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UCIBITAHUE CTEPXKHEHA
KPYI'JIOI'O ITIOINEPEYHOT'O CEYEHUS HA KPYUYEHHUE

1. Heanb paéoThI
O3HaKkOMJICHHE CTYACHTOB, M3yYalONIMX OOMIMM KypC CONPOTHUBIICHUS
MaTepuajioB, C BOMPOCAMU OSKCIEPUMEHTAIBHOTO OMNPEACICHHUS] YHCICHHBIX
3HAYEHUH MOMYJIS yNPYroCTH BTOPOTO pOJa JJs Pa3IHMYHBIX MATEPHUANIOB, a TaKkKe
MCCJICIOBAHNE 3aBUCUMOCTH JAehOpMaIMK CTEP>KHS OT THIA €ro MaTepuana (MOIyJIs

yIPYTrOCTH BTOPOTO POAA).

2. Onucande HenbITaTebHoM yeranosku WP 100

JlaboparopHas pabota npoBoauTcs Ha yctaHoBke WP 100, mpegnazHaueHHOM
JUISL TIPOBEJICHUSI SKCIEPUMEHTOB, CBSI3aHHBIX C HCCIeoBaHUEM AedopMalinii
CTEp KHEN KPYIJIOro MOMEPEYHOI0 CEUCHUS TIPU KPYUCHUH.

YcraHoBKa MOKET OBITh MCIIOJIB30BaHA Kak JJIsl MPOBEIACHUS SKCIEPUMEHTOB
CTyJICHTaMHU, TaK W JJIsI JEMOHCTpAllMUd MPErno/iaBaTeIsIMU Ha YYCOHBIX 3aHATHUSIX
SIBJICHUSL KPYUYEHUSI CTEP>KHEN KPYTIIOTO MOMEPEYHOTO CEUEHUS.

KoHCTpyKIMsl yCTaHOBKH MMEET KECTKUE MATHUTHBIE OMOPBI, KOTOPbIE MOTYT
OBITh YCTAaHOBJICHBI MPAKTUYECKU B JIFOOOE MOJIOKEHUE, YTO JACT BO3MOXKXHOCTh
HETOCPEICTBEHHOT0 HAOIOIEHHUS 32 X0I0M YKCTIEPUMEHTOB.

VYcraHOBKa HCHONB3YyeTCsl MJIA  PELICHHUs] I[IMPOKOro Jvarna3oHa 3ajad,
CBSI3aHHBIX C H3yuyeHHEeM TeMbl «KpydeHue crepkHel Kpyrioro MonepeyHoro
cedyeHus» B mporiecce oOydenus. OHa TO3BOJISIET UCCIEA0BaTh (DyHIaMEHTaIbHBIC
3aKOHBI YIPyTrux Aegopmaruii, BOSHUKAIOIIUX MPU KPYUESHUH.

[TonyueHHbIE SKCIIEPUMEHTAIBHBIE JAHHBIE MOTYT OBITh MPOAHAIU3UPOBAHBI
KaK C IOMOIIbI0 TPaUKOB, TAK U MATEMATUUECKH.

CryneHTbl y4arcsi IUJIAHUPOBATh, BBINOJHATH M OIICHUBATh PE3yJIbTAThI
u3Mmepenuit. [1o pesynbpratam sKCEpUMEHTAIBHBIX JTAHHBIX y HUX TMOSBISETCS 0a3a
Ul JajdbHEWIIero OOCYXIEHUS MPUYMUH, MPUBOMIINIMX K  Pa3pylICHUIO
HCIIBITEIBAEMOT0 00pasIia.

YcraHoBka O6HaI[aCT OOIBIINMHA BO3MOXHOCTAMH, HAIIPpAaBJICHHBIMM Ha



pa3BUTHE NCUXOMOTOPUKH y CTYIAEHTOB IPU NPOBEACHUM JKCIEPUMEHTOB. Y HHUX
IpU 3TOM pPa3BUBAETCA UYYBCTBO YBEPEHHOCTH MpHU pPabOTe C U3MEPHUTEIbHBIM
000py/1I0BaHUEM.

VYcTaHoBKa NpeACTaBiseT COOONM HACTOJBHOE YCTPOMCTBO JJisi IMPOBEICHUS
WCIIBITAHUM CTEpKHEHW KPYIJIOrO IIONEPEYHOTr0 CedyeHUss Ha KpydeHue. Ilpum
IIPOBEICHUM JKCIEPUMEHTA, HAarpy3Ka IPUKIAIABIBACTCS K Pa3IU4HBIM CTEP)KHSM,
MOCJIE Yero u3Mepsiercs nedopmanus.

[Io cpaBHeHMIO € JedopManueil HCCIeIyeMOro CTepxHs, aedopManus
YCTaHOBKM IPU MPOBEACHUU SKCIIEPUMEHTA MpeHeOpexuTeabHo Mana. OJHaKo, B
OTIIETBHBIX CIy4asix, COOCTBEHHAas (BHYTpPEHHSs) AepopMalusl HCHbITATEIbHOU
YCTAaHOBKH IIPEABAPUTEIIBHO M3MEpSETCd W B JAJBHEUIIEM IPUHUMAETCA BO
BHHUMaHHE.

HacronmpHOE yCTpPOWCTBO COCTOMT W3 HAIIPABIISIOWICH IITAaHTH, HA KOTOPOH
YCTaHOBJICHBI JIBE€ IIOJBW)KHBIC OIOPHI JUIA IPOBEACHUS JKCIIEPUMEHTOB Ha
Kpy4€HHE.

B »skcnepuMeHTax Ha Kpy4YeHHME 3a)KHMBI (3aXBaThl) HAa HCHBITATEILHON
YCTaHOBKE COCTOST M3 (PMKCHPOBAHHBIX, )KECTKO 3aKPEIUICHHBIX NAaTPOHOB C OJIHOM

CTOPOHBI, M BpALIAIOIIUXCSA IAaTPOHOB C JPYrod CTOPOHBI, C YCTAaHOBOYHOIO

MeXaHU3Ma Ha OCHOBE pbluara Jisi CO3aHus KpyTsiiero Momenra (puc.1).

6 8

1 2 3 10 9 11 4 7 95

Puc.1. Cxema ucnstmamenwvnoiut ycmanosxku WP 100



Ha sTtom pucynke

1-HanpaBisitoias MTaHra,;

3-KpenexHble BUHTHI JIS OTI0p;
S-MarHUTHBIN JeprKaTelb I HHIUKATOPa;
/-pbI4ar Jjist CO3/JaHusl KPYTSIIIEro MOMEHTA;
9-HCTIBITHIBAEMBIN CTEPIKEHB;

11-Bpamaromuiics: 3aKuMm.

2-TIOABUKHBIEC OTIOPHI,

4- mpuKIIaapIBacMasl Harpy3Ka,;
6-nprKUMHAas TJIaCTUHA W BUHT,
8-cTpenoyuHbIil HHAUKATOP;

10-ecTKO 3aKpeIJICHHBIN 3aK1M;

Crpenounblii uHIUKATOP (8) pacmonaraercss Ha pacCTOSHUM $=57.3 MM OT OCH

BpAaIIEHUS UCIIBITHIBAEMOTO CTEPKHS (puc.2).
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Puc. 3.
31ech

B - JUIMHA IYTH;
S - PacCTOSIHME OT CTPEJIOYHOTO MHIMKATOPA 10 OCU BPAILCHUS UCIIBITHIBAEMOTO

CTepkHA (pHC.2).

CrnenoBaTtesbHO,
b_y_ ¥
(P_s_s_57,3 (2)
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573~ 1 3)
[TosTomy

1 MM wikanvl cmpenouHo2o uHOUKamopa Y coomeemcmayem yaiy 3aKpyyueaHus
cmepoichsa ¢ = 1 epaoyc.

B cBs3u ¢ atum, st 60jiee TPOCTOro MepeBojia paJlaHOB B TPAyChl U OBLIO
BHIOPAHO  PACCTOSIHUE OT CTPEJIOYHOTO HWHAUKATOpa JO OCH  BpalleHUS

HCTIBITBIBAEMOTO CTEPKHSA S = 57,3 MM.
3. HcnbIThbiBaeMble CTEPKHH

I[JI?I MMPOBCACHUA OKCIICPUMCHTOB Ha KPYYCHUC HCIBITBIBACMBIC CTCPIKHHU,
HU3rOTOBJICHHLIC H3 PA3JIMYHBIX MAaTCpHUaJIOB, JIJII/IHOfI Lo, KpyTjoro mnomncpeyHoro

ceuenus fuametpom d (puc.4), yCTaHABIMBAIOTCS B UCIIBITATEIbHYIO YCTAHOBKY.



Puc.4. Ickuz ucnvimuviéaemozo CMEPIHCHA

HNmeercs CHGIIYI-OHII/If/’I KOMIIJICKT CTep}KHeﬁ M1 IMIPOBCACHHUA HCIIbITAHUN Ha

KpydYeHHe:
Marepuan Pazmepsr Jnvina Marepuan Pazmepsr Jnina
CTEpIKHS CeUCHUS CTEPIKHS CTePXKHS CeUeHUs CTCPXKHS
d, MM Lo, MM d, MM Lo, MM
Jlatynb /Ms/ 10 340 Crans /St/ 10 50
Jlatyns /Ms/ 10 50 Crans /St/ 12 340

Craus /St/ 5 340 Crauns /St/ 12 50

Crans /St/ 5 50 AmroMuHuit / 10 50
Al/

Cramns /St/ 6 340 AmroMuHU# / 10 240
Al/

Crans /St/ 6 50 AmnroMuHui / 10 340
Al/

Cramns /St/ 7 340 AmroMuHU#H / 10 440
Al/

Crans /St/ 7 50 AmnroMuHui / 10 540
Al/

Craus /St/ 8 340 AmroMuHUH / 10 640
Al/

Crausb /St/ 10 340 -




4. OnucaHue IKCIIEPUMEHTA HA KPyYeHue

HcneiThiBaeTCS CTCPIKCHDb KPYIJIOTO IIOIICPCYHOI'O CCUYCHHA AUaAMCTPOM d, C

pacueTHOM JUTMHOM L, )KeCTKO 3alleMJICHHBIN OJTHUM KOHIIOM (pHc.5).

Puc. 5. Hcnvimanue cmepicna Ha Kpyuenue

Ha stom pucynke

L — pacueTHas JAJIMHA UCIIBITBIBAEMOTO CTEPIKHS;

I - paguyC MOMEPEYHOTO CEUCHUS CTCPIKHS;

b — nnuHa ayruy;

¢ - YroJ 3aKpy4YHBaHUs CTEPKHS,

Y - YTOJI CIBUTA BOJIOKHA, JISKAIIETO HAa TOBEPXHOCTH CTEPIKHSI.

Tak kak cuna F, neiicTByroIast Ha pblyar, MepreHIuKyIsIpHa K OCU CTEPXKHS, TO
B HCITBITBIBAEMOM 00pa3iie BOZHUKACT KPYTAIMIUA MOMEHT

My, = F-a, 4)
rae

F-ycunue B HpIOTOHAX;

a=100MM - qynHa peryara (puc.2).

JlaHHBIA BUI HATPY3KH SBIISICTCS OCHOBHBIM JJISI IPOBOAUMBIX SKCIICPUMEHTOB.
JIeBBIii MaTpOH MCHBITATEILHON MAIIMHBI BBICTYNACT B KauyeCTBE HEIOIABHUKHOTO
3a)KMMa /3axBaTa/, B TO BpeMs KakK NpaBblii aTPOH (CBOOOIHBIN KOHEIl CTEPIKHS)
3aKperieH Ha IapoOBOM BpaIAIOIIEMCs MOIITUITHUKE (BPAIAIOIIUICS 3a5KUM).

PacuetHas IJIMHA  HUCIBITBIBACMOI'O  CTCPIKHA L PaCCUYHUTBIBACTCA  KaK



pacCTOSIHME MEXKIYy THEPEeHUMHU TUIOCKOCTAMHM KECTKO 3aKpEeIUICeHHOTOo U
BPAIAIOIIErocs 33)KUMOB /3aXBaTOB/ UCIIBITATEILHON YCTAHOBKH.

B HekoTOphIX 3KCIepUMEHTaXx COOCTBEHHAas Jedopmaius HUCHbITaTeIbHON
YCTAaHOBKU /Kpy4Y€HUE TATpPOHA WM KOHUYECKOM OMpaBKW/ MpeAeiabHO Malla Io
CpaBHEHHUIO ¢ AehopMaryieil UCTIBITEIBAEMOTO CTEPXKHS . OOHAKO 8 OOonbUUHCMEE
cyuaes npo8ooOUMbBIX IKCNEPUMEHMO8 HaA KpyueHue coOcmeenHas oOegopmayus
UCNBIMAMeNbHOU YCIMAHOBKU O0INCHA ObIMb NPEO8APUMENbHO ONpeoeleHa U 3amem
NPUHUMAMbCSL 80 BHUMAHUE 8 OANbHEUUUX PACYEmaXx.

Hedopmaiisi ppluara HACTOJIBKO Malla, YTO HE BIMSET HAa PE3yJIbTaThbl
M3MEPEHNN.

MoMeHT TpeHHusT B TOJAIIMIHUKAX TakKe TMPAKTUUECKH HE BIMICT Ha

pe3yJIbTaThl U3MEPEHUM.
5. OcHOBHbBIE TeOpeTHYECKHE TOJIOKEHUS

Kpyuenuem Ha3blBaloT Takoil Buj JedopMaluu CTEPKHSA, PU KOTOPOM B €T0
IIONIEPEYHBIX CEYEHHUAX BO3ZHUKAIOT TOJLKO OJHHM KpyTAliMe MOMEHTBI M, a
octanbHble BHyTpeHHue ycuwus (N, Q, M) paBHBI HYJIIO.

CeueHns, KOTOpbBIE PAaCHOJIOKEHBI B IUIOCKOCTAX, HNEPHEHAMKYJSAPHBIX K
F€OMETPUYECKOM OCU CTEP KHS, HA3bIBAIOTCS NONEPEYHBIMU CEYEHUAMH. Pazmepsl
IIOIIEPEYHOI0 CEYEHUs CTEPKHS 3HAUYNUTEIILHO MEHBIIIE €0 JUIMHBI.

Kpyrsmuii MmoMeHT M, B 11000M IIONEPEYHOM CEYECHUHM CTEPKHS YHCICHHO
paBeH ajireOpandeckoil CyMMe BHEITHUX MOMEHTOB, IPUJIOKEHHBIX 110 OJITHY CTOPOHY
OT CEYCHUS.

bynem cumrate KpyTAIMA MOMEHT M, TIOJOXUTEILHBIM, €CIH I
HaOJI01aTeNs, CMOTPSAIIET0 B TOPEL pacCMaTpUBaeMON OTCEUEHHOW YacTH CTEP>KHSA
CO CTOPOHBI BHEIIHEW HOPMAJIH, OH MPEACTABIIAETCS HAIIPABICHHBIM POTUB YaCOBOU
CTPEJIKU.

IIpy KpydyeHMM HPOUCXOAUT TOBOPOT OJHOIO IIONEPEYHOrO0  CEYEHHUs

OTHOCHUTENBHO IPYTOro Ha HEKOTOPBIN YIOJI (), HA3bIBAEMBIN YIJIOM 3aKpYYMBaHUS.
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[Ipennonoxenus (rUnoTesbl), MOJOXKEHHbIE B OCHOBY TEOPUU KpYy4dEHUS
KPYIJIBIX CTEPKHEM:

1. Marepuan cTep:KHs NOJUUHAETCS 3aKOHY I'yKa, T.€. HalpsDKEHUs B CTEP)KHE
HE BBIXOZAT 3a IIPEeI IPONOPLHOHAIBHOCTH.

2. Pa3Mepbl MOmepeyHbIX CEYCHHM CTEpXHS HEBEIUKU 10 CPABHEHHUIO C €ro
JITUHOM.

3. Bemonnsiercs rtumnote3a bepHymim (TUmoTe3a IJIOCKHX CEYEHHIl), T.e.
[IOTIEPEYHbIE CEYECHMsI CTEP)KHsI, IUIOCKME M HOPMAJbHBIE K OCH CTEpXKHS [0
IPWIOKEHUSA K HEMY Harpy3KH, OCTalOTCS IUIOCKMMHM M HOPMAJIBHBIMHU K €r0 OCH U
IIpU JEUCTBUU HATPY3KHU.

4. Paguychl ONEpEUHBIX CEUEHUH Npu AeGopMaIii He UCKPUBJISIOTCS.

5. IlpssMonuHeliHas oCh CTEPXKHS (OCh KpydeHHs) 10 JedopMaiiu, OCTaeTcs
NpSAMOJIMHEMHOW H  mociie  naepopManuy, a BCe IONEpPEYHbIE  CEUEHHUSA
IIOBOPAYMBAIOTCS BOKPYI A3TOM OCH IO OTHOILUEHUIO JAPYr K JpPYyry Ha Yroi
3aKpPYUYUBAHUS .

6. PaccrosHus Mexay MONEPEYHBIMU CEUEHUSIMU CTEp)KHSA B IIpOLEcce
aepopMalil  HE M3MEHSIOTCA, CIIEJOBATEIbHO, NPOAOJbHBIE BOJIOKHA HE
YJIMHAIOTCS U HE YKOPAUUBAIOTCS, T.€. JJIMHA CTEPKHS OCTAETCS TPEXKHEH.

CripaBeJIMBOCTb 3TUX MPUHATHIX JOMYUIEHUH (TUIOTE3) MOATBEPKIACTCS TEM,
YTO TMOJY4YEHHble HAa HMX OCHOBE (OPMYJBl XOpPOIIO  COIJIACYIOTCA €
AKCIIEPUMEHTAJIbHBIMU IaHHBIMHU.

Ha ocHOBaHMM NPUHATBIX JOMYLIEHUN KPYYEHHE KPYIJIOTO CTEPKHS MOXKHO
MPEACTaBUTh KaK pe3yibTaT CABUIOB, BBI3BAHHBIX B3aUMHBIM ITOBOPOTOM
IIONIEPEYHBIX CEYEHUI OTHOCUTENIBHO APYT Apyra. BeiencTBue 3Toro B nonepeyvHbIX
CEUYEHMSIX CTEP)KHS MPU KPYUYEHHHM BO3HHMKAIOT TOJBKO KacaTelbHbIE HANpPSLKEHHS,

KOTOpbIE ONMPENENSAIOTCs 10 hopmyIie
— Mkp
T=—"p (5)

Ota popmysia mO3BOJSAET ONPEAEIATh KacaTelbHbIE HAMPSKEHUS B JTI000M TOUKe

KPYTJIOTO MONEPEYHOTO CeYeHUs. MaKCUMalbHbIE KacaTeIbHbIE HANPSIKEHUS TIPU
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KPYY€HHUH, BOBHUKAIOIIKME B KPAMHUX TOUKAX CEYEHUSs, ONPEIEISIOTCS o popMmyiie

_ My Myp
Tmax — I .r=W (6)
p p
Bemnunna
1
Wp =2

Ha3bIBACTCS MOJSPHBIM MOMEHTOM COIPOTHUBIICHHS KPYIJIOIO CEYEHUS.
IlongpHBIMI MOMEHT HWHEPUMH W TMOJSAPHBIM MOMEHT CONPOTHUBICHUS IS

CIIOIIHOTO KPYIJIOTO ITOIICPCYHOI'O CCUCHUA CTCPIKHA OIIPCACIIAIOTCA 110 q)OpMy.IIaM

Z
A
; _ md*
[} I |p—3—2 (7)
_ md3
g - oy Wp = 7= ®)

Yron caBWra BOJIOKHA, JIGXKAIEro HAa IMOBEPXHOCTH CTepkHsA (puc.5.),

OIIpCACIISICTCA paBCHCTBOM

y= 1 ©)

3akoH ['yka mpu CIABHIe MMEET BH]I
=G -y (10)

VYTroa 3aKkpyurBaHus CTEPKHS @ B pajuaHax onpenesnsercs no popmyse
__ Mkp-L
G-Ip

(11)

[Tepexon k rpamycam Jenaercs 1mo 001en3BecTHON hopmyie

180°
P°= @ —,

T

CJICAOBATCIbHO

180° Mkp-L
T G'Ip

0=

(12)

I[J'IS{ OLCHKHU JXECTKOCTH CTCPIKHA BBOAWUTCA ApyTras BEJIUMYMHA - OTHOCHUTEJIbHbBIN
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yrojl 3aKpyduBaHHA. OTHOCUTEIBHBIN YIrojl 3aKpyduBaHHA - 3TO OTHOIIICHHUC

3HAYEHUS YTJIa 3aKpy4YUBaHUs () K pacyeTHOM nuHe oopasua L

_ Mkp

0=
G-I,

(13)

B stux popmynax (puc.5.):

T - KacaTeJIbHbIC HANIPSIKEHUS IPU KPYUCHHUU CTEPIKHS;

M, - KpyTAIMNA MOMEHT;

Ip - HONSIPHBII MOMEHT UHEPIIMH MOMEPEYHOTO CEUCHHUS CTEPIKHS;

W) - mosisipHBIN MOMEHT COITPOTUBJICHUSI MIOMIEPEYHOTO CEUCHHUS CTEPIKHS;

p - KOOpAMHATa MPOU3BOJBHON TOYKH MONEPEYHOTO CEUCHHS CTEp>KHS (B

MOJISIPHOM CUCTEME KOOPAUHAT);

I - painyC MONEPEYHOr0 CEUEHUS CTEPHKHSI.

d- IuameTp MONEPEYHOro CCUCHHS CTEPIKHS,

L — pacueTHas JJIMHA UCTIBITHIBAEMOTO CTEPIKHS;

b — nuHa oy,

Y - YrOJ CABUTa BOJOKHA, JIEKAIIETO HAa MOBEPXHOCTU CTEPHKHS,

¢ - YroJI 3aKpyYMBAHMS CTEPIKHS;

0 - OTHOCUTENBHBIN YTOJ 3aKPYUYHUBAHUS CTEPIKHS,

G — MoAyJIb YIIPYTOCTH BTOPOTO pojia (MOIYIb YIPYTOCTH MPU CIABUTE).

BennuuHy G - [, Ha3bIBAlOT JKECTKOCTBIO CTEpKHs mpu KpydeHun. OHa

XapaKTEepU3yeT CONPOTUBIIEHUE CTEPIKHS 3aKPYUHBAHUIO.

Ha npakTtuke mjis MHOTHX MaTepyaloB IIEPBOHAYAIBHO SKCIIEPUMEHTAIILHO
onpenensieTcss MOlyJib YIPYrocTH nepBoro pona E, mocine yero onpexnensercs
MOAYJIb YIIPYTOCTH BTOpOro poaa G.

Mexay BenMYMHaAMU MOAYJS YHOPYyrocTu rmnepBoro poaa E (Momynb

MPOJOJBHON YHPYrocTH) U MOJyJeM yIpyrocta BToporo poaa G (Momyib
yIOPYyrocTH TMPH CIABUIE) ISl OJHOTO W TOTO JKE€ Marepuajga CyHIIeCTBYET

3aBUCHUMOCTH

G= 2 (14)
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Kax BugHo, uncnennoe coorHouenue mexay G m E qis ganHoro marepuana
3aBUCHUT OT 3HaueHUs kodpdurmenta [Tyaccona p. /[ 60apIMHCTBA MaTepUAIOB, B

TOM YHCIIE U JJI CTaIu, MOXKHO NpubmkeHHo npuaumats G =~ 0,385 E.

6. Iopsinox nmpoBegeHUsI MCIIBITAHUM

6.1. Onpenesienne cOOCTBEHHOI /BHYTpeHHel/ nedpopmanun
ucnpiTateabHol yctanoBku WP 100

I[JBI CTCPIKHA KPYIJIOTO IMOICPEUYHOI0 CCUCHUS, KCCTKO 3aKPCINNICHHOTO OAHWUM
KOHIOM, pPaCuYCTHad CXCMa KOTOPOI'0 IIOKa3dHa Ha pHC.6, OIIBITHBIM IIYTCM

OTpeieNisieM BEIMYMHY ero aedopmanuu Y (Yyroy 3aKpyduBaHus @).

My

&

< »|
< »

TR

Puc.6. Pacuemnas cxema ucnvlmuléaemozo CMmepPIHCHA

HUcxoouwvle oannvle:

HcnpIThIBalOTCS HA KpydeHUE 3 CTEPIKHS, U3TOTOBIICHHBIE U3 cTtaiu (St), TaTyHu
(Ms) u amomunust (Al). Kaxaplii HCHBITBIBAEMBIH CTEPKEHb HMEET KpPYIjioe
norepevHoe ceueHne ¢ HopMaTuBHBIM nuamerpoM d=10 mm. HopmaTtuBHas anmmHa
UCTIBITBIBAEMBIX cTepxkHEN L,=50MM. K UCTIBITBIBAEMBIM CTEPIKHSIM MPHUKIAIBIBACTCS
BHEIIHAS Harpy3ka BemuunHodt m=1kr, T1.e. F=9,81H. CnenoBarensHo, B
UCIBITBIBAEMOM CTEP)KHE BO3HHUKAET KpyTamuil MmomeHT (4) M,=F-a=9,81H-100Mm
= 981H-mm (puc.6).

Memoouxka nD06€0€Huﬂ IKCnepumerma:.

Onpenenenre cOOCTBEHHOM /BHYTpeHHEH/ 1eopMaliuy UCTIbITaTeIbHON
YCTAaHOBKHU MPOU3BOIAUTCS B CIEIYIONIEH TTOCIE0BATEIIHHOCTH:
1.M3mepsieM pakTHUECKHE pa3MepPhl TIOTIEPEIHOTO CEUCHUS HCTIBITHIBAEMBIX

crepykHert () 1 3aHOCKM HX B JKypHa ucnbitanuii Nel (tadm.1).
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2.YCTaHAaBIMBaeM HWCIBITHIBAEMBIH CTEPKEHb B JKECTKO 3aKPEIUICHHBIA U
BPAIIAIOIIMKCS 3a)KUMBbI /3aXBaThl/ UCTIBITATEIBHON YCTAHOBKHU.

3.KecTKo 3aKperyIeHHBIA W BPAIIAIOIIMIACS 3aKUMBI /3aXBaThl/ UCIIBITATEILHOMN
YCTAHOBKH CBOJUM JPYT K JPYTY, OCTaBIISAS MEXIAy HUMH 3a30p A ~ 1 mm. JlaHHbBIC
YCIOBHS O3HAYAlOT IPOBEACHUC MCIBITAHUS HAa KPYYCHHE CTEPXKHS C PaCUCTHOM
mnoi L ~ Omwm (puc.7).

Crepxenpb 10 x 50
A=1 mm

\l/

3axBar

Puc.7. IIpedsapumenvroe ucnvlimanue CMepyHcHA Ha KpyueHue

4. OOHyIsIeM TIOKa3aHMsI CTPETIOYHOTO UHIUKATOPA.

5. OCTOPOXKHO HArpy>KaeM UCIBITHIBAEMBIN CTEPKEHb HATPY3KOW B 1 KT.

6.CHMMaeM TMOKa3aHWs CTPEIIOYHOTO WHAMKATOpa Y W 3aHOCHUM HMX B JKypHal
ucneiTanuii Nel (tabm.1).

/.Bpruucnsiem BeaIu4urHy COOCTBEHHOM JeopMauu UCIBITATEIbHON MaIlIMHbI

yco6 , T.C.

_ YsetYustYar

yco6 3

8.AHaM3UpYs TIONYYEHHBIC B PE3yJbTAaTe JAHHOTO ADKCIICPUMEHTA 3HAYCHHSI
CTPEJIOYHOTO HMHIWKAaTOpa Y /3HAYCHHSA yrjia 3aKkpyduBaHHS ¢ CTEpxKHs/ is
WCITBITBIBAEMBIX 00PA3I[0B, M3TOTOBJICHHBIX U3 Pa3HBIX MAaTEPHAIOB, MOKHO CHCIIaTh
CJICYIOIIINE BHIBOIBI:

-cOOCTBEHHAsl /BHYTpEHHsIsI/ JeopMalusi UCHBITaTEIbHON YCTAHOBKH Yo HE

3aBUCHUT OT THUIIA MAaTCpHaJia UCIILITBIBACMOI'O 06pa3ua;
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-cOOCTBEHHas /BHYTpeHHss/ nedopmaliis 1aHHOW MCHBITATENbHON YCTaHOBKH,

IpY BHEIIHEH Harpyske paBHOW M=1xr, T.. M,, = 98 1H MM, npuOausuTensHo paBHa
Yeos = 0,107Mm.

6.2. Onpeaesenue Moyl YIPYrOCTH BTOPOIr0 poJa il Pa3jJMYHbIX
MartepuasoB. UcciienoBanue 3aBUCUMOCTH Ae(pOPMALUUA CTEPKHS OT
THIA ero MaTepuaja (MOayJisi YIPYrocTH BTOPOIro Pojaa)

JIst cTepKHSL KPYTJIOro MOMEPEYHOr0 CEUEHHUS, )KECTKO 3aKPEIUICHHOTO OJHUM
KOHIIOM, pacyeTHas CXeMa KOTOpOro TIIOKa3aHa Ha puc.6, ONBITHBIM IMyTEM
oIpeIelisieM BEJIHUMHY ero aedopMaiiuu (yroi 3aKpyduBaHus ¢).

Ha ocnoBanuu Qopmyn (2) u (11), moayyaeM BbIpaK€HHUE IJISI BBHIYMCIICHHUS
3HAUEHUS MOJYJIA yOpyroctu BToporo poaa G mns Marepuana, W3 KOTOPOTO

M3TOTOBJICH HUCTIBITHIBAEMBIN 00pa3zell

Mxp L Mxp L
=== TP (15)
@l y

57,3 Ip

rae

M- Kpy TSI MOMEHT;

L- pacueTHas JyiMHA UCIBITBIBAEMOTO CTEPKHS;

y- BeqHuMHA Ae(OPMAIMN HCIIBITHIBAEMOTO CTEPIKHS C y4eTOM IMONPAaBKH Ha
3Ha4YE€HHUE COOCTBEHHOU (BHYTpEHHEN) neopMaliy UCTIBITATEIbHON YCTAHOBKH;

|,-moyiipHBIE ~ MOMEHT  HMHEPLUMH  KpPYIJIOTO  IONEPEYHOIO  CEYEHHs
UCIIBITBIBAEMOTO CTEPHKHS.

Hcxoouwvie oannvie:

HcnbIThIBAIOTCS HA KPYUCHHE 3 CTEPXKHS, M3TOTOBJICHHBIC U3 cTanu (St), maTyHu
(Ms) u amomunus (Al). Kaxnaplii MCHBITBIBACMBIA CTEP)KEHb HMEET KPYIJIOe
norepeyHoe ceuenue auamerpom =10 mMm. HopmaTuBHas iMHA HCIBITHIBACMBIX
crepxkuein L,=340Mm.

[TonsspHBIE MOMEHT HWHEPIHMH KPYIJIOrO TOMEPEYHOTr0 CEYCHHS CTEPIKHS
omnpenensercs mo dpopmyne (7):

_ma*

P32
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Buemnsis narpyska BennunHodt m=1kr, 1.e. F=9,8 1H, nmpukiianpiBaercs Ha
MPaBOM CBOOOJITHOM KOHIIE UCIIBITBIBAEMOT0 cTepKHs. Ce0BaTeIbHO, B
HCIBITBIBAEMOM CTEP)KHE BO3HUKAET KpyTsuuii MOMeHT (4) M, = F-a=9,81H-100mm
= 981H MM (puc.6).

Memoouxka npoeedeﬂuﬂ IKcnepumenma.

Onpenenenve Moy YINPYrocTH BTOPOTO poja A KaXJAoro M3 Tpex
CTEpPXKHEH, U3TOTOBICHHBIX U3 PA3IUYHBIX MAaTEPUAIOB, IPOU3ZBOIUTCS B CIEAYIONICH
[I0CJIEI0BATEIbHOCTH:

1. 3mepsiem paxTrueckue pazMepsl NONEPEUHOTO CEUEHUS UCTIBITIBAEMbIX
crepkHed (d) 1 3aHOCHM HX B J)KypHaAI UcbITanuid No2 (Tadi.1).

2. BeraucisieM mo ¢gopmyiie (7) NONSApHBIE MOMEHTBI HHEPIIUK [, Kpyryioro
MOTIEPEYHOTO CEUCHUS UCTIBITHIBAEMBIX CTEPKHEH U 3aHOCUM HX B JKypHAI
ucnbiTanuii No2 (tabm.1).

3. Pacuernsie nuumHBl crepkHed L=300MM mnpeaBapUTEnhbHO OTMEYaeM

KapaHJaIlloM JI0 ITPOBEACHUS JKCIIEpUMEHTa (pHC.S).

L
Lo

P
<«

A 4

< »
< »

Puc.8. Hcneimovieaemutii CMEPHCEHD C MeMKamu

4. VYcraHaBiIMBaeM UCIBITHIBAEMBIA CTEPKEHb B 3aKUMBI  /3aXBaThl/
WCTIBITATEJIbHON YCTAHOBKHU.

5. XKecTko 3akpenyieHHbIN U BpallatoUiCs 3aKUMBbI /3aXBaThl/ UCTIBITATEILHOM
YCTAHOBKHM ycTaHaBinBaeM Ha pacctogHuu 300 MMm. PacueTHas niuHa CTEpkKHS MpU
sToM coctaisier L=300 mm.

6. OOHyIIsIeM MOKa3aHUs CTPEIOYHOTO HHINKATOPA.

7. OCTOpPOXKHO HArpy>KaeM HCIbITHIBAEMBIN CTEPKEHb HATPY3KOM B 1 KT.

8. CHMMaeM IOKa3aHWs CTPEJIOYHOTO MHAMKATOpAa Y M 3aHOCHM HX B KypHAI
ucnbiTanuii Ne2 (ta0:1.1).

9. Beruncnsgem BenuuuHy AehOpMali KUCIBITHIBAEMOTO CTEPXKHS Y C Yy4ETOM
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MOMPaBKW HAa 3HAYeHHWE COOCTBEHHOW (BHYTpeHHeH) aedopmaluu HCIbITaTeIbHOU
MAIIIUHBI Y05 U 3aHOCUM B 3KypHal ucnbiTaHuid No2 (tabi.1).
Y=Y - Yeos

10. ITo dopmyne (15) BeUMCIASAEM ONIBITHOE 3HAYCHHE MOJIYJIS YIPYTOCTH
BTOPOTO poja I MCTIBITHIBAEMOTO CTEPKHS W 3aHOCHUM AOTO 3HAYEHHUE B JKypHAI
ucneiTanuii No2(tab:.1).

11. OnpenemnsieM TOTPEITHOCTh MEK/Y OMBITHBIM U TEOPETUUSCKUM 3HAYCHUSIMU
MOJIYJS YIPYTOCTH BTOPOTO POJia JJIS HCIBITBIBAEMOTO CTEPXKHS W 3aHOCHM OTY
BEJIUYHMHY B KypHaja uchbITaHuii Ne2 (tabm.l). /[ 3TOro moiydeHHOE OIBITHBIM
MyTeM 3HAYE€HHWE MOJYJS YIPYTrOCTH BTOPOTO POJdA IS HCIBITBIBAEMOTO CTEPXKHS
CpPaBHHMBAEM C COOTBETCTBYIOIIUM TEOPETHUYCCKUM 3HAYCHHEM, PACXOXKJICHUE MEKITY

HHAMM HE JOJDKHO IpeBbuaTh 5 %, T.€.

GOHbIT_GTEOp

&= | |- 100% < 5%

GOH])IT
12. Tlo IMOJIYYCHHBIM B OKCIICPpUMCHTC 3HAYCHHAM MOAYJLA VYIIPYIOCTH

BTOpOTO poja G°™7 nmis pa3audHBIX MaTEPHAIOB HCCIACAYEeM 3aBUCHMOCTH
nedopmanuu crepxkHs (yrja 3aKpydMBaHHS @) OT TUNA Marepuana (MOIyJs

ynpyrocta G). U3 hopmyisr (11)
_ Mkp-L
GIp

BHJIHO, YTO UMEETCS 3aBUCUMOCTB ¢ oT 1/ G.

Jlsg aToro:

- BBIUMCIISIEM OOpaTHBIC 3HAYEHMS TOJYYEHHBIX B OSKCIIEPUMEHTE MOYJIeH
YIPYTOCTH BTOPOTO poja ISl pa3IMYHbIX MaTEpUaJOB U 3aHOCUM HUX B KypHal
ucnbiTanuii Ne2 (tabmn.2);

- 10 TIOJYYE€HHBIM 3HAYEHHUSIM CTpOUM Tpaduk 1, moka3piBarOUIUMi 3aBUCUMOCTh

. 1
naehopMaIii CTEPIKHEH (¢ OT THIA MaTepuana (MOAYJIS YIPYTroCTH) @ ~ ~» A Hero

1
1o ocu abcuucce OTKJIaAbIBaEéM OOpaTHOE 3HAUYEHUE MOIYJIS YIPYTOCTH > @ 10 ocH

OpIWHAT - COOTBETCTBYIOIINE 3HAYEHUS AePOpMAIMA Y HMCTIBITHIBAEMBIX CTEPKHEH
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(ToKa3aHusi HHIUKATOPA C yY4ETOM TOMPABKH Yeos).

Obpazey epaduxa 1

y'~1/G

70 A

60 /
i | /
40

30 /

20

10 /
0 <

0,00E+00 1,00E-05 2 00E-05 3,00E-05 4,00E-05

(yrout 3akpyduBaHUs ()

3HaueHHe UHIUKATOpa C YUYETOM MOMPABKU Y

OO6paTtHOe 3HaYeHUEe MOYJIs YIPYrocTH Broporo poaa 1/G

I'paghux 1. 3asucumocms deghopmayuu Kpy2niozo CmepryHcHa om muna e2o mamepuaia

(mooyna ynpyzocmu 6mopozo pooa)

7. KoHTpOJIbHbIE BONPOCHI

1. KakoBa 11esb 1abopaTopHOi paboThI?

2. Kakoe ceueHue cTepkKHs Ha3bIBAETCS MOTIEPEUHBIM CEUCHUEM?

3. Kakoii Bun nepopmannu cTeps>kHsI Ha3bIBACTCS KPYUCHHEM?

4. Kakue BHYTpEHHHE CHJIOBBIE (DaKTOPbl BO3HHMKAIOT B IONEPEUYHOM CEUCHHH
CTEPKHSI IPU KPYUCHUH ?

5. UeMy paBeH KpyTAIIUI MOMEHT B paCCMaTPUBAEMOM CEUYCHUU CTEPHKHS?

6. IIpaBuiio 3HaKOB AJISt KPYTALIETO MOMEHTA?

7. Kakue gedopmanuiu noayyaroT MONEpPeUHbIe CEUCHUS CTEPKHS MTPU KPYyUEHUU?

8. UTo Ha3bIBACTCS yTIIOM 3aKpYIUBAHHS (7?

9. Kakwue rumoTe3bl MOJ0KEHBI B OCHOBY TEOPUHU KPYUCHHS KPYTJIBIX CTEP>KHEH?
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10. ITo xkakoit ¢opMyse BBIUUCISIFOTCS KacaTelbHBIC HANPSDKEHUS TIpU
Kpy4eHuu?

11. B kakux TOYKaxX IMOTMEPEYHOrO CEYCHUS BO3HUKAIOT HAWOOJBIIHE
KacaTebHBIC HATPSKCHHUS ?

12. YUto Ha3bpIBaeTCs MONAPHBIM MOMEHTOM uHepunu? Kakas ero paaMepHOCThH?

13. Uro Ha3piBaeTCS TMOJSAPHBIM MOMEHTOM compoTuBicHus? Kaxkas ero
Pa3MEepHOCTH?

14. Tlo xako# hopmyJie BEIUUCIISICTCS Yo 3aKpyuruBaHus @7

15. Ilo xako# hopmMyJie BEIUUCISICTCS OTHOCUTEIBHBIN YroJ 3aKpyduBaHus 07

16. Kakas BennumHa Ha3bIBA€TCS )KECTKOCTBHIO MOMEPEYHOTO CEUYCHHUS CTEPXKHS
IpU Kpy4ueHUu?

17. Kakas 3aBHCHUMOCTb CyIIecTByeT Mexay E, G u n?

8.OcHOBHbIE MPABUJIA TEXHUKH 0€30M1aCHOCTH

1. Henb3st gommyckath K UCIBITATEIbHONM YCTAHOBKE JIUI, HE O3HAKOMUBIIIUXCS C
€€ YCTPOMCTBOM.

2. 3amperiaeTrcs yCTaHABIMBAThL CTEPKCHb W TPHUBOAUTH B  JICHCTBHE
UCIIBITATENIbHYIO0 YCTAHOBKY 0€3 pa3perieH s mpernogaBaTers.

3. JJabopaTtopHyto pabOTy HYXHO BBHITIOJHATH B COOTBETCTBHHM C BBIIIC
IIPUBEIEHHON UHCTPYKLMEH.

4. HarpykeHHE HCIBITBIBAEMOTO CTEPIKHSI MPOBOJAWTH AKKYpaTHO, TPYy3bl HE
Opocartsb.

5. IIpu nepepriBax B pabOTE UCIBITATEbHAS YCTAHOBKA HE JTOJKHA HAXOIUTHCS
B Harpy>XE€HHOM COCTOSIHUHU.

6. Bo BpeMs HCTIBITaHUS 3aMpeIiaeTcss Tporatb 00pas3ell pyKamu.

7. HeoO6xoammMo HaXOAUThCS OT UCHBITATEIbHON YCTAHOBKM Ha PACCTOSHUU HE
Mmenee 0,5M.

8. 3ampemnraercsi MOAXOAUTh K JTAOOPATOPHBIM YCTAaHOBKaM, HE CBS3aHHBIM C

BBITTOJTHEHUEM JTAHHOMW paOOThI.



20

[Tpunoxenue 1
/Obpazen/
OTYET
o jabopartopHoi padbore No
«UcnbiTanne cTEepKHEH

KPYIJIOro nmonepeIHoro CCHYCHUs1 Ha KPy4€HHUEC)»

Jlata mpoBeieHus! pabOoThI

1.HaumeHoBaHue MallIUHBI - UcTIbITaTeabHas ycranoBka WP 100

2.9CKH3 HCITBITHIBAEMOTI0 CTCPIKHSI.

Lo

\ 4

Kypunan ucnbitanuii Nel

«Omnpenenenue coOOCTBEHHOM /BHYTPeHHel/ feopMalMu MCTIBITATEIbHOM
ycranoBku WP 100»

1.XapakTepucTUKa UCTIBITHIBAEMBIX CTEPIKHEM
® HOpMaTHBHAas JUIMHA UCTIBITHIBAEMOTO CTEPKHS Lo=50MMm;
® pacueTHas JJMHA UCIIBIThIBaEMOTro cTepkHs L = 0 mMM;

e (hakTHUECKHE pa3MePbl KPYIJIOro MOMEPEYHOro ceueHus crepkasa d=10 mm,
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2.Buemnss Harpyska m=1kr, T.e. F=9,81H, cnenosarensno M, =981H-mm.
3.00paboTKa TaHHBIX UCTIHITAHUMN!

3.1. CHuMaeM MoOKa3aHUs MHAMKATOpPA Y U 3aHOCHUM IOJyYEHHbIC 3HAUYCHUS B
Tabn.l.

3.2.BeruucisieM BeTUYMHY COOCTBEHHOW /BHYTpEHHEH/ AepopMaIiiuu

HCIIbITaTEIILHON YCTAaHOBKH U 3aHOCHM IIOJTYUYCHHOC 3HAUYCHUC B Tabn.l.

_ Yt YustTYa _0,11+0,11+0,10
yCO6 - 3 - 3

=0,107Mm

Tabmuua 1

Marepuai oOpasia Cranp (St) | Jlaryas (Ms) | Amromunwmii (Al)

[Tokazanust uHIUKATOpA Y,

B MM 0,11 0,11 0,10

CobctBenHas nedopmanus
HCIIBITATEIbHON YCTAHOBKH Y05, 0,107

B MM

KypHnaa ucnbiTanuii Ne2

«Omnpenenenue MOIyJsl YIPYTOCTH BTOPOT0 PoAa sl Pa3JIHYHbIX
martepuaJjoB. UcciienoBanue 3aBUCHMOCTH JiepopManiui KPyrJjoro
CTEP:KHSI OT THIA ero MaTepuaja (MoAyJisi yIpyrocTu BTOPOro pojaa)»

1.XapakTepucTuKa UCTIBITHIBAEMBIX CTEPIKHEM
® HOpMAaTHBHAs JUIMHA UCTIBITHIBAEMOTO CTepKHA Lo=340MM;
® pacyeTHas JJIMHA UCTBIThIBaeMoro ctepskHs L=300mmM;
e (aKkTUYECKHME pa3Mephl KPYIJIOrO TIOMEPEYHOTO CEYCHHsI CTEPKHS
d=10,0mmM;

L HOJ'IS[pHBIfI MOMCHT HMHCPIHH IIOIICPCYHOI'O CCUCHUA CTCPIKHA

: _md*  3,14-10,0*

o = 981mm*
32 32

2. Buemnss narpyska m=1kr, 1.e. F=9,81H, cnenoBarensno My, =98 1H-mm.
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3.00paboTka TaHHBIX UCIIHITAHUM:

Beraucnsiem 1o cooTBETCTByMOMMM  (GopMyiaM 3HadeHUs Jedopmaruu
UCIIBITBIBAEMOTO  CTCPIKHS y' C ydYeToM TIONpaBKHM Ha 3HAYCHUE COOCTBEHHOM
(BHYTpeHHEH) aehOopMalMi HCIBITATCIIBHOW YCTAaHOBKU Y.o5, MOIYJIS YIPYTOCTH

GOHbIT

BTOpOro poaa , HOIrp€IHOCTL &€ MCKAY OIBITHBIM HW TCOPCTUYCCKUM

G OIIBIT

3HAYCHUSIMU MOJYJISl YIPYTrOCTH, 00paTHBIC 3HAYEHUSI MOJIyJIel ynpyroctu 1/ 151

3aHOCHUM IOTyYEHHBIC 3HAYCHMS B Ta0J. 1 u Tab:1.2.

Oxrcnepumenm Nel - MaTepua UCTIBITHIBAEMOTO CTEPXKHS cTalb (St):
-neopmarust (yroa 3akpyduBaHUsL () UCIBITHIBAEMOTO CTEPXKHS Y C y4eTOM

MONMpPaBKU Ha 3HAYEHUWE COOCTBEHHOW (BHyTpeHHeW) aedopmalid UCIbITATEIbHON
YCTaHOBKH (yco6), B MM
Y=Y - Yeos =
-MOJyJIb yIpyroctu G ™", paccuynTaHHBIA U3 TOJYYCHHOT'O 3HAYCHHS y',
B H/Mm®

Mxp L

7 =
y
57,3 Ip

G OTPIT =

- HOI'pCIMHOCTDb MCXKIY OIIBITHBIM U TCOPCTHUUCCKHUM 3HAYCHUAMHN MOIYJIA

YIOPYTrOCTH BTOPOTO poaa, B %o

GOHBIT _ GTEOp

&= | |-100% =

GOHBIT
- 00paTHbIE 3HAYEHUS TTOJIYYCHHBIX B AKCIIEPUMEHTE MOIYJICH YIIPYyroCcTH

BTOporo poxa 1/G°™", B mm*/H
1

GOHbIT

Oxrcnepumenm Ne2 -MaTepuai UCIBITBIBAEMOTO CTEpKHS JaTyHb (MS):
-nedopmanius (yrosl 3aKpydMBaHHs () UCHBITBIBAEMOIO CTEPXKHS Y C y4eToM

MONPAaBKA Ha 3Ha4Y€HHE COOCTBEHHOW (BHYTpEHHEW) aepopMaluyd HCHBITATENbHOM

YCTaHOBKH (yco6), B MM

Y=Y Veos =
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-MOAYJb ynpyroctu G°"™", paccunTaHHBINA U3 MOJTYYEHHOTO 3HAUYEHHUS Y,

B H/MM?

G OmbIT = Mxp L —
yl
57,3 Ip

- HOIpCIMHOCTDb MCKIY OIIBITHBIM U TCOPCTUYCCKHUM 3HAYCHUAMHN MOIYJIA

YIPYrOCTH BTOPOro poAaa, B %

GOH])IT — GTer

&= | |-100% =

GOH])IT
- 00paTHbIE 3HAYEHUS TTOJIYYCHHBIX B DKCIIEPUMEHTE MOAYJIEH YIIPYyrocTH

BTOporo poxa 1/G°™7, 8 mm*/H
1

GOHbIT

Orcnepumenm Ne3 - maTeprai UCIBIThIBaeMOro crepkHs amomuuui (Al):
-nedopmartusi (yrojl 3aKpy4MBaHHS (p) UCIIBITHIBAEMOTO CTEPXKHS Y C y4yeToM
MOTNPAaBKU Ha 3HAUYE€HHE COOCTBEHHOW (BHYTPEHHEW) nepopMalud HCHBITATEIbLHOM

ycTaHOBKH (Yco5), B MM

Y=Y - Yeos =
-MOyJb yrpyroctu G "', paccuMTaHHBINA U3 MIOJTYYEHHOTO 3HAUCHUS Y,
B H/Mm?
GOHI)IT - MKp L
- =S
Y g
573 P

- HIOTPECITHOCTL MEKAY OIIBITHBIM N TCOPCTUYCCKHUM 3HAYCHUAMNU MOAYIIA

YIOpYrocTy BTOPOTo poaa, B %

GOl'[bIT _ GTeop

&= | |-100% =

GOHbIT
- 0OpaTHBIC 3HAYCHHSI ITOJTYYCHHBIX B 9KCIIEPUMEHTE MOYJICH YIIPYTrOCTH
BToporo poxa 1/G°™7, 8 mm*/H

1

GOHbIT
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Taomuna 1
Mare- | ®@aktu- | Ilomap- | Ilokasa- | [loka3za- | Moayns | Moayne | Ilorpe-
puan YyecKue HBIN HUS HUS YOPYTOCTH | YIOPYTro- | IIHOCTH
UCIBI- | pa3Me- | MOMEHT | CTpeJIoY | UHJUKa- GO CTU MEXIY
ThIBac- pBI UHEp- HOT'O TOpa C paccuu- GTeopP GOo™'T
MOTO ceuye- an | p | MHIMKA- | YY4ETOM | TaHHBIH W3 InIE: U
CTCp- HUA CeYCHUI TOpa IoIIpaB- I10JIy- KaKI10- GTeOp,
KHA CTep- UCTIBI- Y ke YEHHOI0 ro B %
JKHSA TEIBAE- BMM | Y (YroJl | 3HaueHHs | MaTepH-
d, MOTO 3aKpy- Y, aja,
B MM CTEPIK- YyHBa- B H/Mm? .
Hi, HUS (), H/mm
B MM B MM
St 10 981 80850
Ms 10 981 38500
Al 10 981 26900
TabOmuma 2
Marepuain
HUCHBITBIBAEMOT'O St Ms Al
CTEPKHS
IToxa3zanus
WHJMKaTopa C
Y4ETOM TIOMPaBKU
y
(yrona 3akpyuuBa-
HUSA ),
B 0,01mMm
OO6paTHOE 3HAUCHUE
MOJTYJISl YIPYTOCTH
BTOPOTO poja
1/G OIIBIT
B MMY/H
4. Tlo mOJy4eHHBIM 3HAUYEHUSIM CTpOMM Tpaduk 1, TOKa3bIBAIOIINI

3aBUCUMOCTH JedopMariii (¢ KpYIJbIX CTEpKHEW OT THMAa Marepuaia

(MomyJsl yOpYroCTH BTOPOTO poja) ¢ ~ Gl



3Ha4yeHne nHgmkartopa ¢ ydyetom nonpaskm y’, 0.01 mm
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1.0-10° 2.0-10° 3.0-10° 4.0-10°

O6paTHoe 3Ha4YeHne Moayns ynpyrocTtu sBToporo poaa 1/G™", Mm*/H

I'pagpux 1. 3asucumocmsv deghopmayuu cmeprcHa om muna e2o Mamepuaia
(mooyna ynpyzocmu émopozo pooa)

BBIITOJIHNJI

CryneHT rpynbl

(q)aMI/IJ'II/ISI n.o )

ITPOBEPHNJI

IIpenonasarens

((DaMI/IJ'II/ISI n.o )



