5, 3apurcupoBaHHYIO KaXabIM
TATYUKOM, OIIPEICTUTH El.

12. Iloacuurtate ycunume Pi B ceueHUsIX MeXay To4YKaMm 1o Qopmyre

P" =& EF U, OTPEACIINB PAa3HOCTH YCHIIHMM !, IO HUM HAaWTH HAIpPSDKEHHS B
Ka)xzou Touke - 10

13. ITocTpouTh auarpaMMy HaNpsDKCHHH B TOYKAaX W CPABHUTH IOJIYYCHHBIC
WCTUHHBIE HaMpsDKeHUs ¢ pacu€THeIMU. [loacuntath K0 PUIMEHTHI KOHIIEHTpAITUN
HaIPSHKEHUH I UCCIEAOBAaHHBIX CBAPHBIX COCTMHCHHM.

14. CnenaTh BBIBOJIBI IO TTOJTYYEHHBIM pE3yIbTaTaM.




15. Odgopmutp otuer. [1oArOTOBUTH OTBETHI HAa KOHTPOJIbHBIE BOMPOCHI U
cAaTh OTYET MPENOJaBaTENIO.

5 Conep:xanue oT4yera

OTtuer oopmsiercss B Terpaau. Kaxaomy oOpasily OTBOJUTCS JBE CMEKHbIE
cTpanuiibl. Ha neBoil cTpaHuile BBEpXY 3alMCBIBAIOTCA HOMep oOpasiia, MaTtepual
Mozenb ynpyroctu E, Bce Hy»KHbIE pa3Mepbl, 3aJaHHble HAarpy3kud M IOKa3aHUs
MHJUKATOPOB, COOTBETCTBYIOLIUE 3aJaHHBIM Harpy3Kam.

Hwxke mnomemaercs Tabnuia C 3amuchio pe3yJIbTATOB M BbIUMCICHUH. Ha
MpaBoOM CTpaHUIIE MOMEMIAIOT ACKU3 00pas3lia (KpyMmHO Ha BCHO CTPaHUILy), MO
ACKM30M JIal0T pacyeT CPEIHUX HANpsOKCHWH B TOYKAX M TEOPETHYECKOTO
kod(uImenTa KOHIEHTpAIMu HamnpspkeHud. Ha 3cku3ax yCIIOBHO ITOKa3bIBAIOT
PacCIoJIOKEHUE TaTYNKOB, HOMEpa JaTYMKOB (1 maTymka, HaKJIIEEHHOTO Ha OOpaTHOU
CTOpPOHE, YKa3bIBaeTCs B CKOOKax). B KoHIIe pabOThI J1€71at0TCSl BHIBOIBI.

6 Bompochl 111 caMONIPOBEPKHU

1.Ilpy pacTsHKEHHMH TOYEYHOTO COEAUHEHHMS JBYX JIMCTOB, CBapeHHBIX B
HaXJIECTKY, JINCTBI COCAMHEHUS M3rndarTcsa. B dem npuunHa usruba? Yem BpeneH
n3rud?

2. B yem paznauume B pacnpeielIieHUH HANpsOKEHUH B TOUKaX MPU ABYX TOYKAX U
IIPH HECKOJIBKUX TOYKaX, CTOSIIMX JPYT 32 IPYTOM B HaIlpaBJICHUH JICHCTBUS CHUJIBI?

3. Kak pacnpenenstoTcss HalpsDKeHUS B TOYKaX MPOJOJBHOIO psjia IPU CBapKe
9JIEMEHTOB C HEOJIMHAKOBBIM ITOMEPEYHBIM CEUCHUEM?

4. Hago 1M y4uThIBATH NPH pacyeTax HaJIW4YHWe KOHIEHTPAlMHM HANpSOKCHUH B
MIPOJOJLHOM PSIIY TOYEUHOI'O COCAMHEHUS W B UYE€M COCTOMT yYET KOHIIEHTpaIluu
HaIpsHKeHUS ?

5. EcTb 1M KOHIGHTpaIys HaNpsPKeHUH B TPOJOJIBHOM psJie TOUEK Oajkw,
paboTaroiiei Ha nonepeuHblid 3ru0? OTpaHUYECHO JIM YUCJIO TOYEK B MPOIOJIBHOM
psze Takou 6anku?
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