NNABOPATOPHbIE PABOTbI MO COMPOTUBJIEHUIO MATEPUAJIOB

CrypeHT

Mpynna

N2 3a4yeTHOM KHUXKKHU

MpuHan Fnywko H.U.




NabopartopHana pabora Nela

UcnbiTaHUe Ha pacTAXKeHUe CTaNIbHOro 06pa3u,a

1.Uenb pabortbi: MNonyyeHne guarpaMmbl PacTaKeHUs, onpeaeneHne 0CHOBHbIX MEXaHUYECKUX
XapaKTepPUCTUK, U3yYeHMe XapaKTepa paspyLleHns obpasua.
2.dopma 1 pasmepbl 06pasua:
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3. Cxema HarpyeHusa obpasua:
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5. Pe3ynbTatbl U3amepeHuit obpasua:

Ao ucnbiTaHna Mocne ncnbiTaHUA
do=10 mm dw=735 mm
10=100 »m 11=114 um
Fo=0.785d0°=78,5 m? F.= 44,16 um?
[, —1 14
§="1 0.100%=_""-100% =14%
lo 100
nd
Fo= 1 ~0,785dg - ucxognan nnowanps nonepeuHoro cedermns o6pasya
0w — AMameTp WelKM No MecTy pa3pbiBa
nd 2
F. =—4m ~ 0,785d£t - NN0LWAAb NONEePeYHOro CeYeHMa No MecTy paspbisa

6 - OTHOCUTE/NIbHOE OCTAaTO4YHOE YA/IUHEHNE (Mepa NAaCTM4HOCTU N\aTepmana)

6. BbluucneHums:
JKCNnepumMeHTabHble Harpy3Ku:

Harpyska, COOTBeTCTBYIOWAA Npeaeny TeKyyecTm Pr=27,0xH

Harpy3ka, COOTBETCTBYIOLLAA Npeaeny NPOYHOCTM (BpeMeHHoe ConpoTMBaEHME)
P =445 kH

Harpyska B MOMeHT pa3pblBa Pp =40,0 kH

MMPOYHOCTHbIE MEXaHNYECKME XapPaAKTEPUCTUKMU:
MNpegen Tekydyectn

Py
o =T __ 27000H _34395.106 I7a = 343,95 MIla

T F, 785-10°2
Mpeaen npoYyHOCTH

PB
o =% _ H00H 56 68.106 70 = 566,88 Mila

5 F, 785-10°n?
HanpaxeHna B MOMEHT pa3pbiBa:
YCNnoBHble HanpaXKeHuA

Pp  40000H
Fy 785-10°.72

NCTUHHbIE HanpAXeHuA

G = Pp__ 40000H  _ 905,80 - 10° I7a = 905,80 MITa
F, 4416 -10° 42
2
G ( d ) 905,80
guem =| 4| = ~1.78
ver \do ) 509,55

=509,55 - 10° [7a = 509,55 MT1a

yen




7. Pe3ynbTaTbl UCMbITAHUA

Harpy3ku MexaHu4yeckue Hanpsa)XeHnA B MOMEHT pa3pbiBa
XapaKTepPUCTUKU
PT , kH PB , kH PP, kH Oor ,MHa OB ,MHa GyCJZ ;MHa OCucm ,MHa Gucm /GyC]Z
27,0 445 40 343,95 566,88 509,55 905,80 1,78

8. Npeanonaraemaa mapKa cTanu

Cmé6

OCHOBHBIE MEXAHWUBCKHE XaPaKTEPUCTHKK ANA PA3NWUHBIX MapoK cTanei
Mapka Mpepen NpoYHOCTH [ MNpenen Teky4yecTu [ OTHOCKMTENBHOE
CTanm iy, MMa ay , MMa yANMHEeHKE §, %

Crane 0 320-470 190 22

Crane 1 320-400 33

Crane 2 340-420 220 31

380-400 27

Crane 3 410-430 240 26

420-440 26

Crane 4 450-480 260 20

490-520 23

500-530 21

Ctane 5 540-570 280 20

580-620 19

600-630 15

Ctane 6 640-670 310 14

6BO-720 13

700-740 11

Crane 7 750-790 10

800 W bonee 9

9. BbiBOAbI

- 8 x00e ucneimaHuli onpedesieHbl MPOYHOCMHbIE MeXAHUYeCKue XapakKkmepucmuku: rnpeodesn
meKydecmu u rnpedesn MPOYHOCMU, KOMOpPbIE UCMOAb3Ylomca 078 8bl6opa 00MycKaembix

HanpsaxceHul;

- OI'I,U&‘C)G/'IEHG mepa naacmuv4yHocmu mamepuasna: omHocumesibHoe ocmamo4vHoe ydnUHeHue

6;

- paspyweHue cmanbHo20 06pa3ya npoucxooum 6 pe3yaAbmame paspsiea Mo mecmy
06pa3osaHuA weliku, pa3psi8 6bI38AH HOPMAs/IbHLIMU HAMPAMEHUAMU, B03HUKAHWUMU 8
rnonepey4Hsix ceyeHuax obpasya;
- 0Ua2pPaMmMa 8 HanpPAXCEeHUAX, Nosay4eHHas IKCnepuMeHmasnbHo, He coanadaem c ouazpammoli

UCMUHHbIX HanpaxceHul 8 30He pa3pyuweHusa obpasya; Haubonswee UCMUHHOE HarnpaxceHue

B803HUKAeEM 8 MOMeHM paspoliea, UCMUHHbIE HATMNPAXEeHUA ecez20a bonowe YCrq108HbIX,

NMOCKO/1bKY I'IﬂOLqub rnornepe4yHoeo ce4yeHus e nobol momeHm epemMeHU Ha npomAaxceHuu

UCNbIMAaHUs MeHbWwe Ucxo0Hol (0cobeHHOo 8 30He pa3pyuweHus npu 0bpaszosaHuu weliKu)




NaboparopHana paboTta N216

McnbiTaHMe Ha CXKaTue CTaIbHOro U YyryHHoro obpasuos

1.Uenb pabortbi: MNonyyeHne gnarpamm cxkatus, onpeaeneHne 0CHOBHbIX MEXaHNYECKNX
XapaKTEPUCTUK MPU CHATUM, U3YHEHNE XapaKTepa paspyLLieHns 0b6pasLoB M3 CTaan U YyryHa.

2.dopma 1 pasmepbl 06pa3uoB.:

h=30 v

do=21 v
3 >

4. Anarpammbl CXKaTUA:
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3. Cxema Harpy»xeHua o6pasuoB:
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Ocu p,lﬁarpa:vw\bl: P - narpyska, Al -a6contotHoe y,u,ngl-ieHMe (ykopoueHue),

O = — - Hanpsa»eHue B nonepe4yHom ceyeHnn, € = — - OTHOCUTE/IbHaAA NPOJ0/IbHaA

Fo
aebopmauums.
5. XapakTep paspyweHua o6pasuos:

Cranb (nnacTuyHbIN martepuan) -
paspyLlLUeHns He MpoucxoauT, obpasew, npu
cKaTum NPUHUMaeT 604K00bpasHyto
dopmy. dopma 604YOHKA BO3HMKAET M3-3a
CUN TPEHUs MeXKay OMOPHbIMKU NAUTAMMU
npecca m ocHoBaHWAMKM 06pasua, KoTopsblie
3aTpyAgHAOT  nonepeyHble  aedopmaumu
maTepuana Ha Topuax obpasua.

lo

N

YyryH (Xpynkuit matepman) — paspyliaercs
B pe3ynbTaTe CcKona MNo MOBEPXHOCTY,
coctaBnawwen 45° ¢ npoaonbHOM 0OcCblo
obpasua. CKo/l BbI3bIBAOT Hambosblune
KacaTe/bHble HanpsAXXeHus, KoTopble
AENCTBYIOT B 3TOM HAK/JIOHHOM CEeYeHuu
(nnowapaka casura).



6. Bbluncnenums:

Maowaab nonepeyHoro ceyeHmna obpasLoB:
d 2

T
Fo =_40 =314 cm? =314

JKCNepUMeHTa/IbHble Harpy3Ku:
Harpyska, COOTBETCTBYIOLAA Npeaeny TeKy4ecTu cTanm P,=110,0 xH

Harpyska, COOTBETCTBYIOLAA NpeAeny NPOYHOCTU HyryHa Pp =215,0 kH

[MPOYHOCTHbIE MEXAHUYECKME XaPAKTEPUCTUKMU:
MNpeaen TekyyecTn ctanm

P!
c =_T_ HO000H _ a5h 39108 174 = 350,32MTa

TR, 3141042
MNpeaen npoYyHoCTH q}nga
B

c =8 _ 210000 _eep71.108 70 = 684,71MITa

B R, 314-10°.2

7. Pe3ynbTatbl UCNbITAaHUN

Matepuan Harpysku MexaHu4yeckune Xapakrtep
obpasua XapaKTepUCTUKU paspyLwieHums
Pr,kH Pg,xkH or,Mlla o ,Mlla
cmans 1 350,32 | emeeee- Paspywenue
HEeBO3MOJICHO
wyeyn | eeee- 215 | . 684.71 Ckon n405doy2ﬂom
8. BbiBOAbI

— CmanbHoli 0bpaszeuy (naacmuyHbelli mamepuan) nApu  CMAMUYECKOM  CHamuu
degpopmupyemcs, He pa3pyulasacs, oH npuHumaem 604koobpasHyro chopmy ecnedcmaue
B03HUKHOBEHUA 3HAYUMEsbHbLIX CUA MPEHUA Mewdy €20 Mmopuyamu U OMOPHLIMU
naumamu.

— [lpeden npoyHocmu 078 cmasnsHO20 obpasua onpedenums HE803MOMCHO. [lnaou,adb
rnonepe4yHo20 cevyeHUs 8 npouyecce UCMbIMAHUA MOCMOAHHO y8eau4yusaemcs, U KaK
cnedcmsue Heobxoduma ece bonbwasa u bonsbwaa HazpysKa 014 deghopmayuu obpasya,
noamomy OasnbHeliuwee ucrneimaHue 02paHu4u8aemcs 803MOXHOCMAMU MawuHsl. [Mpu
Heo2paHuU4eHHOM yeenu4vyeHUU Ccxumarowell Hazpy3Ku, obpasey cnarwusaemcs,
obpawaace 8 nenéwky. Hanpsa}ceHus, aHAA02U4YHO20 npedeny MPOYHOCMU MpU
paspsiee, HAbaLOAMb He NPUXoouUMcH.

— [lpeden meKydyecmu cmanu Ha cxamue cosnaodaem c npedesom mekydecmu cmanu Ha
pacmsxceHue.

— YyeyHHeili obpasey (xpynkul mamepuasn) paspywaemca 8 pesysbmame CKOAA 0
HAKAOHHOU nosepxHocmMu, pacrnonoxeHHolU nod yenom 45° k npodonsbHol ocu obpasya,
om delicmeus KacamesbHbIX HaNpAXeHud.

— [lpeden mekyyecmu y 4y2yHa onpedenums He ydaemcs, M.K. OH f8/8emcsa SpPKO
8bIPAXEHHbIM XPYNKUM MamepuasaoM, A8AeHUEe meKyyecmu 8 maKux Mmamepuanax He
Habawodaemcs.

— [lpeden npo4yHocmMu 4y2yHa HA cxamue rnpesviwiaem rnpedesn nNPoYHOCMU 4y2yHa Ha
pacmsaxceHue 8 3-5 pas.



NabopartopHana pabota Ne5
McnbiTaHMe Ha KpyYeHUe CTaNIbHOro M YyryHHoro obpasuos

1.Uenb pabotbi: MonyyeHne Anarpamm KpyvyeHus, onpesesieHne 0CHOBHbIX MeXaHUYeCKUX
XapaKTEPUCTUK NPU KPYYEHUN, U3yHeHME XapaKTepa paspyLLieHns o6pasL,oB 13 CTaan 1 YyryHa.

2.dopma 1 pasmepbl 06pasLoB: 3. Cxema Harpy»eHus obpasua:
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4. Paamepbl U reoMeTpUYECKUE XapaKTepUCTUKM 06pasuLos:

Martepuan AnameTtp PacyeTHaa pavHa NonApHbIi MOMeHT
obpasua d, mm I, mm COMNPOTUB/IEHUA CEYEHUA
W,, em®
cmanb 10 100 0,20
YyeyH 12 100 0,3456

3
w, =™

D 16 ~0,2d3 - nonApHbI MOMEHT CONPOTUBAEHNS NOMNEPEYHOTO ceveHns 06pa3La

5. Anarpammbl Kpy4yeHusa:

M - M +
cmans yyayH
Ms
Ms
Mr
0 Py P 0 Pg ¢

Ocu anarpammbl: M - MOMEHT, (0 - yron 3akpyuvBaHus



6. XapaKTtep pa3pyweHusa obpasLoB:

CtanbHoOM

obpaseuy, npu
paspyliaetca B pe3ynbTaTe cpe3a B
NJIOCKOCTM nonepeyHoro cevyeHua. Cpes

Kpy4YyeHuu

BbI3bIBAlOT  KacaTe/bHble  HanpaxeHus,
AEeWCTBYIOWME B MOMNEPEYHOM CeYEHUN.

7. Bbluucnenums:
JKcNepmMMmeHTa/ibHble AaHHbIE:

MomeHT, COOTBETCTB\”OLU,VIVI npeaeny Teky4yectm Ctaam
MomeHT, COOTBETCTB\”OLU,VIVI npeaeny NpPpo4YHOCTN Ctaaun

Yron 3aKkpy4ymMBaHus, COOTBETCTBYIOLWMI Npeaeny Nnpo4HOCTU CTanu

MOMEHT, COOTBETCTBYIOLWMNI Npeaeny NPOYHOCTUN YyryHa

Yron 3aKkpy4mBaHuA, COOTBETCTBYIOWMI Npeaeny NPOYHOCTN YyryHa

YyryH

YyryHHbIn  obpasey,  pa3pywaerca B
pe3ynbTaTe OTpbIBa no BMHTOBOM
NMOBEPXHOCTH, obpa3sytoulas KoTopomn
coctaBndet yron 45° ¢ npogosbHOM OCblo
obpasua. OTpbiB BbI3bIBAIOT
pacTarmeatowme HOpPMa/ibHble

HanpAX)eHus, KOoTopble AeNCTBYIOT Ha
NOWAAKAX PACMONOXKEHHbIX Nog, yrinom 45°
K NpoAosbHOM ocu obpasua (rnasBHbie
naowanKku).

MB :95H‘M
¢ =1560 2pao

¢B =15 epao

[eomeTprYECcKNE XapaKTEPUCTUKMN NONEPEYHbIX CEYEHUN:

nOﬂﬂprIVI MOMEHT CONpoTUBIEHNA NONePevYHOro ce4eHnA CtasibHOro o6pa3u,a

_md?

W, = — =0,2-d®=0,2-1 = 0,2cm®
16

MoNAPHbIA MOMEHT COMPOTUBAEHMA MONEPEYHOTO CEYEHMA YYTYHHOro obpasua

_ nd?®
)=

W E:O,Z-d3 =0,2-1,2% =0,3456 cr®



[MPOYHOCTHbIE MEXAHUYECKME XaPAKTEPUCTUKMU:
Mpeaen TekyyecTn ctanum

M .
v =T DH-M__ 555 106 174 = 225 MITa
W
p

0,2-10°% 48
MNpeaen npoYyHoCTH CTI\a/IIWI
_ "V'B .
v 2 PN 475.105 [Ta = 475 MiTa
W. 021078

p
MNpeaen NPOYHOCTM YyryHa
_ B .
o= B I35 H-M 390 605.108 70 = 390,625 MiTa
B W._. 0,3456-10° 43

p
Mepa naacTUYHOCTM MaTepuana Npu KpyvYeHuu:

OTHOCUTENIbHbI OCTaTOYHbIM YroN 3aKPYyYMBAHMA CTaAN

0 =P 1560 _ 156 2pao

B 1 10 cm

OTHOCUTENbHbI OCTAaTOYHbINM YroJ1 3aKPYYMBaHUA YyTryHa

g =P E:752pad

B 1 10 cm

8. Pe3ynbTatbl UCNbITaHUN

Marepuan MomeHTbI MpPOYHOCTHbIE Mepa Xapakrtep
ob6pasua MexXaHu4ecKue NAACTUYHOCTUM | paspylueHun
XapaKTepUCTUKK
My, Hu My, Hm tr,Mlla | Tt ,MIla | Op,2paolcm
Cpes 6
cmany 45 95 225 475 156 rockocn
nonepevyHoco
ceueHust
Ompwig no
yyeynw | =——--- 135 | - 390,625 75 BUHINOBOLL
noeepxsocmu
9. BbiBOoAbI

B xode ucnbimaHuli onpedeseHbl NPOYHOCMHbIE MexaHUYecKue Xapakmepucmuku: 014
cmanu — npeden mekydecmu u rnpedesn npoYyHocmu, 0414 Yy2yHa — npeodes npoYyHocmu.

CmanoHol o06pasey rnpu KpydeHuu paspywaemca om Oelicmsus KacamesbHbIX
HanpsaxceHuli, B0O3HUKAOWUX 8 rnornepeyHom cedeHuu. YyeyHHbIl obpasey paspywaemcs

nod dJdelicmesuem HOPMAsbHLIX pPACMA2UBAIOWUX HanpaxceHud,

naow,a0Kax, pacrnosnomeHHsix nod yenom 45° k npodosbHol ocu 06pasya.
Ana oboux obpasyoe onpedeneHa xapakmepucmuKa naacmuyHocmu - OmHocumesbHoil
yeon 3aKpy4yusaHus. [naa xpynko2o mamepuana (4y2yHa) omHocumenoHbili  y20n
30KpPYy4YUBAHUA 8 0eCAMKU pa3 MeHbWe, Yem 014 Naacmu4yHo20 (cmanu).

B803HUKALOWUX HaA







