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BBE/JIEHHE

[IpakTyeckue 3aHATUS SIBISIETCA OJHUM U3 BaXXHEUIIUX 3JIEMEHTOB yueo-
Horo mporecca. OHM B MEepBOHAYAIBLHON (hopMe M MalIoM 00beMe MPEeACTABIIAET
OJIHY U3 Pa3HOBUIHOCTEN MH)KEHEPHON pabOTBHI.

Llenp mpakTHUECKUX 3aHATHUM:

yrayOuTh, 000OLIUTH M 3aKPENUTh 3HAHUS, NTOJyUYE€HHBIE MPU U3YYEHUU TEO-
PETUYECKOTO Kypca;

YMETb IIPUMEHSATH OTH 3HAHUS B KOMIUIEKCHOM PELICHUN KOHKPETHBIX MHXKE-
HEPHBIX 3a1a4;

IPUOOPECTU HaBBIKK CAMOCTOATEIBHON TBOPUYECKON pabOTHI;

MOJITOTOBUTHCS K BHIMOJIHEHUIO 00JIee CI0KHBIX TEXHUUECKUX 3a7a4;

IPUOOIINTE CTYJEHTOB K MPAKTUKE PEIICHUS KOHKPETHBIX MPOU3BOACTBEH-
HBIX 33/1a4;

IIPUYYUTh KX K OTBETCTBEHHOCTH 34 BBINOJHAEMYK) HWHXEHEPHO-
TEXHUYECKYIO paboTy;

OCBOUTH 3JIEMEHTHI HAYYHO-HUCCIIEI0BATEIbCKON PabOTHI;

MU3Y4YUTh METOJbI NPOU3BOJICTBA PACUETOB C HCIIOJIB30BAHUEM TOCYNAPCT-
BEHHBIX CTaHJapTOB, HOPMATHUBOB, Ta0JIMIl, HOMOIPAMM U JPYTUX CHPABOYHBIX
MaTepUAJIOB, & TAK)KE HAYUYUTHCS COCTABIIATh TEXHUKO-I)KOHOMUYECKHUE 3aIUCKH;

OCBOMTb METOJIMKY MTPUMEHEHHUS BHIYUCIUTEIILHON TEXHUKHU MPHU pa3paboTKe
rpaduueckoil U TEKCTOBOM TEXHMYECKOM [TOKYMEHTAllUW COBPEMEHHBIMU IMpO-
IPaMMHBIMH  CPEJICTBAMHU, METOJIUKY pPa3pabOTKH COOCTBEHHBIX MPHIIOKEHUN
CAIIP.

B npoMbIUIEHHOCTH, BKIIIOYasi XUMHUYECKYIO, IIIMPOKO NMPUMEHSIOT MAIIWH-
HbI€ arperarbl, COCTOSIIIUE U3 JBUTATEINS, EPEIaTOUHbIX MEXaHU3MOB U pabouei
MallluHbL. TeMaThKa MPaKTUYECKUX 3aHATUN CBSI3aHA C MPOECKTUPOBAHUEM NPUBO-

JO0B TCXHOJIOTHYCCKOI'O 060p}II[0BaHI/I$[ U MalllkMH, IIPUMCHACMBIX B TCXHOJOTHUYC-
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CKHX MPOLECCax, XapaKTEPHBIX [ HampasiieHus moArotoBku 15.03.02 TexHomo-
THYECKHe MalIuHBI U 000pyI0BaHUE (MU3MeNbYeHHE, CMEIICHUE, TPAHCIIOPTUPOBKA,
nepekayka, OXJIaXKACHHE, KOMIIPECCUPOBAHUE U T.A., UIsl YEro NPUMEHSIOT Me-
IIaJIKK, Bpalnarolecs 6apadaHsl, anmnaparsl BO3IYLIIHOTO OXJIaXAECHUS U 1p.).
[lenbto BBIMIOJIHEHUSI MPAKTHUECKUX padOT MO JAETaasiM MAIUUH SBISETCA
03HAaKOMJIEHUE CTYJEHTOB C OCHOBHBIMU pacdeTaMy M KOHCTPYKLMEH arperaTos,

MaIlIMH, MEXaHU3MOB H JIeTajieil 00IIero Ha3HAUCHHS.
1 ObEM U COAEPXAHUE ITPAKTUYECKUX PABOT

HpaKTI/I‘-IeCKaH pa60Ta BBIIIOJIHACTCA 10 MHAWBHUAYAJIBHOMY 3a/1aHWUIO, BbI-

AaBacMOMY IIPCII01aBaATCIIEM B HaA4YaJIC U3YYCHUS KypcCa.

2 ITOCJIEHOBATEJIbHOCTD PABOTBI HAI IIPAKTUYECKNMU
PABOTAMU

3ananue Ha paboTy BBIAACTCS OJTHOBPEMEHHO C HA4YaJIOM YTEHHsS T€OpeTHuye-
CKOI'0 Kypca, MpeAyCMaTpuBaeMoro yueOHbIM mianoM. PaboTy Hasl MpoOeKToM ciie-
JyeT HauYMHATh C U3yUeHUs 3aJaHUs, BBISICHEHHUS Ha3HAYCHUS U MPUHIUIIOB pado-
Thl MAlIMHbI B LIEJIOM M KAKJIOIO0 €€ MEXaHU3Ma B OTAEIbHOCTH, a TAKKE B3aUMO-
JEUCTBUS ITUX MEXaHU3MOB. {7151 3TOM L€ clieyeT BOCIOJIb30BaThC KPATKUMU
YKa3aHUSIMU K 3aJaHUsIM, WK CIEHHAIbHON JINTEPATypOl TOW OTPacIH MPOMBIII-
JIEHHOCTH, B KOTOPOH IPUMEHSIETCS ITPOEKTUPYyEMAsi MaIlINHa.

BrimonHenne kaxaoro srama paboThl HEOOXOAMMO HAayMHATh C YETKOTO
YSICHEHMSI TIOCTAHOBKH 3a/1a4, MOJICKAIIUX PEUICHUIO, U3YyUYECHHS] TEOPETUYECKUX
MOJIO’KEHUH, HA OCHOBaHUH KOTOPBIX OHU 0a3UPYIOTCS, 03HAKOMJICHUS M0 Y4eOHHU-
KaM ¥ y4eOHBIM MOCOOMSM C METOJIMKOW pelIeHrs aHAJIOrM4HbIX 3a1a4. [logroro-
BUTEIbHASA paboTa CIIOCOOCTBYET YCIEIIHON paboTe HaJl MPOSKTOM C HaUMEHbIIIEH

3aTpaToy BpEMEHU
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3 CPEACTBA ABTOMATU3ALUNUN IMTPOEKTHO — KOHCTPYKTOPCKHUX

PABOT

Kadenpa pacnonaraer 70cTaToYHbIM KOJIMYECTBOM MPOTPaMMHBIX pa3pado-
TOK, TO3BOJISIONINX B 3HAYUTEIHHOW MEPe CHU3UTh BPEMEHHBIC 3aTPaThl HA IMPO-
U3BOJICTBO MPOEKTHO—KOHCTPYKTOPCKUX PAaOOT, BBHINOJIHEHUE TEKCTOBOU U rpadu-
YECKOM JOKYMEHTAIlMU, YMEHBIIUTh JOJII0 PYTMHHON COCTaBJSIOIEH paboThl U
MOBBICUTH JOJIF0O TBOPUYECKON COCTABIISIONICH, TOBBICUTH KAY€CTBO JIOKYMEHTAIIUU.
[Ipy BBIOTHEHUH MPAKTUYECKUX PAOOT MPUMEHSIOTCS pPaCUYETHBIE MPOrPAMMBI,
¢dparMeHTBI pacu€THO—TOsCHUTENBHBIX 3amucok Ha MathCad, Word, Excell, 6u6-
JMOTEKHU CTaHJAAPTHBIX U3ICIUN U AeTaJIeH U y3JI0B 00IIero Ha3HAYeHUs U T.J.

HecMoTpst Ha HEKOTOpbBIE CIOXKHOCTH MIPUMEHEHUS JJIsl PACY€TOB TEKCTOBO-
ro pegaktopa Word, ero MOXHO C yCITIeXOM TPUMEHSTH ISl COCTABJICHUS TEKCTO-
BbIX JJOKYMEHTOB, B KOTOPBIX BO3MOKHO OCYILECTBIICHHE W aBTOMaTH3allUs pac-
YETHBIX TMPOIIEAYP, @ TAKXKE CBSI3b C APYTUMHU IMAKETaMH M MPOTPAMMHBIMH IIPO-
JTyKTaMHU.

B npennaraemoii pabote paccmaTpuBaeTcsl mpumep oQpopMIICHHUS pacueToB,
r7ie BO3MOXXHO HCIIOJIh30BaTh aBTOMATHU3AIUIO PACUETOB OTICIBHBIX €€ (hparMeH-
TOB.

[Ipu paGoTe HaJ TEKCTOBBIM JIOKYMEHTOM HEPEIKO TPeOyeTCs MPUIIOKCHHE
PUCYHKOB U 3CKH30B MPOCKTUPYEMBIX U3JIETTUH, PaCUeTHBIX cXxeM | Tip. J{ist pere-
HUS 3THX BOIIPOCOB CTYJEHTaM M JAPYTHM IOJIB30BATEISIM KaQeapaabHbIX M CTY-
JIEHYECKUX TMPOTPAMMHBIX Pa3pabOTOK MpejiaraeTcs HCIOJIb30BaTh YK€ UMEIO-
mecs: Ha kadenpe daitnel rpaduaeckux penaktopoB T-FLEX, Kommac—I paduka

H JpP. U KOHEYHO dHCe NPUHAMDb obs13amenvroe yuacmue 6 nonojlHeHUU omou baszul.

Hauboee OpeArO4YTUTCIIbHO ITPHMMCHCHHUC D33D36OTOK, IIOJYYCHHBIX Ha T-

FLEXe.
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4 IIPAKTUYECKHUE PABOTBI HA ITPUMEPE O/JTHOCTYIIEHYATOI'O
YEPBAYHOI'O PEAYKTOPA ITPUBOJA BBITAKHOI'O ITPECCA

B cooTBeTcTBUM ¢ TEXHUYECKUM 3a/JlaHHEM B COCTaB KMHEMAaTHYECKOW cXe-
MBI TIPUBO/IA BBITSHKHOTO MPECCa BBOJAWM OJHOCTYTNCHYATHIA YEPBSIUHBINA PEIYK-
TOp, OJHY COCIUHMTENIbHAsE My(Ta, OTKPBITYIO 3yOuaTyr mepeaady ¢ Z, = 20
3yObeB, Z, = 40 3yObeB (onpe/iesieHa paHee) W aCUHXPOHHBIN 2JIEKTPOIBUTATENb.

MourHocTh Ha BXOJHOM Baiy peaykropa P,y = 3,45 kBt onpenenena 3ana-
HUEeM. PenykTop HepeBepCHBHBIN, MpeAHa3HAYEH Uil SKCIUTyaTallid B TEUEHUE
20000 yac; Bajbl yCTAHOBJIEHBI HAa MOJUIMIIHMKAX KadeHusd. HacToTa BpalleHUA
KPHUBOILXIIA BBITSDKHOTO mpecca Ny = 70 06/MuH.

3agaemcs rpadukoM Harpy3kd W IpuHuMaeM, uro o = 1,0; a, =0,8;

O3 = 0161 anycx. = 194 1 Bl = 01151 BZ = 0’351 BS = 0151 Bl‘[yCK = 0s003
5 PACUET U KOHCTPYNPOBAHUE

5.1 Ilpaktuyeckas pabora Nel «BwiGop anekTpoaBuraTesnss U KHHEMaTHUECKHUIA

pacdeT»

ITo Tabmuue 11 npunoxxeHus npuMem:

KIIJ coeguaurensHol Myt 11=0,98; K03dDULIMEHT, yUUTHIBAIOIINHA TTO-
TEpU Mapbl MOJUIUIHUKOB KaueHus, 1,=0,99; ko3PduimenT, yuuTbIBatOMINN 1o-
TepHU B OTKpbITOMN niepenade 1M4=0,95; KIIJ[ uepBsiunoii mapsl ns=0,8

OO6mmit KI1/1 nmpuBona

N=N1M2" N Ns ; (1)
n=0,98-0,99°-0,95-0,8 = 0,730.
Tpebyemast MOIIHOCTD 3JEKTPOABUTATEIIS:

P
NTp= 6x_ (2)
n

N, = 3,45-10%0,73 = 4,7 - 10° Bt = 4,7 xBr.
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VYTI10Basi CKOPOCTh BBIXOAHOTO BaJla pEAYKTOpa:

W, =m-n, /30; 3
w,=3,14-140/30 = 14,66 pan/c.

rae Ny = Ny-ZplzZ,;

n,= 70-40/20 = 140 06/muH.
[lepenaTouHoe OTHOIIEHHE OTKPHITON HUIMHAPUYECKON MEepeIayu:
Iy = Zp/Z,;
I, =40/20 = 2,0;

B Ta6muue 13 npunoxenus no TpeOyemMoll MOIIHOCTH TMOJ0MPAEM DIIEK-
tpoaBurarens: 4A112M4 ¢ N = 5,5 kBT, n,, = 1445 06/mun. JIBurarenu ¢ MeHb-
e yacroroit Bpamenus yeM 1000 o0/MUH HE PEKOMEHIYIOTCS M3-3a OTHOCH-
TEJIbHO OOJIBIIION MACCHI.

IlepenaToyHOE OTHOILIEHHE PEAYKTOpA:

i=—"; (4)

I =1445/140 = 10,3.
YacToThl BpalIeHUS W YIVIOBBIE CKOPOCTH BaJIOB PEAYKTOpAa M KPHUBOIIIMITA
30 °
w;=3,14 - 1445/30=151,24 pan/c;

npecca: N1=N,,=1445 o6/MuH; W1=W =

LY (5)

p

n,=1445/10,3=140,29 06/muH;

w2=iﬂ; (6)
p

w,= 151,24 /10,3 = 14,7 pan/c;



n,

n3:._'
I 1
/b

nz= 140,29 / 2 =70,145 06/muH;

)
W3:i_;
Y

w3=14,7/2=7,35 pan/c.
Pacxoxnenue ¢ 3aganuem A = (70 — 70,145)/70 - 100% = -0,207%
Torma KHHEMaTHYECKHE M CHIIOBBIE (C Y4ETOM IOTEPH) MapaMeTphl pacipe-

ACJATCA 110 BajlaM CJICAYIOIIHUM 06p330MZ

Tabnuna 1
Ne Basna
napaMeTphl I 1 11
n, o6/MuH 1445 140,29 70,145
®, ¢ 151,24 14,7 7,35
P, kBt 4,7 4,3 3,45
T,Hwm 31,076 248,4389 234,694

5.2 [IpakTuyeckas padbora Ne2 «PacyeT OBICTPOXOIHON CTYIIEHU PEIyKTOpa»

OpHUEeHTUPOBOYHASI CKOPOCTh CKOJIbKEHUS
V=0,0004 0, 3/T, ; (7)
I'ne n; — gacrora BpameHus 4epBska, mun T, — KpYTSAIIAA MOMEHT Ha

BaJly 4EPBAYHOTO KoJieca, H-m.

V¢ =0,0004 - 1445 - 3\/248,4389 = 3,633577 m/c.
[Tpu Takoil ckopocTH peKOMEHAyeTCsl 8-5 cTeneHb TOUHOCTH [Tabmuia [14]
u marepuan |l rpynmnel. [lo tabmuue [15 npuioxxeHus: BeiOMpaeM IS depBsiKa

ctanb 45 ¢ 3akankoil 1o tBepaoctu 45-50 HRC; mist Benua yepBsiuHOro KoJjeca -
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oponsy bp. AXK 9-4 (oTnmBKa B 3eMJII0) ¢ MEXaHHUYECKHUMH XapaKTEPUCTUKAMU
6,=200 MIIa u 6,,=400 MIla, Ngo=1000000 nuxioB.
UYucno 3axonoB uepsska Z,=4,0 u KIIJ] nepenaun n=0,8.
KpyTsmuii MOMEHT Ha Bally KoJieca:
To= P1 M1 M2 Ms - Ur/og; (8)
T,=4,7 - 0,98 - 0,99 - 0,8 - 10,3/151,24 - 10°=248,4389 Hwm.
Jlommyckaemble KOHTAKTHBIE HAMPSKEHUS
[ox]=300 - 25 V;
[ox]= 300-25 3,633577=209,160575 MIIa.
Jlomyckaemble KOHTaKTHbIE HANpPsDKEHUS IIPU pacueTe Ha JEHCTBUE MAaKCH-
MaJIbHON Harpy3Ku:
[oum]=2 - o (9)
[6hm]=2 - 200 =400 MITa.
KonuyecTBo 3yObeB UepBSIUHOTO KOJeca:
Zy=Z Uy; (10)
Z,= 4-:10,3 =41.
OTHOCHUTENBHBIN JUAMETP YEPBSKA:
q=0,252Z;;
q =0,25- 41 = 10,25,
npuHumaeM ( =12,5.cornactio npusnoxenuto 117
Jlommyckaemoe HampspKeHHe M3ruda mpu 0a30BOM YHCIE IIUKIOB MEPEMEHBI
nanpspkernit Nro=10° s HepeBepcuBHOI Harpysku (Tabuuma I16):
[6£]% = 102 MIla
PacueTHOE UKCIIO IUKIIOB HArpy>KEHUs KoJieca:
Npe=Nr=60N, L (o -Biton’ - Botas’ - Bs)
Nye =60 - 140,2920000 - ( 1°- 0,15+ 0,8°- 0,35+ 0,6°- 0,5) = 34008830,11
KgL - k0o3dduireHT 10AroBeYyHOCTH; AJis KOJIEC U3 YyTryHa €ro MpUHUMAIOT

PaBHBIM €IUHULIE.
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N FO

Kr =9 )
FE

9 1000000
Ke = \/ 34008830,11 ~ 6758

KoadduruenT, yanTeiBaronuii HEpaBHOMEPHOCTD pacIpeCIICHUs Harpy3KH
no mmpune Benna, Kyp=1,0 [2, c. 86].

KoaddurmenT TMHaMHYHOCTH Harpy3KH

Kyv =0,3+0,1- n +0,02 - V., =0,3+0,1- 8 + 0,02 - 3,633577 = 1,172672,

rae N = 8,0 — creneHb TOYHOCTH TIEPEAAYH.

MexoceBoe pacCTOSIHUE M3 YCIOBHUS KOHTAKTHON BBIHOCIUBOCTH aKTHUBHBIX

OBEpXHOCTEH 3yObeB.

( 170
[on]22
q

)ZTZKHﬁKHV (11)

41 3 170*12.5 . . )
ay = (12,5+1j \/ (209,160575 *41j2 248438,9%1,0*1,172672 = 111,936739817

MM.
3neck npunsaro U=i;=10,3.
HopwmainbHabiii MOAYIIb 3alI€TIIIEHUS
_ 2a,
(z,+0)
m=2-111,936739817/(41+ 12,5) =4,1845510212 mm.

(12)

[TpuHuMaeM cTangapTHBIA MOJYJIb 3aleiuieHuss M= 5,0 Mmm

YTOUHSIEM MEXKOCEBOE pacCToAHNC

w

a,= @ =0,5 - 5 (41+12,5)/2 = 133,75 mm,

NpPUHUMAEM CTaHAapTHOE 3HadeHue a, =130 mm, cormacHo Tabmuubl 118
PUIOKEHUS.

Koaddunment cmemienus:
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x=1Um[a-05m(z+q)] (13)
x=1/5-[130-0,5-5- (41 + 12,5)] =-0,75.
Takum obpazom X =-0,75 <1, yTo HOMyCTUMO.
JlnameTp HauaIbHOTO MIJIMHIIPA YePBIKA
dwi = m(g+2x) =5 - (12,5+2 - -0,75) = 55 Mmm

YroJ nogbeMa BUTKA YEPBSIKA HAYaIbHbBIN

o Zarelg 212 —arctg[4/(12,5+2 - -0,75 )]= arctg(0,364)
+ £X

Yw = 20,00 rpan. cos(yw )=0,9397

Vron moabeMa BUTKaA YCPBAKaA I[CJII/ITeHBHbII;'I

y =arctg % =arctg(4/12,5)= arctg(0,32)

vy = 17,7447 rpan. cos(y ) =0,9524
CKOpOCTB CKOJIBKCHHUA B 3alICIIJICHUN.
V1 =mm(g+2x)n,/60000 (14)
Vi=3,1415 -5 - (12,5+2 - -0,75) - 1445/60000 = 4,1613 m/c.
Ve = Vi 1c0S(yw) (15)

V. =4,1613/0,9397 = 4,42832819 wm/c.
[ToaToMy cTeneHh TOYHOCTH, BBIOpaHHAs paHEe OCTACTCS MPEKHEH:
Y TOo4YHEHHOE 3HAUCHUE JJOMMYCKACMbIX KOHTAKTHBIX HAMPSYKCHUINA:
[ox]=300 - 25 V= 300-25 - 4,42832819 =189,29179525 MlI]a;
Koaddurment, yunteiBaronuii HepaBHOMEPHOCTH PaCIIPEACIICHNS HATPY3KH
no mmpune Benna, Kyp=1,0 [2, c. 86].

Koaddunment aunaMuuHOCTH Harpy3ku (YTOYHEHHBIHN )

Kuv =0,3+ 0,1 n +0,02 V, (16)

Kyv=0,3+0,1- 8+0,02 -4,42832819 = 1,18856656

[IpuBeneHHbI yron TpeHuss npu paboTe OpPOH30BOTO Kojieca B IMape Co

CTaJIbHBIM YepBsikoM Tipu V. =4,42832819 m/c.
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—_OQE _ gy  _
KITH nepenaun n =0,95 - 0,96 ————— =0,8541.
tg(y +¢)
dakTUYECKHUH BPAIIAIOIIUA MOMEHT Ha Bajly YEPBIYHOTO KOJIeca:
T, =P1Usem/wy (17)
T,= 4,7-0,8541 - 10,3/151,24 - 10°= 273,39 Hm

HpOBepKa IO KOHTAKTHBIM HAITPSAKCHUAM CMSATUS:

ZZ w

170 4
on = q\/( ;*qq)3T2KHﬂKHV (18)

170-12,5) 2 [(41+12,5
on ( I j \/(130.12’3 248438.9-1,0-1,172672 = 175,31 MIla,

yro MeHbIlle [oy] = 189,29 MIla, Hemorpys3ka cocTaBiser
Ac = (- 175,31 + 189,29 )/ 189,29 -100% = 7,3855%, uTo MOIMyCTUMO

[IpoBepka KOHTAKTHOM IPOYHOCTH MPHU ACHCTBUM MAKCUMAIbHOW HArpy3Ku

Gum = Ok /1“”—2 = 175,3094362 (1,4)*° = 207,43 MITa,
2

910 MeHbIle [opvm] = 400 MIla
I'eomeTpudeckne pasMepsl YEPBIYHON MEPENAUN:

AUaMCETPbI ACITUTCIIBHBIC!

YepBsKa
di=qg-m (19)
d;=125 - 5= 62,5 mm;
Koleca
d,=z,-m (20)
d,=41- 5=205 mm.

= (55+205)/2 = 130 mwm;

d,+d
ITposepka a,, [ F 1; 2

JIMaMeTPhl BEPIIMH 3yObeB:

dal = d1+2mn = 62,5 +2- 5:72,5 MM,
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dyp =dy +2m (1+X)
dap = 205+2 - 5 - (1+-0,75) = 207,5 mm;
mrpuHa koec b, < 0,75 dyy;
b, =0,75 - 72,5 = 54,38mm.

[Mpuaumaem b, = 25 mm.

JlinHa Hape3aHHOM JacTu uepBska: by > (12+0.1z, ) m;

b;=(12+0.1 - 41) - 5=80,5 mm;

[Mpuaumaem b; = 65 mm.

HauGomabimmii quamerp yepBsuHoro kojeca: Day < dgp + 6 m/(z, +2);

Dam =207,5+6 -5/ (4+2) = 212,5 mm.

[Mpuaumaem d gy =200 Mm.

JlnameTpsl BaguH BUTKOB Ha uepBsike: d y=d; —2,4-m

dn=625-2,4- 5=50,5mm

JlmameTpsl BriaguH 3yObeB Ha kostece d = d; —2,4m +2X - m;

dp=205-2,4- 5+2--0,75-5=185,5 mm
w,d,

2
V =14,7 - 205/2000 = 1,51 m/c.

Oxkpy>xHasi CKOpocTh Kojeca: V =

Koaddunuent narpysku: Ky = Kyg - Kyg - Kpy

Cutbl, IEUCTBYIOIINE B 3alICTIJICHUU:

_ 2T,
Oxpy»kHasi cula Ha KoJiece M oceBas Ha uepBsike: Fp = R
2
Fpo=2-273,39 - 10%205 = 2667,22 H;
2T, .

Opr)KHaH CrJia Ha YCPBAKC N OCCBAs HAa KOJICCC! Ftlz— ,
1w

Fu =2 -160,0456621 - 10%55 = 5 819,84 H;

panuanbHas F=F,, tg_a= 2667,22 - 0,36397/0,9397 =1 033,08

cosy

(21)
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rae tg o= 0,36397

[IpoBepsiem 3yObsi Ha BRBIHOCTUBOCTH 110 HAIIPSKEHUSIM U3TH0a 1o Gpopmyiie:

_ = FtZKFYF COSJ/(U < [O']F ' (21)
1,3m, (q + 2x)

3neck ko duuent Harpy3ku Ke = KggKp,. = Ky =1,172672 1 =1,172672
Yr — K03 HUIMEHT MPOYHOCTH 3y0a MO MECTHBIM HaIPSHKCHUSM, 3aBHUCS-
U OT SKBUBAJICHTHOTO YMCIa 3yObeB Z oy -
Z,

= 5 ~494102;  Yr =1441
Cos’y,,

Zyy

oF = 2667,22 - 1,172672 1,441 - 0,9397/1,3/5/(12,5+2 -0,75) = 6,0716446556
MlIla
4yT0 MeHblle [6r] =68,9316 MIla

[IpoBepsiem npoyHOCTH 3y0a Kojieca Ha MUKOBYIO HArpy3Ky no ¢hopmysie:

T
Chma = O |22 = 175,3094362 (1,4)°° = 207,43 MIIa,
2
4yT10 MeHbIe [opm] =400 MIla
IIpenBapurtenbHbIl pacyeT BAJIOB PEAYKTOPA
IIpeaBapuTeNbHBIN pacyeT IPOBEIEM Ha KPYUYEHHUE 110 IIOHMKEHHBIM JOITyC-
KA€MBbIM HaIIPSKEHUSIM.

Benymui Ba auaMeTp BBIXOJHOIO KOHIA IPU JTOITYCKAEMOM HaIpsi-

xennt [t],= 25 H/mm® o gopmye:

dp = 31/—16M €l 18,5 mm.
”[T]K

Tak kak Ban peaykTopa coequHeH My(TOH C BaJlOM 3JEKTPOJBUraTeis, TO

HCO6XO,Z[I/IMO COrjiacoBaTb AMaMCTpPbI pOTOpPaA dI[B M BaJia dBl- HHOFI[a IMPUHUMAKOT

dp1=d . Hexoropsie myd1o1, Hanpumep, YBII, MOryT cOeTMHATE BaJlbl ¢ COOTHO-
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mienueM d;1:d;g=0,75; HO mOMyMy(dTHl JOKHBI TMPU ITOM HMETh OIMHAKOBBIC
HapyXXHbIE JHaMeTphl. Y mog00paHHoro 3ekTpoaBuraTess d,,=38 mm.

dg1> 0,75-38 =28,5 mm. Beioupaem MYBII o 'OCT 21424-75 ¢ pactoukamu 10-

aymy¢T non d,;=38 MM u dg1=30 mm. Ilpumem nox nmoammmaIKamu dy;;= 35MM.
UYepBsK BBINOIHUM 3a OJHO Iiesoe ¢ BajoM. IlenecooOpa3Ho coOioaaTh yka3aH-
Hoe cooTHomreHne dy;:0,, U B TeX ciaydasx, KOTAa Bal AIIEKTPOJIBUTATENS HE CO-
CIMHSCTCS C BEAYIIMM BajlOM PEIYKTOpa, a MEXITy HUMH HUMEETCS pEMEHHAs WU
IenHas repeaada:; Mpu HeOOXOAUMOCTH MPHUBOJI TAKOTO PEIYKTOPa MOXKET OBITH
OCYIIIECTBIICH HEIMOCPEICTBEHHO OT JICKTPOABUTATEIIS.

BrixogHol B a J1.

[punnmaem [1],=20 H/mm®

Jnametp Bana

16M,

d.=
2=\ 7]

= 41,1 mm.

[Tpuarmaem Onmxaiiiiee OoJbIIICe 3HAYCHUE U3 CTaHIAPTHOIO psaa d,,=40
MM. JlnameTp Baja 1oJ NMOMIIMITHUKAMKU TpuHuMaeM d,=45 mm. /luametp Baja

o, kosecom di = 50 mm.

JluaMeTpsl OCTaJbHBIX YYaCTKOB BajOB HAa3HAYAIOT MCXOJS M3 KOHCTPYK-
THUBHBIX COOOpaXEHUI IPU KOMITOHOBKE PEIYKTOPA.

Benomberii Bai.

Hpunnmaem [t] =20 H/mm’,

I[I/IaMCTp BBIXOJHOI'O KOHIIA BaJjia

[TpuarMaem Onmkaiiiee OoJbIliee 3HAYCHUE U3 CTaHIAPTHOIO psiaa d,3=50

MM. I[I/IaMCTp BaJjia 11O IMMOAIIUITHUKAMHU IIPUHUMACM dn3:55 MM.
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5.3 Ilpaktuueckas padota Ne3 «KoHCTpyKTHUBHBIE pa3Mephl MIECTEPHH U KOJeca,

KOpITyca peyKTopa»

YepBsik BBINIOJHIEM 3a OIHO IIEJIOC C BajoM, ero pasmepsl: 0;,=62,5 mm;
da1=72,5 mm; b;=65 mmMm.

K o 1 e c o cocraBHOe, ¢ YyTyHHBIM ILEHTPOM U OPOH30BBIM BEHIIOM ,
d,=205 mmMm; d;»=207,5 mm; b,=25 mm. dyr = 60 MM

Huamerp crymunbl do, =1,6 - deo = 1,6 - 60=96 mMMm; qiMHA CTYIHIBI
l.=(1,2+1,5)d,»= (1,2+1,5) - 60 = 72 + 90 MM, npuaEMaeM ., = 75 mm.

Tonmuna odoma 6o=(2,5+4)m,= (2,5 +4) - 5= 12,5+ 20mm

Tommuaa aucka C=0,3 - b,=7,5 MM, npuaEMaeM 5o=12MM.C=10 mm.

KoHcTpyKkTUBHBIE pa3zMepsl KOpITyca peayKTopa

TonmuHa CTEHOK KOPITyca M KPBIIIKH:

6=0,025a,+1=4,25 mm, npuaumMaem 6=8 mMm; 0,=0,02a,+1=3,6 MM, IpuHU-
maeM &;=8MM. 3xech a,= 130 MM, MexOCeBOE pacCTOSIHUE YEPBSIUHOM Maphl

TommuHa ¢IaHIeB MOSCOB KOPITyca U KPBIIIKU:

BEPXHUU MOSIC KOPIYCa U MOSAC KPBIIIKH:

b=1,56 =12 mm; b; = 1,581 = 12 mm;

HWDKHUM 1osc kopryca: p = 2,35'0 = 19 mMm, npunumaeM p = 20 Mm.

JuameTpsl OOJATOB:

¢yamamentaeix d; = (0,03+0,036) -a,+12=15,9 + 16,7 MM, npuHUMaeM
00aTHI ¢ pe3p00it M16; Kpensnmx KpbIIIKy K KOPIYCY y MOAIIUITHUKOB:

d,=(0,7+0,75) -dy = 11,2+12 mm, npuHUMaeM OOJITHI ¢ pe3n0oi M12;

COCTUHSIONINX KPBIIIKY C KOPITYCOM:

d; = (0,5+0,6)d; = 8+9,6 MM, npuHEMaeM 60aTHI ¢ pe3pboit M10.
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5.4 Tlpaktuyeckas pabora Ned «KommonoBku peaykropa. [lepBsiit sTam»

KoMmoHOBKY OOBIYHO MPOBOISAT B JIBAa JTama. MEPBBIA 3Tall CIYXHT IS
NpUOJIMKEHHOTO ONpEACTICHHUS MOJOKEHHS 3yOUaThIX U YEPBSYHBIX KOJIEC, a TaK-
Ke IPYTHX DIIEMEHTOB (B JJAHHOM CJIy4ae — YepBsiKa) OTHOCHUTEILHO ONOp JJIS TO-
CJICIYIOUIETO OMpEeAETICHHs OTIOPHBIX PEaKLUi U 110100pa MOAIIMITHUKOB.

KoMmoHOBOYHBIN yepTeX BHINOIHAEM B ABYX MPOEKIUAX— pa3pe3 MO OCIM
BAJIOB TIPU CHATOM KPBIIIKE PEAYKTOPA U BUJ COOKY.

[TpoBeneM nBe BepTHKAIbHBIC JTMHUUA — OCH BaJIOB HA PAcCTOSHHUH a,=130
MM U BBIUEPUYMBACM YIPOIICHHO YEPBSIK M YEPBIYHOE KoJieca B BHIE MPSIMO-
YrOJBHUKOB; JJIMHY CTYIHIIBI Kojieca NPUHUMAaeM paBHOW HIMpUHE 3y04aToro
BEHI[a KOJieca, 9TO 00eCrevrnBaeT MPOYHOCTh IIMTOHOYHOTO COSIUHEHHUSI CTYIUIIBI
Kosieca W Basia. Ha BTOpOi#l mpoeKiuy BbIUEPUMBAEM UEPBSIYHOE KoOJieca B BHUJE
OKPY>KHOCTH MaKCHMaJbHOTO HApPYXHOTO JuameTrpa W 4epBsik. Ero m3oOpaxaem
IPSMOYTOJIBHUKOM C pa3MepaMy HApYKHOTO JuaMeTpa Ha JUIMHY Hape3aHHOW ya-
CTH YepBsKa.

OuepunBaeM BHYTPEHHIOIO CTEHKY KOpITyca:

a) MPUHUMAEM 3a30p MEXAY TOPLOM IIECTEPHH W BHYTPEHHEH CTEHKOM
Kopiyca A;=1,20; npu HATUYUHU CTYIHUIIBI 3a30p OEpeTcst OT TOPLA CTYTHIIB;

0) mpuHUMaeM 3a30p OT OKPY)KHOCTH BEpIIMH 3yObeB Kojeca 1O BHYTpEH-
Hell cTeHKH Kopmyca A = J;

[IpenBapuTenbHO HamMeyaeM JJisl Baja YepBsiKa paJualbHO-YIIOPHBIE POJIHU-
KOBbl€ KOHMYECKHE MOJIIUITHUKH JIETKOM cepuu [3,C. 354, Tabn. 16.9 |; rabaputsl
HOJIIMITHUKOB BBIOMpaeM MO AMAaMEeTpy Bajla B MECTE IMOCAIK{ MOIINITHUKOB
d,;=35mm ,d,=45 MM 1 d ;3 ==55mMm .

Tabmuua 2 - TaGapuTHble W TPUCOCTUHHUTEIBHBIE Pa3MEpPbl HEKOTOPBIX

IIOAIIUITHUKOB.

VcinoBHOE 0003Ha-
YyeHHe NOAIMUITHUKA d D B I'py3onoabeMHOCTh, KH

Pa3mepsl, MM C | Co
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7207 35 72 18,5 35,2 26,3
7209 45 85 21 42,7 33,4
211 55 100 21 56 42,6

[Ipume uanwue. Hapyxnsiii niuamerp nogmmnauka /207 D = 72 MM okazain-

cs1 OoJIBIIIe IMaMeTpa OKPY>KHOCTH BEepIIHH 3yObeB d,; = 72,5 MMm.

Pemaem BOIIPOC O CMA3KE MOAIMIHUITHUKOB. HpI/IHI/IMaCM JJIA ITIOJIIUITHUKOB

CMa3Ky MacJITHbIM TYMaHOM T.K. OKpY>KHasi CKOPOCTh KoJjieca paBHa 3,199 m/C.

3aMepoM HaXOJUM PACCTOSIHUS Ha MPOMEKYTOYHOM Baiy |, = 241 u Ha Be-

noMoM Bany |3 =261mm.

[Tpumem oxonvarensHo |; = I, =261 mMm. Paccrosiane mMexay ToukaMu Ipu-

J0KeHUs peakiui Ha BexymieM Baiy L =206 mm. Torma L; = 103mMm

HpOBCpKa JOJITOBCYHOCTH IMOJITHUITHHUKOB

Benymuii Baun U3 npeasimymux pacaeroB umeem F; = 5 819,84 H,

F,=1033,08 Hu F,=2667,22 H; u3 nepsoro sramna komrnoHoBk# |; =103 mm.

Peakuuu omnop:
B INIOCKOCTH XZ. Ry1= Ry, = P/2 = 124,2195H;
B IJIOCKOCTH YZ:

1 d
Ry1=I(Pr L, +P ?1) =921,15 H;

a
1
1 d
Ry2==2—L1 (P.L, —P, ?1) =111,93 H.
[Iposepka: Ry; + Ry, — P, =921,15 + 111,93 - 1598,5 = 0,0.

CyMMapHbIe peakiuu:

RA=\/ RZ +RJ =1 124,2195%+921,15°=929,48793 H;

Re= \RZ, + RZ, =V124,2195°+111,93°=167,20888 H;

OceBble COCTABIISIONINE PaUaIbHBIX PEAKIUI

S;=e - Ra=0,269 - 929,48793 = 250,03225 H
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S,;=e-Rg=0,269 - 167,20888 = 44,97919 H

[TogOupaem moammmHUKU 10 Oosiee HarpyxeHHoi omope 1. Hameuaem pa-
JMATBHO-YTIOPHBIE POJIMKOBbIE KOHWYECKHE TOIIIMITHUKHN CPEAHEH MIUPOKOH ce-
puu 7607:

d=35 mm; D=72 mm; B=18,5 mm; C=35,2 kH u C;=26,3 kH. e = 0,269

DKBHUBaJICHTHas Harpy3ka o popmysie P, = (X'V'-F+Y F,) ‘Ko KT,

B KOTOpOW pamuanbHas Harpyska F=929,48793 H; oceBas Harpyska

F.=P,=2917,25225 H; V=1 (Bpamaercs BHyTpeHHee koJibl0); Ks=1; K,=1.

a o
_C = 0,111; sroii BenmuunHE COOTBETCTBYET €~0,3.
0

F

OTtHouIeHuE F_a: 3,139 > e; X=0,4 u Y=0,87.
rl

OTtHoOI1IEHUE

P,=X"Fu+Y - F,=1 841 H.

PacueTrnas 1onroBe4YHoOCTb, MJIH. 00.:

P

9

3
L= LEJ ~6 990 M. 06.

PacueTHas 10AroBEYHOCTS, Y,

_ L-10°

Lh -_
60N,

~80,62 - 10° u.

BeixongHOW Baja MNOMUMO TAKUX K€ HATPY30K, KAK U BEIYIIUNA BOC-
NPUHUMAET HArpy3Kkd U OT 3y04aTod mepenayu OJIHaKO METOJMKAa pacyeTa He Me-
Hsaercs. [loaToMy manpHEWIIN pacyeT HE OMUCHIBAEM, a PUBOJIUM JIMIIb PE3YJIb-
TaThl pacyeTa.

Jlist 3y04aThix peayKTOpOB pecypc pabOThl MOAIMIMITHUKOB MPUHUMAIOT OT
36000 u (TakoB pecypc camoro peaykropa) 1o 10000 u (MuHUMAaNbHAST AOMYCTH-
Masi JOJITOBEYHOCTh MOJIIUITHUKA). B Hamem ciiydyae MoAIMITHUKA BEIYyIEro Ba-

na 7207 umerot pecypc Ly = 80620 4, a moammnmHuKy BEIXOHOTO Basa 7209 nme-

10T L= 1286993 u.
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5.5 Tlpaktuueckas pabora Neb «KommonoBka pexykropa. Bropoii stan»

Btopoii 3Tan KOMIOHOBKH UMEET LEIbI0 KOHCTPYKTUBHO OPOPMUTH 3yOUa-
ThIE€ KOJIECA, BaJibl, KOPILYC, NOAIIMIHUKOBBIE y3JIbl U MOJATOTOBUTH JAHHBIE JIS
IIPOBEPKH MPOYHOCTH BaJIOB U HEKOTOPBIX APYIUX AETAIEH.

[TpuMepHBIM MOPSOK BBINOJIHEHUS CICAYIOIINH.

BrruepunBaem 4epBSK M KOJECO MO KOHCTPYKTHUBHBIM pa3zMepaM, HalJIeH-
HbIM paHee (cM. 1. 4). UepBsK BBIIIOIHIEM 32 OJTHO LIEJOE C BaJIOM.

KoncTtpynpyem y3en Benymiero Bana:

a) HAHOCUM OCEBBIE JIMHUH, y/IaJIEHHBIE OT CEPEIMHBI PEAYKTOPa HA PaccTo-
aHuM L,. Mcnonb3ys 3TH OoceBble JMHUM, BBIYEPUMBAEM B pa3pe3e MOAIIUITHUKH
KaueHHus (MOXHO BbIUEPUHBATH OJHY MOJOBHHY MOIIMITHUKA, a JJIsl BTOPOX HaHe-
CTH rabapuThl);

0) BBIYEPUMBAEM KPBIIIKK MOJAIIUITHUKOB C YIJIOTHUTEIbHBIMU MPOKIIAJIKA-
MU (ToJIUHON 1 MM) 1 6onTamMu. BoAT yCI0BHO 3aBOJUTCS B MIIOCKOCTh YEPTEkKA,
0 Y€M IOBOPUT BBIPHIB Ha IJIOCKOCTH pa3beMa.

Boiinounbie 1 GpeTpoBbie YILIOTHEHUSI TPUMEHSIOT IJIABHBIM 00pa3oM B y3-
Jlax, 3aroJIHEHHBIX IUIACTUYHOW cMa3kod. HamMu mpuMeHEHbl YIUIOTHEHUS MaH-
YKETHOTO THIIA, KOTOPBIE MIHMPOKO UCIIOJIB3YIOTCS KaK MPHU IUIACTUYHOM, TaK U MpH
KUJKOW cMa3Ke MOAINITHUKOBOIO y3I1a;

r) mepexo Baja & 35 MM K IPUCOSTUHUTETHPHOMY KOHITY &) 30 MM BBITIOJ-
HAIOT Ha paccTosHuu 10-15 MM OT TOpLAa KPBILIKKA MOAUIUITHUKA TaK, YTOOBI CTY-
nuia MyQThI HE 3a/IeBaJia 3a TOJIOBKH OOJITOB KPETUICHHS KPBIIITKH.

JlInHa MPUCOEIMHUTENHHOrO KOoHIa Baja & 30 MM ompenensercs ATUHOU
CTYNHIIBI MY(THI.

AHAJIOTUYHO KOHCTPYHUPYEM Y3Jbl MPOMEKYTOYHOTO M BEIOMOrO BaJIOB.
OO6patuM BHUMaHHUE Ha CJIEAYIONINEe OCOOEHHOCTH:

a) ns puKcaly 3y0uaTtoro Kojeca B OCEBOM HaIlpaBJIECHUU MpelycMaTpH-

BAE€M YTOJILIECHHUE Bajla C OJHOW CTOPOHBI M YCTAaHOBKY PACIIOPHOM BTYJIKM - C IpY-
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roif; MECTO Mepexo]a Baja OT OJHOT0 AMAMETPA K APYrOMYy CMEUIaeM Ha 2-3 MM
BHYTpPb PAacHOpHOW BTYJIKH C TEM, YTOOBI TapaHTHUPOBATh MpPIDKATHE KOJbIA K
TOPILY BTYJIKH (@ HE K 3aIlJIeUnKy Banal);

0) OTJIOXKUB OT CepelMHBI peAyKTOpa paccTosiHue |, MPOBOAMM OCEBBIC JIU-
HUU Y BBIYEPUYMBAEM ITOALINITHUKY;

B) BBIYEPUYMBAEM PACIOPHBIE KOJIbLIA, KPBIIIKK MOAIIMITHUKOB € MPOKJIaaKa-
MM U 00JITaAMU;

Ha Benymem u BeIOMOM BajlaX NPUMEHSIEM IUIIOHKU MPU3MATUYECKUE CO
ckpyraeHHbiMU KoHIIamu o CT COB 189-75. BeiuepurBaeM IIOHKH, TPUHUMAS
UX JUIUHBI HAa 5—10 MM MeHbLIE JJINH CTYTIHII.

HenocpencTBeHHBIM U3MEPEHUEM YTOUHSIEM PACCTOSIHUS MEKIY OIOpaMU U
PacCTOSIHUS, OIpPENEIONINe MOJIOKEeHNEe 3y0uaThIX KOJIEC, IIECTePeH U YepBsKa
OTHOCHUTEIIBLHO onop. IIpu 3HaYMTEIEHOM U3MEHEHUH 3TUX PACCTOSHUN YTOYHSEM

pEeaKIMK OIOp U BHOBB MPOBEPSAEM JOJTOBEUHOCTH TOAIMITUITHUKOB.
5.6 Ilpaktuyeckas padora Ne6 «I[IpoBepka mpOYHOCTH MITTOHOYHBIX COCTUHEHHI

[IITTOHKKM MPU3MATUYECKHUE CO CKPYIJIEHHBIMHU TOpLAMH. Pa3Mepnl ceueHui
UIMOHOK Y Ma30B U AynHbI moHok no CT COB 189-75.
Marepuan mIoHoK — ctajib 45 HOpMaIu30BaHHAS.

Hanpsixenust cMATHS U yCIIOBHE POYHOCTH:

G cc

me,__2M (5]

d(h-t)(l —b)

Jlommyckaemble ~ HAmpsDKCHHWS  CMATHS ~ TPU  CTAJbHOM  CTyMHIIE
[6]e=100-20H/MM?, 1prt 4yryHHO#t crymume [6]e = 50 + 70 H/mm®.

Beanymuun Bam

D = 30 mMm; bxh =10x8 mwm; t = 5 mMm; mmuHa mmonku | = 70 (npu muHe
crymuns monymydrst MYBIT 80 Mm); MOMeHT Ha BexyiieM Bary M;=31,076 -10°

H mm;

Gew = 2000 - 31,076/(30 (8 -5) - (70 - 10)) = 11,5 H/MM* < [6]en
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(momymy¢ et MY BII u3rotoBisiroT u3 uyyryna mapku CY 21-40).
BrxongHou Bam
W3 nByX IIMTOHOK — IO YEPBSYHBIM KOJIECOM M TIOJ IeCTepHer — Oolee
Harpy’keHa rnepBasi (MEHBIIIE JUTHHA CTYIHIEI ). [IpoBepseM MIMOHKY 101 KOJIECOM
D =40 Mmm; b x h =12 x8,0 mm; t = 5,0 mMm; gauHa mmosku | = 70 MM ;
momeHT M, = 273,39 - 10° H mm;

2
O = 19 HMmMm < [0]cn
5.7 IlpakTuyeckas padbora Ne7 «YTOUHEHHBIN pacueT BaJlOB)»

[Tpumem, 9TO HOpMaJbHBIC HANPSDKEHHUS OT M3TH0A M3MEHSIOTCS IO CHM-
METPUYHOMY IIMKIy, a KacaTeJbHBIE OT KPYYCHHS — IO HYJIEBOMY (IIyJbCHPYIO-
emMy).

YTOYHEHHBI pacueT COCTOMT B ompeaesieHnd KodhUIMEHTOB 3amaca
IIPOYHOCTH N ISl ONTACHBIX CEYCHHUW W CPaBHEHHH HX C TPeOyeMBIMH (JIOIMycKae-
MBIMH) 3Ha4eHHUSAMHE [N]. [IpouHOCTH coOMrOACHA TIpH N > [N].

bynem mpousBOauTH pacueT IS TPEANONOKUTEIBHO OMACHBIX CEYCHHUU
Ka)KJ0TO 13 BaJIOB.

Beanymuun Bai

Martepuan Bajia TOT e, YTO U JIsI IIeCTEPHU (IIIECTEPHsI BHIIOJIHEHA 3a0HO
C BaJIOM), T.€. cTalb 45, TepM0O0OpabOTKa — YIIyUIIICHHE.

[Tpu nuametpe 3arotoBku 10 90 MM (B HameM ciydae d,; = 88 MMm) cpennee

3HaueHue ¢,=780 H/mm?.
[Ipenen BBIHOCIMBOCTH TP CHUMMETPUYHOM ITUKJIEC U3THOa
6 1~ 0,430,= 335 H/mM".
[Ipenen BEIHOCIMBOCTH MIPU CUMMETPUYHOM IIHUKJIE KacaTeIbHBIX HaIpsKe-
HUM:

1 1=0,586 ;= 194 H/mm®,
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[IpoBepka mpou3BOAUTCS B MECTaxX HauOOJEe ONMACHBIX CEYCHHM, HAIPpUMED, B Ce-
YEHUW UMEIOIINI MIMOHOYHBIA 1143, B MECTE IPUCOCTUHEHUN MY(PTHI, MIECTEPHU U
KoJeca.
Ceuenue A-A. B 3TOM ceuyeHMM TpHU Tepefaye Bpallaloliero MOMEHTa OT
DIIEKTPOJIBUTATENS Yepe3 My(PTy BO3HHMKAIOT TOJHKO KacaTelbHbIC HAIPSHKCHUS.
KonneHTpaiuio HanpsokeHUH BBI3BIBACT HATMYWE IIMTOHOYHONW KaHABKH.

Koadduiment 3anaca npoyHoCTH:

T 1
n=n_= =
k

W YT,
ET

rac aMiuiuTyga u CpE€aHCC HAIIPSAKCHHUE OT HYJICBOI'O IHKJIA

T _Mkl

.~ maX

2 2w,

Ty =T

I[Mpu d =30 mm; b =10 mm; t; =5 mm.
z-d® b-t -(d-t,)°
W, = - L~ 5293,00979 MmnC;
ST 2.4 ! v

Ty = T = 31,076/2/5293,09979 = 2,9 H/mm®.

[Tpuaumaem k. = 1,68, E. = 0,77 u vy, ~ 0,1.

ITocne moacTanoBku N = N, = 29,3172,

Takoit 60mb110M KO3 GUIIMEHT 3amaca MPOYHOCTH OOBICHAECTCS TEM, YTO
TuaMeTp Baja ObLT YBEJIMUYEH MPU KOHCTPYUPOBAHUU IS COSTUHEHUS ero My(pToi
C BaJIOM 3JIEKTPOJIBUTATEIIS.

Ilo ToM e mpuunMHE IPOBEPATH MPOYHOCTH B ceueHusax b—b u B-B Her
HEOOXOTUMOCTH.

Brixognoit Bai.

2
Marepuan Bana — ctanb 45 HopMan3oBaHHast, G,=590 H/mm®.

TIpe/iesbl BHIHOCTMBOCTH G 1 = 254 H/MM® i T 5 = 147 H/mm®,
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Ceuenue A-A. Konuentpauusa HanpsoKeHUN 00yCIOBIIEHA HATMYHMEM IIIO-
HOuYHOM KaHaBkH: Ky, = 1,59 u K, =1,49; macmtabubiii paktop E; = E, = 0,74; xo-
s unuentsl Y~ 0,15u W, = 0,1.

Kpyrsamuit Moment My, = 273,39 - 10° H mm.

N3rubaromunii MOMEHT B TOPU30HTAIbHOM MIOCKOCTH:

M, = Rslo= 1,99 - 10° H mm; (Lg =16 Mm)

M3ru0aroInii MOMEHT B BEPTUKAJIBHOMN TIOCKOCTH

d
M, =Ryl, +P, 72= 98,09 -10°H mm:

CYMMAapHBIA N3THOAOIINI MOMEHT B CEUCHHH A—A ]

M, ,=VM® ?+M® 2~ 98,11 - 10° H mm.
MowmenT conpotuBnenus kpyderuto (d =45 mm; b =14 mm; t; = 5,5 mm)

_ad® bt(d-t)°
16 2d

MoMEeHT cOnpOTHUBIIEHUS U3THOY

md® bt (d-t)°

Wi = 1655 - 10° Mu°,

W = = 7,61 10° mm®
32 2d ’
AMITIUTY/Ia ¥ Cpe/IHEE HANPSDKEHUE IUKIIA KacaTeIbHbIX HAMPSKCHHIA:
T max M k1l
v =Tm = = = 17,9625 H/mw’.
T2 2w, "
_Maa

AMIUIMTYa HOPMAJbHBIX HamNpsuKeHWd wu3ruba Ov = W 12,9

2
H/MM®; cpennee nanpsiokenue G,,=0.

KoaddurmenT 3anaca mpoyHOCTH MO0 HOPMAJILHBIM HAIIPSDKCHHSIM:
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O 1
No =% ~3,74

O

KoadduimenT 3anaca mnpoyHOCTH MO KacaTeJIbHBIM HaNPsHKEHUSIM:

T 1
N =+ = 887.

T
ETV TWYyTh

T

Pesynprupyromuii ko3¢ UIMeHT 3anaca mpOYHOCTH JUTsl ceueHus A—A.

nO'nT

N=———= ~ 345
n2 +n?

Bo Bcex ceuenusx n > [n].

[ToMmuMoO TOAOOHBIX pPacUETOB 3amaca MPOYHOCTH TMPOBOAMUTCS PACUET H

OCTaJIbHBIX OMACHBIX CCUCHUM.
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[MPUJIOXKEHHUE

Tabmuma I11 — KIIJ] HekoTOpbIx 3y0UaThIX mepenay

DJIEMEHT MPUBOAA

Ctynenp 3ybuaToro peaykTopa (3aKpbITOrO):

ATUHIPUYECKas 0,96...0,98

KOHHYECKas 0,95...0,97
3yOuaras nepenada OTKPHITAs:

UWIMHAPUYECKast 0,92...0,94

KOHUYECKAs 0,91...0,93
CrymieHb 4epBSYHOTO PEAYKTOpA:

IIPU OJHO33aXOTHOM YEPBSKE 0,7...0,75

MIPHU JIByX3aXOJTHOM YEPBSKE 0,75...0,85
Pemennas nepenava:

MJIOCKOPEMEHHAas 0,95...0,97

KIIMHOPEMEHHAS 0,94... 0,96
[lennas nepeaada poJUKOBOM WM 3y0UYaTOH HEMbIO:

3aKpbITast 0,95...0,97

OTKpHhITast 0,91...0,93
[Togmumnuuky KaueHus (0Ha mapa) 0,99...0,995
[ToamMIMHUKN CKOJIbXKEHUS (0THA Tapa):

P KUJKOCTHOM TPEHUU 0,99...0,995

MIPH TTOTY>KUJIKOCTHOM TPEHUU 0,975...0,985
MydThl KOMIIEHCUPYOIITHE 0,985...0,995

Tabnuma I12 — [lepenaTounbie OTHOLICHHUS] HEKOTOPBIX

Tun nepenauun

3yOuaras B penyKTope 3..6
OTkpsiTast 3youaras:
TAHIpAYECKas 1.6
KOHHYECKast 3' ' '5
Yepsiunas:
C OJTHO3aXOHBIM YEPBIKOM 2880
C IBYX3aXOHBIM YEPBIKOM 14. 40
Lennas 2...6
Pemennas 2.4
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Tabnuna [13 - OCHOBHBIE TEXHUYECKUE JAHHbIE ACUHXPOHHBIX JBUTATENEH

cepun 4A o 'OCT 18523 — 81 3akppITOT0 001yBAEMOTO UCTIOTHEHHMSI

3 - Tiyex KIII, % | cos ¢
prd < .
0 T =
- = = |4
5 «| Twun gBuraress o = =
o 2 5
p= 5 H
CHHXPOHHas1 4acToTa BpamieHnst 3000 MuH
11 4A71B2VY3 2810 77,5 0,87
1,5 4A80A2Y3 2850 81,0 0,85
2,2 4A80B2Y3 2850 83,0 0,87
3,0 4A90L2Y3 2840 2 84,5 081
4 4A100S2Y3 2880 86,5 0,89
9,5 4A100 L2VY3 2880 87,5 0,91
7,5 4AT12M2V3 2900 2,2 87,5 0,88
11,0 4A132M2V3 2900 1.6 88,0 0,90
15,0 4A16052VY3 2940 88,0 0,91
18,5 4A160M2V3 2940 88,5 0,92
22,0 4A180S2Y3 2945 14 88,5 0,91
30,0 4A180M2VY3 2945 ’ 90,0 0,92
37,0 4A200M2V3 2945 90,0 0,89
45,0 4A2002LY3 2945 91,0 0,90
CHHXPOHHAs 4acToTa Bpamienns 1500 mun"
1,1 4A80A4Y3 1420 75,0 0,81
1,5 4A80B4Y3 1415 77,0 0,83
2,2 4A90L4VY3 1425 80,0 0,83
3,0 4A100S4V3 1435 2,0 82,0 0,83
4,0 4A100L4Y3 1430 84,0 0,84
5,5 4A112M4Y3 1445 85,0 0,85
7,5 4A132b4Y3 1455 87,5 0,86
11,0 4A132M4VY3 1460 2,2 87,5 0,87
15,0 4A160S4Y3 1465 88,5 0,88
18,5 4A160M4Y3 1465 89,5 0,88
22.0 4A1804Y3 1470 14 90,0 0,90




[Tponomxenne Tabnuisr [12

90,5 0,90
30,0 4A180M4Y3 1470
37,0 4A200M413 1475 91,0 0,90
45,0 4A200L4Y3 1475 92,0 0,90
CHHXpOHHas 4acToTa Bpamienust 1000 MuH
1,1 4A80B6YB 920 74,0 0,74
1,5 4A90L6Y3 935 75,0 0,74
2,2 4A1006Y3 950 81,0 0,73
3 4A112MA6Y3 955 2,0 2,2 81,0 0,76
4 4A112MB6Y3 950 82,0 0,81
5,5 4A132S6Y3 965 850 0,80
7,5 4A132M6VY3 970 85,5 0,81
CHHXpOHHAs YacToTa Bpamenns 1000 muu"
11,0 4A160S6Y3 975 86,0 0,86
15,0 4A160M6Y3 975 87,5 0,87
18,5 4A180M6Y3 975 1,2 2,0 88,0 0,87
22,0 4A200M6Y3 975 90,0 0,90
30,0 4A200L6Y3 980 90,5 0,90

Tabnuna 114 - PekoMenaanuu mo BEIOOPY CTENEHEH TOYHOCTH CHIIOBBIX

YCPBAYHBIX IICPCIav

%
1
)
o Z

8 T
22|52 O6pabotka ITpumenenue
as) Q ¥
L = o»-Q\
55|88 2
2129 .
HE o | g S
O |0 o 2
7 <10

[lepenaun ¢ MOBBILICHHBIMU
Yeppsik 3akaneH, HUTMPOBAH H

nonupoBaH. Kojeco Hapesaercs|CKOpOCTAMHU U MaJIbIM IITy-
NUTM(POBAHHBIMU ~ YEPBSIYHBIMU
dbpeszamu. OOKaTKa MOJ HATPY3-
KO OoBaHUsAMU K rabapuTam

MOM, C IIOBBIIIICHHBIMHA TPEC-




[Iponomxenune 114

8 <5 Homyckaercst uepBik ¢ HB <
350, nenmudoanubiii. Koneco
Hapes3aeTcs NUIM(OBAHHOM uep-

Pexomennyercss oOkaTka moj
Harpy3Kou

BSIYHOU  (hpe30il WK JICTYUKOM.

Ilepenaum cpenue-

CKOPOCTHBIE CO CPETHIUMHU
TpeOOBaHUAMH I10 IIyMYy, Ta-
OapuTaM ¥ TOYHOCTH

9 <2 UYepssik ¢ HB < 350 ne numdo-
BaHHBIN, KOJIECO HAPE3AHO JIFO-
ObIM crIOCOOOM

ITepemaun HU3KO-
CKOpPOCTHBIE, KparT-

KOBPEMEHHO padoTaroIue 1
PYYHBIE C TOHWKEHHBIMU

Tabmuma 15 - Jlomyckaembple KOHTaKTHBIC HANPsDKEHHS [Oy] U1 KOJEC U3

0€30JI0BSIHUCTOI OPOH3BI U UyTyHa

KomOunanusa wma-|Crnoco6 |Mexanuue- |oy, MlIla npu ckopocTH CKOJIbKEHUS, V.

TCpHUaJIOB OTJINBKH (CKHEC CBO#i-|M/C
CTBa

o, |0, |ogy [0,25

051 |2 (3 |4

Koneco u3|B  mecok|400|200 |— |294
bp.AXK 9—4. B xoxunn|500 (200 |—
UYeprsak cransHoM |lenTpo- [500 200 |—
C TBEPAOCTHIO |OCKHBIT
BUTKOB >45 HRC,

288|275 (250 (225|200

150

100

Komeco n3 CU10|— — |— 1280|158
CUl15, Yeprsak u3 320
craom - 20 1e-
MEHTOBaHHBIN

130(115(86 |— |—

Koneco n3 CU10|— — |— (280|144
CU15, Yepssak u3 320
cram 45  wumm
craiu 6

115100 (72 |— |—

[Tpumevanue. s gepBsuHOTO KoJieca u3 OpoH3bl bpAXK~—4 1 yepBsika U3 CTaM C
TBepIOCThIO BUTKOB >45 HRC, momyckaeMble KOHTAaKTHBIC HaNpPsDKCHHS OMpe/ie-
JsiroTest 1o 3aBucumoctu [oy] = 300 — 25 v, MIIA, rae Vo — CKOpPOCTh CKOJIbKe-

HHS, M/C.




Tabmuua I16 - Jlonyckaemble HanpsKeHUs n3ruoda [O'F ]8 u [O'F ]?1 1T 4ep-

— 106
BSUHBIX KoJiec Tipu Ngp = 10

32

Mapka OpoH-| Crioco6 Homyckaemble Hanpsoxerust, MI1a
3bI OTJIUBKH
HIH 9yTyHa IPU TBEPJOCTU |TIPU TBEPIOCTH Yep-
YepBsKa BSIKA
<45 HRC5 >45 HHC
0 0
[O-F ]0 [O'F ]91 [O-F ]o [O'F ]91

bpO® 10—1 |B necok 40 29 50 36
bpO® 10—1 |B xokuib 58 42 72 52
BPOH® 10—1 |LlenTpobexusbiii | 65 46 81 57
bpAXKX 9—4  |B necok 82 64 102 79
BPAXK 9—4  |B xokuib 90 80 112 100
C410 - 34 21 42 26
Cy15 - 38 24 48 30
CUlg - 43 27 54 34

0 .
[Ipumeuanue. [GF ]0— [P HEPEBEPCUBHOW HATPY3KE;

[0,: ]91— IIPU PEBEPCUBHOM.




Taomura 17

3nauenus Ky, u K g, Ipu OKpyKHOM CKOPOCTH U, M/C

1

4

6

8

10

PAOCTH

KHU

KFU

KHU

KFU

KHU

KFU

KHU

KFU

KHU

KFU

KHU

KFU

S| Cremnenb
Al Tge
© | 3yba Kojieca

w
a1

>

1,03/1,01
1,02/1,00

1,06/1,02
1,02/1,01

1,06/1,02
1,04/1,00

1,13/1,05
1,04/1,02

1,12/1,03
1,07/1,02

1,26/1,1
1,08/1,03

1,17/1,04
1,1/1,02

1,4/1,15
1,11/1.04

1,23/1,06
1,15/1,03

1,53/1,2
1,14/1,06

1,28/1,07
1,18/1,04

1,67/1,25
1,17/1,07

\‘

<350
> 350

1,04/1,02
1,03/1,00

1,08/1,03
1,03/1,01

1,07/1,02
1,05/1,01

1,16/1,06
1,05/1,02

1,14/1,03
1,09/1,02

1,33/1,11
1,09/1,03

1,21/1,06
1,14/1,03

1,5/1,16
1,13/1,05

1,29/1,07
1,19/1,03

1,67/1,22
1,17/1,07

1,36/1,08
1,24/1,04

1,8/1,27
1,22/1,08

8 | <350
> 350

1,04/1,01
1,03/1,01

1,1/1,03
1,04/1,01

1,08/1,02
1,06/1,01

1,2/1,06
1,06/1,02

1,16/1,04
1,1/1,02

1,38/1,11
1,12/1,03

1,24/1,06
1,16/1,03

1,58/1,17
1,16/1,05

1,32/1,07
1,22/1,04

1,78/1,23
1,21/1,07

1,4/1,08
1,26/1,05

1,96/1,29
1,25/1,08

9 <350
> 350

1,05/1,01
1,04/1,01

1,13/1,04
1,04/1,01

1,1/1,03
1,07/1,01

1,28/1,07
1,07/1,02

1,2/1,05
1,13/1,02

1,5/1,14
1,14/1,04

1,3/1,07
1,2/1,03

1,77/1,21
1,21/1,06

1,4/1,09
1,26/1,04

1,98/1,28
1,27/1,98

1,5/1,12

1,32/1,05

[Mpumeuanue. [Ipu onpenenenun Ky, , K g, 11t mpsiMo3yObIx Kojec MOAU(DUIIMPOBAHHOTO UCXOJHOTO KOHTYpa ¢ (hJIaHKOM HCIIONb-

3yeTcs rpada s npeablayuei, 6oiee BBICOKON CTENeHU TOUHOCTH. Tak, KoaQdUuiueHTsl Ay 3y0ObeB MOAUPUIIUPOBAHHOTO KOH-

vE
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OI'/TABJIEHHUE

BBEJIEHUE 7
JIABOPATOPHAS PABOTA Ne 1 10
Tema: UICITBITAHUE MATEPHUAJIOB HA PACTSDKEHUE 10
[lens paboThI 10
@opmHpyeMble KOMIETEHIIMY WM UX YaCTH 10
TeopeTndeckas 4acThb 10
O6opynoBanue 1 MaTepUaIbl 18
VYkazanus 1o TeXHuKe 6€30MacHOCTH 18
3amanus (yKa3aHus MO MOPSIKY BBITIOTHEHUS PaOOTHI) 18
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[Tpunoxenune 3 TEXHUKA BE3OITACHOCTU ITPU PABOTE HA MAIIINHE
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JIABOPATOPHAS PABOTA Ne 2 28
Tema: UCIIBITAHUE MATEPUAJIA HA CXKATUE. 28
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Teoperuueckas 4acThb 28
O6opynoBaHKe U MaTepuabl 34
VYkazaHus 1o TeXHuKe 6€30MacHOCTH 34
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Coneprxkanue oT4eTa 36
KoHnTponbHbIE BOIPOCHI 36
Crmcok muTepaTyphl, PEKOMEHYeMbIH K UCIIOIB30BAHUIO TI0 JJAHHON TeMe 37
JIABOPATOPHAA PABOTA Ne 3 39
Tema: UCIIBITAHUE MATEPUAJIA HA CPE3. 38
[{ens paboThr 38
dopmupyemMble KOMIETCHIIMH WJIH UX 9aCTH 38
TeopeTudeckas 4acTh 38
O6opynoBaHue U MaTepHUaIbl 41
VYkazaHus 1o TexHuke 6€30MacHOCTH 42
3aganus (yKa3aHuUs 1O MOPSIKY BBITTOJHEHUS paOOThI) 42
Conepxanue oTyeTa 42
KoHTpoIbHBIE BOITPOCHI 43
Crmcok muTepaTyphl, PEKOMEHyeMbIH K UCIIOIB30BAHUIO TI0 JAHHOUN TeMe 43

JIJABOPATOPHA PABOTA Ne 4 45



Tema: UCIIBITAHUE MATEPUAJIA HA KPYUYEHMUE.
[ens paboThI
dopMupyeMble KOMIIETEHIIMU U UX YACTH
TeopeTnueckas 4acThb
O6opynoBaHue U MaTepHUaIbl
VYkazaHus 1o TeXHUKE 0€30MacHOCTH
3amanus (yKa3aHuUs MO MOPSIKY BBITIOJHEHUS PaOOTHI)
ConepxaHue oT4yera
KoHTposibHBIE BOIIPOCHI

CrucoK IUTepaTyphl, PEKOMCH/YEMbIH K HCIOIb30BAHUIO 110 JaHHOH TeMe
[Tpunoxenue 4 MAILIMHA JJIS1 UCITBITAHUM HA KPYYEHUE KM-50-1

JIABOPATOPHAS PABOTA Ne 5
Tema: UICITBITAHME BUHTOBOM LIMJIMHJIPUYECKOM ITPYKUHBL.
[lenb paGoThI
dopMupyeMble KOMITETCHIIMHA WA UX YaCTH
Teopernueckas 4acThb
O6opynoBaHKe U MaTEPUATIBI
Yka3zaHus 1o TeXHUKE 6€30MacCHOCTH
3amanus (yKa3aHus MO MOPSIKY BBITIOTHEHUS paObOTHhI)
ConepxaHue oTyeTa
KOoHTpoIbHBIE BOITPOCHI

Crmcok JIUTCPATYPHI, peKOMeH,Z[yeMBIﬁ K HMCITIOJIB30BaHUIO I10 ,HaHHOﬁ TCMC

45
45
45
45
47
47
48
50
52
52
53
55
55
55
55
55
62
62
63
65
65
65

Ipunoxernne 5 YCTAHOBKA JIJISI UCITBITAHM S BUHTOBOM ITPY>KWUHBI67

JIABOPATOPHAS PABOTA Ne 6
Tema: UCIIBITAHUE JBYOITIOPHOI BAJIKW HA V3I'MB.
[{ens paboTsr
dopmupyemble KOMIETSHIIMH WIH UX YaCTH
Teopernueckas 4acThb
O6opynoBaHKe U MaTEpUATIBI
VYkazaHus 1o TeXHUKE 0€30MMaCHOCTH
3ananus (yKa3aHus 10 NOPSAKY BBIIOJHEHUS paObOThI)
Copnepxanue otueTa
KoHTposibHbIE BOIIPOCHI

Crucok JINTCPATYPHI, pCKOMeHI[yeMBIﬁ K UCITIOJIB30BAHUIO I10 ,HaHHOﬁ TCMC

[MPAKTUYECKAS PABOTA Ne 1
Tema: HWJIMHAPUYECKUE PEAYKTOPEI.
[{eas paboTsr
dopmupyemble KOMIETEHIIMU WIH UX YaCTU
TeopeTnueckas yacThb
O6opynoBaHue U MaTepHUaIbl
VYkazaHus 1o TeXHUKe 0€30MacHOCTH
3ananus (yka3aHus 1O MOPSIKY BBIIOJHEHUS pabOThI)
Conepxxanue oTyera

68
68
68
68
68
73
73
74
75
76
77
78
78
78
78
78
85
85
85
86



KoHTpobHbIE BOITPOCHI 86

Crucox JuTeparypbl, pEKOMEHIYEMBI K HCIIOJIB30BAHUIO 110 TAHHON TeMe 86
[TPAKTUYECKAS PABOTA Ne 2 88
Tema: UEPBAYHBIE PEJITYKTOPBI. 88
[lens paboThI 88
dopmupyemble KOMIETEHIIMH WIH UX YaCTU 88
TeopeTnueckas yacTh 88
O6opynoBaHue 1 MaTepUaIbl 92
VYkazaHus 1o TeXHuKe 6€30MacHOCTH 93
3amanus (yKa3aHus M0 MOPSIKY BBITIOTHEHUS PaOOTHI) 93
ConeprxaHue oT4yera 95
KoHTpoIBHBIE BOITPOCHI 96
Crmcok TuTepaTyphl, PEKOMEHYeMbIH K UCIIOJIb30BaHUIO TI0 JJAHHON TeMe 97
I[TPAKTUYECKAS PABOTA Ne 3 98
Tema: PACUET ITPMIBOJIA PABOYEN MAIIIVHBI. 98
[enb paboThI 08
dopmupyemble KOMIETSHIINH WIH UX 9aCTH 98
Teopernueckas 4acThb 98
O6opynoBaHue ¥ MaTepuabl 104
VYkazaHus 1o TeXHUKe 6€30MacHOCTH 105
3amanus (yKa3aHus MO MOPSIKY BBITOJHEHUS PaOOThI) 105
ConepxaHue oTyera 106
KoHTpoabHBIE BOITPOCHI 106
Crnucok nmuTepaTyphl, pEKOMEHIyeMbIi K UCTIOIB30BAHUIO TI0 JAHHOM Teme 107
[MPAKTUYECKAS PABOTA Ne 4 107
Tema: PACUET CTYITEHUATOI'O CTEPXXHAI. 107
[enb paboThI 107
@opmupyeMble KOMIETEHIIMY WM UX YaCTH 107
TeopeTtuueckas 4yacTb 107
O6opynoBanre U MaTepUaIbI 117
VYka3zaHus o TeXHUKE OE30MaCHOCTH 118
3ananus (yKa3aHus IO MOPSAKY BBIMOTHEHUSI PaOOTHI) 118
ConepxaHue oTyeTa 118
KoHTpoasHbBIE BOIIPOCHI 118
Criicox muTeparypbl, peKOMEHAYEMBIH K HCIIOJIB30BAHMIO 110 TAHHOHN TeMe 119

[Tpunoxenune 6 MCXO/AHBIE JTAHHBIE 120



BBEJIEHUE

XUMUK-TEXHOJIOT JOKEH 3HaTh OCHOBHBIE TEOPETHUYECKHE IMPEACTABICHUS
INPUKIIAJTHOW MEXAHUKH; OCHOBBI TEOPUU U MPAKTUKHU MPUKIATHOW MEXAHUKH; POJIb
MPUKIATHON MEXaHUKHU U €€ 3HaYEHHE JIJIsl SKOHOMHUKHU CTPaHBI.

Y4yeOHoe moOcOOHME BBIMOJIHEHO HAa COBPEMEHHOM HAydYHOM YpOBHE U
paccuMTaHO Ha CTYAEHTOB, OOJAJAIOIIUX JOCTATOYHON MOJArOTOBKOM MO pa3zesnaM
(GU3MKH 1 MaTEMaTHKH.

VY4eOHOoe mnocoOue COCTaBIEHO IJIsi NPOBEICHMS JIaOOpATOPHBIX 3aHATUHN
kypca «[Ipuknagnas mexanuka» ¢ yuyerom TpedboBanuii ctanaapta GI'OC BO nns
noArotoBku O6akanaBpoB HanpasieHus 18.03.01 «Xumuueckast TEXHOIOTHUS.

IIpy moaroroBke 3TOro u3gaHus OBUIM YYTEHbl OCHOBHBIE H3MEHEHHS B
nporpaMme Kypca U TEHACHIUH €€ pa3BUTHs. BbUlo ydTeHO Takke CTpeMIIeHue
YCWIMTh TEXHUYECKYI0 IIOATOTOBKY XHMHMKa-TexHoisora. IlocnenoBaTenbHOCTh
pa3aeI0B COOTBETCTBYET CTPOTOW JIOTUYECKOM CTPYKTYpe Kypca. B KOHIE Kaxmaou
TEMBbI 3aHATHSI [IPEJICTABICHBI BOPOCHI JJIsI KOHTPOJISl 3HAHUI CTYCHTA.

B pesynpTaTe 0CBOEHMsI MaTepuaia BCEX Pa3AesioB MOCOOUS MO AUCLUILIMHE
«[IpuknagHas MexaHHKa» CTYIEHT MpPUOOpEeTaeT cieaylolre MnpodeccuoHalbHbIE
KOMIIETEHITNH:

[1K-13: HanaxuBaTh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY 000PYI0BAHUS
Y TIPOrPaMMHBIX CPEJICTB;

[TK-14: POBEPSTH TEXHUUYECKOE COCTOSIHHE, OpraHU30BBIBATH
npo(UIAKTUIECKHE OCMOTPHI U TEKYIIUNA PEMOHT 000PY/I0BaHMUS;

[1K- 15: k OCBOEHHIO U HKCILTyaTallii BHOBb BBOJIMMOTO O0OPY10BaHUS;

[1K- 26: pa3pabarbiBaTh MPOEKTHI (B COCTABE aBTOPCKOTO KOJICKTHBA).

Copep:xanue yueOHOT0 MOcoOusi COOTBETCTBYeT TpeboBaHusM DenepanbHOro
rOCy/IJapCTBEHHOTO 00pa30BAaTEIbHOTO CTAHJAApPTa BBICIIETO 00pa3oBaHUs K
coJiepykaHuio AucUUIUINHbL «[IpuKknanHas MexaHuKa» s CTYAEHTOB HAlpaBJICHMUS

18.03.01 «XuMuueckas TEXHOJIOTHA.



Llenpro oCBOEHUST TUCIUIUIMHBI SBIIIETCS (opMUpoBaHuE Habopa mpodeccro-
HaJbHBIX KOMIIETCHIIMA Oymymiero OakamgaBpa IO HAMPaBICHUIO TOATOTOBKHU
18.03.01 Xumuyeckasi TEXHOJIOTUA MYTEM IO3HAHMS YCTPOMCTBA U MPHUHIUIIOB pa-
0O0ThI MEXaHU3MOB, a TAK)KE Pa3BUTHE Y HUX HABBIKOB SKCTICPUMEHTAIBHON PaOOThI
10 UCIIBITAHUSIM MATEPUAJIOB HA MIPOYHOCTh KECTKOCTh U YCTONYMBOCTb.

PesynpTaTamu ocBoeHUst AUCHUILIAHBI «IIpUKinanHas MeXaHuKay SBISIOTCS:

0CBOEHHbBIE YMEHUSL:

- OIpe/iesIeHrE HAIIPSKEHUN B KOHCTPYKIIMOHHBIX JJIEMEHTAX;

- OIpe/iesIeHre EPeAATOYHOrO OTHOIICHMUS,

- IPOBOJIUTH PACUET U MIPOCKTUPOBATH JACTAIA U COOPOUYHBIC CAMHUIIBI OOIIETO
Ha3HAYCHUS,

- IPOU3BOAUTH PACUETHI HA CHKATUE, CPE3 U CMSTHE;

- IPOU3BOJIUTH PACUETHI IEMEHTOB KOHCTPYKIIMI HA MPOYHOCTh, KECTKOCTh U
YCTOWYUBOCTb;

VCB0EHHbIe SHAHUSL

- OOIIMX 3aKOHOB PABHOBECHS MaTepHaIbHBIX TOUEK M TBEPJbIX TEJI U UX KH-
HEMAaTHKE U INHAMUKE.

- BUJIBI JBMKEHUHN U TIPEOOPA3YIONIHE IBIKCHHS MEXaHU3MBI,

- BUJIbI M3HOCA U JehopMalivu IeTajie U y3JIOB;

- BUJIbI TIEpeIay, X YyCTPOMCTBO U Ha3HAYEHUE, MPEUMYIIECTBA U HEIOCTATKH,
yCIIOBHbIE 0003HAYEHHUS Ha CXEMaX;

- KUHEMATUKy MEXaHU3MOB, COCIMHEHUS JIeTaJIel MallliH, MEXaHUYECKUE Tie-
penauu, BUAbI U YCTPOIMCTBO MEpenayd; METOAUKY pacué€ra KOHCTPYKIMH Ha MpOU-
HOCTb, KECTKOCTh M YCTOMYMBOCTH MPU PA3IMYHBIX BUJIaX AedopMalluu;

- METOJIMKA pacy€Ta Ha CMSTHE, CPE3 U CKATHUE;

- Ha3HAYCHHE U KIaCCU(PUKAINIO TTOAIIUITHUKOB;

- XapakTep COCIMHEHUSI OCHOBHBIX COOPOYHBIX €UHUIL U JICTAJICH;

- OCHOBHBI€ THIIbI CMa30YHBIX YCTPOICTB;

- TUTIbI, HA3HAYEHUE, YCTPOMCTBO PEAYKTOPOB;



- TPEHHE, €r0 BUBI, POJIb TPCHHSI B TEXHUKE;

- YCTPOMCTBO M Ha3HAYEHHE WHCTPYMEHTOB U KOHTPOJIHHO-U3MEPHUTEIbHBIX
prOOPOB, UCIOIB3YEMBIX MPU TEXHUIECKOM OOCTY)KHBAaHUU U PEMOHTE 000PYI0-
BaHUSI.

JlucuuniauHa 3aKiaJbIBacT TEOPETUUYECKHE OCHOBBI U MPAKTHUECKHUE HAaBBIKH,
Ha KOTOPBIX OyaeT 0a3upoBaThCS M3yUYCHHE MOCIEAYIOINUX CICIUATbHBIX IUCIHU-
IUTMH U padoTa HHXKEHEepa-TEXHOJIOTa Ha MPOU3BOICTBE.

CryneHT nocie u3y4eHus TUCHUTUTHHBI TOJDKEH:

Ymems mpuMeEHATH TOJyYEHHBIC 3HAHUS B CBOEW mpodeccuoHaIbHOU Jes-
TEJIbHOCTH; BBIOMPATh HaubOJee paloHaIbHBIN CIOCO0 pelIeHUs] KOHKPETHBIX 3a-
Jla4; TIOJIb30BAThCS TEXHUYECKOU JIMTEPATYPOU.

Bnaoemw HaBbIKaMu paboOThI ¢ 1a0OPATOPHBIM 000PYIOBAaHUEM.

Llenv npakmuxyma — Hay4uTh CTYJEHTa OCHOBHBIM HaBBIKaM SKCIIEPUMEH-
TaTbHON pabOTHI M Pa3HOOOPA3HBIM MpHUEMaM, TPUMEHIEMBIM B IPUKIATHON MeXa-
HUKH, IO3HAKOMUTH C THUTIOBBIM JJAOOPATOPHBIM 000PYAOBaHUEM.

[lepen TeM Kak MPUCTYNUTH K BBIOJHEHHUIO JIA0OPATOPHON pabOThI, CTYJAEHT
00s13aH BHUMATEJIBbHO U3YYUTh METOJIMKY, 0OpaTUTh 0CO00€ BHUMAHUE Ha BOIPOCHI
TEXHHUKHU O€30MacHOCTH, TI0 TIPOTHBOIIOKAPHBIM MEPOTIPUITHUSM, 110 OKA3aHHIO TIEP-

BOH IMOMOIIM B HECHACTHLBIX ClIydasdX.



JIABOPATOPHAS PABOTA Ne 1
Tema: UCIIBITAHUE MATEPUAJIOB HA PACTAKEHUE

eab padoThi:
— H3yuuthb noBesieHMEe MaTepraia Mpu PacTsLKEHUH 10 pa3pyIIeHUs.

— IlomyuuTh AuarpaMmy pacTsKEHHUs, yCTAHOBUTh MEXaHMYECKUE XaPaAK-
TEPUCTUKUA MaTepuanga oOpasia, mpenena MPOYHOCTH, MpeIen TeKyde-
CTH, OCTATOYHOE OTHOCUTEIIBHOE YNIMHEHHUE TIPU PA3PbIBE.
®opmMupyeMbie KOMIIETEHIIMH WJIHA UX YaCTH
[TpuoOpeTaembie KOMITETEHIIUNA 00PA30BATEIHHON MPOTPAMMBI IIPU U3yUEHUN
marepuana pasnena — [1K-13, T1K-14, T1K-15.
[1K-13: HanaxuBath, HaCTpauBaTh U OCYIIECTBIISITH MPOBEPKY 000PY10BaHUS
U MIPOTPAMMHBIX CPEJICTB;
[1K-14: npoBepsATh TEXHUUYECKOE COCTOSHHE, OPraHU30BBIBATh MPO(PUIAKTH-
YECKHUE OCMOTPHI M TEKYIITUH PEMOHT 000PYI0BaHHUS;
[TK- 15: K OCBOCHHIO M IKCIUTyaTallid BHOBh BBOJMMOTO O0OPY/I0OBAHHS;
Teopernyeckas 4acTb
OcHOBHBIE IOHATHS
[Tox pacTsokeHHEeM MOHMMAaeTCs Takou BUI AedopMaluM, NMPU KOTOPOM B

MOTEPEYHbIX CEUYEHHUAX Opyca BO3HUKAET TOJBKO OJMH BHYTPEHHHH CHIIOBOM
dakrtop — mpomonbHas cuna Nz, a Bce Mpoune BHYTPEHHHE CUJIOBBIE (PAKTOPHI

(ToTepevYHbIC CUITBI, KPYTSIIUN 1 H3rHOAFOIINIT MOMEHTHI) paBHBI HYIIIO.

DTO caMblil TPOCTOM M YacTo BeTpevaronuiics Bua aedopmanuu. OObIYHO OH
HaOJI0/IaeTCsl KOrjJa BHEIIHsS Harpy3ka JCHCTBYeT BJOJb MPOAOJIBHONW OCHU
CTEPIKHSL.

[Ipo10aBHOM OCBIO CTEP>KHSI HA3bIBAETCA JIMHUS, MIPOXOASIIAs Yepe3 LECHTPbI

TAKCCTU ITOIICPCUHBIX CCUCHUI.



OOBIYHBIM SIBIIIETCA PACTSIKEHUE CTEPXKHS CUIJIAMHU, MPUIIOKEHHBIMU K €ro
koHIaMm. [lepemaua ycunmuii K CTEp>KHIO MOXKET OBITh OCYIIECTBIICHA Pa3IMYHBIMU

CHOCO6aMI/I, KaK 9TO IMOKa3aHO Ha pUCYHKCE 1.
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Pucynok 1 — CriocoOsl niepeauu yCHUIHi K CTEPIKHIO

Bo Bcex cimydasx cuctema BHENIHHMX CHJI 00pasyeT paBHOJEHCTBYIomyio F,
HaIpaBJIEHHYIO BJOJb OCU CTEpKHA. [103TOMY HE3aBUCUMO OT YCIOBUN KpEIJICHUs
PACTSHYTOT'O CTEPKHS, pacueTHasl CXeMa B pacCMaTpUBaEeMbIX Ciiydasx (pUCYHOK 1,
a, 0) okaspIBaeTcs equHOM (pucyHok 1, B) cormacHo npuniuiy CeHn — Benana.

Ecam BoCmosib30BaThCsi METOJAOM CEUEHUM (PUCYHOK 2), TO CTaHOBHUTCS

OYEBUIHBIM, YTO BO BCEX IMOMEPEUHBIX CEUCHUSAX CTEPHKHS BO3ZHUKAIOT HOPMAJIbHbIC
cuiibl N, paBHbie cuiie F (pucyHok 2, 0).

CxaTtne OTIMYaeTcsi OT pacTsHKeHHs, (HOPMaTbHO TOBOPS, TOJBKO 3HAKOM
cuiel N;. [Ipu pacTsbkennn HopManbHas cuiia N, HampaBiieHa OT cedeHus (PUCYHOK

2, 0), a IpU C)KaTUU — K CEUCHHUIO.

Pucynoxk 2 — Meron ceuenuit
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PaCT}IFI/IBaIOHH/IC IPOAOJBbHBIC CHJIbI IPHUHATO CYHUTATH IIOJIOKUTCIbHBIMHA

(pucyHoK 3, a), a CKHMMAFOIIHAE — OTPUIIATEIIBHBIMU (PUCYHOK 3, 0).

Z

Nz<——-—®-——> N, Nz—>---e-.-<—;v
a O

PI/ICYHOK 3- PaCT}II‘I/IBaIOHII/Ie IIPOAOJIbHBIC CHUJIbI

Bmecte ¢ TeM MexXIy pacTsSKEHHUEM M CXKATHEM MOTYT OOHapy>KUThCS U
Ka4eCTBEHHBIC Pa3/INyus, KaK, HAlPUMEp, IPU U3YYEHUU IPOLIECCOB PA3PYLICHUS
MaTepralla Uiy IIPU UCCIEAOBAHUN MTOBENCHUSA JUIMHHBIX U TOHKUX CTEP)KHEW, I
KOTOPBIX C)KaTUE COMPOBOXKAAETCS, KaK IIPaBUIIO, U3THOOM.

[Ipn pacuere cTepkHEll, WUCHBITHIBAIOIUN AedopMaluio pacTsHKEHHs, Ha

IPOYHOCTh M YKECTKOCTh MPHU CTATHUECKOM JIEWCTBUM HArpy3KH, HA/IO PEIIUTH JIBE
OCHOBHBIE 3aJauu. OJTO omnpejaeieHue HanpsbkeHud (oT Ny), BO3HUKAlOUX B

CTEpKHE, U HAXOXKJICHUE JIMHEUHBIX MEPEMELICHUN B 3aBUCMMOCTH OT BHEIIHEU
HArpy3KHu.

Mertaiibl ¥ CIUIaBBI, UCIHOJb3YyEMblE B KAueCTBE KOHCTPYKIIMOHHBIX
MaTepUalioB, JTODKHBI 00JaaTh OINpPEAEICHHBIMA MEXaHUYECKUMH CBOMCTBAMU —
MIPOYHOCTBHIO, YIPYTOCTHIO, INIACTUYHOCTBIO, TBEPAOCTHIO.

Ilpounocms — 3TO CMOCOOHOCTHh METallJla COMPOTUBIITHCA JAedopMalvi U
pa3pyILICHUIO.

Hepopmayua — >T0 M3MEHEHHE pa3MepoB M (POpPMBI Tela MOJ EeUCTBHEM
BHEIIHKUX cwuil. JledhopMmarinu noipa3aenisiroTcs Ha YIPYTHe U TUIaCTHYECKHE.

Ynpyeue oOepopmayuu wucudezaroT, a niacmuyeckue OCTAIOTCS TIOCIE
OKOHYaHUA AeicTBUS cuil. B ocHOBe miactuueckux aedopManuii — HeoOpaTUMBbIE
MEPEMEIIICHUSI aTOMOB OT MCXOJHBIX TIOJIOXKEHUM Ha PaccTOsSHUS, OOJbIINe
MEKaTOMHBIX, U3MEHEHHE (DOPMBI OTJICIIBHBIX 3€PEH METalljia, MX PACIIOJ0KCHHUS B

TIPOCTPAHCTBE.
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IInacmuunocms — 3TO  CIOCOOHOCTh METAIOB K  IUIACTUYECKOMY
nehOpMHUPOBAHUIO.

[TnactnyHOCTh OOECEeUMBaEeT KOHCTPYKTUBHYIO IPOYHOCTh JETalled I0A
Harpy3kOl M HEWTpaau3yeT BIMSHHE KOHILIEHTPATOB HAIPSHKEHWM — OTBEPCTUH,
BbIpe3oB u T.a1. Ilpu mnnmactuueckoM JedOpMUPOBAHMU OJHOBPEMEHHO C
M3MEHEHUEM (POPMBI MEHSIETCS PsIi CBOMCTB METa/lIa, B YACTHOCTH, ITPU XOJIOIHOM
A1e(pOpMUPOBAHNY TIOBBIIIAETCSA TPOYHOCTh, HO CHUYKAETCA TIACTUYHOCTb.

DONBIIMHCTBO MEXaHUYECKUX XAPAKTEPUCTUK METaula OIPEACIAIOT B

pe3yibTaTe HCnbiTaHus 00pasnos Ha pactskeHue (TOCT 1497-84).

[Ipu pactsokeHun 0Opa3IOB C IUIONMIAJBI0 TOMEPEYHOro ceueHus F, u

paboueii (pacuerHoii) jumHOM |, CTpoAT nmuarpammy pacTsHKeHHs B KOOpPAMHATAX:

Harpyska P — ymnaenne oopasia Al (pucynok 4).

Juaepamma  pacmsadxcenus  XapakTepU3yeT TMOBEJICHUE MeETaaa IpHU
nehopMUpPOBaHUH OT MOMEHTA Hadaja Harpy>KeHHs 10 pa3pylieHus odpasia.

Ha nuarpamme BBIAEISIOT TPU y4aCTKa:

— yIpyroi repopManuy — 0 Harpy3ku P,

— PaBHOMEPHOMH IJIaCTHYECKON edopManuu oT Py, 10 Prax;

— COCPENOTOYEHHOM TIIacTUYecKon nedopmartuu OT Pmay 10 Py.

Ecnn obpaser; Harpy3uTh B npefenax P,,,, a 3aTeM IOJHOCTBIO pasrpy3uTh U
3aMEpUTh €ro JJIMHY, TO HHMKAaKUX TOCJIEACTBUNA HArpyXeHUs HE OOHapYXUTCS.
Takoit xapaktep nedopmupoBanus oOpas3na HaspiBaeTcs ynpyeum. Ilpu
Harpy>KeHun obpasna Oonee P,,, MNOABIAETCI oOCmMamoyHas (niacmuyeckas)
nedopmanus. [Inactuueckoe nepopMupoBanue UIeT IPU BO3pACTAIONICH HArpy3Ke,
T.K. METaJUT YIPOUHSETCS B Mporiecce neGopMupoBaHus 3a CYET HAKJIENA.

Haxnén — ynpounenue merajia npu aepopMUPOBaAHUU.

[Ipu nanpHelileM Harpy>KeHUH I1acTuueckas aeopmariusi, a BMECTe ¢ Hel U
HAKJICTI, YBEJIMYMBAIOTCS, PABHOMEPHO PACTIPEIEISIACH 10 BceMy 00beMy oOpasiia.

ITocne AOCTHIXKCHHUA MAKCHMAJIbHOI'O 3HAYCHUS HAI'PY3KH Pmax B HamOoJiee cradoM
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MECTE TOSIBJISIETCS MECTHOE YTOHEHHE 00pasiia — IieiKa, B KOTOPOl B OCHOBHOM H
MpoTeKaeT najbHeliee muactTuueckoe nedopmupoBanue. B 310 Bpems mexmy
neOpMUPOBAHHBIMU 3€pHAMH, a MHOTJIA W BHYTPM CaMHX 3€pE€H MOTYT
3apOXKIATbCs TpeuuHbl. B cBA3M ¢ pa3BUTHEM 1IEMKH, HECMOTpsA Ha
MPOJOJIKAIOIIECECS YIIPOUYHEHUE METAIUIA, HATPY3KA YMEHBIIAETCA OT Prax 10 Py, 1
npu Harpy3ke P, mnpoucxoaut paspyuieHue oOpasua. Ilpu 3toM  ympyras
nedopmanus obpasua (Al,,,) ncuesaet, a maacruueckas (Al,.,) ocTaercs (pucyHok
4).

[Tpu nepopmMupoBaHUU TBEPAOIO Teja BHYTPU HETO BO3HUKAIOT BHYTPEHHHUE
CHUJIBI.

Hanpsowcenue — 3T0 BHYTpEHHSSL CHIIA, IEUCTBYIOLIAsA HA €AUHULY ILUIOIIAAH

HOTNIEPEYHOro ceueHus oopasua, //a.
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Pucynox 4 — JluarpamMmma pacTsiKeHHUs] MeTalia

Harpysku, oTMedeHHbIe Ha KpUBOU pacTskeHus (P, Py, Pmax , Py), clyKaT
JUISL OTIPENICTICHUS OCHOBHBIX XAPAKMEPUCMUK NPOYHOCMU (HAnpAadCeHull): penena
yOpyroctd, (U3UYECKOTO TMpejena TeKydeCTH, BPEMEHHOTO COMPOTUBICHUS

(npenena NpOYHOCTH) U UCTUHHOTO COMPOTHUBIICHMS pa3pylIeHUI0. B TexHU4ecKux
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pacdue€Tax BMECTO IIpEaciia MPOUYHOCTHU 0OBIYHO HCIIOJIB3YCTCA YCHOBHBIﬁ npeacia

TEKy4EeCTH, KOTOPOMY COOTBETCTBYET Harpyska Py, (pUCyHOK 5).

P, .L;'r:+

P

=
AL s

Pucynok 5 — YyacTok nuarpamMmsbl pacTsKEHUsI MeTasuia

[Ipu pactsokenun oOpazer] YJUIMHSETCS, a €ero IoNepeyHOe CeueHue
HEMpPEephIBHO yMeHbIIaeTcs. Ho T.K. miomangs momepeyHoro cedeHwsi odpasua B
KaXIbll JAHHBII MOMEHT OIPEACIUTh CJIOXHO, TO NP pacyere Mpeaena
YOPYTOCTH, TMpeJeNa TEKydeCTh M BPEMEHHOTO COMPOTUBICHUS MOJIb3YIHOTCS
VCI08HbIMU HANPANCEHUAMU, CUUTAs, YTO TOMEPEYHOE ceueHHe oOpaslia OCTaeTcs
HEU3MEHHBIM. VICTUHHOE HaIpsiKEeHUE PacCUMTHIBAETCS TOJBKO MPU ONPEIEICHUU
CONPOTHUBJICHUS Pa3pPyLICHUIO.

Vcnoenwitl npeden mekyuecmu (6o3) — 3TO HANPSDKEHHE, MPH KOTOPOM
oOpa3zer] moyyaeT ocTaTo4yHoe (Iuiactudeckoe) yaiauHenue, paHoe 0,2 % cpoeit
pacUyeTHOM JJIUHBL:

002 = F—’ , Ia (1)
0
rae Py, — Harpy3ka, BbI3BIBAIOIIAsl OCTATOYHOE (IJIACTHMYECKOE) YIUIMHEHUE,

paBHoe 0,2 %, H;
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F, — Ha4asIbHAs! IUIOLIA/Ib TONEPEYHOTO CEUCHHS 00pasIa, M°.

Bpemennoe conpomueénenue (npeden npounocmu) o, — 3TO HaIpsKEHHE,
COOTBETCTBYIOIIEE MAKCUMAJIBHON Harpy3ke, MPEIIeCTBYIONICH pa3pyIICHHUIO
obOpa3na:

P
=X I (2)

Fo

rae Ppax — MakCUMallbHas Harpyska nepej paspyiienuem, H.

%p

IIpeden npounocmu XapakTepu3yeT HECYILIYI0 CIIOCOOHOCTh MaTepHalia, €ro
POYHOCTb, MPEIIECTBYIONIYIO Pa3pPYyIICHHUIO.
Hcmunnoe conpomuenenue paspywenuio (S,) — MaKCUMAJIBHOE HANpsHKCHHUE,

IpEeIIEeCTBYIONIEE MOMEHTY pa3pyllieHus o0pa3ua:

P
S, =—,1la (3)
F
K
rae P, — Harpy3ka, HENOCPEACTBEHHO MNPEAIIECTBYIOIIAas] MOMEHTY
paspyenus, H.
F. — KOHeuHas IUIOIIAAb TIONEPEYHOTO CceueHuss obpa3na B MecTe

paspyIIeH:sT, M.

Hecmorps nHa TO, 4tO P, OONBIIE P,, HWCTUHHOE CONPOTHUBJICHUE
paspymieHuro S, >0,, T.K. IUIOMAh IOMEPEYHOr0 CEUCeHHs o0paslla B MECTe
paspymienus F, 3HaUUTETEHO MEHBINE HaYaIbHOW TIJIOMIAIN TIOTIEPEYHOTO CEUSHUS
F,.

J11s1 OTIEHKH TIACTUYHOCTH METaJljIa CITy)KarT:

Omuocumenvhoe ocmamounoe Yyonunenue (0,, %) omnpenensercs 1o
dbopmyie:

5~ 'KI;'O-M% , (4)

rie |, — paboyast 1irHa 0Opasiia mocie UCIIBITAaHMS, M;

|, — paboyast yIMHA 10 UCTIBITAHMUSL, M.
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Omuocumenvhoe ocmamounoe cyoicenue (¥,, %) omnpenensercs U3

BBIPA)KCHMUSL:
v, = Fo=Fe 1000, (5)
Fo

rie F, — HauampHas [UIOIA b IOEPEYHOr0 CeUeH s 06pasua, 1,

F, — IUI0Iab CedeH s 00pa3Ia B MECTe Pa3pyLICHHs, M .

[TpakTrydecku A OnpenesaeH s Harpy3Ku, KOTOpasi BbI3bIBAET AePOopMaIluio,
COOTBETCTBYIOILLYKO ~ YCIOBHOMY IIpeleldy TEKy4YeCTH, CJEIyeT BbIIOJHUTD
cnenyromue nericteus. Ha nuarpamme pacTskeHus: (PUCYHOK 5) IPOBECTH MPSIMYIO
OA, coBHajawilyl0 C NOPSIMOJIMHEHHBIM YYacTKOM JHarpaMMbl PpacTSKEHMUS.
Onpenenute nonoxkenue touku O. Yepes touky O mnpoBectd och opauHatr OP.
Macmrad 3anucu AuarpamMmbl 10 Harpys3ke: OJHOMY MWJUIMMETPY OpIUHAThHI
COOTBETCTBYET 2 Kec HArpy3ku. UuWclieHHasi BeJIMYMHA MCKOMOM Harpy3ku P (kec)
paBHA COOTBETCTBYIOILIEH OpAMHATE AUArpaMMbl (MM), YMHOKEHHON Ha MaciiTad
auarpaMmsbl. st onpeneneHnsi Harpy3Ku, COOTBETCTBYIOIIEH YCIOBHOMY IMpPEAEITY
TekydecTu Ppy,, HEOOXOJUMO OT Hayaja KOOPAMHAT MO OCH abCHHCC OTIOKUTh
oTpe3ok OB, BenUuuHA KOTOPOrO paBHA 33JaHHOMY OCTaTouHOMY yanuHeHuto 0,2
%. Jminaa otpeska OB (m) pacCUuThIBACTCS UCXOS U3:
l,-02-M

100

OB = (6)

rae |, — pabouas qmHA 00pasma, u;

M — maciuTab 3anucu guarpaMmel 1o aedopmaiuu.

N3 Toukm B mnposecTH mnpsamyr B/[, mapauieqbHYIO IPSAMOJIUHEWHOMY
YYacTKy AuarpaMMbl pacTsKEHUs (PUCYHOK 5), A0 MEPEeceUeHUs C TuarpaMMOMu.
Hcnonb3yss M3BECTHBIM MacuiTad 3amucH AUarpaMMbl 1O Harpys3ke, ONpeleuTh
YUCJICHHBIE 3HA4YeHHWs Harpy3ok Py, Pp., Py, TOCIE Yero paccuuTarb
COOTBETCTBYIOILIEE HAMPSKEHUS: G( 2, O, O-

Omnpenenenue nepemMenieHun
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C mnponosnbHbIMUA AehOpMALIMSIMU  CTEPKHS TPU  PACTSIKEHUHU (CIKATUH)
CBSI3aHbl MPOJIOJIbHBIE MEPEMEILICHHS €r0 CeUeHUl. MOXHO BBIICIUTh TPU ClIydas
OTpeEICHUS TaKUX MePEeMEIICHUN.

D10 mepeMelnieHne CBOOOTHOTO TOPIIEBOTO CEUEHHUS IPH HEMOJIBUKHOM
JIPYroM TOPIIEBOM CEUYEHUHU, KOTOPOE YMCICHHO PABHO YIJIMHEHUIO CTEpkHS. Bo
BTOPOM CJIy4ae 3TO IEpEMEIIECHUE MPOMEXKYTOUHOI'O CEUEHHUsI, YUCIEHHO PaBHOE
YAJIMHEHUIO YaCTH CTEP>KHS, 3aKIIOUYEHHONW MEX]y JAHHBIM CEYEHHUEM U CEUCHUEM
HENOJABWXXHBIM. V, HaKOHEI], B3aMMHOE NEPEMEIICHUE CEUEHHM, YUCIEHHO PaBHOE
YJIMHEHUIO YaCTU CTEP>KHS, 3aKJIFOUEHHON MEXIY ITUMU CEUCHUSIMHU.

Onucanne mamuubsl Y MM-5

Onucanue MaIuHBI JJIi HWCOBITAaHUS Ha pacTsbkeHue-cxkatue YMM-5
MIPUBEJEHO B MPUJIOKEHHUH 1.

O6opynoBaHnne U MaTEePHUAJIbI
1. MamwuHa a1 UCTIBITaHUS Ha pacTshKeHue-cxxkatue Y MM-5.
2. HaGop o6pa3s1os.
3. IltaHreHIUpPKYIIb.
Yka3zaHus 10 TeXHUKe 0e30MaCHOCTH

[Ipu mpoBenennu pabOThl HEOOXOIUMO BBIMOJIHATH TPEOOBaHUS PabOTHI B Ja-
OopaTopuu, IpUBEACHHBIEC B MPUJIOKEHUIX 2 U 3 K JaHHOU padore.

3ananus (yKka3aHus 0 NOPSIAKY BbINOJHEHUsI padoThI)
1. O6pazen ykpenuTh B 3aXBaTax MAIMHBI JIsl UCTIBITAHUSL HA PacTsHKEHUE-CHKAaTHE
YMM-5 (pucyHok 6).
2. lllTaHreHUUpKyJIeM U3MEPUTH JIJTMHY 00pa3iia U 3anucath B Tadnuiy 1.

Ta6muna 1 — Pazmep 06pasios.

Havansubiii Havanpuasa [Tnomane
Marepuan
nuametp d, mm. | mumHa Lo, MM. | ceueHus Ay, MM.
Craip
AJTroMUHUN

3. BxitouuTh MaluHy.
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4. B mpomecce WUCHbITaHUS oO0Opaslia 3amKMchiBaTh IIOKa3aHUsS IPHOOPOB,
M3MEPSIONINX BEIMYUHY CUJIBI HATPY>KSHUS U YJIMHEHUSI 00pasiia.

5. B MmomeHT pa3pbiBa 00pasiia BRIKIIOYUTH MAIIHHY.

6. 3mepuTh nimHy o0pasiia mociie pa3pbiBa U THaMETP B MECTE CY>KCHHUS.

7. Jlanubie HAOMIOIEHUN ¥ U3MEPEHUI 3amucaTh B Tabuiry 2.

8. IlocTpouTh 1UarpaMmy pacTsSKEHUS.

]
\./_
A s
-
~.. 0fpazey
L
d
———
Y WA
s | AN

Pucynoxk 6 — Cxema 1abopaTopHO#l yCTaHOBKH

IHopsiiok mpoBeeHHsI pacueToB

1. Tlnomaaps MOMEPEYHOTO CEUSHUS ONPEAeIseTCs o hopMyIie:
Fo = nd®/4, M. (7)
2. Ilpenen npoyHoOCTH:
o,=P,IFy, Ila (8)
riae P, — Harpyska, COOTBETCTBYIOIIAs IIpeiey IpOYHOCTH, H.
3. Ilpenen tekyuectu:
on=P,lFg, (9)
rae P, — Harpy3ka, COOTBETCTBYIOIIAS TIPeeTy TeKy4uecTH, H.

4. OTHOCHUTENbHOE yIJIMHEHUE:
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| -1

p
o

§ =
|

-100% ,

rine L — nmiaa oOpasia mocie pa3pbisa, M.

5. PesynbTarhl pacyeToB 3aHECTH B TaOIUILY 2.

Tabnuna 2 — Pe3yabTaTsl paboTh

(10)

Harpyska | Harpyska
Py Py AbcooTHOS [Ipenen [Ipenen OTHOCHUTENBHOE
Marepuan pu IIpU pas-
Ne YAJMHCHHE, | TeKy4decTH, | MPOYHOCTH, YIAJIMHEHUE
oOpasma | TEKy4eCTH | DBIBE, I =1 o 5 Ta 5. Tla 5. %
Pm,, H Pmax, H K 0° my [c3] 5> /0
1 Craib
2 | AmroMuHHI

6. Ilo pe3ynpraTam pacdeToB MOCTPOUTH AUArpaMMy PaCTSKEHUSI.

[Ipumep nuarpamMmbl pacTsKEHUs TPUBEIEH HA pPUCYHKE /.

947

124

174

A imna

CTanke

ArHOMHHHA

Pucynok 7 — [Ipumep nuarpammsbl pacTsSKEHUS

Copnep:xanue oTyera

Otuer no nabopaTopHOW paboTe BHIMOIHIETCS B Ha ucTax GpopmaTta A4 Bep-

TUKaJIbHOU OPUEHTALMU(IOMYCKAETCS B KJIIETOUKY) U JOJIKEH COJIEpKaTh:
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o O A W DN

8.
9.

— Ha3BaHUE pPabOTEHI;

— 1IeJIb padOoTHI;

— HUCHOJIB3yeMoe 000pyA0BaHUE;

— KpAaTKHe TEOPETUICCKUE CBEICHUS;

— CXeMy JIabOpaTOpHOU YCTaHOBKH;

— DCKHU3BI BCEX 00pa3IoB /10 U MOCIE UCIIBITAHNUS,
— HEO0OXOJMMBbIC U3MEPEHUS U PACUCTHI;

— pe3ynbTaThl 1abOpaTOPHOI pabOTHI;

— BBIBOJI.

KoHTpoJibHBIE BOIPOCHI

. Kakumu MexaHH4eCKMMU CBOWMCTBAMM XapaKTEPU3YIOTCS KOHCTPYKIHMOH-

HbIE MaTepUabl?

. UTo Takoe mpoYHOCTH?

. Uro Ha3piBaeTcs nedopmarmeii?

. Uto Ha3pIBaeTcs ynpyrou nedopmaiueii?

. Uto Ha3pIBaeTCs IIACTUYECKON AedopMaineii?

. Kak Bimser XO0JIogHasa IJ1aCTH4YCCKast I[e(i)OpMaHI/IH Ha IMPOYHOCTH U IlIa-

CTUYHOCTE?

. Kakue XapaKTCPHBIC YyHaCTKU MOKHO BBIIACIIMTL HAa AWArpamMme pacCTAaKC-

Hus?
[Touemy nmactuyeckas aedopmanys UIET MPU BO3pacTarolle Harpy3ke?

Yro Takoe Hakern?

10. Yro Takoe HampsikeHue?

11. IToueMy pa3nM4YarOT HICTUHHBIE U YCIOBHBIE HAIPSDKEHUS?

12. YUro Takoe ycNOBHBIA Ipeaen TEKy4eCTH, BPEMEHHOE COMPOTHUBIICHUE U

UCTUHHOE COMPOTHUBIICHUE PA3PYIICHUIO?

13. Kakue BbI 3HaETE XapaKTEPUCTUKH IACTUIHOCTH?
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Ipuioxkenue 1

OIIMCAHUE MAIIIWHBI UIAA UCIIBITAHUA YMM-5

Mammbaa VYMM-5 - yHuBepcajbHas MallMHa MOJAECPHHU3UPOBAHHAS,
co3/aollas HauOoJbIIyI0 HArpy3Ky Ha HCHbITyeMbld oOpasel, paBHyro 50 kH, —
NpeJHa3HaYeHa JJis1 UCHbITAaHUI Ha pacTsHKEHUE, CKAaTUE, M3TMO M UX COYETaHue.
Cxema MaluHbI MIpeIcTaBiIeHa Ha pPUCYHKE 8.

Mammuaa cocrouT M3  4epBsAka 1, NOPHUBOAMMOIO B JBH)KCHHE
AIIEKTPONPUBOAOM (JIEKTPOJIBUTATENIEM C KOPOOKOM CKOpPOCTEH U3 Tpex mepenay),
00pa3yolKUM C YEpPBIYHBIM KOJIECOM 2 YepBAUHYIO Nepenady. YepBsdHoe Kojeco 2
BMECTE C HUM — Traiika B Iepenade railka-BUHT. XOJ0BOM BUHT 3 JKECTKO CBA3aH C
nonepeurnHoi (Tpasepcoii) 3.1, B 3axBare 3.2 KOTOpoH pacmoiaraercs odpaser 3.3,
— anemeHTHl 3, 3.1, 3.2, 3.3 o0Opa3yroT o/iHO 3BeHO. BepxHuuii 3axBat 3.4 coequHEH
LIAPHUPHO C TATOW 4, OHa COEAMHEHA C JBYILIEYMM PbIYaroM S5, KOTOPBI, B CBOIO
ouepeb, COEANHEH TAroil 6 ¢ ogHomIeuyuM pbryaroM 7. Tsra 8 coeguHseT ero c
MasiTHUKOM 9, HecymuM rpy3 9.1.

[Ipu BpameHun uvepBsika 1 U yepBIYHOrO Kojeca 2 XOJOBOW BHHT 3,
BBMHUMBAsACh B Tallky — YEpBSYHOE KOJeEco, nepememiaer Tpasepcy 3.1 Bronb
HaNpaBAOMUX KOJOHH cToiMkM O M BMecTe ¢ HeW HMKHUM 3axBaT 3.2 BHHU3.
Bepxnnii 3axBat 3.4 cieayer 3a HUM, IOBOPAYMBas pblyar 5 MPOTUB XOJa YaCOBOM
CTpPEJIKH, a pblyar / — IO XOay vacoBod crTpenkud. Mastauk 9 c¢ rpyszom 9.1

OTKJIOHSIETCS BJIEBO, CO3/]aBasi HArpy3Ky, pacTATUBAIOIIYIO oOpazer 3.3.
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S

Pucynok 8 — Cxema ucnbiTaTenbHOW MamuHbl Y MM-5
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Ipuioxkenue 2
TEXHUKA BE3OITACHOCTMU ITPU PABOTE B JIABOPATOPUHN

CTyneHTsl Ui TpOBEACHHs JaObOpPaTOPHBIX M MPAKTUYECKUX PabOT MOTYT
BXOJIUTh B TIOMEILIECHHE TOJIbKO C pa3pellieHHs MPENoJaBaTeNs WM 3aBEAYIOLIETO
y4eOHBIMH JTAOOPATOPUSIMHU.

CtyneHT MOXeT paboTaTh Ha MAaIlIMHAX M YCTAaHOBKAX TOJBKO C pa3pelIeHHUsI
npenojaBaTesis. 3anpeniaeTcsi BKI0YaTh U BBIKJIIOYATh MCHBITATEIbHBIE MAIIUHBI,
NIepeCTaBIATh JTa0OpAaTOPHBIC YCTAHOBKH W TMPOBOAWTH KaKue-THOO ormeparuu Ha
HUX 0€3 paspelleHusi MpenojaBaTeis. 3ampemlaeTcss OCTaBIATh 0e3 HaOIIoaeHUsS
paboTaloNIyI0 UCIIBITATENbHYIO MAIIMHY WIIA YCTaHOBKY.

[Ipu mpoBemeHun  7a0OpaTOpHBIX  pabOT  HENb3s  HAXOAWTHCA B
HEMOCPEACTBEHHON OJM30CTU OT ABMXKYIIMXCS YacTell MaluHbl (IPOTHBOBECOB C
rpy3aMu, MasiTHUKa KOTIpa | Jp.).

[Tpu paboTe Ha MalIMHAX M YCTAHOBKAX HEJb3s MPUKACATHCS K TOKOBEAYIIHM
YacTsM, a TaKXKe K 3JICKTPOLIUTAM, JIEKTPOPYOUTIbHUKAM.

[Ipy mnpoBeneHuu gabOpPaTOPHBIX pabOT HEOOXOJAUMO MPHUHATH MEPHI
MPEIOCTOPOKHOCTU U HAXOJUTHCS HE OJIMKE ABYX METPOB OT MAlIMHBI B MOMEHT
paspylieHus oopasiia.

SATIIPEIIAETCHI:

1. Ilpukacatbcsi K OTKPBITHIM TOKOBEAYIIIMM YacTsIM MPUOOPOB, HAXOSAIINXCS
N0JT HATPSDKEHUEM.

2. [Ipou3BoauTh Kakue-TMOO H3MEPEHUsT B CXEME€ TEepMOYCTaHOBOK,
HaXOSIIUXCS TOJ] HAPSKECHUEM.

3. BxirodaTh mpuOOpHI, HAXOMSIIMECs T0J HaIpshKeHHEM, 0e3 pa3pelieHus
npenogaBaTesis U 0e3 NpeaynpekIeHs BceX padoTaloMKX Ha JaHHON yCTaHOBKE.

4, BemonHATh  JabopaTopHble  paboThl  0€3  Haa3opa  COTPYIHHUKOB
1ab0opaTopuu.

5. OctaBnsats 0e3 HaOMIOeHUS 1a00paTOPHBIE YCTAHOBKH, HAXOASIINECS MO

HaIIpsoKCHUCM.
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6. 3ampemraercs MEpexonuTh € OJHOTO pabodero mecra Ha Apyroe 0e3
paspernieHus mpernoaBaress, padoTaTh OJHOMY B JJabopaTtopun 0€3 Mperno aBaTesl.

be3 o3HakOMIIEHHS C TIpaBWJIAMHA TEXHUKA O€30MAaCHOCTH CTYACHTBI K
BBITTOJTHEHUIO JIAOOPATOPHBIX padOT HE JOMYCKAIOTCS.

3a 5 MHHYT 10 OKOHYaHHS 3aHATHH B JIAOOPATOPUHU CTYJEHTBHI OO0S3aHBI
coOparh BCe MPEAMEThI, HHCTPYMEHTHI, TOCOOUS U T.I. U CIaTh UX MPETMOABATEIIO
WM 3aBEAYyIONIeMYy y4eOHBIMHU JTa0OpaTOpUsIMH. 3a MOTEPI0 W TMOpUYy MPUOOPOB,

HHCTPYMCHTOB, ITOCOOMH 1 T.II. CTYACHTEI HCCYT MAaTCpUAJIbHYIO OTBECTCTBCHHOCTD.
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Ipuioxkenue 3
TEXHUKA BE3OITACHOCTMU ITPU PABOTE HA MAIIIMHE YMM-5

1. 3ampemnraercss paboTarh Ha MalllMHE JIMIIAM, HE3HAKOMBIM C TEXHUKOU
0€30MacHOCTH.

2. VcTouHrnKamMu OMacHOCTH MpU paboTe Ha MAIIMHE SBJISIIOTCS: BO3ACHCTBUS
MOJABM)XHBIX 3JIEMEHTOB (3aXBaTOB, PEMEHHBIX IEpeaay); BO3JAEHCTBHUE OCKOJIKOB
oOpa3na, BO3HUKAIOIIMX TMPH €ro paspylIeHUHW; TMOpaKarolee JeiCTBHE
AIEKTPUUECKOTO TOKA, OTKPBITHIX TOKOBEAYIIMX YacTeil 3JeKTpooOOpya0oBaHus,
HAXOIIErocs TOJ HampsbDkeHueM. BpemHbple mMpou3BOACTBEHHBIE (DAKTOPHI NPHU
paboTe Ha MalIHe: BUOpaIysl, TeTUIOBbICTIEHUE, MTBUIb U T.II. — OTCYTCTBYIOT.

3. TpeboBanus U Mephl 0OecreueHus: 6€30MIaCHOCTH padOTAIOIINX HA MAIlIMHE
OT MOPAXKECHUSI SJCKTPUUECKUM TOKOM CJIEIYIOIIHE:

— BCE TOKOBEIYIIME OJJIEMEHThl MAIIUHBI JOJKHBI ObITh HM30JMPOBAHBI OT
KOpIyca MallMHbl U MMETh HEe0O0XOANMYI0 (YKa3aHHYIO HHXKE) BEIUYHUHY
COTIPOTHUBIICHUS U30JISLIUY;

— BCE METaJUIMYECKHEe KOpIyca SJCKTPHUECKUX anmapaToB W MaHeJIeH MalluHBI
JOJHKHBI OBITH COEIMHEHBI C OCHOBAHUEM MAIIINHBI;

— Ha OCHOBaHMM MAIIWHBI JOJDKEH OBITh YCTAHOBJIEH OONT 3a3eMJICHUS IS
MOJICOEIMHEHUS JIMHUHU 3alIUTHOTO 3a3€MJICHUS;

— BCE OTKpPBHITHIE TOKOBEAYIIHE YacTH 3JIEKTPOOOOPYHOBaHUS JOJDKHBI OBITH
3aKPBITHI KPBIITKAMH W OTPAXKICHUSIMU.

4. YcraHaBIvMBaTh U CHUMATh pa3pylIeHHbIE 00pasilbl HEOOXOIUMO TOJBKO
MOCJIe OTKIIFOUEHHS TIPUBO/IA.

5. HE JOITYCKAETCA:

- paboTaTh Ha He3a3eMJIEHHOW MalInHe!

- peryiIupoBaTh U HACTPaWBaTh MAIIMHY, HAXOISIIYIOCS IO/ HAMPSKCHHUEM,

KpPOME CJIy4aeB, MPEAYCMOTPEHHBIX TEXHUUECKUM TACTIOPTOM.
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JIABOPATOPHAS PABOTA Ne 2

Tema: UCIIBITAHUE MATEPUAJIA HA C)KATHUE.

Leab padoThl: onpeeneHue MPeAesIoB MPOYHOCTH U U3YYCHHE XapaKTepa
paspyuieHus 00pa3IoB MeTaa, IEeMEHTa U IepeBa MpHU CHKATUU.

@opMupyemMble KOMIIETEHIIUH UJIH UX YACTH

[IpnoGperaeMbie KOMIETEHIIMHA 00pa30BaTEIbHON MIPOTPAMMEBI TPU U3yUYEHUU
Marepuaia paszaena — [1K-13, T1K-14, T1K-15.

[Tocne ocBoeHust MaTepuana 6akanaBp OyJEeT CIIOCOOEH:

[1K-13: Hana)xuBaTh, HACTPAUBATh MU OCYLIECTBIIAThH MPOBEPKY 000PYI0BAHUS
Y TIPOTPaMMHBIX CPE/ICTB;

[1K-14: mpoBepsATh TEXHUYECKOE COCTOSHUE, OPTaHU30BHIBATH MPO(HUIAKTH-
YECKUE OCMOTPHI U TEKYIIUNA PEMOHT 000pYy10BaHUS;

[TK- 15: k OCBOCHHIO U IKCIUTyaTal[i¥ BHOBb BBOJUMOTO 00OPYIOBAHHMS.

Teopernueckasi 4acTb

OcHOBHbBIE MOHSTHS U OTIpeaeSIeHIsl

CrocobHOCTh MaTepuaia 0e3 pa3pymieHUs IMOJIy4aTh OOJBIINE OCTATOYHBIC
nedopMaIui Ha3bIBAIOT TUIACTUYHOCTHIO. [IpOTHBOIOIOKHBIM SBIISIETCS CBOMCTBO
XPYIKOCTH, TO €CTh CIOCOOHOCTH Marepuana paspymarbes 0e3 00pa3oBaHUs
3aMETHBIX OCTAaTOYHBIX Aedopmaruii. /(s MatepuanoB, 00amarOMMX CBOHCTBOM
XPYIKOCTH, BEJIMUMHA Y/UTMHEHUS TP pa3pbiBe He TpeBbinaet 2-5 %.

OpHako  XPYNKOCTh W IUIACTUYHOCTH  SBJISIIOTCS  OTHOCHUTEILHBIMU
XapaKTepUCTHKAaMH, TaK KaK 3aBUCAT OT crocoba oOpaboTku Marepwana, BHIA
HAIpPSHKEHHOTO COCTOSIHUS, TEMIIEpaTypbl M CKOPOCTH HarpykeHus. Hampumep,
0€TOH, SBISIOUIMICS TPU MPOCTOM PACTSDKCHWW WU CKATHH THITMYHO XPYIKUM
MaTepUaJoM, MOXXHO 3aCTaBUTh Je()OpPMUPOBATHCS KakK IUIACTHYHBIM, €CIu
Harpy>kaTh IUJIUHAPUYECKUA oOpaszer] u3 OeToHa MaBICHHEM, MPUIIOKEHHBIM HE
TOJIBKO IO OCHOBAHMSAM LIUJIMH/IPA, HO U MO0 €r0 OOKOBOW MOBEPXHOCTH.

C npyroit CTOpPOHBI, MaJOYTJEPOAUCTYIO CTalh — IUTACTUYHBIA MaTepual,

MOXHO T[IOCTaBUTh B TaKue YCJIOBUS pabOThl (HM3Kas  TemImeparypa,
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BBICOKOCKOPOCTHOE HarpyXeHue), IpH KOTOPhIX OHA JAeT COBEPIIEHHO XPYIKOE
paspyllIeHuE.

Takum 00pa3zom, XapaKTEePUCTUKH «XPYIKUI» U «IIJTACTUYHBINY», KOTOPBHIE MbI
naéM MaTepuajaM Ha OCHOBAHMU OIBITOB Ha PACTSXKEHUE U CXKATHE, OTHOCSTCS
JUIIb K MOBEJEHUIO 3TUX MATEPHAJIOB MPU OOBIYHBIX TEMIEpaTypax, CTaTUYECKOM
Harpy>)kKeHUM U JUIIb TPU CONPOTUBJICHHM YKa3aHHBIM BHAaM Jaedopmaruii.
BooOmie ke Xpymkuii Marepuan MOXET NMepedTH B IUIACTUYHBIA M HA0OOPOT.
[ToaToMy mpaBHIIbHEE TOBOPUTH HE O «XPYMKOM» U «IIJJACTHYHOM MaTepHaley, a o
XPYIKOM WJIU TUIACTUYHOM COCTOSIHUM MaTepHaia.

B npomecce wucnbiTaHus o0pas3ipl M3  Pa3iMUHBIX KOHCTPYKIIMOHHBIX
MaTEpUaJIOB MEAJCHHBIM BO3PAaCTaHUEM HArpy3Kd TOBOISATCS 1O pa3pylICHUs,
(buKcUpyeTcsi COOTBETCTBYIOIIAs pa3pymiaronas cuia. O0pasibl 115 UCTIBITAaHUI Ha
c)KaThe MPUMEHSIOTCS B BUAE KyOWKa WIIM LMJIMHAPA C BBICOTOM, COM3MEPUMON C
auameTpoM. Jist Gosiee MIMHHBIX 00pa3lioB B OMBITAX HA CKaTHE TPYIAHO M30ekKaTh
UCKPUBJIICHUS.

[Ipu cxatun wtUIMHAPUYECKOro oOpasla M3 IUJIACTUYHOrO MaTepuaia
(MSATKOM cTanu) TMpU  HANpsSOHKEHUSX, HIKE TMpeaena MPOoNopIUOHAIBHOCTH,
MaTepuan BeaeT cebe Tak Ke, KaKk IpU pacTsHKeHUH. BenuuumHbl mnpezaena
MPOMOPLUUOHAILHOCTH, TIpe/ieia TeKYYeCTH U MOIYJS MPOAOJIbHON YIPYTOCTH IS
TaKMX MaTepHaloB MpPHU CXKATUU W PACTHKEHUU TPUMEPHO oJuHaKkoBhlL. Ilocie
nepexojia 3a Mpeaes MNPONMOPLHOHATBHOCTH MOSIBISIOTCS 3aMETHBIE OCTaTOYHbBIE
nedopmanu. braronaps TpeHHIO MEXIYy ONOPHBIMHU IUIMTAMU MAlIUHBI U
OCHOBaHUSIMU oOpa3la 3aTpyJHSIOTCS €ro IMoImepeuHblie aepopMmalu B 3THUX
CEUCHHUSAX, M OH MpUHUMaeT OoukooOpaszHyio ¢opmy. Ilo mepe yBenuueHus
IJIOIIAM TOMEPEYHOro CEYEeHMs Ui JanbHeiier aedopManuu MPUXOIUTCS
YBEJIMYHMBATh HArpy3Ky, W 0Opaszer] MOXKET OBITh CIUTIONICH, HE OOHapy>KWBas
MPU3HAKOB pa3pylueHusa. HanpsskeHus, aHaJIOTMYHOTO TMpEJeNy MPOYHOCTH IPHU
pacTsDKEHHWH, B OTOM ONBITE TMOJIYYUTh HENB3sA, a TMOITOMY MPHUXOIUTCS

OTpaHUYUBATBCA  OHNPCACIICHUCM  YCIIOBHOI'O IIpCAciia IIPOYHOCTH. D10 -
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HanpspDKeHWe, MpU KOTOPOM LMJIMHApH4Yeckas (Gopma oOpaslia Mepexo/UT B SIBHO

BBIpOKEHHYIO 00YK000pa3Hyo (pUCYHOK 9).

Pucynok 9 — lunuuapuyeckas opma obpasiia nepexoauT B 004K000pa3HyIo

Xpynkue wmarepuanbl (4yryH, OETOH) MpH CXKAaTUW, TaK *XKe Kak U IpU
pacTSOKEHUH, pa3pylialoTcsa TMpud  BecbMa Manbix Jedopmanusax. OOpasiibl,
HampuMep, U3 6€TOHA MPU pa3pyLIEHUH OT CXKATHUS paclagaloTcsi 0ObIYHO Ha KYCKH,
MpE/CTaBISAIoONINEe COOOM yCeueHHbIE MUPAMHIbl, COEAMHEHHbIE MEHBIIUMU
OCHOBAHMSIMH, YTO TakXke OOBACHSETCS BIMSHUEM TPEHUS MEXIy IUIMTaAMU
MalIMHbBl U OCHOBaHUsMHU 00pa3noB (pucyHok 10). Ecau ocnabuth 3T0 TpeHue,
HampuMmep, cmasbiBas napa@uHOM, TOpIbl o0paslia, TO XapakTep pa3pylICHUs
OetoHa Oymer napyroi: oOpazen OyAeT pasfensTbcs Ha YacTH TpPEIIMHAMU,
[1apaJuIeJIbHBIMU JIMHUN TEUCTBUA CKMMAKOLIE cuibl. Paspymaromas Harpy3ka s
Takoro obpasia OyJaeT MeHbIlle, 4eM sl 00pasiia, UCTIBITAHHOTO OOBIYHBIM ITYTEM,

0€e3 cMa3KHu.

Pucynok 10 — Xapakrep pa3pyiieHus 0eToHa

[Ipn pazpymieHMH YYTyHHOTO LMJIMHAPUYECKOrOo oO0pas3la BO3HUKAIOT

TpeIuHsbI Mo yriaom oT 40 mo 50 rpagycoB k ocu odpasna (pucyHok 11).
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Pucynok 11 — Pa3pymienue yyryHHOTO IMUIMHAPUYECKOTO 00pasiia

CyliecTByIOT Marepuaibl, CIOCOOHBIE BOCIPUHUMATh IPU PACTKEHUU
00JbIIMe HATPY3KH, YEM MPU CXKATUU, HAITPUMED, AEPEBO U HEKOTOPbIE KOMIIO3UTHI,
0]l KOTOPBIMU TIOHMMAIOTCS UCKYCCTBEHHO CO3/IaHHBIE COCTaBHbIE HEOJHOPOJHBIE
Marepuansl. K HUM OTHOCATCS Marepuaibl, apMHUPOBAHHBIE MNPSIMOJUHEHHBIMU
BOJIOKHAMM, TKAHSIMH, XAOTUYECKH PpACIIOJIOKEHHBIMU HEIPEPBIBHBIMU  HJIU
KOPOTKMMHU BOJIOKHAMM, YaCTHLIAMU U UHBIM c11I0COOOM. B O0NBIIMHCTBE CBOEM OHU
001ajal0T CBOMCTBOM aHU30MPORUU NPOYHOCU, TO €CTh 3A8UCUMOCTIBIO CEOUCME
mamepuana om HanpasieHusl.

IIpu cxatum oOpasLOB M3 JAEpeBa WM BBIPE3aHHBIX U3 CTEKJIOIIACTHKA
MOJIYHYarOTCSl PE3KO Pa3IUYHbIE PE3YJIBTATHI B 3aBUCUMOCTH OT HAIIPABJICHUS CKATHUS
0 OTHOUIEHWIO K BOJIOKHaM MaTepuana. Takue MaTepuanbl Ha3bIBarOT
anu3oTponHbiMu. [lpum cxartuy, HampuMmep, JepeBa BIOJb BOJOKOH Ipeles
npo4yHocTu B 5-10 pa3 Oosibliie, YeM Mpu CHKATUN TOTIEPEK BOJIOKOH.

OOpasenr u3 jaepeBa, HCHBITBIBAEMBI Ha C)XaTUE BAOJIb BOJOKOH, [0
paspylleHHsl HakKaluIMBaeT CpaBHUTENbHO HeOonpmme nedopmanuu. I[locme
JOCTHKEHMSI HArpy3KOM HanOOJIbIIET0 3HAUEHHsI HAUMHAETCS pa3pyllieHue oopasua,
COMPOBOXKIAEMOE aJICHUEM Harpy3Ku (PUCYHOK 12).

IIpu cxaTuu paepeBa MONEPEK BOJOKOH CHayalla Harpy3ka BO3pacTaer,
JIOCTUrasi BEJIMYMHBI, COOTBETCTBYIOLIEH Mpeaelly MNPONOPLHOHATBHOCTH, 3aTEM

oOpaselr HaunHaeT OBICTPO AeHOPMHUPOBATHCS MOYTH 0€3 YBEIUUEHUS HATPY3KH.
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Pucynok 12 — OGpasen u3 aepeBa, CIBITHIBAEMbIN Ha CKaTHUE BAOb

BOJIOKOH

B nanpHelilieM 3a cueT CWIBHOTO YIUIOTHEHHUSI Marepualia Harpy3ka HayMHaeT
pacTu. YCIOBHO CUMTAIOT pa3pyllalolied Ty Harpys3Ky, Npud KOTOpoH oOpasel

C)KMMaeTCs IpUMEpHO Ha 1/3 cBoei epBOHAYAIBHON BBICOTHI (pUCYHOK 13).

Pucynok 13 — OGpasen u3 aepeBa, UCTIBITHIBAEMbIN Ha CKaTHE MOMEPEK

BOJIOKOH

BennuuHbel ycunui, NOKa3aHHBIE CUJIOU3MEPUTEISIMU MPU Pa3pyLICHHUH
00pas1oB, 3aHOCATCS B *KypHaj paboT. B HeM ke aenaroTcst 3apuCOBKH 00pa3IioB
710, ¥ TIOCJIE€ pa3pyILICHHUS.

[Io mony4YeHHBIM pa3pylIAONINM CUJIAaM — HCTUHHBIM WM YCIOBHBIM —
BBIYMCIIAIOTCS HANPsDKEHHS, COOTBETCTBYIOLIME Mpeesly MPOYHOCTU Ha CXKaTHe,
U KaXa0ro marepuana. B xxypHane paGoT CTposiTCs AuarpamMmbl HCIBITAHHUS Ha
cKaThe B KOOPJMHATAX «HArpy3ka — adCcoytoTHas AeopMalius».

JlepeBo sBIIE€TCS TUMUYHBIM aHU30TPOIHBIM MaTepUaoM, YTOObI yOeIUThCS
B HaJUM4YMM AHU30TPONUU MEXAHMYECKUX CBOWCTB JEPEBA, HYXKHO IPOBECTH

WCIIBITAHUE JCPEBSHHBIX 00pa3iioB ABaxAbl. OAuH pa3 ckaThb 00paszell BAOJb
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BostokoH (I'"OCT 16483.23-73), a apyroii pa3 — nonepek Bojokon (I'OCT 16483.11-

72). Pe3ynbTaThl HCIIBITAHUM MTOKa3aHbI HA PUCYHOK 14.

Pucynok 14 — Pe3ynbTaThl HCIIBITAHUN 00Pa3IOB

[Ipy CXKaTUM BJIOJL BOJIOKOH JIEPEBO BBIIEPKHUBAET 3HAYUTEILHO OOJIBIIHE
HATPYy3KH, Y€M IIPU CKATHU TOIEPEK BOJOKOH. [IpH 3TOM MMEET MECTO M pa3HbIH
XapakTep paspylieHus. IIpM CXaTWM JE€PEBSHHBIX OOpA3OB BIOJb BOJOKOH
paspylleHre IPOMCXOAUT B PE3YIILTATE CABUIA CJIOEB B INIOCKOCTH, HAKIIOHEHHOM K
poaoNIbHOM ocu mox yriaoM 45° + 60° . JluarpaMma cxaTvs TaKMX 0OpasloB 110
BH/Ly HATIOMHMHAET MArPaMMy CXKaTHsl XPYIIKOTO MaTepHaa.

[Ipu cxkatuum 0oOPa3LOB IOIEPEK BOJOKOH Ae(hopManus IPOUCXOJUT IPH
TOYTH MOCTOSHHOM WM NPHM HE3HAYMTENHHO MOBHIIAONIEHCS HATPY3KE, HECMOTPS
Ha TO, YTO HAYMHAIOT OOHAPYKMBATHCS BHEIIHUE IPU3HAKHA Pa3pyIICHUs] MaTepHaa
¥ CTaHOBATCS BHAHBI 3HAYMTEILHBIE TPENIMHBI 31€Ch aUarpaMma IO BHIY
HAIIOMUHAET JHarpaMMy CKaTHs IUIaCTHMYHOro Marepuana. IToJHOro paspynieHus
KyOHMKa HE IIPOUCXOIUT — OH CYHMIECTBEHHO CIIPECCOBBIBAETCS.

CremoBaTenbHO,  37€Ch  HENb3s  ONPENENUTh  HETMOCPENCTBEHHO
paspymIaroIIyr0 HarpysKy. Harpyskd, COOTBETCTBYIOIIME NPENENY HPOYHOCTH
JepeBa NPH CKATHM BAOJL BOJOKOH M YYTyHa, ONPENENSIOTCS 10 MAIIMHHBIM
auarpamMmaM, JMOO 1O TOJOXKEHMIO KOHTPONBHOM CTPENKH TI0  IIKale

HCIBLITATCILHOU MalllhHbI, KaK MaKCUMAJIbHBIC HAI'PY3KH.
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ObopynoBaHne U MaTePHAIbI
1. MamuHa aJig UCIBITAHUS HA pacTsKeHue-cxxkatue Y MM-5.
2. HabGop o6pa3iios.
3. LltaHreHIUPKYIb.
Yka3zaHusl 10 TeXHUKe 0€3011aCHOCTH

[Ipu npoBeneHun paboThl HEOOXOJIMMO BBINMOIHATH TpeOOBaHUS K paboTe B

nabopaTopuu, TPUBEACHHBIC B MPUJIOKEHUSIX 2 U 3 K JabopaTopHOit padoTe No 1.

Xo BbINOJTHEHUS PA0OThI
Ilepen HavaioM HWCHBITaHUS OOPa3lOB HEOOXOJIUMO 3aMEPUTh UX Pa3MeEpPhl C
MIOMOIIBI0 IITAHTCHIIUPKYJS W Pe3yJabTaThl M3MEPEHUM 3anucaTh B KypHal.
N3mepenns cTaabHOTO, YYTYHHOTO M IIEMEHTHOTO OOpa3lloB MPOU3BOJISATCS C
TOYHOCTBIO 710 0,1 MM, IepeBsSHHBIX KyOHMKOB 710 1,0 MM B BUly MEHBIIIEH TIIa-
TEIBHOCTH UX U3TOTOBJICHHS.
3aTeM MPOU3BOAMTCS YCTAaHOBKA oOpasiia B MaiuHy. [Ipu 3TOM Hazno cieauThb
3a TeM, 4TOOBI 00pa3el] ObLT XOPOIIO IEHTPUPOBAH 110 OTHOIICHHUIO K OCH IPH-
JIOKEHUsI CKUMaroiei cuibl. Kpome Toro, BecbMa jkenaTeabHo, 4TOObl O7[HA U3
IJTUT TIpecca uMera IMMUPOKYI0 ONOpY Il yCTpaHEHUsI BOBMOXKHBIX TIEPEKOCOB U
CBSI3aHHOT'O C HUMH M3ruoa.
[Tocne sToro moABMKHas IUIMTA IJIABHO MOJABOJMTCS K MOBEPXHOCTH oOpasiia.
[TposepsieTcs paboTa quarpaMMHOTO anmapara — KapaHAall MpuKuMaeTcs K 0a-
pabaHy W TIOBOpAYMBAHHUEM IIOCJIEIHETO BXOJOCTYIO TMOJy4daeTcsl HyJieBas Ju-
HHUS.
Jlanee MpoOM3BOAUTCS MYyCK MAIIMHBI U HarpyxeHue oopasua. [Ipu 3Tom HeoO-
XOJIUMO CJICJTUTH 3a XOJIOM JUarpaMMbl U TIPOIIECCOM CHKaTHsl 00pa3siia.
[Tocne okoHYaHUSI UCIIBITAaHUS 00pa3el] pa3rpyKaeTcs U BBIHUMAETCS U3 Malllu-
Hbl. Kapanjgam npunogHuMaeTcs ¢ AuarpaMMHOTo OapabaHa, U Ha Juarpamme
JeNaeTcs HaANKNCh O MPUHAIJICKHOCTH 3TOM JuarpaMMbl ONpPEIeICHHOMY 00-

pasiy. [lo mkane cuaou3MepuTeNIbHOTO YCTPOUCTBA (PUKCUPYETCS MaKCUMAaIb-
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Has Harpys3kKa M 3allHUCbIBACTCA B KYPHAJ. OcKu3 o6pa3ua IIOCJIC UCIBITAHUA U

BH/JI TTIOJy4EHHOU THArpaMMbl 3aPUCOBBIBAIOTCS B KypHAI.

Tabnuua 2 — Pazmep 00pa3noB U pe3yabTaThl UX UCIIBITAHUM

Haumenosaunue

Marepuan
JepeBo .
LlemeHTHBIM
Crane | Yyryn | Bpomns |Ilomepex Ky6HK

BOJIOKOH | BOJIOKOH

Pa3mepsl monepeuHoro
cedyeHus oopasia, m

[Tnomaaer monepevyHoro
ceueHuda F, M

Harpyska, cooTBeTCTBY-
romas rexyuyecru P, H

Haubomnpias
Harpyska Py, H

IIpenen Tekyyectuoy ,
I1a

AGcomoTHas nedopmarus
B M, COOTBETCTBYOIIIAS

npeneny ynpyrocta Al,,,

AocomotHas aedopmarius
B M, COOTBETCTBYIOIIIAS

npeneny Tekydectu Al,,

AoGcomoTHas nedopmarus
B M, COOTBETCTBYIOIIAs

paspyl1ieHuo odpasma
Al

OTtHocuTtenbHas nedop-
MaIysi, COOTBETCTBYIOIIAs

Tpeerny yupyrocta dy
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OTtHocutenbHas nedop-
MaIusi, COOTBETCTBYIOIIAsI
KOHITY TUIOIIA/IKA TeKyde-

CTH Oy,

OTtHocutenbHas nedop-
MaIysi, COOTBETCTBYIOIIAs

Pa3pyIIEHUIO O,

Conep:xanue oTyera
OT4eT 0 BHIMOJHEHUU PAOOTHI TOJDKEH CONEPKATh!

— Ha3BaHUE PabOTHI;

— 1IeJIb pabOoTHI;

— HCTOoJb3yeMoe 000pyA0BaHNUE;

— DCKH3BI BCEX 00PA3IIOB /10 U TOCIIE UCTIBITAHMS,

— JIUarpaMMmbl CKaTus (€CIM TaKOBbIE OBUIM BBIUEPUYCHBI C ITOMOIIBIO

JUarpaMMHOTO armnapara UCIBITATEIbHON MaIlIuHBI),

— TIOJICYET MEXaHMYECKHUX XapaKTEPUCTUK UCIIBITAHHBIX MaTEPHAJIOB;

— Ppe3ynbTaThl UCTILITAHUH B TAOIHUIIE 2;

— BBIBOJIBI.

KonTpoabHbIe BONPOCHI
1. Kakoga 1ienp paboThi?
2. Kakas mammHa UCTIOIb3yEeTCs Ul UCTIBHITAHUN B JAHHOU paboTte?
3. Kakwue o0pasubl UCTIONB3YIOTCS MIPH HCTBITAHUSIX Ha C)KaTHE 00pas3IloB M3 pas-
JUYHBIX MaTepUAIIOB?
4. Yem 00yCIIOBIICHO OINPEACICHHOE COOTHOIIEHNE BHICOTHI U TIOTIEPEYHBIX pa3Me-
POB 00pa3IOB MIPH CKATHH?

5. Kakoli Bua umeeT quarpamma cxxatusi MajoyrJiepoucTon cramu?
6. Kakume MexaHmueckue XapaKTEPUCTHKH MOXKHO OINPEACITUTh IO HCIBITAaHUSIM

IUIACTUYHOM CTaJIM MPU CKATUU?
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7. MOXHO 71 JOBECTH N0 pa3pylleHus oOpasell U3 IMIACTUYHON CTalu MpH CxkKa-
TUU?

8. Kakoil Bua umMeer auarpamma cxatusi i 4yryHHoro oopasua? Ee otnuune ot
JTUarpaMMbl PaCcTsDKCHUS TUTACTUYHBIX MaTePUATIOB.

9. Kakue MexaHWYECKHE XapaKTEPUCTUKH MOYKHO OIPEICIUTHh MPHU HCIBITAHUSIX
YyryHHOT0 00pasia Ha cxarue?

10. KakoB xapakrtep pa3pylieHus 9yryHHOT0 oOpasiia mpu cxaruu? Yem oOBICHS-
eTCs IpruoopeTeHue oopas3omM 60Uko00pa3Hoi Gopmbl?

11. Kakre MexXaHMYeCKHe XapaKTepPUCTUKH MOKHO OIpPEACNIUTh IO HCIBITAaHUSM
IIEMEHTHOTO KyOWKa Ha CxKaTue?

12. KakoB xapakTep pa3pylieHUs MPU CKATUU IEMEHTHOTO KyOuKa Mpy HAJTUYUHU U
OTCYTCTBUH CHUJI TPCHHSI?

13. Kakoit Bux uMeeT auarpamma Jyisi AepeBsiIHHBIX 00pa3IoB, UCIIBITAHHBIX Ha CKa-
THE BJOJIb U MOINEPEK BOJIOKOH? B ueM ux paznuuus?

14. Mo»xHO I TOBECTH J0 Pa3pyIICHHS JACPEBSIHHBIN 00pa3el] MpH CHKATHH MOTEPEK
BOJIOKOH?

15. KakoB xapakTtep pa3pylieHus JAepEeBSIHHOTO oOpa3lia Mpy UCTIHITAHUN Ha CKAaTHE
BJ10JIb BOJIOKOH?

16. KakoB mops0K UCIIBITAHUMA Ha C)KaTHE U 00pabOTKU UX PE3YyIbTaTOB?

Cuncok qureparypbl, peKOMEHAyeMblil K HCI0JIb30BAHUIO 110 TAHHOH TeMe

1. Texunueckas mexanuka. CONpOTUBICHUE MATepUalioB (TEOPHUS U MPAKTHKA) :

yaebHoe nocooue / A.M. baxonaun, O.M. bonrenkosa, O.}O. [laBwiioB u 1p. -

Boponexx : BOpPOHEXKCKHM TOCYHapCTBEHHBIM YHUBEPCUTET HWHKEHEPHBIX
texHonoru, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To xe [DAeKTpOHHBIH
pecypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=141630

(03.02.2016). MarepuasnoBeacHne U TexHojorus meramioB. [[lox pen. detrcosa
IL.T.]. M.: Mammunoctpoenue, 2002. — 638 c.
2. AnexcannpoB A.B. ConpoTuBieHue MarepuaigoB: y4eOHHK Uisl By30B — M.:

Bricmag mkoita, 2005.
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3. ®eonocveB, B. H. Comnpotusnenne martepuanoB / B. H. ®deomockeB. — M.:
Hayxka, 2005. - 512 c.
4, Tapr C. M. KpaTkuii Kypc TE€OpETHUUECKOW MEXaHUKHU: y4yeOHUK.- M.: Bricmias

mkoua, 2009.
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JIABOPATOPHAS PABOTA Ne 3

Tema: UCIIBITAHUE MATEPUAJIA HA CPE3.

Ieab padoThI: OnpeneauTs Ipeaesl IPOYHOCTH Ha CPE3 Pa3IndHbIX
MaTEpHUAIIOB.

®opmupyemMbie KOMIIETEHIIUH WJIH UX YACTH

[TproOperaembie KOMIIETEHIIMU 00pPa30BATEIbLHON TPOrpaMMBbl MPU U3YUCHUH
marepuana pasznena — [1K-13, TIK-14, T1K-15.

ITocne ocBoeHust matepuana 6akanaBp OyJaeT ciocoOeH:

[1K-13: Hana)xuBaTh, HACTPAUBATh U OCYLIECTBIIAThH MPOBEPKY 000PYI0OBAHUS
Y TIPOIPAMMHBIX CPEJICTB;

[1K-14: npoBepsTh TEXHUYECKOE COCTOSHUE, OPTaHU30BBIBATh MPO(UIAKTH-
YECKHUE OCMOTPBI U TEKYILIUKA PEMOHT 000PYIOBAHMUS;

ITK- 15: x 0CBO€HHIO U AKCIUTyaTal[i BHOBb BBOJUMOTO 000PYJOBaHMSL..

Teopernueckasi 4acTb
OcHOBHBIE IOHATHS U ONIpeae/IeHUs

MHorue »J1eMEeHThl KOHCTPYKIMA TOJBEPraloTcs HE TOIBKO aedopmarusm
pacTshKEHUsT WM CKaTus, HO U Jedopmarusm cpe3a (capura). K HUM oTHOCATCA
TaKue JJIEMEHTHI, KaK Hampumep, OOJT W 3aKJIeNKa COOTBETCTBEHHO OOJITOBBIX U
3aKJIETIOYHBIX COCNMHEHHM. MeTroauka pacyera STHX DJJEMEHTOB W JIETANIEH,
paboTarolmux Ha Cpe3, OCHOBBIBACTCSI HA TEOPUHU YUCTOTO CJBUTA.

Yucmvim cO8uecom Ha3bIBACTCS TAaKOW BHJ IUJIOCKOTO HAMPSIKEHHOTO
COCTOSIHMSI, HPU KOTOPOM II0 JIByM B3aUMHO NEPIECHAUKYJSAPHBIM IUIOMIAIKAM
JNEUCTBYIOT  TOJBKO  KacaTelbHbIC  HaNpsODKEHUs.  YKa3aHHbIE  IUIOMIAJIKH,
OpPUEHTUPOBAHHBIE OMPEACICHHBIM 00pa30M, HA3bIBAIOT IUIOMIAJKAMU YHCTOTO
capura. CxeMa HampsHpKEHHOTO COCTOSIHUS, XapakKTepHas Uil YHUCTOTO CIBUIA,

npejcTaBiieHa Ha pucyHke 15.
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Pucynok 15 — HanpsikeHHOE COCTOSIHME TPU YHCTOM CIIBUTE

B »TOM ciydae o1=-0, = T, a TJIaBHbIE IUIOM@AAKH (TUTOMIAIKH, TJE
OTCYTCTBYIOT KacaTelbHbIC HAIPSDKCHUS) COCTaBISIOT C IUJIOMIAJKAMH YHUCTOTO
casura yroiu 45°.

Bennunny AS (pucyHok 15) Ha3bIBalOT abCoOmMHbIM CO8UCOM, & OTHOLIICHUE
AS/h =y — omnocumenvuvim cosueom, i yriaom casura. [lomoOHO ToMy, Kak Tpu
PACTSIKEHUU-CKATHH WMEET MECTO JIMHEWHAs 3aBUCUMOCTh G U €, TNPHU CIBHUTE
HaOJII0TaeTCs JIMHEHHAsT 3aBUCUMOCTh MEXIY T U 7Y, TPEACTaBIIAIONMAs 3aK0oH [ yka
P C/IBUTE:

1=Gy, lla (13)
rie G — MOIyNb YNPYTrOCTH TMPHU CIBHIE WX MOAYJb YIPYTOCTH BTOPOTO
pona, B otnuuue OT monyns E mpu pacTsKeHUH-CHKaTHH, KOTOPBIA Ha3bIBACTCS
MOYJIEM YIPYTOCTH MEPBOTO poja. PasmepHOCTh, Takke, Kak u Yy E — pasmepHOCTH
HarnpsokeHus. CBA3b MKy ITUMU (PU3NYECKUMH KOHCTAaHTAMH, a TAKXKEe TPETheH —
kod(durmenToM momnepeyHor AedopManue [ I U30TPOMHBIX MaTEepHAIOB —
BBIpa)KACTCS KakK:
G =E/(2(1 + p)), I1a. (14)

B nacTosmeld paboTre MpOBOAWTCS HUCHBITaHHE OOpaslia, HAXOMSIIETrocs B

YCJIOBHSIX, QaHAJIOTUYHBIX C YCIOBUSIMH PaOOTHI OONTOB M 3aKIEIOK, TJie, TTOMHMO

Cpe3a, OTU SJICMCHTHI ITOABCPIarOTCA I/IBFI/I6y Hu CMATHIO.
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st HpOBEICHUS UCTIBITAHUS npUMeHseTCs npucnocoOeHue,
MPUHILIMIIAATIBHAS CXEMbI KOTOPOTO MpecTaBieHa Ha pucyHoke 16. OHO cocTOUT U3
OpOYIIMHBI W BWIKM C BTYJIKOH, KyJa BCTaBJISETCS ONBITHBIA oOpasel.
[IpucnocoOneHne 3akaHYMBAETCSI XBOCTOBUKAMHU C JIBYX CTOPOH JJIS UX 3axXBaTa B

HUCIBITATCILHOM MAallIMHE.

obpasey, BTY/IKa

NA .
ki AN/ 7 e

Pucynok 16 — Cxema ucnbITaHUS Ha Cpe3.

[TomydeHHBIH MPU UCTIBITAHUSAX TPapUK 3aBUCUMOCTH MEXIY HAIPSDKEHUEM T
¥ OTHOCHUTEJIBHBIM CIBUTOM Y Ha3bIBacTCs ouacpammous cosuea (pucynok 17). Ilo
BHEIIIHEMY BHUJY 9TH JUArpaMMbl OTJIMYAIOTCS OT JAWArpaMMBbl PACTSKCHUS JIUIIh
TEM, YTO HE MMCIOT yJacTKa C TaJCHUEM HanpsHKCHUS (Harpys3kH). 3/1eCh, Kak B MpH

PACTSKCHHUN  MATCPpHUAJIOB, HWMCCTCA  TOYKaA A, COOTBCTCTBYIOIIAasA IMPCACITY
MpONNOPHHUOHAJIBHOCTH IIpU CIABUIC Tny- 910 HAIIpsHKCHUE  ABJISICTCA FpaHHHCﬁ

copaBeyiMBocTH 3akoHa ['yka. Haknon mnpsmoii OA XxapakTepus3yeT >KEeCTKOCTb
MaTepuayia IIpU CABUIE, & TAHTCHC yTIila Y ONpEeAcNsieT MOAYJb YNPYTOCTU IIPU
cnsure Q.

Touka B coOTBETCTBYET Ipeneny TEKy4eCTH IPU CABUIE T, KOTOPBIA IS
OOJIBIIMHCTBA MAaTEPUATIOB CBSI3aH C IPENEIOM TEKY4YECTH IPHU PACTKEHUH O

COOTHOIIICHUECM:

Tr = GT/\/é ,a. (15)
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Hanee Ha yuyactke BC nHaOmomaeTcs 3HAYMTENBbHBIA POCT HAMNPSDKEHUN ¢

poctom nedopmanuu casura. B touke C mpoucxoaut paspylieHue oOpasia, a

COOTBCTCTBYIOIICC HAIIPSXKCHUC HA3bIBACTCA IMPCACIOM IIPOYHOCTH Ty HWIH
BPCMCHHBIM  COIIPOTHUBJICHUCM TBp' OHpeI[eJIHeTCH 9Ta BCIWYHMHA JOCJIICHUCM

Harpy3ku (mepepesbiBaromieid cuibl Fpay — B JaHHOM cllydae MaKCHUMAajbHOTO

3Ha‘ICHI/IH) Ha Iiomajab IIOIICPCYHOI'0 CCUHCHUA 06pa3ua Ao C YU€TOM KOJIHMYECCTBA

IUIOCKOCTEN Cpe3a:
T = Fmax/KAo, 1a, (16)

rac k — KOJIM4ECTBO IIOCKOCTEH cpe3a.

a) A 6) A
T

TBp IBP

C

Tr |-

Tyn AB

o

Y Y

Pucynok 17 — JluarpamMmsl ciBura

\ 4

a) IJIaCTUYHBIA MaTepuai; 0) XpYyIKUil MaTepuall.

Mexny npenenoM npOYHOCTU IPU CABUIE Ty U IPEAEIIOM IPOYHOCTH HA
PaCTsKEHUE CYLIECTBYET ONPEIEIEHHOE COOTHOLICHUE:
Tun = 0,6...0,8 6y, 4. (17)

Ob6opynoBaHne U MaTEPHAJIbI
1. MamuHa aJig UCIIBITAHUS HA pacTsKeHue-cxxkarue Y MM-5.
2. HabGop o6pa3ios.

3. lllTanreHIMpKYIIb.
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Yka3aHus 110 TeXHHKe 0€301aCHOCTH

[Tpu mpoBeneHun paboOThl HEOOXOJUMO BBHIMOJIHATH TpeOoBaHUs K Oe3ormac-
HOW paboTe B 1abopaTopuu, NPUBEAEHHbIE B NPUIOKEHUSIX 2 U 3 K Ja00paToOpHOil
pabote Ne 1.

3aganus (YKasaHHMs 10 NOPSAKY BbINOJIHEHHUs PadoThI)

1. Ilepem wucnbITaHMEM O3HAKOMHUTCA C YCTPOWCTBOM HCIIBITATEIILHON
MAaIIMHBI U IPUCTIOCOOTIEHUEM TSI Cpe3a.

2. U3meputh nuametp dy 0Opasua u 3apucoBath €ro.

3. BcraButh oOpaszen; B OTBepcTHE MpHcrnocoOseHus st cpesa. [lyctuts
MalHy B pa®oTy. B mpouecce HarpyxeHus oOpa3el] UCIBITHIBAET CPe3 MO JIBYM
IUIOCKOCTSIM OT YCWJIMSI, HAIpaBJIEHHOTO MEPHEHIUKYISIPHO K OCH 00pasla.
MakcuMabHOE 3HAYEHHWE YCWIIMS CUMTACTCA paspyllarolled Harpy3kod u

3aMKChIBACTCS B JKypHAJL.
4. Tlo 3adukcupoBaHHOMN pa3pymiaroliei Harpy3ke Fmax v muiomaam cpeza Ag
OMpEeNeIUTh Npeei MPOYHOCTU MaTeprala Mpu cpese no popmyse:
Tm = Fmax/(2A0), I1a, (18)
rae Ao = ndo?/4 (m).
5. Ilpegen mpo4HOCTH MaTepuUala yKa3blBa€TCs MPEMOAABATEIIEM.

6. OnpenennTs OTHOLIEHUE MPEAEIOB IPOYHOCTU MPU CPE3€ U PACTSLKEHUU .

T/ O -

7. 3apucoBath BUI 00pa3IOB JI0 U MOCIIE OIbITA.

OTMETHUTh, YTO Cpe3 SIBIIACTCS CIOXKHOU nedopmariueit, mpu KOTOPOM CABUT
COTIPOBOXK/IACTCSI M3TMOOM M CMATHEM, YKa3aTh MPU3HAKA HAIWYUS H3ruda u
CMATHS.

Copnep:xanue oTyera

OT4eT 0 BHIMOJHEHNUN PAOOTHI TOJKEH CONEPKATH:

— Ha3BaHHUE pabOTHI;

— 11eJIb paboThI;
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— HCIOJIb3yeMOoe 000py10BAHNUE;
— CcXeMy JJabopaTOpHOU yCTaHOBKU;
— 3CKU3bI BceX 00pa3IoB /10 U MOCJIE UCIBITAaHUS;
— HEOOXOAMMbIC U3MEPEHHSI U PACUETHI;
— pe3yJbTaThl Ja00paTOpHOI pabOTHI;
— BBIBO/IbI.
KonTpoabHbIe BONPOCHI
1. Yto Takoe YuCTHIN CABUT?
2. Kakue HanpssKeHus BOZHUKAIOT IPU YUCTOM CABUTE?
3. Kak 3anucsiBaeTcst 3akoH ['yka nipu casure?
4. Buasl coeiMHEHMH, B KOTOPBIX MaTepual paboTaeT Ha Cpes.
5. Kakue Bupl neopmanuii BO3HUKAIOT JOTIOJTHUTEIBHO MU cpese?
6. KakoBO COOTHOHIEHHE MEXy MPEAEIOM IPOYHOCTH CTAJIM Ha pa3pbiB U
CIABUT?
7. Kak 3amucaTh COOTHOIIEHUE MEXIy ¢uznueckuMu koHctantamu E, pu G
JUTSL U30TPOITHBIX MaTEPUAIOB?

Cnmcok JuTepaTypsbl, peKOMeHIyeMblii K HCII0JIb30BAHUIO M0 JAHHOM Teme
1. Texnnueckas MexaHuka. COIPOTUBIIEHHE MATEPUAJIOB (TEOPHS U
npakTuka) : yaeoHoe nmocooue / A.M. baxonaun, O.M. Bontenkona, O.10.
JlaBb110B 1 1p. - BopoHex : BopoHeXCKuil rocy1apCTBEHHbIM YHUBEPCUTET
WHXXEHEePHBIX TexHooruil, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To xe
[DnexTpoHHBIM pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=141630 (03.02.2016).
Marepuanosenenue u TexHosiorust metayos. [[lox pen. @erucosa IL.I.]. M.:
Mammnoctpoenue, 2002. — 638 c.

2. AnexcannpoB A.B. ComnpoTusiieHre MaTepHaioB: YUeOHUK sl By30B —
M.: Breicmas mkosna, 2005.
3. ®eonocwes, B. H. Conporusnenne marepuanos / B. H. ®eogocbeB. — M.

Hayka, 2005. - 512 c.
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JIABOPATOPHAS PABOTA Ne 4

Tema: UCIIBITAHUE MATEPUAJIA HA KPYYEHHUE.

Heap padoThl: onpeaeanuTs MOLYJb CABUra MaTepUaIoB 00pa3la ONbITHBIM
ITyTEM.

®opmupyemMble KOMIIETEHIIUH WJIH UX YACTH

[Iprobperaembie KOMIETEHIIMU 00pa30BaTEIbHOM MPOTPaMMBI PU U3YUECHUU
marepuana pasaena — [1K-13, TIK-14, T1K-15.

ITocne ocBoeHust matepuana 6akanaBp OyJeT criocoOeH:

[1K-13: Hana)xuBaTh, HACTPAUBATh M OCYLIECTBIIATH MPOBEPKY 000PYI0BAHUS
Y TIPOIPAMMHBIX CPEJICTB;

[1K-14: npoBepsTh TEXHUYECKOE COCTOSHUE, OPTaHU30BBIBATh MPO(UIAKTH-
YECKHUE OCMOTPBI U TEKYILIUA PEMOHT 000PYIOBAHMS;

[1K- 15: Kk OCBOEHUIO U KCILTyaTallid BHOBb BBOJIMMOTO 000Dy I0BaHUAL..

TeopeaneCKaﬂ 4acTb

OcHOBHbBIE NIOHATHS U onpeaecJacHusA

Kpydyenne — »3TO0 OIMH U3 BHUAOB MNpocToll aedopmauuu Opyca,
XapaKTEPHU3YIOIINIICA TEM, YTO OCh IEPBOHAYAIBHO MPSMOI0 CTEPXKHS B MPOLECCE
aepopmariu COXpaHsEeT NPSIMOJINHEWHOCT, MONIEPEYHBIE CEUYCHMS
NOBOPAYMBAIOTCS BOKPYI MPOAOJIBHOW OCH CTEP>KHS, OCTABAsCh IMAapaIEIbHBIMU
Apyr APYry, U B HUX BO3HHUKAET TOJILKO OJIMH BHYTPEHHHH CHJIOBON (akTop —
KPYTALIUA MOMEHT.

Matepuan Opyca mpu Kpy4EeHUU HCHBITHIBAET YUCTBIA CIBUT, SIBISIIOLIUNCS
YaCTHBIM CJIy4YaeM IUIOCKOTO HAINpPSKEHHOIO COCTOSHUS. 3aBUCHUMOCTb MEXIY
KacaTeIbHbIM HANpPSHDKEHUEM T U OTHOCHUTENIBHBIM CIBHIOM Y B YIPYrOM CTaauu
paboThl MaTepuaja OMUChIBACTCA 3aKOHOM ['yKa mpu caBUTe:

1= Gy, I1a. (19)
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Koadpduuuent nponopumonamsHoctH G, uMeromuid  pa3MepHOCTH
HaNpsDKEHUs, Ha3bIBACTCS MOOYIeM YAPY2OCMU 6MOpo20 pooa WIN MOOYiem
cosuea.

Mexny MOAyjeM caBUTra U ABYMS APYTMMH XapaKTEPUCTHKAMH YIPYTOCTH
u30TponHoro marepuana — moxayineMm lOura E u kospduuuentom Ilyaccona M
CYIIECTBYET 3aBUCUMOCTh

G =E/(2(1 + W), lla (20)

Ha ocHOBaHMM COOTHOWIEHHS TMoJydeHa ¢opMyna, MO3BOJSIOMIAS

OTIPEIeIUTh XapPaKTEPUCTUKY JAedopManui CTEp>KHS — Yroj 3aKpy4uMBaHUs, T.C.

YTOJI IOBOPOTA OJHOTO CEYEHUSI OTHOCUTENIBHO APYIOro:
M; -
(OES G-—l’ epao., (21)
p

rne My — KpyTSIIuidi MOMEHT, IOCTOSTHHBIN B TIpeJiesiaX y4acTKa JUTHHOM ;

| — paccrosHMe MeXIy CEUeHHSIMHM, B3aUMHBIN Yrojl MOBOPOTa KOTOPBIX
OnpeaensieTcs Kak o;

|, — HONSAPHBIM MOMEHT MHEPLIMH KPYIJIOTO UM KOJIBLEBOTO CEYECHHUS ().

CootHomienue (21) Ha3piBaeTcst 3akoHOM ['yka nipu KpydeHHH.

Jlna npoBepku 3akoHa ['yka u mosydenus: 60jee TOUYHOTO pe3ysabTaTa CaeayeT
Harpy3Kky (KpyTsIIHMii MOMEHT) HapalluBaTh PAaBHBIMHU CTYMEHAMH U U3MEPSATH NPU
9TOM  YIVIbl  3aKpy4yuMBaHusA. PaBHbIM MpUpalIEHUSAM MOMEHTA  JTOJDKHBI
COOTBETCTBOBATh PABHbIE NPHUPALICHUS YIVIOB 3aKPYYMBAHHMS HA ONPENEICHHOM
JUTMHE 00pa3siia.

OOpazer; mpeacTaBisseT COO0OW CTEp)KEHb KPYTJIOTO CEUYEHHWs, Ha KOHIIAX

KOTOPOI0 MMCIOTCA T'OJIOBKM KBAaAPATHOI'O CCUCHHA MJIS 3aKPCIIJICHUA B 3aXBaTax

UCIBITATEIFHON MallnHbl (prUCyHOK 18).
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Pucynok 18 — O6pasen /7151 UCTIBITAHUS HA KPyYCHUE

Harpyxenue oOpasua npousBoautcsi cryneHsamu. [locie kaxmod cCTyneHu
Harpy3kd CHHUMAIOTCSI OTCUEThl Mo uHAaukaropy. Ha ocHoBe 3akoHa I'yka
MpupalieHue YyrioB TMOBOPOTA JOJKHO OBITh OJMHAKOBO MPHU OJUHAKOBOM
MPUPALLIEHUN KPYTSIIEr0 MOMEHTA.

[Tocne npoBepku 3akoHa ['yka mo 3anucu HaOMIOICHUN OmpeaensieTcs

CpelHee 3HAYEHHE yIla 3aKpyYMBaHus Ha JuIMHE |y

AQep = ASplly. (22)
3aTeM BBIUUCISAETCS MOAYJIb YIIPYTOCTU MIPU CABUTE 10 hopmMyIie
G = AMl,/(Aol,), I1a, (23)
rae AMy — BennurHa npupanieHus: KpyTsIero MOMEHTa:

I, =D/32 = 0,1d* — moMSIPHBII MOMEHT HHEPIMH KPYIIIOro cederus (m”).

Onucanue yCTAaHOBKH
Onucanue MamuHbl A ucnbiTanuii Ha KpyyeHue KM-50-1 mpuBeneHo B
NPUWIOKEHUH 4.
Ob6opynoBaHne 1 MaTepuaJIbl
— IITaHITE€HUUPKYJIb;
— MalllMHa JiJIs ucnblTanus Ha kpydenue KM-50-1,

— Habop 00pa31oB.
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Yka3aHnus 1Mo TeXHUKe 0e30MaCHOCTH

[Tpu npoBenenun paboThl HEOOXOIUMO BBINOIHITH TPEOOBaHUS PabOTHI B Jia-
Oopatopuu, IPUBEJICHHBIC B MPUJIOKEHUU 2 K JJabopaTopHOoi padote No 1.

1. 3anpemaercs paborate Ha mammHe KM-50-1 nuiam, HE3HAKOMBIM C
TEXHUKOW 0€30MacHOCTH.

2. VlcrouHrKaMu OMaCHOCTH MpHU paboTe Ha MAIIUHE SBIISIOTCS: BO3IACHCTBHS
MOJIBIKHBIX 3JIEMEHTOB (3aXBaTOB, PEMEHHBIX Iepeiay); BO3IEUCTBHUE OCKOJIKOB
oOpa3iia, BO3HHMKAIONIMX TPU €ro paspylieHUuH; TMOopakarolee JeCTBHE
AIIEKTPUYECKOTO TOKa, OTKPBITHIX TOKOBEIYIIHUX 4YacTeH 31eKTpooOOpyHa0BaHUs,
HaXOJIAIIErocs TOJA HampsbKeHHeM. BpemHbie Mpown3BOACTBEHHBIE (DAKTOPHI MpHU
paboTe ma MarHe: BHOpaIysi, TeIIOBBIICTICHUE, MTBUTb U T.I1. — OTCYTCTBYIOT.

3. TpeboBanust 1 Mepbl 0OecrieueHus: 0€30MaCHOCTH PadOTAIOIINX HA MAITHHE
OT TIOPAXKECHHUSI STICKTPHUUECKUM TOKOM CJICTYIOIIIHE:

— BCE TOKOBEIYyIIWE JJIEMEHTHl MAaIllMHBI JOJDKHBI OBITh HW30JMPOBAHBI OT
KOpIyca MaIlMHbl U MMETh HEe0O0XOoAuMyr (yKa3aHHYI0 HHUXKE) BEIMYHUHY
COTIPOTHUBIICHUS U30JISIINY;

— BCE METAJUIMYECKHE KOpIyca dJCKTPUUECKUX anmnapaTroB W MaHEeJIeH MalluHBI
JOJIKHBI OBITh COCTUHEHBI C OCHOBAHHUEM MAITUHBI,

— Ha OCHOBaHHMHM MAIIWHBI JOJDKEH OBITh YCTAHOBJEH OONT 3a3eMJICHUS IS
MOJICOCIMHEHUS JIMHUU 3alTUTHOTO 3a3EMJICHUS;

— BCE OTKpPBIThIE TOKOBEAYIIHE YacTH 3JIEKTPOOOOpPYHOBaHUS JODKHBI OBITH
3aKPBITHI KPBIITKAMH U OTPAXKICHUSIMHU.

4. YcraHaBIMBaTh U CHHUMATh pa3pyIlIeHHbIE 00pa3lbl HEOOXOIUMO TOJIBKO
1ocCJie OTKJIFOYEHHS PUBOJA.

5. HE IOITYCKAETCHA:

- paboTaTh Ha He3a3eMJICHHOW MaIlnHe!

- peryavupoBaTh U HACTpaWBaTh MAIIMHY, HAXOJAIILYIOCS TI0J] HAIMIPSKEHUEM,

KpOME CJIy4aeB, IPelyCMOTPEHHBIX TEXHUYECKUM MaCIIOPTOM.
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Iopsiiok BHINOJIHEHNST PAOOTHI
V3MepuTh MITAaHTCHIMPKYJIEM TapaMeTphl oOpasiia.
BbIuuciuTh HAMOOBIINN TOMYCTUMBIN KPYTSAIIMA MOMEHT, HCXOSl U3 TOTO,
9TO TNPU TMPOBEACHUM WCIBITAHUN C IEIbI0 ompeaeiieHuss Moayis ciasura G
Martepuan oopasiia JoHKeH padoTaTh B 0071acTH ynpyrux aedopmanmii (Tak kak G —

XapaKTepUCTHKa YIPYrOCTH MaTepHuaia, ¥ HauOoJiblllee KacaTelbHOE HampsKeHHe
HE JIOJDKHO MPEBOCXOIUTH MPEJIENIa NPOIOPLIMOHAIEHOCTH TIPH CIBHTE Tyry):
Tmax = My max/ Wy < Ty, Mlla (24)
oTKy 8 Mt max = Ty * W
rie tyy = 100 MIla,

— 13 . 3
W, = nd*/16 — nonspHbIi MOMEHT CONIPOTUBIICHUS CEUECHHS CTEPXKHS (Mm”),

N3 popmynbt M max = Fmax 'L BBIYUCIUTS MAKCUMAIIBHYIO CHITY:

Frnax = M max /L, H (25)
riae L- paguyc ycTaHOBKM MHAUKATOpA, M
BoiOpaB uucno cryneHed HarpykeHus N = 4...6, ONpeneauTb CTYNEHb
HarpyKeHUsI:
AF = Fnax/n, H, (26)

OKpPYTIJIUB pe3yJbTaT B CTOPOHY YMEHBIIECHUS 10 3HaUeHus, kpatHoro 50 H.

Jlate nHavaneHyto Harpy3ky 50 H. Iloka3anume wuHAMKaTtopa 3amucaTh B
’KypHas HaOJIF0IEHU.

Bpamennem maxoBuka 2 (pucyHok 19) mpou3BecTH HarpyxeHue oOpasia
HECKOJIbKUMU CTyTeHsMU 1o AF | criesist mo mokas3aHusM CHIIOM3MEPHUTEITS 33 TEM,
4TOObl MaKCUMallbHasi CWJIa He TpeBbicuia Fpa. [lokazanus wHaMKaTtopa Ha
KaXKIOW CTYIEHU Harpy>KE€HUs 3allMChIBAIOTCS B JKypHaJ HAOIIOACHUA.

[To okoHUaHUU SKCTIEpUMEHTa 00pasel] pa3rpy3uTh.
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O0paboTKka pe3yJbTaTOB UCTIBITAHUS

JIng  KakaoW CTYMEHM HArpy»KeHHs  BBIYMCIUTH W 3alKMCcaTh B
COOTBETCTBYIOIIKE I'pad)bl )KypHaja HaOIIOICHU:

a) mpupalieHre OTCYETa MO0 HHAMKATOPY, COOTBETCTBYIOIIEE YBEIHMUCHHUIO
KpyTsero momenta Ha AF-L

AS; = S; — Si; rae | — HoMep cTyneHu Harpyxeunus, | =1, 2, ..., n;

0) mpupalleHre yria 3aKpyYuBaHUs:

A@; = AS;*C/l, rne C — 11eHa feneHns: HHIUKATOPA.

HaiiTu cpenHee 3HaueHNe PUPAIICHUS YTJIa 3aKPyYHMBAHMUS:

1N
A¢cp =—2 A({)I ' (27)
Ni=1
Boeruucauth MOJYJIb CZIBUTA

¥ CPaBHUTH €ro C TaOJIMYHBIM 3HAYCHHWEM [JIs AaHHoro matepuana (Jlms
cramu E = 2,0-10° MlIla; u=0,28).

[Toctpouts Tpaduk 3aBUCHUMOCTH ¢ OT M; , COOTBETCTBYIOUIUI
OKCIIEPUMEHTAIILHBIM JTaHHBIM. 3HAYeHUS M; OTKIAABIBaTh MO OCU OpJWHAT, a (p —
1o ocu adcIucc.

Conep:xanue oTyera
OTueT 0 BHINOTHEHUH PAOOTHI JOJIKEH COAEPKATh:
— Ileas paboTHI.
— OO0opynoBanue, npucrnocoOieHuss U TpUOOpPbI, UCTOIL30BAHHbBIE MPHU
BBITIOJTHEHUH PaOOTHI.
— Cxema ucneiTanus oOpasia Ha Kpy4eHHE.
— Hcxonubie naHHbIe:

a) XapaKTepUCTUKH YCTAaHOBKHU U 00pa3ia (Tadiaura 3):
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Tabnuna 2 — XapakTepUCTUKH YCTAaHOBKH U 00pasiia

L ) Ip! d06p1 Ip1 Wp ) Tnyi

4 3
cM CM |CM cM cM Mlla

0) nena genennst naaukatopa — C = 0,001 cwm.
— Broruucnenue M max , Fmax , AF 1 AM = AF-L.
— 3anoJaHeHHBIN KypHaI HaO o aeHuH (Tabmuna 3):

Ta6nuna 3 — Kypnan HabmroaeHun

<

= = Ilokazanus Eg (g
s 3 = T an = 3 WHJIUKATOpa S >
S T =0 < = 2 E =
= 8 EE o < 8“ = © ~
> K =R Q 2 = O M o
&> H 2 s ) g = 4
o e > o 2 9 = ) = =
ol c% Salko) < Q o) n = < 8—4% >
=E ) *3 = ~f | 8| g | EF| B

N 1) e <
= © o 87 = & =
o) S 2
=5
=

0
1
2
n
CpenHue 3HAYCHUS: ASpp=........ AQg = ...

— OHpeI[eJ'IeHI/Ie MOI[YJ'I?I CABHI'Q 110 OIIBITHBIM JAHHBIM:
G, = AF-L1y/(Agep'l,), MITa.
— BBI‘—II/ICJIeHI/Ie TeOpeTI/I‘-IeCKOFO 3HAYCHUA MOI[YJ'I?I CIBHI'A.
Greop = E/(2(1+1)), Ma.
— ComnocrasiieHue OKCIIEPUMCEHTAJIBHOI'O U TCOPETUUCCKHU Haﬁ,ZIGHHOFO 3HAYECHUU

moayas casura: A = 100(G, — Gy )/G5, %.

— I'paduk 3aBUCHMOCTH MEXIy KpPyTAIIUM MOMeHTOM M; (unu cwioi F) u

YIJIOM 3aKpy4YMBaHUS (IMarpaMma KpydeHust).
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— BruIBOIBL
KonTpoabHbIe BONPOCHI

1. Yro HazbIBaeTCa MOAYJIEM CABUTA?

2. Kak 3anuceiBaercs 3akoH ['yka nipu casure? [lpu kpyueHun?

3. Kak cBsizaH Moaynb CABUTA C JPYTUMH XapaKTEPUCTHUKAMU YIPYTOCTH
Marepuana’?

4. C moMomIpl0 Kakoro YyCTPOMCTBA B JKCIEPUMEHTE OMNPEIEISIOTCS YIJIbI
3akpyurBaHusi? Ha30BuTE €ro OCHOBHBIEC YaCTH.

5. Kak wu3MmepsroTCs B ONBITE YIJibl 3aKPYYMBAHUS: HEMOCPEICTBEHHO WIH
KOCBEHHO?

6. Kakue cymiecTByIOT OrpaHUYEHHUs Ha BETUYHHY KacaTeIbHOTO HANPSHKEHUS B
00pa3iie MpH BHITIOTHEHUHU OIbITA IO ONPEICTISHUI0 MOAYJIS CIBUTA?

7. Uto Ha3bpIBaeTCs TMOJSPHBIM MOMEHTOM COINPOTUBICHHS U KaK OH
ONPENEIISIETCS ISl CTEPKHS KOJIBLIEBOTO CEYEHUS?

Cnmcok auTepaTypsbl, peKOMEH1yeMblii K MCII0JIb30BAHUIO N0 JAHHOM Teme
1. Texnnueckas Mexanuka. COlpOTHBIIEHHE MATEPUAJIOB (TEOPHS U

npakTuka) : yaeonoe nmocobue / A.M. baxonaun, O.M. bonrenkosa, O.1O. [laBbiioB
u 1p. - Boponex : Boponexxckuii rocy1apCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX
texHozorui, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141630
(03.02.2016). MarepuanoBenenne u Texnoaorus metamios. [[Tox pex. derncosa
ILT".]. M.: Mammunoctpoenue, 2002. — 638 c.

2. AnekcannpoB A.B. ConpoTuBiIeHHE MaTepUAIOB: YUSOHUK JIJIST BY30B —
M.: Bricmas mxouna, 2005.

3. ®eonoches, B. H. Conporusnenue marepuainos / B. H. ®eonocbeB. — M.:
Hayka, 2005. - 512 c.

4. Tapr C. M. KpaTkuii Kypc TEOPETHIECKON MEXaHHUKHU: yueOHUK.- M.:

Bricmas mkoma, 2009.
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Ipuioxkenne 4

MAIIWHA JJIS1 UCIIBITAHAN HA KPYYEHUE KM-50-1

Mamunaa KM-50-1 mnpeaHazHaueHa [JJi1 UCHBITAHUS Ha  KpydeHHUE
MPSMOJIMHEHHBIX 00pPa3I[0B MPHU CTATUIECKOM JCHCTBHU MOMEHTA, MaKCHUMaJbHas
BenauurHa KoToporo coctaniseT 500 H-m. Cxema mammnbl u300pakeHa Ha pUCYHKe
19. MammHa cOCTOUT W3 YYTyHHOM CTaHMHBI |, Ha KOTOpPOH YCTaHOBJICHBI JIBE
KOJIOHHBI, COEJMHEHHbIC BEpXHEH HEMOJIBMXKHON mnepeknaanHor §. YyryHhHas

CTaHMHA OAHOBPCMCHHO CIIYKUT KOPITYCOM IIpHUBOAA.
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Pucynok 19 — MamuHa s ucnpitanus Ha kpydenue KM-50-1

HarpyxeHue mpou3BOAUTCS BPYUYHYIO WUJIM MPU MOMOILIU 3JIEKTPOMOTOpA 2

yepe3 yepBsuHyto napy 3. K crynune 4 4epBsiUHOTrO KoJjieca MPUKPEIIEH HUKHUN



3axBar 5, mepenaromuidé MoMeHT oOpasimy 6. C oOpas3lia MOMEHT mnepenaércs
BEPXHEMY HEIOJBM)KHOMY 3aXBaTy 7, KOTOPBIM 4e€pe3 TOPU30OHTAIBHBIM KPUBOLIUII
9 coequuén Tarou 10 ¢ Brynkoi-kpuBommmnoM 11 masitHrka 12. MOMEHT CHIIBI TSITH
YpaBHOBEUIMBAETCSI MOMEHTOM CHJIBl TSDKECTH MasTHHKa 12, Omaromapst demy
MOMEHT Ha o0Opas3lie MpoIopLHUOHAJIEH YTy OBOpOoTa MasTHUKA. Ha ocu masTHHKa
3aKkperui€H peryar 13, KoTopeli nepemenaeT periky 14, TpuBOISIIYI0 B JBUKEHUE
mecTtepHio 15 m crpenky auHamomertpa. llepememienne peMKu M CTPENKH
MPOMOPIIMOHAIIBHO YTy TOBOPOTa MAasATHUKA U, CIEA0BATENIbHO, TPOMOPIIMOHAIEHO
KpyTSIIEMY MOMEHTY.

Jlia 3anucu rpaduka 3aBUCHUMOCTH MEXKAY KPYTAIIUM MOMEHTOM H YIJIOM
3aKpy4YMBaHUs Ha peUKe YKPEIUIEH KapaHjaml 16, onmuparoumuiicss Ha TOBEPXHOCTh
O6apabana 17. IloBOpOT HWIKHEro TMOABMXKHOTO 3axBaTa, paBHBIA YTy
3aKpy4yMBaHMs, TIepenaércs NpH MoMoIM 3yOuaToil mnepenaun Oapabany. B
Mpoliecce Harpy>KeHusl KapaHJall BblYepUMBaeT KPUBYIO, OPJIMHATHI TOUEK KOTOPOH
IPOMOPLUUOHAIIBHBI KPYTSIIeMy MOMEHTY M, a abcuucchl MPONOpLUHUOHAIBHBI YTy
3aKkpyuyuBaHus. Macmrad MOMEHTa MOXKHO HaWTH KakK OTHOUIEHHE MOKa3aHUs
JMHAMOMETPAa K COOTBETCTBYIOUIEH OpAWHaTe, a MacmTad yria 3aKpyduBaHUS

paBeH nepeaaToyYHOMY YMCITy 3yOuaToil epenaym.
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JIABOPATOPHAS PABOTA Ne 5

Tema: UCTIBITAHUE BUHTOBOM IIUWJIMHAPUYECKOM
IMPY>KUHBI.
ean padoThI:

O3HaKOMJIEHME C OCHOBHBIMHM XapaKTEpPUCTUKAMHM BHMHTOBBIX HPYXKHH,
uccienoBanue 1eGopMUpOBaHUS BUTHIX HWIMHAPHUUECKUX MPYKHUH MPU UX CHKATHUH,
IIOCTPOEHUSI YHOPYIHMX XapaKTEPUCTUK MPYKUH, TEOPETHUECKOE ONIpeeIeCHUE
OCaJK{U IMPYXKHUH, COINOCTABJIECHUE DSKCIEPUMEHTAIbHO IIOJYyYEHHOW OCaJIKH
IIPY>KUHBI C PACYETHOM.
®opmMupyemMble KOMIIETCHIIUM UJIH UX YACTH

[TproOperaembie KOMIIETEHIIMU 00Pa30BATENIbLHON TPOrpPaMMBbl MIPU U3YUCHUH
marepuana paszaena — [1K-13, I1K-14, I1K-15.

[Tocne ocBoeHus MaTepuana 0akagaBp OyJI€T CIIOCOOEH:

[1K-13: Hana)xuBaTh, HACTPAUBATh U OCYLIECTBIIAThH POBEPKY 000PYIOBAHHUS
U IPOTPaMMHBIX CPE/ICTB;

[1K-14: npoBepsTh TEXHUYECKOE COCTOSHUE, OPraHU30BBIBaTh MPO(UIAKTH-
YECKUE OCMOTPHI U TEKYIIUNA PEMOHT 000pYy10BaHUS;

ITK- 15: x 0OCBOEHUIO U HKCIUTyaTal[i BHOBb BBOJUMOTO 000PYOBaHMS.

Teopernueckasi 4acTb
OcHOBHBIE IOHATHS U ONIpee/IeHUs

PacyeTtHas cxema BUTOM IMJIMHIPUYECKON MPYXUHBI MPEICTaBISIET COOOit
IPOCTPaHCTBEHHO-U30THYTHIN CTEP)KEHb, OCh KOTOPOTO UMEET BUHTOBYIO JIMHHIO.

OCHOBHBIMU TE€OMETPUYECCKUMH TapaMeTpaMy IUIHHIPHYECKUX BUHTOBBIX
NPY)KUH PacTsHKEHUsI-CoKaTHs ABIsiioTes (prcyHok 20):

D., — cpennnii nuamerp (cpeanuii paxuycom Butka R, ),

d — muameTp MPOBOJIOKH,

H — nnuHa npy>XKuHbI B CBOOOTHOM COCTOSTHUH,

{ — mar BUTKa,
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yroi moabema BUTKOB o = arctg (zD.,). O6byHO o < 5°, B aTOM Ciy4ae,
T.€. IPU MaJlbIX yriax nojabema, tga~ au cosa = 1.

KoHCTpyKTUBHBIMU ITapamMeTpaMHu SIBJISIFOTCS:

N — 4Kcno paboyrx BUTKOB,

¢ = Dy / d — urmekc npyxuHbI, XapaKTePU3YIOMINI KPUBU3HY €€ BUTKA.

»!« P
| g |

a——

AN
| W W A W
H

D

. .
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Pucynok 20 — PacueTHast cxemMa BUTOM LHMJIMHIPUYECKON TIPYKHHbI

K cunoBeiM u ympyruMm mnapameTpaM MOKHO OTHECTH: XapaKTePUCTUKY
MPY>KUHBI, KECTKOCTh MPYKUHBI K, KECTKOCTh OJIHOTO BUTKA MPYXHHBI K7,
MUHHUMaJIbHYIO padouyio P, MakcumansHyto padouyro P, u npeaensHyo Pz cuiibl
MPY>KUHBI, BEMWUYMHY neopManuy TPYKWHBI A TOA JEHWCTBHEM MPHUIIOKEHHON
cwibl. C yBeJTMYeHHEM UHIEKCA (C) )KECTKOCTh MPY>KUHBI CHUYKACTCS.

XapaKTepuCTUKOW HA3BIBAETCS 3aBUCHMOCTH IMEPEMEIICHUSI A MPYKUHBI OT
Harpy3ku P , BbI3BaBIleH 3Ty nedopmaliuto, T.€. rpaduK 3aBUCUMOCTH OCaJKu A OT
cxumMaroren ctbl P — 4 = A(P).

XKectkocThio mpyxkuHBl K Ha3bIBaeTCsl mpeesn OTHOIICHHS MPUPAIICHUS

cHIIbI Harpy3ku AP k npupaienuto nepememnenus AL , T.e. K =lim AP / AL H/mwm.
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XecTkocTh 3aBHCHUT OT THIIa BUHTOBOH IpPYXWUHBI, €€ pa3MEpOB U CBOWCTB
MaTepualia TNpYXKUHbI. JKecTKOCTh TPYKUHBI paBHA BEIUYMHE HArPy3KH,
HEOOXOAMMOM IS IeOopMaIiK BCEH NMPY>KUHBI HA €UHHILY JIJTUHBI.

XKecTkocTh TNPYXUHBI paBHA BEIUYMHE HArpy3Kd, HEOOXOIMMOUN ISt
neopManuu BCeW MPYXHUHBI HA €IUHMILY [UIHHBI, T.€. XECTKOCTh — 3TO CHIIA,
COOTBETCTBYIOIIAsl €AMHUYHOMY MEPEMENICHUI0. DKCIIEPUMEHTANbHAS KECTKOCTh
npyXUHBI onpeaensiercs no popmyne K =P/ A.

CBs13b MEXKY JKECTKOCTHIO WJIMHAPHYECKONH BUHTOBOM MPYKUHBI C MOAYJIEM
YIIPYTOCTH, TE€OMETPHYECKHMMH W KOHCTPYKTUBHBIMH MapaMeTPaMH BBIpaKaeTcs
bopmyoit
_ Gd*

k=20
8Dg)N

(29)

rae G — Moayinb caBUra MaTtepuasa npy>KUHbI.

XapakTepucTuKa IPYKMHBI HMMEET  BBICOKYI0 UYYBCTBUTEIBHOCTH K
reOMETPUYECKUM IapameTpaM. Majible OTKIOHEHUS JMaMETPaIbHBIX pa3Mepos D,
u d OT HOMUHAIBHBIX 3HAUYEHHWW BBI3BIBAIOT 3HAYUTEIHHBIC HM3MEHECHUS
ITOJATIMBOCTHU U KECTKOCTHU NPYKUHBI.

JUIsl WM3MEPUTENIBHBIX YIPYIMX OJJIEMEHTOB IPUMEHSETCS ITOHATHE

YYBCTBUTEIBHOCTH (MOJATIAMBOCTH). UyBCTBUTEIBHOCTh S BEIMYMHA, OOpaTHas

1 dA
KCCTKOCTH, S =— =—— U mnoka3bIBaeT z[e(bopMaumo, KOTOpas IoJIydacTCs IIpH

dP
W3MCHCHHUH CHJIBI HAarpy3KH P, paBHOM €UHUIIE.
[Ipu pacuerax HUIMHAPUYECKUX BHHTOBBIX TPYXKUH MPUHUMAIOT, YTO HX
XapaKTECPUCTHKY JIMHCHHBI, CJICI0BATEIBHO:
K=P/A=constuS=A/P=const.
OmnpenesieHue *KeCTKOCTH CUCTEMbI MPYKUH.
Ecnmu mpyXuHBI CO€IUMHEHBI TapaylielbHO, TO AchopManus BceX MPYKUH

OJIMHAKOBa U paBHA A (puCyHOK 21 a), Harpy3ka *xe, JeHCTBYIOIas Ha KXY U3
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IPY>XKHUH, pa3nyHa: Ha IEPBYIO MPYKUHY JIEUCTBYET cuia Py, Ha BTOpYyIO Py, 1 T.1.,
npuueM P +P,+...+P, = P.
P P +P,+K +F,

IMostomy K = - 2 =K;+ Ky +K + K. (30)

n
Mmn K =) Kj T.e. KeCTKOCTb CHCTEMBI MApaieNbHO COCAMHEHHBIX
i=1

npyxuH K. paBHa cymMe sxecTkocTelt K OTIebHBIX TPYKHH.
[Ipu mocnenoBaTebHOM COCIMHEHUU TPYKUH (pucyHOK 21 0) onuHakoBoOn
Ui BCeX TMPY>KWUH sBIsETCA cuja Harpy3ku P, a ob0mas nedpopmanus A

CKJIaJIbIBaeTCs U3 neopmanuii Ay, Ay,... ,An, COCTABIISIONIUX MPYKHUH.

n
i:£2/11+/12+K+/1n:ﬂ+/1_2+K+/1_n:i+i+K+i:Zi
Ke P = P P P Ky K, Kn ZK
Nnn
K=t (31)

n 4 '
i1 Ki

Otcrozia ciemyeT, 4YTo JKECTKOCTh CHCTEMBl NapajlICIbHO COCIMHEHHBIX
NPYKAH OOJIbILIE KECTKOCTEH OTAENbHBIX MPYKHH, BXOASAIIMX B CHCTEMY, a

KECTKOCTb CUCTCMBI IMOCJIICAOBATCIIBHO COCANMHCHHBIX IIPYIKWUH, HaO60pOT, MCHbBIIC

’KECTKOCTEH NPYKHH, COCTABIIAIONIUX 3Ty cuctemy (pucyHok 21 0).
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Pucynok 21 — Cuctemsl npyXuH

Jlnsa ompeneneHuss BHYTPEHHHX CHJIOBBIX (PAKTOPOB B BHUTKE PACCMOTPUM

CeUeHHUe IPYKUHBI (PUCYHOK 22).
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Pucynok 22 — Ceuenue npyxuHbl

58

!
LTI
F-_-P-____,_F——




[Tpu pacTsokeHunu (WM CXKATHUH) BHHTOBOHM IMJIMHAPWYECKOW TMPYKUHBI B
J000M TIOTIEPEYHOM CEUYEHHHM BUTKA BO3HUKAIOT KPYTAIIUH M M3rHOaromui
MOMEHTHI, TOTIEpEeYHasi W HOpMalbHas CUJIBI, HO TPU MaJOM YIJie ToabEMa
BUHTOBOW OCH MPOBOJIOKU HANPSKEHUS U TIEPEMEIIEHHS, BBI3bIBAEMbIE MPOI0TBHOMN
CHJION M M3rHOaIONIMM MOMEHTOM MaJibl, U IOATOMY HE YUUTHIBAIOTCS.

Paccedem mpyKuHy MIOCKOCTBIO, TIEPIICHIUKYISIPHON €€ OCH B PaCCMOTPUM
paBHOBECHS] OTCEYEHHOW YacTH MPYXHUHBL. M3 yCIOBUS CTaTUYECKOTO PaBHOBECHS
HaXOJHMM, YTO B MOTIEPEYHBIX CEUCHUSIX MPYKUHBI JCHCTBYIOT BHYTPEHHUE CUIIOBHIC
¢akTopsl B Buze nonepeunoro ycunus Q = P u kpytamero momenTa My, = PD,/2.

Ot peiictBus ycuius Q B MOMepeyHOM CEUEHUU BUTKA MPYXKUH BO3HUKAIOT
KacaTelbHbIE HaIpsDKeHWs caBura (pucyHok 23 a), KOTOphle pPaBHOMEPHO
pacIpeneneHsl 0 CeUeHuIo, Iomanso 4. OT neicTBus KpyTsmero MmomMenTa Mg
BO3HUKAIOT KacaTelbHble HANpsOKEHUs KpydeHHs (pucyHok 23 0), cymMmHpys

HaIpPsDKEHUS, TI0JTy4aeM SII0PY CYMMAapHBIX HaMPsHKEHUM (pUCYHOK 23 B).

A A A A AAAAAM {-,

Pucynok 23 — Buytpennue cuiioBbie (hakTOpbI

MaxkcruMajbHbIC HalpsHKECHUS:
Tmax =71+ 72, 11a, (32)
TJIe T; — KacaTeJIbHbIC HANPSDKESHUS CIIBHUTa

T2 — KAaCaTCJIbHBIC HAITPSXKCHUA KPYUCHUS

r="=""Ta, (33)
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PDe, /2 8PD
R T i Kt Y ) (34)
Wp  7.d°/16 7x-d

rae W, — oJIIpHBII MOMEHT COIPOTHBIICHHS CEUCHHUS IIPU KPYICHUH (M3);
8PD 8FD
i oy O, 4
d z-d z-d

I[I/IaMeTp IMPOBOJIOKH 3HAYUTCIIbHO MCHBIIIC ABYX CPCAHUX NUAMCTPOB BUTKA

(35)

Tmax =

I[MPY>XHUHBbI, IIO3TOMY MOKXHO IIPUHATDH

T ~T —8PDCp 11 (36)
max ~ 72 = 3 Ha
z-d

3meHeHne mpoaoibHBIX pa3sMepoB (0caaky) A YI0OHO OINpeaeauThb
DHEPTreTUYECKUM METOJIOM, TMPHUpPAaBHUBAA padOTy A TPWIOKEHHOW cuibl P u
NOTEHIIMaNbHOMN 2Heprun nedopmaruu U npykuHbl. PaboTa BHEITHUX CHIT

A=05PAW, =05PA, Hm (37)

[ToTeHmanbHasi 3HEPrusi HAKAIIMBAETCS, B OCHOBHOM, 3a CYET KpYy4YeHUs
MpYyTKa ¥ MO3TOMY MOXET OBbITh ONpeeieHa

2
oo M
2GJ

e, (38)

VYuuteiBas, uro kpyrsamuidi M, = PD/2 u momenT unepuun |, = wd'132 10

JUTAHE TIPOBOJIOKY HE M3MEHSIOTCS, a JUTMHA TPOBOJIOKH | = 7dn, monydaem

4P?Dg,
U= — 7 Lre. (39)
Gd
[TpupaBuuBas A u U, Haxoaum
4P%Dgyn
0,5PA = — (40)
Gd
OTCIO1a
3
8D¢gpn
=—%P p o (41)

Gd*4
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Takum oOpa3oMm, TMpU ONPEACICHUM HaNpsHKEHUW U TMepeMelieHuid B
HWIMHJIPUYECKUX MPYKUHAX YUUTHIBAIOT TOJIBKO JEUCTBUE KPYTAILIETO MOMEHTA.

OCHOBHBIMHM MaTepuajgaMu NPYXKUH SBISIOTCS BBICOKONIPOYHAs CHelUalbHas
npyxkuHHass nposojioka I, Il u III knaccoB gmamerpom 0,2..5 MM, a Takxke
BBICOKOYTJIEpOAUCThIe cTanu 65, 70, mapranuoBucras craine 65, kpemHucras
ctanb 60C2A, xpomoBanaaueas ctaiib SOXDA u 1p.

[TpyxuHbI, MpeaHa3HauYECHHBIE AJs pabOThl B XMMHYECKH aKTUBHOM cpele,
U3roToBISIOT U3 pocopucteix bpOD 6-0,15, bpOD 4-0,2 u 6epumnueBoit bpb2.

YCcTpoiCTBO U NPUHIUI PAa00Thl YCTAHOBKH

Y CcTpoicTBO M PUHLIUIT PA0OTHI YCTAHOBKU OMHCAHBI B MIPUJIOKEHHUH 5.

Ob6opynoBaHne U MaTepPHAJIbI

— IITAHTE€HIUPKYJIb;

— 1adopaTtopHasi yCTaHOBKa,

— KOMIUIEKT BUHTOBBIX HUJIMHIPUYECKUX MPYKUH.

Yka3anusi o TexHnke 0e30MacCHOCTH

[Tpu npoBenennn paboThl HEOOXOIMMO BBHIMOIHITH TPEOOBaHUS PabOTHI B Jia-
OopaTopuu, IpUBEACHHBIC B PUJIOKEHUH 2 K 1abopaTtopHoii padote Ne 1.

K pabore Ha ycTaHOBKE JOIYCKArOTCS JIMIIA, O3HAKOMJIEHHBIE C €€ YCTpOMi-
CTBOM, MPUHLIUIIOM JEHCTBHUS U MepaMu 0€30MacHOCTH B COOTBETCTBHHU C TpeOoBa-
HUSIMU, TPUBEJCHHBIMU B HACTOSIIIIEM pa3Jieie.

1. Ilepen skcrutyaTarueil yCTaHOBKY 3a(pKCHPOBATH HA OMIOPHOM CTOJIE, HC-
IOJIb3YsI JIEMEHTHI TOPU3OHTUPOBAHHUS.

2. Iloasechl, TPYKUHBI U UHAMKATOPHI 3aKPEMUThH MPU MOMOIIU KPETEKHbBIX
BUHTOB.

3. CpeMHbI€e TPpY3bl HA TOJIBECHl YCTAHABIMBATh U CHUMATH IJIaBHO, 0€3 ya-
POB U PBIBKOB.

4. Ilpu HarpyKeHHH BBIPE3bl COCEIHUX I'PY30B pacmojararb JApPyr OTHOCH-

TEJIbHO ApYra Moji yrjiom He MeHee 90°.
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3aganus (YKa3aHUs 10 NOPSAAKY BbINOJHEHUS padoThl)

IHoaroroBka k padorte

1. [Ipou3BecTr BHEUIHUNA OCMOTP YCTAaHOBKH M YOEIUTHCS B IIEIOCTHOCTH €€
COCTaBHBIX YaCTEH.

2. TwarenbHO 3aKpPEeNuTh MPYKHUHBI, MOABECHl M HUHAMKATOPHL. [IpoBeputh
3aTSKKY BUHTOB DJIEMEHTOB KPEIICHHUS.

3. BeiBecTU CTpENKU UHAUKATOPOB HA HYJIEBBIE JEICHUS.

B pabGore paccmaTpuBaroTcs JABE MPYKHUHBl C  OTIMYAIOUUMUCS
reOMETPUYECKUMU NTapaMeTPaMU.

IHopsinok BbINOJIHEeHHS PadOThI

1. Usmeputh mapameTpbl NPYKUH IUTAHTCHIIUPKYJIEM: BHYTPEHHUNU THaMETP
npyxuHsl D,, MM, HapyXHBII guamerp mnpyxuHbsl Dy u ompenenuts cpegHuii
auametp npyxunel D, =D, -D,, Mm. Touynocte wm3mepenmnii -0,1 mwm.
[logcuurtary umcio padbouyux BUTKOB N. JlJis 3TOro M3 MOJHOTO YHUCIAa BHUTKOB
HCKJIIOYUTH KOHIIEBBIE BUTKH, TOAKAThI€ MPU HABUBKE K COCEJITHHUM..

2. OcymiecTBUTE CxKATUE MPYKUHBI [IPU MIOMOILIU ChbEMHBIX Tpy30B. Harpysky
npukianpiBaiite crynedssmu ¢ marom 10 H. Ilpegycmorpute 5 crynenei
Harpy>KeHusl.

Ha xaxx1oi CTyneHu HarpyXeHus 3aMepbTe OCaJKy NpyKuUHbL. {11 3TOTO
CHUMUTE TIOKa3aHMs MHANKaTopa. JlaHHBIC 3aHeCHTE B TAOIHUITY 5.

JedictBus 1o m. 2 TOBTOPUTH TPU pa3za U pacCUuUTaTh CpeaHee

apu(meTryecKoe 0CaJKN Ha KaK0M CTYIEHU HArpy>KEHUS.
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Tabmnura 5 — Tabnuna HadIr0qeHUI

Hedopmanus (ocanka) Ipy>KUHBI A, MM
Harpyska, H Cpennee apud-
Omprt 1 OmnpiT 2 OmnebiT 3
METHUYECKOE
10
20
30
40
50

3. [TocTpouTh XapakTepUCTUKY MPY>KUHBI, UCIIOIB3YS JIaHHBIE 110 I1.2.

4. BplUMCIUTh TEOPETUUECKOE 3HAUYCHUE OCAJIKU MPY>KUHBI TIPU NPEACTbHON
Harpyske.

5. CpaBHUTH SKCIIEPUMEHTAIBHBIN U TEOPETUUECKUIN PE3YIbTAaThl OCAJKH IIPU
MPEJICIIbHON Harpys3Ke.

6. BerauciuTh HauOosbIlee KacaTeabHOE HAIPSDHKEHHUE B MPYKUHE BO BpEeMs
OITBITA.

7. HaiiT 3Ha4eHHs JKECTKOCTH NPYKUHBI Knep M3 TPaQUKOB U 3aHECTH
pesyabratel. CpaBHUTH 3HAYEHHS TEOPETHYECKUX Ko, M OKCIEPUMEHTANbHBIX
Kxenep 7KECTKOCTEH U OOBACHUTH MOJIyYEHHBIE PE3YIbTAThI.

7. BBINOTHUTB JJ1s1 BTOPOU MPYKUHBI AecTBUA 110 11. 1-9.

8. OLIEHUTH NOTPEITHOCTD MPU OTIPEICICHUN OCAJIKH.

9. Ilo MOMy4YEHHBIM PKCHEPUMEHTAIBHO JKECTKOCTAM IMPYKHUH, OMPEACIUTh
KECTKOCTh CUCTEMBI IPY>KUH JIJIs1 CIIy4YaeB:

- 1 1 2 npyXHUHBI COEAMHEHBI MMOCIIEI0BATEIBHO;

- 1 1 2 npyXuHBI COETMHEHBI TAPAILIENBHO.
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Conep:xanue oTyera

OTueT 0 BBINOJHEHUH PAOOTHI JOIHKEH COIePHKATh.

1. TUTYIBHBIN TUCT OTUYETA.

2. HaumeHnoBaHwue U 11e71h paOOTHI.

3. Ucxoanble mapaMeTpbl NPY>KUH, OCHOBHBIE paCUE€THBIE 3aBUCIMOCTH.

4. TIpoTOKOJI NCTIBITAHUS TIPYKHUH.

5. XapakTepucTHKa ABYX NMPYKUH A = A(P).

6. TeopeTnueckoe 3HaU€HNE OCATKU MPYKUHBI IPU MTPEIeTbHON HArpy3Ke.

7. CpaBHEHHE OIBITHBIX 3HAYEHUH OCAIKH C TEOPETUYECCKUMH IJIA JIBYX
HPY>KHMH [P MPEACIbHOM HAarpy3ke (vm):

(9) _ (1)
Ay = 00y
1= 0.
(2)
A

cp
8. Haubonbliiee kacareibHOE HAMPSDKEHUE B TIPYKUHAX
9. CpaBHEHHUE OMBITHBIX 3HAYCHHI JKECTKOCTEH C TCOPETUUCCKUMU IS IBYX

npyXuH (mm):

K(a)—K(T)‘
o]

-100%.

10. JKecTkoCTh CUCTEMBI JJ1s1 MOCTAEA0BATENILHO U NapAJJIEIbHO COEAMHEHHBIX
PYXKUH.

11. BeiBOIBI.

KoHTpoJibHBIE BOIPOCHI

1. KakuMu OCHOBHBIMHU TOKa3aTEIsIMU OMPEENISAIOTCA CBOMCTBA BUHTOBBIX
MPYXKUH?

2. Kakue BHYTpeHHUE CUJIOBBIE (PAKTOPHI OKA3BIBAIOT OCHOBHOE BIMSHUE Ha
nehOpMHUPOBAHUE U YIIPYTHE MEPEMEIIECHUS TPY>KUHBI CKATHS?

3. UTo nmoka3bIBaET XapaKTEPUCTUKA MIPYKUHBI?

4. UYto Ha3bIBAa€TCA JKECTKOCTbIO TMPYXKHUHBI, B KaKUX €JAUHUIAX OHa

u3MepsieTcs?
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5. UTo Ha3bIBaeTCs UyBCTBUTEIBHOCTBIO MPY)XUHBI, B KaKUX €IUWHHUIIAX OHA
u3MepsieTcs?

6. OT KakuX TeOMETPUYECKUX MapaMeTpPOB BUHTOBOW MPYXKUHBI 3aBUCAT CE
KECTKOCTh U UYBCTBUTEJIbHOCTh?

7. KakoBa 3aBUCMMOCTb OCaJIKH MIPY’KUHBI OT BbI3BABILIEH €€ CHIIbI?

8. Kak 3aBHCHT Ocajika MPY>KUHBI OT €€ KOHCTPYKTUBHBIX pa3MepoB?

9. Kak 3aBUCHUT OcajKa MpyKUHBI OT YIPYTUX CBOMCTB MaTepuana’?

5. Kak u3meHuTcst ocajika mpy>KMHbI, €CJIU TUaMEeTP POBOJOKH YMEHBIIUTH B
nBa paza?

10. Kakue TpeboBaHMsI IPEABABISAIOTCA K MaT€pHaly BUHTOBBIX IPYKUH?

Cnmcok JuTepaTyphbl, peKOMeHIyeMblii K MCII0JIb30BAHUIO M0 JAHHOM Teme

1. Texauueckas MmexaHuka. COIPOTUBIIEHHE MATEPUAJIOB (TEOPHS U
MpakTuka) : yaeoHoe nocodbue / A.M. baxonaun, O.M. bonrenkosa, O.10. JlaBbioB
u 1p. - BopoHex : BopoHe)KCKUI roCy1apCTBEHHBIN YHUBEPCUTET HWHKEHEPHBIX
texHosoruii, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To xe [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141630
(03.02.2016). MatepuanoBeaenue u TexHoaorus metauios. [[1og pex. derucosa
ILT.]. M.: MammHoctpoenue, 2002. — 638 c.

2. AnexcannpoB A.B. ComnpoTusiieHre MaTepUaioB: YUeOHUK ISl By30B —
M.: Bricmas mxouna, 2005.

3. ®eonockeB, B. H. Conportusnenune matepuainos / B. H. ®eonockeB. — M.
Hayxka, 2005. - 512 c.

4. Tapr C. M. KpaTkuii Kypc TEOPETHIECKON MEXaHHUKHU: y4eOHUK.- M.:
Bricmras mikoia, 2009.

5. Pacuer muIMHAPUYECKUX BUHTOBBIX MPYKUH MAJOro mara [D1eKTPOHHBIN

pecypc]. URL: http://mysopromat.ru/
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IMpuoxkenne 5
YCTAHOBKA JIJISI HCTIBITAHUSI BAHTOBOM IPY KWHBI
Buemnuii BUJT yCTaHOBKHM UCTIBITAHUS BUHTOBOM HUIUHAPUYECKON TIPYKUHBI
MIPEICTABIICH HAa pUCYHKE 24. B cOCTaB yCTaHOBKHW BXOJIAT:
- cujoBasg pama ¢ ocHoBaHueM (6) u (9), sIeMEeHTaMu TOPU30HTUPOBAHMS
(10), kpouireiinamu (11) U 1ByMsi TpaBepcaMu, BBITIOJIHEHHBIX B BUJIEC TIOIBHKHOMN
Y HEMOJBMXKHOW IUIaHOK (5);Harpy304Hble YCTpoOMCTBa ¢ AByMs nojasecamu (7) u
HabopaMHU  CbEMHBIX  TPy30B
(8);1Be BUTHIE UWJIMHIPUYECKUE 2

npyxKuHbl cxatus (1); 5 N

- JIBa UHJIMKATOpa 4acoBOIO

I:fl 6

tuna (2), ykazaremu (3) wu

CTaHaapTHasd N3MEPUTCIIbHAA

Ha KKJI0U CTYIIEHU

I
|
|
) 6 |l
nuHenka (4). \f‘
I
|
|

HarpyKeHHs pukcupyercs 11

npyxkunbl. IlpencraBieHsl  1Be

ynpyroe Tiepemerienue (ocaKa) T
|

CHUCTEMBI U3MEpPEHUN: oJHa

HpI/I6J'II/DKeHHa$I — HU3MCPUTCIIbHAA

WHIUKATOPHI YACOBOTO THUIIA. 9

JUHENKa, JApyras yTOYHEHHAas — 5
|
|

= =

10

Pucynox 24 — BHemHuii BUT yCTAaHOBKHU
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JIABOPATOPHAS PABOTA Ne 6

Tema: UICIIBITAHUE JIBYOIIOPHOM BAJIKU HA M3T'UB.
eas padoThi:

—  UW3YyYCHHUE METOJIOB OMPEICICHUS IEPEMENICHHN B OaKax;

— AKCIEPUMEHTAIBHOE U PACUETHOE OMpeJIeNICHHE MPoruda U yria moBopo-
Ta B ABYOIIOPHOM Oajke;

— CpaBHEHHUE SKCIEPUMEHTAIbHBIX U PACUETHBIX PE3YJIbTATOB.
d®opMupyemMbie KOMIIETEHIIMU UM UX YACTH

[TprnoOpeTaembie KOMIETEHIIMK 00PAa30BaATEIbHON MPOTPAMMBI [TPU U3YUYEHUHU
Marepuaina paszaena — [1K-13, T1IK-14, T1K-15.

[Tocie ocBoeHust MaTepuana 6akaiaBp Oy/IeT CIIOCOOEH:

[1K-13: HanaxxuBaTh, HACTpAUBaTh U OCYLIECTBIAThH MPOBEPKY 000PYI0BAHUS
Y IPOTPAMMHBIX CPEJICTB;

[1K-14: npoBepsATh TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBATH MPO(UIAKTH-
YECKUE OCMOTPHI U TEKYLIUA PEMOHT 000pYy10BaHUS;

[TK- 15: K OCBOCHHIO ¥ DKCIUTyaTallud BHOBh BBOJMMOTO O0OPYIOBAHHS. .

Teopernyeckas 4acTb
OcCHOBHBIE IOHATHS U OIIPeAC/ICHUS

N3rub npencrapisieT cobor Takyro Aedopmalinio, Ipu KOTOpor ock Opyca u
€ro MpoJI0JIbHBIC BOJIOKHA U3MEHSIIOT CBOIO KpUBHU3HY. B 00111eM ciiyuae npu usrude
B TIOTICPEYHBIX CEUEHUAX BO3HHUKAIOT JIBa CHUJIOBBIX (haKTOpa M3THOAIONUNA MOMEHT
U TionepevHas cusia. Takoi Buj u3ru0a Ha3pIBA€TCs MOMEPEUHBIM U3rnOoM. UucThIit
M3ru0 — ATO TaKOW BUJI M3rMOa, MPU KOTOPOM B TIOMEPEUYHBIX CEUYCHHSIX OaKu
BO3HUKAIOT TOJBKO HW3TUOAIOIIME MOMEHTBI, a BCE APYrue CHJIOBBIE (HaKTOPbI
00palllatoTCcs B HOJIb.

VYcnoBust yucTtoro m3ruba MOTYT BO3HUKATh MPHU Pa3TUYHBIX COYCTAHHIX
BHEIIIHUX HArpy3okK. PaccMOTpUM OJIHY U3 CXE€M Harpy>KeHHs Oajku, Mpu KOTOPOH

Ha OIpe/IeICHHOM y4acTKe BO3HUKAET YHCThIN U3TH0, pUCYHOK 29.
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Pucynok 25 — Cxema HarpyxeHus OajKku 1 SIIOPHI TOMEPEUHbIX CUIT U

I/ISFI/I6aIOIHI/IX MOMCHTOB

Kak BumHO M3 pucyHka 25, Ha ydyacTke BC B momnepeuHbIX ceueHUsIX Oanku
BO3HUKAIOT TOJIBKO HM3TUOAIOIIMEe MOMEHTHI, CIIEJOBATEIbHO, 3TOT yYacTOK Oaiku
WCIIBITBIBAET YUCTHINA U3THO.

[Tpu u3rude NpoAoJabHbBIE BOJOKHA U3MEHSIOT CBOIO JUIMHY, PUYEM BOJIOKHA
Ha BBIIYKJIOH CTOpOHE Oalku YUIMHAIOTCS, a Ha BOTHYTOW CTOpOHE
YKOpaYMBaKOTCs. MexIy HUMHM pPacrnoyiaraercsi HEUTPaJIbHbIM CJIOW, BOJIOKHA
KOTOPOT'O HE U3MEHSIOT CBOEH JJIMHBI B IIpoliecce aedopmaiui Oaiku.

Jia ompenenenus nedopManuil M HAMpsDKEHUH B MONEPEYHBIX CEUEHUSX
0alKy MpHU YUCTOM H3THOE HMCIOJB3YyeTCS THIOTe3a IUIOCKUX CEeUeHUU (TUIoTesa
bepuynnu), corimacHO KOTOpOW MONepeyHble CEYeHMs IUIOCKUE A0 JehopManuu
OCTaloTCd IUIOCKUMHU M mocie aedopmarmu. Eciu npuHATH rumoresy, COIIacHO
KOTOpOM TIPOJOJIbHBIE BOJIOKHA HE JAaBSAT JApPYyr Ha Jpyra, TO HOPMAaJIbHbIE

HaIPSOKEHUS TIPU YMCTOM U3THOE MOYKHO OTPECIUTD 10 (hopMyJie
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= Myyly, ITa (42)

rac O — HOPMAJIbHBIC HAIIPSAKCHU S,

My — u3rudaronui MOMEHT B CEUCHHH;

Jyx — 0CeBOIl MOMEHT UHEPLIMH MTONIEPEYHOIO CEUEHUS;

Yy — paccTosiHME OT HEUTpaIbHOW JMHUU A0 TOYKH, B KOTOPOW OMpeaeisieTcs
HaIpsHKeHUE.
HauOonbiive no BeIM4YMHE HOPMAJIbHBIE HANPSKEHUS BO3HUKAIOT B TOYKAX

HanOoJiee yIaieHHbIX OT HEUTPAILHOM OCH, T.€. IPU Y = Ymax. EcTu 0003HaUNM

Jx | Yimax = Wy, CMS; (43)
rne Wy — oceBoii MOMEHT CONpPOTHBIEHHUS IONEPEYHOTO CEYEHUS, TO
dbopMyna 3amumieTcs B BUJE:
Omax = My/Wy, Ila (44)

Ha ocHoBanuu ananmuza ¢GopMysa »sriopa pachpeiesieHds HOpPMabHBIX
HaMpsHKEHUH MO0 BBICOTE MOMEPEYHOr0 CEUYEHUsSl PaCHpEeiessieTcs MO JUHEUHOMY

3aKOHY U JUIsI IBYTaBPOBOTO CEUEHUSI UMEET BUJ] MPE/ICTABICHHBIN Ha pUCYHKE 29.

/A
| @z >

{ =
b

Pucynox 26 — Pacnipenienenue HopMaabHBIX HAPSKEHU 110 BBICOTE
MONEPEYHOTO CEUCHHUSI IBYTaBpa

MeToauka MCIIbITAHUS
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WcnbiTanue mpoBOAST JUIsl CTalbHOM Oajikd CTaHAAPTHOTO JABYTaBPOBOIO
ceyeHus. baJky mapHUPHO 3aKPEIUISIOT B KOHLEBBIX CEYEHUSIX, a HATPY3KY B BUJE
COCPEOTOYEHHOM CHUJIbI MPUJIATalOT B CPEIHEM CEUCHUU OaJKU.

[lenbto HWCHBITAaHUS SBISIETCS SKCIEPUMEHTAIBHOE OIpeiesieHre Mporuda
CPEIHEro CEeYeHHs W yrijia MOBOPOTa OAHOTO M3 OMOPHBIX ceueHuil Oanku. Cxema
UCIIBITATENIbHON YCTAHOBKA C M3MEPUTEIbHBIMM NpUOOpaMH TIOKa3aHa Ha

pucyske 27, a.

I T I O N B RN

e

A
Y
A
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70
)pPMas 0, 4
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g ke \ AZ"“'L ————————— é 0_. :A3
4| ‘3epxanp S~o. V. TTTToIe
6 ?

Pucynok 27 — Cxema UCIIBITaTEIbHON YCTAHOBKU C U3MEPHUTEIbHBIMU

npudopamMu

st onpenenenusi nporuda MPUMEHSIOT TPU HMHIMKATOpPa YacOBOIO THUIIA:
onuH uHaukarop (M) ycranoieH noa Oankol, mocepeAuHe NpoieTa; Ba IPyrux
uaaukatopa (M, wu W3) ycraHOBIeHB HaJ OMNOPHBIMU CEUYEHHUSMHU OAaJKH.
NHaukatopsl 3aKperuisitoT Ha WHIUMKATOPHBIX CTOWKAaX TaK, 4TOObl OHM CBOMMH
MOJIBIKHBIMU IITOKAMH YIHUPAJIUCh B MOJKH OaJIKU AN U3MEPEHHs MOMEPEeUHBIX

NepeMEeIEHII COOTBETCTBYIOUINX CEUCHHUN OalKH.
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Wuaukatop wu3MepsieT MOJHOE JIMHEMHOE NepeMelleHre TOYKU Oalku B
HaIpaBJICHUU YCTAHOBJICHHOTO INTOKA HE3aBUCUMO OT TMPUYMHBI TaKOro Tie-
peMenieHusl — BeiencTBHe eopMupoBaHusl Oalku WiIM €€ CMEIeHUs Kak alco-
JIOTHO KECTKOTO Tena. B To ke Bpemsi, Mo mporuooM MOHUMAETCST TOIBKO edop-
MAalMOHHAs 4YacTh JIMHEMHOro nepememienus. Munukaroper U,, W3 kak pa3 wu
npeaHa3HaYeHbl JUIsl ONPEEIICHHS IEPEMEILICHUI ONTOPHBIX CeUeHU OaKku (3a cuéT
OCaJIKM OTOP): €CIIM WX TOKAa3aHMs OTIMYHBI OT HYJS, TO 3TO O3HAYaeT, YTO Oayka
CMenIaeTcs Kak XE€CTKOe TeJo.

[lo moka3zaHUsIM HMHIUKATOPOB OMNPEIEISAIOTCA JUHEHHBIE MEepeMEIEHus, B
paccMaTpuBaeMBbIX CeUeHUsAX Oajku 1o Gopmyie

Aj = mH'Anj, M, (45)
1=1,2,3;

rjie M, — [eHa JeJICHUS KAl HHINKATOPA;

ANj — pa3HOCTb MOKA3aHUM J-TO HHIUKATOPA HA CTYNEHb HAIPY KEHHUSI.

Ha pucynke 27, B n300pakeHa yCIIOBHAsI CXeMa M3MEHEHUS TOJIOKEHUS OCH
Oank¥ M IOKa3aHbl IepeMelleHHs (Aj) COOTBETCTBYIOHMIMX CEYEHHH (YCIOBHO
MIPHUHSTO, 94TO Az > A»).

Takum oOpa3zoM, mokazaHusi UHAUKaTOpa M; COOTBETCTBYIOT IMOJHOMY IIe-
PEMENIECHUIO CPETHETO CEUCHUS

Ay =V + Ay =V +0,5(A; + Az), m; (46)
rae Vi — mporud cpeHero ceueHus 0aku;

Ay — mepeMellleHHe CPEeIHEro CEeYeHUs 3a CU€T CMelleHus Oallkh Kak
KECTKOTO Tena.

OTtcrofa 3KCHEpUMEHTAIbHOE 3HAYEHUE MPOTruda CpeHEro CeueHus Oayku
ompenenseTcs o Gopmyiie

Vk — Al - O,S(Az + Ag), M. (47)

Meroarka u3MepeHusi yria IMOBOPOTa OMOPHOTO CEYEHHsS OCHOBaHa Ha

MPUMEHEHUN 3€pPKAILHOTO yriomepa. JIJis 5TOro B OMOPHOM cedeHHH A Oanku

BEPTUKAIBHO 3aKPEIUIIIOT 3epKaio (pucyHok 27, 6). I3 ucrounuka csera (jaszepa)
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Jy4 HaIpaBJIsieTCd HA 3€pKajio, a MOJOKEHUE OTPaKEHHOTO Jiyya (UKCUPYETCsl Ha
BEPTUKAJILHO PACIIONOKEHHOM NuHelke (cM. pucyHok 27, a). Pacctosamne L mexmy
3epKajoM U JIMHEHWKOW Ha3bIBaeTcs 0Oaszoi yriomepa. B HCXOIHOM MOJIOXKEHUU
Oanky majalolMii W OTPAKEHHBIM JIydd CBETa pAacloJOXKeHbl B OJHOM To-
pU30HTANBHON IocKOCTU. [Ipu HarpykeHnu Ganku KECTKO 3aKPETIEHHOE 3€PKao
BMECTE€ C CEUYEHHMEM IOBOpAYMBAETCA HA Yroyl 0, YTO MPUBOJUT K OTKJIOHEHHUIO
OTpaXEHHOTO Jyya cBeTa Ha yroia 20, (yroa oTpakeHUs paBeH yIily MaJieHus) B
BEPTUKAIBHON IIJIOCKOCTU. (CMeneHne OTpPaXEHHOTO Jyda B BEpPTUKAIbHOMN
IJIOCKOCTH (BEIMYUHY Ag) ONMpEnessiioT Ha IIKaje JuHeWku. M3 reoMeTpudeckoro
COOTHOLIEHUS
tg 20, = As /|, (48)

¢ y4€TOM MajoCTH yrioBoro nepemeniennii (1g 20, = 26, ) nomyuanm hopmymny st
AKCIIEPUMEHTAIILHOTO ONPEAEIEHHS yIiia IOBOPOTA ONIOPHOIO CEYEHUS:

0r =As/ 21, 2pao. (49)

O6opynoBaHne U MATEPUAJIBI

— nabopaTtopHasi yCTaHOBKA,;

— cTajpHas Oajka CTaHAAPTHOTO JBYTaBPOBOTO CEUCHMUS,

— YHUBEpcalbHbIi ruapasnuueckuii npecc 'MC-50.

Yka3zaHusl 10 TeXHUKe 0€30MaCHOCTH

OCHOBHBIE TIOJIOKEHUSI TEXHUKH 0€30MaCHOCTH, KOTOPBIMH JIOJKEH PYKOBOJI-
CTBOBATbHCA CTYACHT, IPUBEJICHBI B IPUIIOKEHUH 2 K TabopaTopHOi padoTe Nel.

[Ipu pabote ¢ ruApaBIMYECKUMH MPECCAaMH HEOOXOIMMO CTPOro COOII0IAThH
IpaBHJia TEXHUKHU O€30MaCHOCTH.

1. Ilpexnae yem HauaTh pabOTaTh, CIAEAYET MPOBECTU TUIATENILHBIA OCMOTP
0o0opyIoBaHuUs Ha MpeAMET HaJu4us HeucrpaBHocTel. [Ipu 3ToM mpoucxoauT mpo-
BEpKa OTpak/IeHUM, IIAPHUPHBIX COSAMHEHUN TpyO U rpeOCHOK, a TaKKe 3arpy304-
HOTO cToja. JIuiis mocie Toro, Kak ruApomnpecc 0yaeT MpoBepeH, MOKHO HAUWHATh

pabory.
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2. B npouecce 3arpy3ku npecca cieayeT oOpaTuTh BHUMaHHE Ha TOT (akT,
9TOOBI OanKa He ObLJIa CABUHYTA.

3. 3arpy3ky W pasrpy3Ky TUIpolpecca HY>KHO MPOBOIAUTH B MOIXOJSIIEH
oJlexkie, KOTopas mpeAHa3HaueHa JJid JaHHOW IpOLEayphI.

4. ITpu paboTe ruapaBIMIECcKOro mpecca HeoOX0AMMO BHUMATEIHFHO KOHTPO-
JUPOBATh €0 padoTy.

5. Bo u30exanue HapymieHWd W BO3HUKHOBEHUS HECUYACTHBIX CIydaeB Ha
MIPOU3BOJICTBE, IPU PabOTE yCTPOUWCTBA BO3JIE HETO HE JIOJKHBI HAXOJIUTHCS MOCTO-
POHHHUE JIUIIA.

6. Bo BpeMs mogpema wim CIycKa IUTUT THAPOTIPECCca, 3ampenieHO BHIMOTHAITh
Kakue-1100 MOMPaBKU B MOJIOKEHUU YCTAHOBKHU.

7. TpeOyertcs Bcerga conep)karb B UHCTOTE pabouee MECTO BO3JE IMpecca, a
TaK)Xe camo 000pyI0BaHNE.

IMopsaaok BeINOJTHEHUS] pa0OTHI

IIpoBeneHue uCNbITAHUS U 00PA0OTKA ONBITHBIX TAHHBIX

Wcnbrtanust npoBosTcs Ha ruapasiudeckom npecce ['MC-50.

Jlnst ucnibITanust OaNKy TOPU3OHTAJIBHO YCTAHABIMBAIOT HA JIBA OTMOPHBIX
KaTKa, PaCIOJI0KEHHBIX Ha BEPXHEH MJIOCKOCTH TPABEPCHI HCTIHITATEILHOW MAIITMHBI
1 00eCleynBaOIIUX MIAPHUPHOE 3aKperieHue Oallku B KOHIIEBBIX ceueHusix. B
CEUYCHHSIX HAJl OMOpaMy W TOCpeIuHE OalKu Ha IITaTHUBaX YCTAHOBJICHBI TPH
MHAMKATOpa 4yacoBoro Ttumna. Harpy3ky B BUIE BEpTUKAIbHOW COCPEIOTOYEHHOM
cuibl P mpunararot B cpeaHem cedeHun Oanku. [locmenoBaTenbHO MPOU3BOAST
CTYIIEHUATOE CTaTUYECKOE HarpykeHue Oamku. /[ kaxxaoro 3HaueHus Harpy3ku P
(i = 1, 2) cHuMaroTCs MOKa3aHUs TPEX UHAUKATOPOB (Nj) U yriioMmepa (BepTHUKAIbHOE
CMeIeHue Ag OTPaXEHHOTO JIy4a IO IIKaJe JUHEHKH), KOTOpPhIE HEOOXOIUMO
BHECTH B TaOJIMIly pe3yJIbTaTOB UCIIbITaHUs (Tabimma 5).

IIpumeuanne. [l ymoOcTBa oOIpenelleHHs pa3HOCTEH ANj HMHAMKATOPBI
BBICTABJICHBI «HA HOJIb) TP HATPY>KEHUH Oanku cuiou P;.

Tabnuna 5 — Pe3ynbTaThl HCTIBITAaHUS OaTTKK
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P,,kH [AP,xH| n," | An; n,” | An, ns’ | Ans | A mm

[Tocne mpoBeneHus: ucHbITaHusa Oajaku, HEOOXOAUMO 00padOTaTh OMBITHBIE

nj(z) - nj(l) NOKa3aHWM WH-

naHHele. /l1g 3TOro MOACYMTHIBAXOT Pa3sHOCTH AN; =
JIUKATOpPOB sl cTyneHu Harpyxkenuss AP = P, — P; u BHocAT B Tabnuiyy pe-
3yJbTaTOB UCIIBITAHUSI.

JKCNePUMEHTATbHBIE Pe3yJIbTaThl

Omnpenenenue SKCIEPUMEHTAIBHBIX 3HAYEHUI Mporuda u yria moBopoTa ce-
YeHUI OaJIK MPOBECTHU B CIEAYIOIICH MMOCIIEI0BATENIbHOCTH:

- BBIYMCJIMTH 3HAYCHUS IEPEMEIICHUH Aj B CEYECHUAX OaKH, T€ yCTaHOB-
JIEHBI UHJUKATOPHI;

- ONpENEIUTh 3KCHEPUMEHTAIbHOE 3HAaYeHUE Mporuda CpeIHEero CeYeHUs
OaJIKH;

- ONpENeNIUTh HKCIEPUMEHTAJbHOE 3HAYEHHE Yrja IOBOPOTa OMOPHOTO
CEUYEeHUS OAIKHU.

Pacuérnbie 3HaueHuss mpormba W yria TOBOPOTa CEUYCHHM JIBYXOTOPHOMU
OaJKy MoJTy4uTh, NpuHsB P = AP.

Copnep:xanue oTyera

OT4eT 0 BHIMOJHEHNUU PAOOTHI IOJDKEH COIEPKATh:

— Ha3BaHHE PabOTHI;

— 1eJTh pabOoTHI;

— UCTOJIb3yeMoe 000pyI0BaHNUE;

— cxeMy JIabopaToOpHOM YCTaHOBKH;

— HE0OXO0IUMbIC U3MEPEHUS U PACUECTHI;

— HE0OXOIMMbIE PacCUEThI;

— OJKCIEPUMEHTAIbHBIC W PACU€THbIE 3HAYEHUS (C TOYHOCTHIO JI0 COTHIX)

nporuba M yriia moBopoTa cedeHui 0anku (tadauma 7).
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Tabnuua 7 — DKCepUMEHTAIbHbIE U PACUETHBIE 3HAUYECHUS Mporuda U yria

MOBOPOTA CEUCHU OalIKu

Beanunubl Vi, MM Oa, Tpan

DKCHEPUMEHT

Pacuér

— BBIBOJIbI K paboTe.
KonTpoabHBIe BONIPOCHI

1. Yro Ha3bIBaeTcs OanKoit?

2. UTto Ha3bIBaE€TCS MPSAMBIM U3THOOM?

3. Kakue BHyTpeHHUE CuIOBbIe ()aKTOPbI BO3HUKAIOT B CEYCHUU OaJKU IMPH
MONIEPEYHOM H3ruoe?

4. Kakue mpaBuiia 3HAKOB MPUHATHI JIJISI TIOTIEPEUHOM CHIIBI U MU3THOAIOLIETO
MOMeHTa?

5. UTto Ha3bIBaETCs )KECTKOCTHIO MTONEPEYHOIO CEUEHHUS ITPU U3rnode?

6. Kakue nepemelenus noiay4aroT MONEPEeYHbIe CEYEHHs OAJIOK MPHU MPSMOM
u3ruoe?

7. UeMy paBHa KpUBU3HA OCH OaJIKHM IIPU YUCTOM U3TrHnde?

8. Tlouemy TouyHOe nuddepeHnnaTbHOe ypaBHEHUE W30THYTONH OCH OayKu
MO>KHO 3aMEHUTh NPUOINKEHHBIM YpaBHEHUEM?

9. Kakas nuddepennmanbHas 3aBUCUMOCTD CYIIECTBYET MEXKy MPOTHOamMu u
yriaamu oBOpOTa ceueHUil Oanku?

10. Kak u3 npubamxeHHoro qu¢¢pepeHnnaabHoro ypaBHEHUSI H30THYTONH OCH
OaJK{ MOJTy4atoTCs BHIPAXKEHUS YIJIOB TOBOPOTA U POrHOOB €€ CeUCHHt?

11. N3 xakux ycCIOBUIl ONpEAENsAOTCS IOCTOSHHBIE WHTETPUPOBAHMUS,
BXO/JISILIIME B YPAaBHEHHE YTIIOB IOBOPOTA U MPOTHOOB ceUeHU Oanku?

12. 3anumure quddepeHnnanbHble 3aBUCUMOCTH PU U3ruode?

13. Kakue Oanku Ha3bIBAIOTCS CTATUYECKU HEONPEISTUMBIMU?
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14. Kaxoit Bung audpdepeHIMAIBHOTO ypaBHEHUS  YNPYrol JIMHUM
UCIIOJIB3YETCSl MPU OMNPEACICHUH IMEPEMENICHU B CTaTUYECKH HEONPEIETUMBIX
Oankax?

15. B xkakoM mopsiike IPOU3BOIUTCS ONPEACICHUE NMEPEMELIEHUA METOA0M
HEMOCPEACTBEHHOIO HMHTErPUPOBaHUA AU(PPEPEeHIINaTbHOTO YpPaBHEHHUS YHPYTroi
JVHUU?

16. B kakux ciay4asx ya0OHO MOJIb30BAThCS MPHU ONMPEACIICHUU TIEPEMELICHHI
METOJIOM HEINOCPEJCTBEHHOIO HMHTErpUpOoBaHus JU(P(HEPEHINATIBHOTO YPABHEHMS
YIPYTOil JIMHUK?

17. CkonbKO TpaHWYHBIX YCIOBUS HEOOXOAMMO 3aJaTh MPHU OIpeneTIeHUH
NEPEMEILEHUI B CTATUYECKU HEONPEAEIUMBIX Oankax?

Cnmcok auTepaTypsbl, peKOMEHyeMblii K MCIIOJIb30BAHUIO 110 JAHHOM Teme

1. Texunueckast Mmexanuka. COnpOTUBIEHHE MAaTEPUATIOB (TEOpUs U
MpakTuka) : yaeoHoe nocodbue / A.M. baxonaun, O.M. bonrenkosa, O.10. JlaBbii0B
u 1p. - Boponex : BopoHe)CKui rocy1apCTBEHHBIM YHUBEPCUTET HHKEHEPHBIX
texHozorui, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141630
(03.02.2016). MarepuanoBenenue u Texnoorus Metauios. [[Tox pex. derncosa
ILT".]. M.: Mammunoctpoenue, 2002. — 638 c.

2. AnexcanapoB A.B. ConportuBiieHne MaTepuanoB: yueOHUK 1Ji By30B —
M.: Bricmas mxkouna, 2005.

3. ®eonocweB, B. H. Conporusnenne marepuainos / B. H. ®eogocbeB. — M.
Hayxa, 2005. - 512 c.

4. Tapr C. M. KpaTkuii Kypc TEOpETUUECKON MEXAHUKHU: y4eOHUK.- M.:

Bricmras mkoia, 2009.
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IMPAKTUYECKASA PABOTA Ne 1

Tema: HUJIMHAPUYECKHUE PEJYKTOPBI.
Ieab padoThl: 03HAKOMJIEHHE C KOHCTPYKLUEN pEIyKTOpa U ONPEEIEHNE OCHOB-
HBIX €ro MapaMeTpoB.
®opMupyemMble KOMIIETCHIIUH UJIH UX YACTH

[IpnoGperaeMble KOMIETEHIIMNA 00Pa30BaTENbHON MTPOTPAMMBI IPU U3yUYECHUHU
Marepuaina paszaena — [1K-13, T1IK-14, T1K-15.

[Tocne ocBoeHust matepuana 6akanaBp OyJEeT CriocOOeH:

[1K-13: Hana)xuBaTh, HACTPAUBATh M OCYLIECTBIATH MPOBEPKY 000PYI0BAHUSA
U IPOTPaMMHBIX CPE/ICTB;

[1K-14: npoBepsTh TEXHUYECKOE COCTOSHUE, OPTaHU30BBIBATh MPO(UIAKTH-
YECKUE OCMOTPBI U TEKYIIUA PEMOHT 000PYIOBAHMS;

ITK- 15: x 0OCBO€HUIO U AKCIUTyaTal[i BHOBb BBOJUMOTO 000PYJOBaHMUSL..

Teopernueckasi 4acTb
OcHOBHBIE IOHATHS U ONpeIe/IeHUs

Mexann3m, B KOTOPOM JiBa TOJBIDKHBIX 3BEHA SIBJISIOTCS 3yOUaThIMU KO-
JecaMu, 00Opa3yOIMMHU C HEMOJIBUKHBIM 3BEHOM BpalllaTeIbHYI0 WIN MOCTYIaTelh-
HYIO [1apy, Ha3bIBAIOT 3y0uaTol nepeaayueii (pucyHok 28).

B GospmimHCTBE ciydaeB 3y0daTas mepeaava CIy>KUAT ISl TIepeaadn Bpara-
TETBHOTO JBIDKEHUS. B HEKOTOPBIX MeXaHW3Max 3Ty Mepenady MPUMEHSIOT s
npeoOpa30BaHUs BPAIATEIHHOTO IBIKCHHS B TIOCTyNATEIbHOE (MIIM HA000POT).

3y0uaThie Tiepeaaun — HauboJee pacIpOCTPAHCHHBIA TUII TIEpeIad B COBpe-
MEHHOM MAIIMHOCTPOCHUH W MPUOOPOCTPOCHUH; WX NMPUMEHSIOT B IIMPOKUX JHA-

nazoHax ckopocreit (10 100 m/c), MoITHOCTEH (710 TECATKOB THICSAY KUJIOBATT).
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e

1

a, 6, B — TUWJIIMHAPHUYCCKHC SYG‘-IaTBIe nepcaaiun ¢ BHCIIHUM 3alCIIJIICHUCM,
I — peCUHad repcaada, 1 — HHIMHAPHUICCKASA IICpCaada C BHYTPCHHHUM
3alCIIJICHUEM, € — 3y6ana;1 BHHTOBAA IICpCaada, K, 3, I — KOHUICCKHUC

3yOuartble Iepeayun; K — TUIOUHas nepeaaya
Pucynok 28 — Bubl 3y0uarsix nepeaay:

OcCHOBHBIE JOCTOMHCTBA 3y04aThIX IMepead 1Mo CPaBHEHUIO C IPYTUMHU Tepe-
Jla4aMu:
- TEXHOJIOTUYHOCTh, TOCTOSHCTBO MEPEAATOYHOTO YHCIIA;

- BBICOKAsS HaArpy3o4dHas CHOCO6HOCTI);
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- Beicokuid KT (1o 0,97-0,99 nyst onHOM nmapel KoJjec);

- Majbie TabapuTHBIE pa3Mephl MO CPABHEHUIO C JAPYTMMH BHJIAMH Tiepenad
NPU PaBHBIX YCIOBHUSX;

- OoJTpIIIast HAJIEKHOCTH B paboTe, MPOCTOTa OOCTYKIUBAHUS;

- CPAaBHHUTEIILHO MaJible HArPy3KH Ha BaJIbl U OTIOPHI.

K HenocraTkaM 3y0UaThiX niepeaad ciaeayeT OTHECTH:

- HEBO3MOXKHOCTh OECCTYIIEHUATOTO U3MEHEHUS TIEPEIaTOYHOTO YUCIIA;

- BBICOKHE TPeOOBaHUs K TOYHOCTH U3TOTOBIICHUS 1 MOHTAXa;

- IIyM TIpH OOJIBIITNX CKOPOCTSX; MIIOXHUE aMOPTH3UPYIOIINE CBONWCTBA;

- TPOMO3JIKOCTh MPHU OOJBIIMX PACCTOSHUAX MEXKIY OCSIMHU BEAYIIETO M BE-
JIOMOTO BaJIOB;

- TOTPeOHOCTh B CIEIUAILHOM 00OPY/IOBAaHUM M MUHCTPYMEHTE JJIsl Hape3a-
HUs 3yObeB;

- 3y0JaTas mepeava He MPeAOXpaHseT MaITMHY OT BO3MOXKHBIX OIMACHBIX Tie-
pErpy30K.

3ybuateie mepeaadd M Kojeca KIacCU(UIMPYIOT MO CIEIYIOIIMM TMpU3HA-
Kam:

- TI0 B3aMMHOMY PACTOJIOKEHHUIO OCEH KOJIeC — C MapajlyIeIbHBIMUA OCSIMHU (ITH-
JUHJPUYECKHUE, CM. PUCYHOK 28, a—1), ¢ MEepPeceKaroNMMUCT OCIMH (KOHUYECKHE,
CM. PUCYHOK 28, K—H), CO CKPEIIUBAIONTUMUCS OCSIMHU (BUHTOBBIE, CM. PUCYHOK 28,
e, K);

- TI0 PACMOJIOKEHUIO 3yObE€B OTHOCHUTEIHHO O0pa3yIoIIUX KOJEC — MPSIMO-
3yObI€, KOCO3YyOBbI€, IIIEBPOHHBIC U C KPUBOJIMHEHHBIM 3y0OOM;

- 110 KOHCTPYKTHBHOMY O(DOPMIICHUIO — OTKPBITHIE U 3aKPHITHIC;

- TI0 OKPY>KHOW CKOPOCTH — TUXOXOJHBIE (10 3 M/C), ISl CPEAHUX CKOPOCTEH
(3—15 m/c), ObicTpoxoaHbIe (CB. 15 M/c);

- 110 YMCIY CTYIIEHEH — OTHO- U MHOTOCTYIIEHYATEHIC;

- 10 PaCMOJIOKEHHIO 3yOhEB B Mepesaye U KoJiecax — BHEIIHEE, BHYTPEHHEE

(cM. pucyHOK 28, 1) ¥ peedHoe 3alerieHrue (CM. pUcyHoK 1, r);
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- 1o opme npodus 3yda — ¢ IBOJIbBEHTHBIMH, KPYTOBBIMU;

- 10 TOYHOCTH 3allCTIIICHUS.

CrangaptoM npegycmorpeHo 12 creneneit TounocTu. IlpakTuuecku nepena-
9y 00IIEro MAIMMHOCTPOCHUS M3TOTOBIISIOT OT IIECTOM J0 IeCATON CTENEeHU TOYHO-
ctu. Ilepenaun, U3TOTOBICHHBIC IO MIECTON CTETIEHW TOYHOCTH, WCTIOIB3YIOT IS
HanOoJiee OTBETCTBEHHBIX CIy4aeB.

W3 nepeurcneHHBIX BBIIIE 3y0UaThIX TIEpeiad HauOOJbIIee PaCIPOCTPAHCHHE
NOJIYYWJIM LUJIMHIAPUYECKUE TpsIMO3yOble U KOCO3yOble INepenauu, Kak Haubosee
POCThIE B U3TOTOBJICHUHU U KCILTyaTallHH.

[IpenmyniecTBEHHOE pacnpOCTpaHEHUE TMOIYYUIN Tepeadn ¢ 3yObsSMHU
ABOJIBEHTHOTO MPOQUIIsi, KOTOPhIE U3TOTaBIMBAIOTCS MACCOBBIM METOAOM OOKATKHU
Ha 3y0odpe3epHbIX WK 3y00M0JI0EKHBIX CTaHKaX. JOCTOMHCTBO SBOJBBEHTHOTO
3aIeTUICHUSI COCTOUT B TOM, YTO OHO MaJI0 YyBCTBHUTEJIBHO K KOJICOAHUIO MEKIICH-
TPOBOT'O PACCTOSTHUS.

Jlpyrue BBl 3alleTUICHHS] TPUMEHSIOTCS TTOKa OTPAaHUYCHHO. Tak, ITUKIION-
JaNbHOE 3alleTlJIEHUe, MPU KOTOPOM BO3MOKHA padoTa MIECTEPEH C OYEHb MaJlbIM
9UCIIOM 3yObeB (2-3), HE MOXKET OBbITh, K COXKAJIICHNUIO, H3TOTOBJICHO COBPEMEHHBIM
BBICOKOTIPOM3BOIUTEILHBIM METOJOM OOKATKH, MOTOMY IIECTEPHU ITOTO 3alleriie-
HUSL TPYJOEMKHU B M3FOTOBJIEHUU U JOPOTH; HOBOE MPOCTPAHCTBEHHOE 3allCIVICHHE
HoBukoBa moka erme HE MOJYYHJIO MacCOBOTO PACIPOCTPAHCHHS, BCIEIACTBUE
OOJIBIION YYBCTBUTEIBHOCTH K KOJIEOAHUSIM MEXIIEHTPOBOTO PACCTOSIHUS.

[Tpsimo3yObie konéca (oxono 70%) MpUMEHSIOT IPU HEBBICOKUX U CPEIHUX
CKOPOCTSX, KOT/Ia TUHAMUYECKUE HATrPY3KH OT HETOYHOCTH M3TOTOBJICHUS HEBEIH-
KM, B TUTAaHETAPHBIX, OTKPBITHIX Tepe/layax, a TaKkkKe MpU HEOOXOJUMOCTH OCEBOTO
[IepEMELLEHU KOJIEC.

Koco3y6sie konéca (0onee 30%) umeroT 0OJbIIYIO MIIABHOCTH XOAa U MpUMe-
HSIOTCS 1711 OTBETCTBEHHBIX MEXAHU3MOB MPU CPEIHUX U BHICOKUX CKOPOCTSX.

[IIeBpoHHBIE KOJIECAa UMEIOT JTOCTOMHCTBA KOCO3yOBIX KOJIEC TUIIOC ypaBHO-

BCIHICHHBIC OCCBBIC CHUJIbI U MUCITIOJIB3YIOTCA B BBICOKOHAIPYKCHHBIX IICPCaadax.
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Konudeckue mepepaun NpUMEHSIOT TOJIBKO B TE€X CIIyYasx, KOTJa 3TO HEoO-
XOJIMMO TIO yCIIOBUSIM KOMIIOHOBKH MAIIIMHBI; BUHTOBBIE — JIUIIb B CIEIAATBHBIX
ClTydasx.

Konéca BHyTpeHHero 3alerieHns BpallaloTcs B OJMHAKOBBIX HAIPaBICHUAX
U TIPUMEHSAIOTCS OOBIYHO B TUIAHETAaPHBIX Mepeiayax.

PeaykTopoM Ha3pIBalOT MEXaHW3M, COCTOSIIMKA M3 3yOuaThIX (WJIM YepBSU-
HBIX) TIEpeay, BHITOJHEHHBIN B BUJE OTJEIBHOTO arperaTa U CIyKallui Juist epe-
Jla9y MOIITHOCTH OT JBUTATENs K pabodeil MalrHe, C TOHMKEHUEM YTIIOBBIX CKOPO-
CTeH U yBEIIMYCHUEM KPYTSIINX MOMEHTOB.

B 3aBucumocTy OT yucna 3y0uaThiX mepenad paziudyaroT OJHOCTYIEeHYaThIe,
IBYXCTYIIEHYAThIE, TPEXCTYICHUATHIC PEIYKTOPHI.

PenykTopsl, cocTaBlieHHBIE U3 MWJIMHAPUYECKUX MPAMO3YObIX WU KOCO3Y-
ObIX KOJIeC, Ha3bIBAIOT HMIUWHApUYecKuMH. L{unuHapudeckue pemykTopsl obecrie-
YUBAIOT TIepeady JBIKESHUS MEXTy MMapalJIeIbHBIMU BaJIaMHU.

[To oTHOCUTENTHFHOMY PACIIONIOKEHHUIO BAJOB B MPOCTPAHCTBE PA3IUYAIOT TO-
PU30OHTAIBHBIC U BEPTUKAIBHBIC PEAYKTOPHI.

PenyxTopsl, copepkaline KOHUYECKYI0 U YePBSIUHYIO Mapy, HAa3bIBAIOT, COOT-
BETCTBEHHO, KOHMYECKHM U YEPBSYHBIM. Banmbel B 3THUX peayKTOpax dyaiie BCEro
NIEPIICHINKYJISPHBI.

IIpumep onucaHusi peAyKTopa

B manHo#t paboTe paccMaTpuBaeTCsl IUIUHAPUICCKUI JBYXCTYIIEHUATHINA pe-
TYyKTOp (pUCYHOK 29), BBITIOJIHEHHBIN MO pa3BEpHYTOH cxeMe (B OTIWYHE OT COOC-
HOTO, MMEIOIIETO MEHBIYI0 UIMHY). M3yuaeMblil peaykTop, Hampumep, MOKET
uMmeTh obo3Hauenue PI| — 350, rme ymcnmo 0003HAYaeT MEKOCEBOE PACCTOSHHE
MEXy BXOAHBIM U BBIXOJTHBIM BaJIOM.

Penyxrop PLI — 350 coCcTOUT M3 UyTyHHOIO KOpITyca, B KOTOPOM pa3MELIeHbI
OBICTPOXOAHASI U TUXOXOJHAs 3yOuaThle CTyneHu win nepenaun. lllectepHs ObicT-

pOXOI[HOﬁ CTYIICHU BBIIIOJIHCHA 3a0AHO C BXOJHBIM BaJIOM. Koneco YCTAaHOBJICHO Ha
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IPOMEKYTOUYHOM Bally (Bai — mectepHs). Kojieco THXOXOAHOM CTyNEHU YCTaHOB-
JIEHO HA BBIXOJIHOM WJIM THXOXOJHOM Bally PeIyKTOpa.

KpyTsmunii MOMEHT MEXly KOJIeCaMU M BaJIOM, a TAKXKE KOJECOM M BaJIOM,
nepenaeTcss 4yepe3 IIMOHKU. [ mpemoTBpamieHusi CMEIeHus BO Bpemsi paOoThl
3yOuaThIX KOJIEC BJIOJIb OCEW Ha BajiaX MPEIyCMOTPEHbI OYPTHKHU C OJTHOM CTOPOHBI
Y PACIIOPHBIE BTYJIKU C APYTOMl CTOPOHBI.

B xoHCTpyKIMuM peaykTopa NpuMEHEHb! NOAUIHNKY. [lepenaun B peaykTo-
pe koco3yObie. KpbIlliku MOJIIMITHUKOB BBIMOJHEHBI BPE3HBIMU WIIH 3aKJIaJHBIMU B
COOTBETCTBYIOIIME KOJIBLEBbIE KAHABKU B THE3JaX MO/ MOAIIUITHUAKH.

Co CcTOpOHBI BXOJHOTO U BBIXOJITHOTO BAJIOB KPBIIIKU BBITOJIHEHBI CKBO3HBIMU
U AMEIOT YIUIOTHSIOMMUE ycTporcTBa. Ha3HaueHne mocieqHux — MpensTCTBOBATH
MONAJAHUI0 MEXAaHUYECKUX YACTHUILL B MOJOCTh PEAYKTOPA U UCKIIOYUThH BBITEKAHUE
CMAa3KH 4epe3 KOJIBLIEBOM CTBIK MEKy BAJIOM U CTEHKOM OTBEPCTHSI.

K 4ncity OCHOBHBIX MAPAMETPOB HUIMHAPUYECKUX PEAYKTOPOB OTHOCATCS:

1) MexoceBO€ pacCcTOsTHUE;

2) nepenaToyHoe YHCIIO;

3) k03 dHIUIEHT ToNe3Horo aeicTBust Min “7Imax (ompenensiercs aHamm-
TUYECKU 10 JaHHBIM KMHEMaTHYECKUX Map);
4) nepenaBaeMas MOIIHOCTH MPHU 3aJaHHBIX YKCIaX OOOPOTOB HA BHIXOJHOM

BaJly U 3aJaHHBIX MaTC€puajiax KoJIcC.
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ObopynoBaHne U MaTePHAIbI

— HMJIMHIPUYECKUM IBYXCTYIIEHUYATBIA PELYKTOD;

— HMITaHTCHOUPKYIIb.

Yka3zaHus o TexHuke 0e30IMacHOCTH

OCHOBHBIC MOJ0KEHUS TEXHUKHU 6630HaCHOCTI/I, KOTOPBIMU OOJIZKCH PYKOBO/I-

CTBOBATbHCS CTY/ACHT, IPUBEJICHBI B IPUIIOKEHUH 2 K TabopaTopHOil padoTe No 1.

AR A o

JIOM.

ITopsa0K BbINOJTHEHUS] padOThI

Pazo0path petyKTop 1o y3mnam.

3amMepUTh IITAHTEHIUPKYJIEM OCHOBHBIE pa3MEPHI.

OnpenenuTs napamMeTpbl 3alETIICHUS.

HO,Z[C‘H/ITaTB quciia BY6BCB KOJIEC Z1 U Zp Ha MIECTCPHE M KOJICCE.

OHpC,IIGJII/ITB epeaaTo9YHOoC OTHOMICHHUC IO CTYICHAM WM PCAYKTOPY B IIC-

6. BbruepTUTh KHHEMATUYECKYIO CXEMY PEIYKTOPA U ICKU3 BUJA CBEPXY.

7. 3amoyiHATH Tabnwuiy 8.

Tabmuia 8 — OcCHOBHBIE TApaMETPhI PETYKTOPa

bricTpoxoanas nepe-

TuxoxomaHas nepe-

[TapameTpsl O603HaueHNe Aada Aada
IIeCTepHs | KOJECcO | MIECTEpHS | KOJECO

Me:xoceBoe

paccTosHHe

Uwucno 3yoneB

Hepez:aTquoe YHCJI0

[IIupuna xoneca

JlnameTp OKpy>KHOCTHU
BBICTYIIOB

OO6iee nepegaTouHOE
YHCIJIO PEIYKTOpa

Tumsl IIOJIIUITHUKOB
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Conep:xanue oTyera

OTueT 0 BBHINOJHEHUH PAOOTHI JOJIKEH COIEPKATh:

O N o g bk~ W DN PE

Ha3BaHUE PabOTHI,

11e71b PaObOTHI;

HCIIOJIb3yeMOe 000PyI0BaHNUE;

KHHEMATHYECKYIO CXEMY PEIyKTOPa;

ACKH3 BUA CBEPXY;

Ta0JHIy C OCHOBHBIMH ITapaMeTpaMH PeIyKTopa;
BBIBOJIEL.

KonTpoabHbBIe BONIPOCHI

YTto Ha3bpIBaeTCs peAyKTOPOM?

[To xakuM npHU3HaKaM Pa3InyarOTCs PEAYKTOPHI?

Yro Takoe nepesaToyHoe OTHOLIEHNUE PEAYKTOpa?

Kakune Tvnel mOJMUITHUKOB BbI 3HaeTe?

Hasnauenwue, ycTpoiCcTBO U KiIacCUpUKAIIS PETYKTOPOB.
KoHCTpyKIIMM yIUIOTHUTENBHBIX YCTPOUCTB.

CrniocoObl cMa3blBaHUS Nepead v MOAIIUITHUKOB PEIYKTOpA.

C kaxoif 11eNpI0 IIUPHUHA BEHIIA IECTePHU MPUHUMAETCs Ha 3...5 MM Oosbliie

HIMPYHBI BEHIIA Kojieca?

Cnncok JJureparypbl, peKOMEHAyeMblil K HCI0JIb30BAHUIO 110 TAHHOH TeMe

5. Texunueckas mexanuka. ConpoTUBIEHNE MAaTEPUAIIOB (TEOPUs U

npakTuka) : yaeonoe nocobue / A.M. baxonaun, O.M. bonrenkosa, O.1O. [laBb110B

u 1p. - Boponex : BopoHecKkui rocy1apCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX
texHosoruii, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To xe [DneKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141630

(03.02.2016). MarepuanoBeaenue u Texnoorus Mmetamios. [[lox pex. derncosa

ILT".]. M.: Mammnoctpoenue, 2002. — 638 c.

6. AnexcanapoB A.B. ConportuBiieHue MaTepuanoB: yueOHUK 1Ji By30B —

M.: Bricmas mxkouna, 2005.
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7. ®eonocweB, B. H. Conportusnenune marepuanos / B. H. ®eonockeB. — M.
Hayxka, 2005. - 512 c.
8. Tapr C. M. KpaTkuii Kypc TEOpETUUECKON MEXaHUKHU: YIeOHUK.- M.:

Brrcmas mxona, 2009.
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INPAKTUYECKAS PABOTA Ne 2
Tema: YEPBAYHbLIE PEIYKTOPDI.

Hean paboThl: 03HAKOMIIEHUE C KOHCTPYKIIMEH YEPBIUYHBIX PETYKTOPOB U pacyeT

OCHOBHBIX ITapaMCTpPOB, COCTABJICHUC KUHEMATHUYECKOM CXEMBI.

dopmupyemMble KOMIIETEHIIUN WIH UX YACTH

[TpuobperaeMbie KOMITETEHIIMA 00Pa30BaTEILHON TPOTPAMMBI MIPU U3yYCHUH
marepuana paszaena — [1K-13, I1K-14, I1K-15.

[Tocne ocBoeHus MaTepuaia 0akaigaBp OyJIeT CIIOCOOEH:

[1K-13: HanaxuBaTh, HACTPAUBATh M OCYIIECTBIISATH MPOBEPKY 000PYIOBAHUS
Y IPOTrPAMMHBIX CPEJICTB;

[1K-14: mpoBepsATh TEXHUUYECKOE COCTOSHHME, OPTaHU30BBIBaTh MPO(PUIAKTH-
YECKUE OCMOTPHI U TEKYIIUNA PEMOHT 000pYy10BaHUS;

[TK- 15: Kk OCBOGHHIO U SKCIUTyaTallud BHOBb BBOJAMMOTO O0OPYA0OBAHHS. .
Teopernueckasi 4acTb

OcHOBHbIE NOHSITHSA U onpeacjacHus

UYepBsiuHOM - Has3pIBaeTcsi 3y0Ouaras Tepenada, cocTosmas M3 JABYX
MOJIBM)KHBIX 3BEHBEB - UEpBSIKAa M 3y0UaTOro KoJjieca W MpeaHa3HAuYCHHAas IS
nepenadyn ¥ npeoOpa3oBaHusl BPAIIATEILHOTO JBMKCHUS MEXIY OpTaroHaJIbHBIMU
NEPEKPEIINBAIOIIAMHUCS  OCSIMHA.  UEpBSIKOM  HAa3bIBAIOT 3BEHO, HAapYyKHas
MOBEPXHOCTh KOTOPOro MMmeeT (GopMy BUHTA. UEpBSIUHBIM KOJIECOM HA3bIBACTCS
3y04aToe KoJIeco ¢ KOCHIMH 3yObsIMH, KOTOPOE 3aIlCTIISIETCS C YePBIKOM

Bunst uepBsiunbix nepenay u 4epBsikoB (pucyHok 30) (mo TOCT 18498-73).

1. Tlo BuAy nenMTENHHOM MOBEPXHOCTH YEPBSIKA!
— MWIMHAPUYECKHUE YEPBSIYHBIC MTEPEau - YEPBIK U KOJIECO B Mepeaadye UMEIoT

MUWINHAPUYICCKUC JCIIUTCIIBHBIC 1 HAYaJIbHBIC IIOBCPXHOCTH,
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— [JIOOOWHBIE YEPBSUHBIE MEPEAAYN - JEIUTEIbHAs U HayalbHAsl IOBEPXHOCTH
YyepBsika 00pa30BaHbl BpAIllEeHUEM OTpe3Ka AYTH JEIUTEIbHOW WM HavyaabHOU
IIOBEPXHOCTH ITAPHOT0 YEPBAYHOI'O KOJIECA BOKPYT OCH YEPBSKA;

2. Ilo BUy TEOPETHYECKOTO TOPLIOBOTO NPOQUIISl BUTKA YEPBSIKA

— apXUMeaoB uepBsK (ZA) - mpoduiib BHIIOIHEH MO apXUMEIO0BOM CIHUpaH;
— SBOJIbBEHTHBIN UepBsK (Z]) - mpoduiib BBINIOIHEH 110 3BOJIBBEHTE OKPYKHOCTH;

— KOHBOJIIOTHBIHN 4uepBsK (ZN) - mpo(uiIb BBITIOIHEH 0 YIJTMHEHHOW 3BOJIbBEHTE

Luaunopuy eckan Yepeay al nepadaida Inobouduaa yepeaihan nepedaia

1 — yepBsik; 2 — 3y04aToe Koyeco.

Pucynok 30 — Bujibl 4epBsSYHBIX Mepeiay

KoncTpykuusi v onucanmue pexyKkropa

KoHcTpykiust 4epBsSYHOTO peyKTopa MpuBeeHa Ha pucyHke 31, Ha KoTopoM
0003HAaYEHBI CIETYIOIINE COCTABHBIE YACTH:

1 — npoOxa MacIOCIMBHOTO OTBEPCTHUS; 2 — MacjOyKa3aTelb; 3 — 4epBskK; 4 —

KOpIyC; 5 — KpbIIIKA MOJIIMITHUKA; 6 — POJUKONOAIIMIIHUK KOHUYECKH; 7 — Ball
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BEJIOMBIN; 8 — KOJb1I0; 9 — Kojeco depBsiuHOe; 10 — GOJT KpEIUICHHUS KPBIIIKUA C
kopmmycom; 11 — mtudt; 12 — Gont crsoxHOM; 13 — Kpblka Kopyca; 14 — Kpblka
moka; 15 — ornymmnHa; 16 — mpoknanaka;, 17 — peiM-Oont, 18 — 11aiios
perynupoBouHbie; 19 — kppibyaTka; 20 — maiba cronmopHass MHOToOJam4aTas; 21 —
raiika Kpyrijas numineBas; 22 — yIJIOTHEHHE BOWJIOYHOE.

Pacnonoxxenue uepBsika B Iepefadye MOXKET ObITh BEPXHUM, HIKHUM H
O00kOBbIM. B m3ydyaeMoM peayKTope uYepBsK pacloyiOKeH BHU3Y, YTO JIOIMYCTUMO
Mpu  OKPYXKHOM ckopocTH 4...5 m/c. B 3TOoM ciydae mnpeaesibHO JIOMYyCTUMBIN
YPOBEHb Macjia JOJOKEH MPOXOAUTh MO ILEHTpaM TeJl HWKHHUX KadeHUs
MOJAIMITHAKOB. EClI py 3TOM YepBsIK MOTPYyKAETCSI B MACIO MEHEE YeM Ha 2,5 m
r€ M — MOJYJIb 4YepBsiKa, TO IJIS IMOAAYM Macja B 3alCIUICHHE NPUMEHSIIOTCS
pazOpBI3TUBATEIN.

Benen uepBsiuHOro Koseca 9 yarie BCEro BBIMOIHIETCA U3 OPOH3 Pa3IUYHBIX
MapoK, a HEHTpP KOJIeCca — U3 CTAJIA WA YyTYHa.

B omnopax Bana yepBsika U YEPBSIYHOTO KOJECA YCTAHOBJIEHBI MOJAIIUITHUKA C
KOHMYECKHMH pOJIMKaMu. BHyTpeHHHUE KOJIbLIa MOAIIUITHUKOB MOCAKEHBI HA BAJIBI C
HATATOM, 4YTOOBI MCKIIOYUTh TPOBOPAYMBAHME IIIEEK U WX Pa3BaJbIIOBKY.
Hapy>xHble KOJblia MOJMUITHUKOB B KOPITYCE YCTAHABIUBAIOTCS C HE3HAYUTEIbHBIM
3a30pOoM, OOJIETYaIOIIMM OCEBOE IEpEMEICHHE KOJIEl MPU PEryJupoBKax HaTAra
MOJAIIMITHAKOB M OCEBOI0 MOJOKEHUS YEPBIYHOTO KOJIECa.

B kppunkax S5 pasMemieHbl YIUIOTHUTEIbHBIE KOJIbLIA M3 BOMJIOKA,
MPOMUTAHHOTO MACJIOM. YTIUIOTHEHUSI MPENSATCTBYIOT BBITEKAHMIO Macia Hu3
peayKTOpa M NOMAJaHUI0O MbUIM U TPs3M B MOJUIMIIHUKK W 3anerieHue. bosee

HaJAC)KHBIMU ABJIATOTCA MaHKXCTHBIC YIITIOTHCHUS.
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19 6 120\21\18\5

Pucynox 31 — PenykTop yepBsSUHbIH
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Kopnyc 4 wu kpbimika 13 M3roTaBIMBarOTCS W3 4YyryHa. OTH JAE€Talu
BBITIOJHSAIOTCS. C peOpamMu C UEIbI0 MOBBIIMICHUS KECTKOCTH W YBEJIMYCHUS
MOBEPXHOCTH OXJaXJEeHHUs. B HUXKHEH dYacTH KopIiyca HMEeTCs OTBEpCTHE,
3aKpbeIToe pe3bOoBoOi mpoOkoil 1. Uepe3 5TO OTBepcTHE Macio yAalasieTca U3
Kopryca. JIns usmepeHus: ypoBHsI Maciia IPUMEHSAETCS KEe3JIOBbI MaclioyKa3aTelb
2.

Ha kpsbimuke 14 cMOTpPOBOrOo OTBEpPCTUS pacCHOJIOkKEHA OTAymMHa 15,
npenHa3HaueHHasl JJis BbIPABHUBAHMS JIaBJIICHHUSI B PEIYKTOpPE U aTMOC(HEpPHOTO.
Yepe3 cMOTpoBOE OTBEpCcTHUE (JIOK) MPOU3BOJIUTCSA 3aJMBKAa Maciia B PEIyKTOp,
KOHTPOJIb 3yOhEB UEPBAYHOTO KOJIECa M HAOIOJEHWE 3a PACIIONIOKEHUEM TSTEH
KOHTaKTa M WX BEJIUYMHOW MPU PEryJIUPOBKE OCEBOTO IMOJOXKEHHUS UYEPBAYHOTO
KoJIeca.

IIpenMyniecTBa U HEJOCTATKH YePBAYHbBIX 3y0UaATHIX NMepeaay

[Ipeumyiiecrna:

— Onaromapsi MaJloMy 4YHCIYy 3ax0JIOB YepBsSKa 4YepBSYHAS TMepeaada
MO3BOJISIET PEAIM30BBIBATh B OJHOW CTYNEHU OOJIBIITUE TIEPEIaTOUHBIC
OTHOLIEHUS;

— o01amaet BEICOKOH MIIABHOCTHIO, HU3KUM YPOBHEM BHUOPAIIH U IITyMa,

— TO03BOJIIET 00ECTIeUNTh CaMOTOPMOXKCHHE YEPBIYHOTO KoJieca ( Mpu
MaJbIX yriax noJbeMa BUTKa Mepeiaya ABUKEHUS OT Baja YepBAUYHOTO
KOJieca K YepBSIKY CTAaHOBUTCSI HEBO3MOMKHOM)

Henocratku:

— BBICOKAsl CKOPOCTb CKOJIbXKEHUSI BJIOJIb JIMHUU 3y0a, 4YTO BEJIET K MOBBIIIEHHOMN
CKJIOHHOCTH K 3aefaHui0 (HEOOXOJUMBI CIelHalIbHbIE CMa3Kh M MaTepUalibl
JUIsi 3y04aToro BeHIa 4YepBsSYHOro Kojeca), cHwkenuto KIIJ[ u Oomnee
BBICOKOMY TEILJIOBBIJICIICHUIO.

O6opynoBaHne U MATEPHUAJIBI
— PEAYKTOp YEPBIYHBIN,;

— IITAHT€HUUPKYJIb.
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Yka3aHus o TexHUKe 0e30MaCHOCTH
OCHOBHBIE TIOJIOKEHUS TEXHUKH O€30MacHOCTH, KOTOPBIMH  JOJIKEH
PYKOBOZICTBOBATbCS CTY/ICHT, IPUBEACHBI B IPUIIOKEHUH 2 K J1a00paTopHOM paboTe
Nel.
IMopsaok BeINOJTHEHUS] padOTHI

1. Usmeputes aumameTpbl THXOXOAHOro d, ® ObicTpoxomHoro BaioB g,
a Takxe pacctossHus Ny 1 Ny OT MIOCKOCTH OCHOBaHMS KOPITyca JI0 BEPXHUX TOYEK
BajioB 0, u dg (pucyHok 32). Pe3ynbTaThl M3MEpeHHMId 3amucath B TabIuIyy 9 oTyera.
2. BpIUMCIUTh MEXKOCEBOE PACCTOSHHME MO JAHHBIM H3MEPEHUN MO YpPaBHEHUIO
n. 4 Ttabmuiyy 9 otuera. PesynbraT pacuera 3aHECTH B OTY JKe TaOJHILy.
PacuetHnoe 3HaueHue a,, cpaBHUTH co ctangapTHeIM o 'OCT 2144-76.
3. OnpenenuTs napaMmeTpbl YepBiKa M UYEPBAYHOTO KOJEca HEMOCPEACTBEHHBIMU
M3MEPEHUSIMU WJIM pacueTaMH IO ypaBHEHUSM JaHHBIM B Ta0nuie otyeta. B oty
Ta0JIMIly 3aHECTH Pe3yJIbTaThl PACUETOB U U3MEPEHUH.

3navenus q u m coraacytores ¢ 'OCT 2144-76:

m =1,0; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; ... — [ psan

m=1,5; 3,0; 3,5; 6,0; 7,0; 12,0; ... — Il psan

q=6,3; 8,0; 10,0; 12,5; 16,0; 20,0 ... — I psan

q=17,1;9,0; 11,2; 14,0; 16,0; 18,0 ... — Il psix
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YepBsIKA U YEPBIYHOIO KOJIECA

Tabmuua 9 — PesynbraThl M3MepeHUN W pacuera napameTpoB PEAyKTopa,

Ne | HammenoBanue na- PesynbTaThl
PacueTrHble ypaBHEHUS
/Tt pamerpa pacyeTa | 3amepa
1 2 3 4 5
Penykrop
HnameTtp
1 OBICTPOXOJIHOTO Ba-
1a dg, MM
JnameTtp
2 TUXOXOJIHOTO
Bana d,, MM
3 Pasmepsr hy
u hy, MM
Me:xocesoe d d
4 ay = (N2 ——) ~ (" —=>)
pacCTosIHUE, MM 2 2
MexoceBoe
3) paccTosiHHe ay =05(z2 +g+2x)m
pY 3aJJaHHOM X
Yepssx
6 YHucio BUTKOB .
(3ax0/10B) UepBsIKa !
5 Kosdpuruent _05dqy - 27 —2ay
nuameTpa ayw —0,5d 41
8 Monyib, MM m=da /q+2
9 JlnameTtp BepLIH dyg =dg +2m
BUTKOB YEPBSAKA, MM
10 JlenuTenbHbINA d; = mg
JIIaMETP YepPBIKa, MM 1
Hauvanbubiii 1ua-
11 A dyg = (g +2X)M
METp YepBsKa, MM
z
19 JlenuTenbHbIN yro tgy =+
noabeMa a
(C TOYHOCTBIO 10 CEKYH/IbI)
JnamMeTp oKpykHO-
13 CTH BIIAJUH dfg =d;—2,4m
YepBsiKa, MM
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OxoHyanue Ta0aIuIbI 9

1 2 3 4 5
14 Pacuernslit mar oy = zm
YepBsKa, MM

JInuHa Hape3aHHON

15 YaCcTH YepBsIKa by = (11+0,06z5)m
npux =0
YepBsAdHOE KOJIECO
16 | UYwcno 3yObeB Koseca Z,
17 JlenuTenbHbIN d, =mz,
JMaMeTp KoJleca, MM
HanGompmmii 6m
18 | amamerp YepBAYHO- dam, <da2 + ) 42

ro KoJjieca, MM
JnameTp BepIIMH
3yObeB KOJIeca, MM

[[Iupuna BeHIIa
20 | yepBsSYHOTO KOJIECa,
MM

19 dgap =dp +2(1+x)m

by <0,75d 4
Z1 paBHO 1 2

[Ipumeuanue.
Jna umudyemblx U ¢Qpe3epyeMbIX UYEpBSKOB MOJIYYEHHYIO MO Tabiauie
BEJIMUKHY Dy caeayeT yBeauuuTh Ha 25 MM mmpu M < 10 MM.
Conep:xkanue oTyera
OT4eT 0 BBINOJHEHUU PabOTHI IOJKEH COIEPKATh:
— Ha3BaHuUe paboThI;
— 1IeJIb pabOoTHI;
— HUCHOJb3yeMoe 000pyAOBaHNUE;
— KHMHEMaTHUYECKYI0 CXeMY PEeIyKTopa;
— 3CKH3 BUJA CBEPXY;
— TabauIly ¢ OCHOBHBIMHU IapaMeTpaMu pelyKTopa;

— BBIBOJBI.
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Pucynok 32 — IlapameTpsl nepefauu, 4epBsika U YEPBAYHOTO KoJieca

KoHTpoJibHBbIE BOIPOCHI

. IloueMy ypoBeHb Maciia NPU HWKHEM pACIOJIOKCHUH dYepBsKa JIOJDKCH
OTPAHUYUTHCS IICHTPOM TN Ka4eHHs TIOIITHUITHUKOB?

. IloueMy HEJOIyCTHMO TaKO€ pACIOJIOKCHUE IIATCH KOHTAaKTa Ha 3YyObsiX
YEpBSYHOTO KOJIeca, KaK 3TO M300pakeHO Ha PUCYHOK 6.3, 6 u 6.3, B?

. IloueMy ¢ TIOHMXEHHEM >KECTKOCTH TOIIMITHUKOB B OMOpPaX W MPH HATUIUU

3a430pa B HOJAIIHUITHUKAX IMMOBBIMIAKOTCA JUHAMHWYCCKUC HAI'PY3KHU B Hepenaqe?
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4. Yem 0OyCIIOBJICHO pa3MYHOE pACIONIOKEHHE YEpBSKA OTHOCUTEIIBHO
yepBsiuHOTO Koseca? HauepTure cxembl pacroyioKeHHs U OOBSCHUTE UX
OCOOEHHOCTH.

5. Tlouemy BeHIIbI YEPBAYHBIX KOJIEC U3TOTABIUBAIOTCA U3 OpOH3?

Cnucok JuTepaTypbl, peKOMeHIyeMblii K HCI0JIb30BAHHUIO 110 IAHHOI TeMe

1. Texunueckas Mexanuka. COMPOTUBICHHE MAaTEPHATIOB (TEOpHUs U
npakThka) : yaueonoe nocodue / A.M. baxonaun, O.M. boarenkosa, O.1O. J[aBbii0B
u Jp. - BopoHex : BopoHexckuii Tocy1apcTBEHHBIN YHUBEPCUTET WHKCHEPHBIX
texHosoruii, 2013. - 174 c. - ISBN 978-5-89448-966-7 ; To »xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141630
(03.02.2016). MarepuanoBeaeHue u TexHosorus MmetauioB. [[Tox pex. derncosa
ILT.]. M.: Mammnoctpoenue, 2002. — 638 c.

2. AnexcauapoB A.B. ConpoTuBiieHne MaTepranoB: y4eOHUK 1 BY30B —
M.: Bricmas mxkoua, 2005.

3. ®eonocnes, B. H. Conporusnenne matepuanos / B. H. ®eogocbeB. — M.
Hayxka, 2005. - 512 c.

4. Tapr C. M. Kpatkuii Kypc T€OpeTHIECKON MEXaHUKHU: YI4EOHUK.- M.:

Bricmas mxona, 2009.
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INPAKTUYECKAS PABOTA Ne 3
Tema: PACYET IIPUBOJIA PABOUYEM MAIIIMHBI.

eab padoThi:

— ompezeNieHue MepeAaToYHbIX YUCEN BCeX Mepenad oOIero nepeaaToyHo-
ro umucnia, obmero KIIJI, a Takke TMHEHHOW CKOPOCTH BCEX BaJIOB BPAIIAIOIICTOCS

MOMEHTA Bajia pabouyeld MalluHBbI.
®opMupyemMbie KOMIIETEHIIMU UM UX YACTH

[IpuoOpeTaeMbie KOMIETCHIIUU 00Pa30BaTEILHON MPOrPAMMBbI ITPH H3YYCHUN
Martepuana pasnena — [1K-26.
[Tocne ocBoeHust MaTtepuana 60akaiaBp Oy/IeT CIOCOOEH:

[1K- 26: pa3pabaTbeiBaTh IPOEKTHI (B COCTABE aBTOPCKOTO KOJJIEKTUBA).

Teopernueckasi 4acTb

OO0mme cBegeHusa

WcnonuurensHple yctpoiictBa (MIY) B 3aBUCHMOCTM OT Ha3Ha4eHUS U
OCHOBHBIX (YHKIIMOHAJbHBIX TPU3HAKOB pPAa0OTAIOT B HIMPOKOM JHANa3oHe
CKOpOCTeN M Harpy3ok. B kauectBe nmpumepoB MY MOXHO NPUBECTU pa3IMYHbIC
MEXaHM3Mbl W arperartel B IOABEMHO-TPAHCIOPTHOM, METAJUIyPTHYECKOM
MAILIMHOCTPOEHUHU, B CaMOJIETOCTPOCHUHU, CTAHKOCTPOCHUHU, & TaKXKE IPUBOIBI
AHTEHHBIX OJIOKOB U CUHXPOHHO-CJIEAAIuUX cucteM POA u T. m.

OKOHOMHMYECKH  HELEJIeCO0Opa3HO MNPOEKTUPOBATh M HM3TOTaBIMBATh
CIIEUAIBbHBIN ABUTATEIb 11 Kaxaoro MY. [1o3ToMy mpOMBIIIIIEHHOCTh BBIITYCKAET
OTPAaHUYEHHYIO T'aMMy JBUraTeled, a Uil COIJIACOBAHMS YIJIOBBIX CKOPOCTEM M
Harpy3ok MY u UCTOYHMKA MEXaHUYECKOW SHEPIUU HCIIOJIB3YIOT Pa3jIuyHbIE 110
KOHCTPYKTUBHOMY  YCTPOMCTBY M NpPHUHIMUIY NOpeoOpa3oBaHUs  JABUKECHUS
MexaHuuyeckue nepenaud. Hambonee pacmpoCTpaHEHHBIM BWJIOK MEXaHMUYECKHUX

nepeaay sBIAIOTCS 3yOuaTble nepeiayu.
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Puy,nuy

Pucynok 33 — O6m1as cxema npuBo/jia

Ha pucynke 33 nmokasana oO1ias cxema npuBoja, COCTOSIIETo U3 ABuratens 1
MEXaHMYECKON Meperauyd 2 U HCHOJHUTENBHOTO YCTpPOMCTBAa 3, KMHEMaThyecKas
CBSI3b KOTOPBIX OCYIIECTBISETCS C moMoIsio MydT 4. Ecnu yrioBasi ckopocTh Ha
BXOJIE€ TEPENauYd MEHBIIE YIJIOBOM CKOPOCTH HA BBIXOJIE, TO TAKYHK MEpenaqdy
HAa3bIBAIOT MYJIbTUIJIMKATOPOM.

B cBa3u ¢ oOmed TeHACHIMEH TOBBIIMICHUS CKOPOCTEW JBUTraTesien
HauOoJIbIIIee PACTPOCTPAHCHHUE TMOJYYWUIN Tepeaadd, MpeJHA3HAUYCHHbBIE IS
MMOHM>KEHUSI YTIIOBBIX CKOPOCTEW U COOTBETCTBYIOLIETO €My MOBBIIICHUS MOMEHTOB.
[TosToMy B ganpHelIeM OyAyT paccMaTpUBATHCS TOJBKO PEIYKTOPHI.

Tak kak Banel peaykropa (BXOJHOM UM BBIXOJHOH) HEMOCPEICTBEHHO
coenuHeHbl ¢ Banamu aurarens u WMY. IlepematouHoe OTHOIIEHHE pEIyKTOpa
OIPENIENAETCS OTHOIIEHUEM YTJIOBBIX CKOPOCTEN aBurarens u Y.

[lapa compspkeHHBIX 3yOuaThIX KOJIEC B PEAyKTOpe 00pa3yeT CTYICHb.
PenykTopbl MOryT COCTOSITh M3 OJHOM (OJHOCTYNEHYAThI€) WM HECKOJIBKHUX
CTyNEHEW, COEIMHEHHBIX MOCJeN0BaTeNbHO (MHOroCTyneH4arsie). CTyeHu MOTYT
OBITb COCTABJICHBI W3 PA3IMYHBIX MO THUIy 3y0YaThIX KOJIEC: C MPSIMBIMU WM
HETIPSIMBIMU 3yObsIMHU, MUIMHAPUYECKUX WM KOHUUYECKUX KoJiec. CTyleHb MOXKET
COCTOATh M3 IMaphbl YePBSIK-UEPBIUHOE KoJieco. BriOop uncna crymeHeit pemaykropa

ONPENEIIIETCS MEePENaTOYHbIM OTHOILIEHHEM peayKTopa. [ oaHOCTynmeH4aThIX
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KOHUYECKUX PEIYKTOPOB MEPEIaTOYHOE OTHOIIEHNE OOBIYHO HE MPEBBIIIAET S ... 6,
Ui quauHApudeckux - 7 ... 8, mnus yepBsuHbix - 50 ... 70. Ilpu 3HayeHUsAX
NEepEIaTOYHOTO OTHOIIEHMUS, MPEBBIIAIONINX YKA3aHHBIE BEJIIMYUHBI, TPOCKTUPYIOT
JIBYX - WU MHOTOCTYIEHYAThIE PeayKTOphl. CXeMbl HanboJiee pacpoCTpaHEHHBIX
TUMOB JBYXCTYNEHYAThIX PEIYKTOPOB, a TaKKe€ PEKOMEHJyEMbIE 3HAYEHUS
nepeaTOYHbIX OTHOIICHUH IIPEICTaBIEHbI Ha pUCYHKE 34.

CryrnieHb pelyKTopa, HEMOCPEACTBEHHO COEJUHEHHYIO C JIBUTATeNeM,
Ha3bIBAIOT OBICTPOXOJHOM; CTYNEHb, BBIXOJHOW Ball KOTOpoM coenuHeH ¢ UY -
TUX0X0AHOM. [lapamerpam cTynmeHeW NpPUCBAMBAIOT COOTBETCTBEHHO WHIEKCHI b
i T.

Takum 00pa3om, coriaacHO PUCYHKY 34 a-T Ha Bajy 1 3akperieHa IecTepHs
OBICTPOXOJHON CTYINEHHU, BpAIIAIOIIAsCi CO CKOPOCTHIO 3TOTO Bajia ,, PaBHOM
CKOpPOCTH BpalleHUs pOTOpa JJIEKTPOABUTATENS; HA Bally 3aKpEIUIEHO KOJIEeCcOo
TUXOXOJHOM CTYIICHHM, BPAIAIOIIEroCsi CO CKOPOCThIO 3TOr0 Bajla w,,, PaBHOM
CKOPOCTH BpallleHHs Bajila UCIIOJIHUTEJIBHOTO YCTPOMCTBA, a KoJiece OBICTPOXOHOM
CTYNEHU W LIECTEPHS THUXOXOJHOW BPAIAIOTCA C OAUHAKOBBIMU CKOPOCTSIMU @), .
3HaHUE YTJIOBBIX CKOPOCTEH MepeaaBaeMOl CTYNEHbIO MOIIHOCTHU ITO3BOJISICT
BBITIOJTHUTh TE€OMETPUYECKUM M MPOYHOCTHOM pacueThl dJIEMEHTapHOU 3y0uaToi
nepeaayu.

O4eBUIHO, UYTO KaXKJBIH U3 PEAYKTOPOB IMPEJACTABISIET COO0N KOMOWHAIIUIO
nepesay, OTIWYABIINXCS TUTIOM 3yObeB M 3y0UaThIX KojieCc. DT KOMOWHAIIMU MOTYT
OBITH COCTABJICHBI U3 CICAYIOIINX THUIIOB AIEMEHTAPHBIX Mepe/iay:

KOHHYECKOH TIPsMO3y0o0ii;

KOHUYECKON C HEMPSIMBIMU 3yObsSIMH;

UIMHIPUYECKOHN MPIMO3yOOH;

HUAJIMHIPUYECKON KOCO3yOOMH.
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| - BXO1HOM Bai;

I - mpomexxyTOUHBII1 Ba,

1l - BeIXOOHOM BaJl.

) e)

a - TPEXOCHBIN IUIUHAPUIECKUM; O - TPEXOCHBIA IMJIUHAPUYECKUH C
pa3IBOCHHOMN OBICTPOXOIHON CTYIIEHbIO; B - COOCHBIH; T - TPEXOCHBIM
KOHMYECKO-IIUINHAPUYECKUN; [T - YEPBAYHBIN C BEPXHUM PACIIOI0KEHUEM
YEPBAKA; € - YEPBAYHBIN C HKHUM PACIIOJNIOKEHUEM YEPBSKA
Pucynok 34 — Cxembl HanboJjiee pacClipOCTPAHEHHBIX TUIIOB PETYKTOPOB

Takum oOpa3om, pacueT peayKTopa MOXKET OBITh CBEIEH K pacueT
AleMEHTapHbIX nepefad. CxeMbl TaKUX AJIEMEHTAPHBIX Nepeaad MpeAcTaBICHbl Ha

pucyske 39.

55 5 1

B) r

a
) e)
a - KOHUYecKas mpsMo3ydast; O - KOHWYEeCKasi C KOCBIMU 3yObsSIMH; B -
KOHUYECKasi ¢ KPYTOBBIMH 3YObsIMU; T - IIWJIUHAPUYECKas MpsMo3yoast; 1 -
WIMHIpHYECKast KOco3yOas; € - MEeBpPOHHasI.
Pucynok 35 — CxeMbl 2JieMeHTapHBIX 3yOUaThIX mepeaay
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ITepenaroyHoe OTHOLIEHHE PEAYKTOPA U pacnpeeeHHe ero no CTynHaM

O4eBUIHO, YTO NEPENATOYHOE OTHOLIEHUE PENYKTOpAa €CTh NMPOU3BEICHUE
[EPENaTOYHBIX OTHOIICHUMN CTYIICHEH.

Bri6op mepenaTouHbIX OTHOIICHHWN OKa3bIBA€T CYIIECTBEHHOE BIMSIHHE Ha
rabapuThl, Maccy, YCJIOBHs CMa3KH M CTOMMOCTb peaykTopa. Hinke mpuBomsTcs
PEKOMEHIALMU [0 pa30MBKE MEPEJaTOYHOrO OTHOIIEHUS JBYXCTYINEHUYATBIX
PEAYKTOPOB, MO3BOAAIIME TMOJYyYUTh MPUOIU3UTEIHHOE PABEHCTBO TUAMETPOB
PaBHOIIPOUYHBIX KOJIEC OBICTPOXOJHON U TUXOXOAHOM CTYIEHEH NPU UCIIOJIb30BaHUU
MaTepHaIOB KOJEC C OAUHAKOBBIMHU MEXAHWYECKHMMM XapaKTEPUCTHKaMU. OTO, B
CBOIO O4Yepelb, AAET BO3MOXKHOCTb CIPOEKTUPOBATH PEIYKTOP C HANMEHBIIMMHU
rabapuTaMu, MacCOl U CTOUMOCTBIO NMPU IPOYMX PABHBIX YCIOBUSX.

O6mmii KIIJI npuBoaa

O6muit KIIJI nmpuBoma Haxomutcss kak mnpousBenenue KIIJ[ oTnenbHBIX
3BE€HbEB KUHEMATUYECKOM LIETN:

Mo=MN1 M2 M3 - Nn-

3naueHus KIIJI oOToensHBIX 3BEHBEB KUHEMATHYECKOM LEMU MOXKHO
npuHUMATh 1o Tabnuie 10.

OnpepnesieHue mepegaTOYHOr0 OTHOLICHHWS NMPUBOAA U ero pa3dMBKa IO

CTYNeHSM Iepeaay.

OO1ee nepegaToYHOE OTHOIIEHUE PUBOA ONpeesieTcs Mo popmye
Uo = Npa/Nyy
C 1pyroil CTOPOHBI, OHO MOXET OBITh TMOJIYYEHO TEPEMHOKECHUEM
nepeaaTOYHbIX OTHOLIEHUH OTIENIbHBIX CTYNEHEN Mepeiay, TO €CTh
u,=U,-U, -U;.U,,
rae Uj — mepeaaToyHoe OTHONICHHE OTACIBHOMN 1-i CTYTICHH Iepesad,

N — 4ucio CTYHCHCﬁ nepeaay 1o KHHEMAaTUYECKON CXEME.

PaBenctBo obecneunBaercs myrem noadopa Uj.
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Ta6bmua 10 — Koaddunuent mnonesnoro paevictBus (KII) oTaenbHBIX

3BEHLEB KHHEMAaTHUUECKOM 11(S70041

Tun 3BeHa O6o3HaueHue KIIJI

[lepenaua 3yOuaras:
IATUHAPUYECKAS 3aKPBITAs Nz 0,97 - 0,99
UJIUHAPAYECKAS] OTKPHITas Nuo 0,90 - 0,95
KOHUYECKAS 3aKPBITAs Nk3 0,95 - 0,97
[lepena yepBsuHas npu me-
PEIaTOYHOM OTHOIIICHUU:

cBbIie 30 N1 0,70 - 0,80

ot 14 o 30 N2 0,75 - 0,85

ot 8 1o 14 N3 0,80 - 0,90
[Tepenaua pemeHHast
(BCe THIIBI): Np 0,94 - 0,96
ITepenaua nenxas N 0,93 - 0,95
Mydra coenuHuTEIBHAS M 0,98
[Togmmmanky kaueHus (mapa) Nn 0,99

Ecnun mo kuHemaTuyeckoW cxeMe mepefad peayKTopa HMMEeTcs OTKpbITas
nepenada  (3ybuaras, IemHas WIM pPEMEHHas), TO, MPUHUMAas MO Tadm. 5
IepeaTouHOe OTHOIICHHWE OTKPBITOM Iepelauyd, HaxXoAAT IepeJaTovyHoe
OTHOILIEHHE PEIYKTOpA:

U, = Ug/Ugy,
rae Uy, — neperaToyHoe OTHOIIEHHE OTKPBITON Iepeaayn.

Ecim otkpbITO# niepenaun B npusoe wer, 10 U, =U, .

[Ipumem o06o3HaYeHUsT TMepeAaToyHbiX oTHomeHut: U, — OTKpbITas
3ybuatas nepenaya; U, — nenHas nepenada; Uy, — peMeHHas nepeaaya.

[Tocne ompenenenus oOIIEro NePeaTOYHOI0 OTHOIIEHUS PEAYKTOpa Mpo-
M3BOJUTCA €ro pa3OuBKa 1O OTACNbHBIM CTyHeHsSM Tnepenad. B ciyuae

CTaHJAPTHOTO PEAyKTOpa pa3OMBKa MO CTyNEHM He npou3Boautcs, a Ug = Up.
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Ilepenatounble  OTHONICHWS OJHOCTYNEHYATHIX IUIMHAPUYECKUX U
KOHUYECKUX PEAYKTOPOB, TMPOEKTHUPYEMBIX JUISI CEPUUHOTO IPOW3BOCTBA,
BBIOMPAIOTCS U3 PSAIOB:
1-ipan 20 25 3,15 40 50 6,3 8 10 12,5
2-ipsin 2,24 2,8 355 45 5,6 7,1 9 112 -

[Ipennoututensuee 1-i psa. s oaHOCTynmeHYaThIX PEAyKTOPOB (3a
MCKITFOUCHHEM YEPBSIYHBIX U BOJTHOBBIX ) HE PEKOMEHyeTcst OpaTh OoJee:

Unmax = 6,3 - 1711 KOHUYECKUX TIepeiay;

Unmax = 8 - U1 TUIMHIPUYECKUX TIepe/iay;

Umax = 12,5 - 151 mmanetapHbIxX iepemad.

IIpn Oonpmmx 3HaueHuAx Uy, NOPUHUMAIOT YUCIIO CTyIEHEH Iepenad
OOJBITIIE €AWHMIIBI WJIH, €CJIIM 5TO BO3MOXHO, MPUMEHSIOT O0Jee THXOXOIHBIH
JIBUTATCIb.

ObopynoBaHne U MaTePHUAJIbI
CxeMbl KWHEMaTUYECKUX TIPUBOJIOB UCIIOJTHUTEILHBIX YCTPOUCTB.
Yka3anus no TexHuke 0€30MacHOCTH

OCHOBHBIE TIOJIOKEHUS TEXHUKH OE€30MacHOCTH, KOTOPHIMHU JIOJDKEH
PYKOBOJICTBOBAThCS CTY/ICHT, MPUBECHBI B MPUJIOKEHUHU 2 K JabopaTopHOM padboTe
Nel.

IMopsioK BbINOJTHEHUS] PA0OTHI

OnpenenuTh epeaaTOUYHbIC YUCIA BCEX Mepead, ooIIee nepeaToqyHoe ync-
10, obmuit KITJI, a Takyke muHEHHbIE CKOPOCTH BCEX BAJIOB, BPAIIAIOIIETO MOMEHTA
Bajia paboyei MaIIMHBI 0 UCXOAHBIM JaHHBIM BhIJAHHBIM Ha 3aHSATHUHU.

Cxema npuBO/ia MpUBEJIeHA Ha pUCYHKE 36.
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Pucynok 36 — Cxema mpuBojia

. HCpCI[aTO‘IHOC YHCJIO BCECX II€pcaayd U O6H.ICC NnepeaaTo4YHoOC Ynciio

u= u3y6'upeM'uuen

. O6mee KITJL n=Npew Nays Nron

. MomHocTh nepenaBaemas Banamu. Pq; Py Ps; Py.

. YTIIOBBIE CKOPOCTH. 01; M7; M3 V4 .

. YrioBas 1 JIMHEWHAasi CKOPOCTh paboueill MallluHbL. M; V.

. Bpamarommii MOMEHT Ha Bajly ABUTATeNs U Bajia paboueil MallliHBbI.

. OKkpyx)HO€e ycuiaue padoueil MalllMHbI/CUla HATSDKEHUS KaHaTa.

Conep:xanue oTyera

OTueT 0 BBHINOJHEHUH PAOOTHI JOJIKEH COAEPKATh:
— Ha3BaHue paldoTBhI;

— 1IeJIb pabOoThI;
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— HUCXOJIHbIE TAHHBIE;

— pacyerTsl;

— BBIBO/JIBL.

KonTpoabHbIe BONPOCHI
1. UTo Ha3bIBAETCS PELYKTOPOM?
2. KakoBo ero Ha3Hau€HHE B IPUBOJE MAIIHHbI?
3. [louemy nunuHapHUUECcKre 3y0UaThie peayKTOPbI MOTYUUIIH IIUPOKOE TPHU-
MEHEHHUE B MAIIMHOCTPOEHUU?
4. ITo KakuM CX€MaM BBIMOJIHSIOT HWJIMHIPUYECKUE ABYXCTYIIEHYAThIC
PEIYKTOPHI?
5. [laliTe XapakTepUCTUKY KaXKIOW CXEME WIMHAPUYECKOTO JBYXCTylEHYa-
TOTO pPEeyKTOpA.
6. [IpuBenute Knaccuukanuio peayKTopoB.
7. Uto omnpenensieT TUIl peaykropa?
8. Kak onpezensiercst TunopasMep peaykropa?
9. Uto siBAsieTCS OCHOBHBIMM MapaMeTpaMu LHWJIMHAPUYECKOTO peayKTopa?
10. Yto siBAsieTCS OCHOBHBIMHU MapaMeTpaMu KOHUYECKOTO pelyKTopa?
11. Yto siByIsieTCSI OCHOBHBIMM NTapaMETPaMU YE€PBSYHOIO peayKTopa’?
12. TlosicauTe ycmoBHOE 0003HAYEHUE TUTIOPAa3MEpPa PEAYKTOPOB:
[12B-125-12,5; 112111-160-10; 112C-200-16; K-160-2,8; U-160-10.
Cnncok Jqureparypbl, peKOMEeHAyeMblil K HCI0Jb30BAHUIO 110 TAHHOM TeMe

1. UBanos, M.H. JleTtanu mammus. — M.: Beicmas mkomna, 1998.
2. sanoB, M.H., UBanos, B.H. [letanu mamuH. KypcoBoe npoekTupoBaHue.
— M.: Breicmrasg mkoia, 1998.
3. Jynaes, I1.®., Jlenukos, O.I1. KoHcTpyrpoBaHue y3/10B U AeTaJICH MaIlIyH.
— M.: Breicmras mkosa, 2001.
4. Ckoridena, A.T., Ky3pmun, A.B., Makeitunk, H.W. Jleranu mamwH wu

OCHOBBI KOHCTPYHUpOBaHUs: yueOHUK. — MuHck: Beieiimas mkona, 2006.
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ITPAKTUYECKASA PABOTA Ne 4
Tema: PACUET CTYIIEHYATOI'O CTEPKHSL.

Hean paGoThl: 0OBIaJicHUE METOAUKON pacuera CTyNeHYaToOro CTEPHKHS.

d®opMupyemMbie KOMIIETEHIIMU UM UX YACTH

[TproOpeTaemMbie KOMIIETEHIIMK 00pa30BATEILHON IPOTPaMMBbI TIPU U3YUCHUH
Martepuana pasznena — [1K-26.
[Tocie ocBoenust MaTepuana 6akaiaBp Oy/IeT CIIOCOOEH:

[1K- 26: pa3pabatbiBaTh NPOEKTHI (B COCTaBE aBTOPCKOTO KOJIICKTHURA)..

Teopernueckasi 4acTb

BHyTpeHHHe CHIIBI M HATIPSKEHUS

[log pacTskeHHEM (CKATHEM) IMOHUMAKOT TaKOM BHUJ HArpyXeHHs, IpHU
KOTOPOM B IONEPEYHBIX CEUECHUSIX CTEPHKHS BOZHUKAIOT TOJBKO HOPMAJIbHBIE CUIIBI,
a MpoYre CWIOBBIE (PAKTOPBI PABHBI HYJIIO.

PaccMoTpuM  OMHOPOITHBIA  TPSMOJIUHEHHBIA  CTepkeHb umHOW |  u
IUIOUIA/IbI0 MONEPEYHOro ceueHus: F, Ha IByX KOHIaX KOTOPOro HPHJIOKEHBI JBE
paBHbIE T[I0 BEJIMYMHE W MPOTUBOIOJIOXHO HAMpPaBICHHbIE LEHTPaJbHbIC
npogonbHbie cuibl P (pucynok 37, ). IlomecTuM Hayano IJIOCKOH CHCTEMBI
KOOpDAMHAT YZ B LEHTPE TSKECTH JIEBOTO CEYEHUsA, a OCh Z HalpaBUM BHOJIb
IIPOJIOJILHOM OCH CTEPKHS.

JUtst onpeneneHusl BEIMYUH BHYTPEHHUX YCHIIMK BOCIOJIB3YEMCS METOJIOM
ceucHui. 3ajaBas HeKoTopoe ceueHue Ha paccrosHue Z (0<z<I) or nauama
CUCTEMBI KOOPAMHAT U paccMaTpuBas PAaBHOBECUE JIEBOM OTHOCUTENIBHO 3aIaHHOTO
CEUYCHHMS YaCTU CTEePKHS (PUCYHOK 37, 0), IPUXOJAUM K CJIEIYIONIEMY YPaBHECHHUIO:

ZZ:O—>P+NZ=O,

OTKyZa CIEAYET, YTO

N, = P = const.
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[Ipumem mns N, crnenyromee mpaBuio 3HakoB. Ecim N, nampaBiena ot
CEYCHMS, T.C. BBI3BIBACT IMOJIOKHUTEIBHYIO aedopManuio (pacTsoKeHHE), TO OHa

CUHMTAETCS TIOJIOKUTETHLHON. B 0OpaTHOM citydae — OTpHUIaTeIbHOM.

a) y/\ z
P[5 P
<« > >
Z
L .
N
0) Y z ]
P b jN
a
< > iy >
a b z
8) [ |
s e — %
A ] @wf

— =

Hckarouaemoie yuacmku

Pucynok 37 — PacueTHas cxema CTepxHs

Hopmanbhast cuna N, mpuiiokeHa B LIEHTPE TSKECTU CEUYEHUs, SIBISECTCS
PaBHOAECUCTBYIOIIE BHYTPEHHHX CUJ B CEUYCHUUM H, B COOTBETCTBUHU C 3THUM,

OTIPEICIISICTCS CIASAYIOITUM 00pa3oM:

N, = [odF. (50)
F

Ho u3 s1oil dopmynbl Henb3si HAWTU 3aKOH paCHpeiesieHUs] HOPMAIIbHBIX G
HANpPsDKEHUH B MOMEPEYHBIX CEUEHUs X cTepkHs. s aToro odparumMcs K aHaIuzy

xapakTepa ero neopmMupoBaHus.

Ecnu Ha OOKOBYIO MOBEPXHOCTH ATOTO CTEP>KHS HAHECTU MPSMOYTOJIbHYIO

ceTKy (pucyHok 37, 6), TO MOCJe HAarpyKeHHs MOIepeYHbIe JIMHUK a—a, b—h u T.1.
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NEPEMECTSITCS MapalieIbHO CaMUM ceOe, OTKYJla CIIEIyeT, YTO BCE MMOBEPXHOCTHBIE
MPOJOJbHBIE BOJIOKHA YJJIMHATCS OAMHAKOBO. EcCiaM mnpeanonoxutb, 4YTO U
BHYTPEHHHE BOJIOKHA pabOTalOT TaKUM K€ 00pa3oM, TO MOXKHO CHENaTh BBIBOJ O
TOM, YTO IOMEPEYHBbIE CEUYEHHUS B LIEHTPAIBHO PACTSIHYTOM CTEPKHE CMEIIAITCA
MapajuieibHO HAYaJIbHBIM TIOJIOXKEHHUSIM, YTO COOTBETCTBYET 2unomese NI0CKUX
ceueHull, BBEICHHON BENMIApCcKuM yueHbIM JI. bepHysum, riacsiuei, 4to niockue
ceuenusi 00 deopmayuu 0Cmaromcs RIOCKUMU U nocie oeghopmayuul.

3HauuT, BCE NPOJOJbHBIE BOJIOKHA CTEPXKHS HAXOAATCS B OJWHAKOBBIX
yCIIOBUSX, a CJEJ0BAaTeIbHO, HOpPMallbHbIE HaNpsDKEHHs BO BCEX TOYKAx
MOMEPEYHOT0 CEYEHUS JI0JHKHBI OBITh TAKKE OJIMHAKOBHI U PABHBI

N YA
o=—, (51)
F

rae F — miomaas nonepeyHoro ceueHust CTepakKHSI.

BrickazaHHOE MpenoioKeHUE 0 PABHOMEPHOM paclpeiefieHu BHYTPEHHUX
CUJI B MOIMEPEYHOM CEUCHUU CHPABEIJIMBO JJIsl YYACTKOB, JTOCTATOYHO YAAJIICHHBIX
OT MECT: PE3KOr0 HM3MCHCHHUsS IUIOIIAJM IOIEPEUYHOro ceucHus (pUCyHOK 37, 6);
CKauKOOOpa3HOr0 M3MEHEHMsI BHEIIHUX Harpy3ok; CKauykooOpa3HOro M3MEHEHHs
(U3UKO-MEXaHUUECKNX XapAKTEPUCTHK KOHCTPYKIMA. OCHOBaHWEM I TaKOTO
yTBEpKJeHUs Ciyx uT npunyun Cen-Benana, crpaBelJIUBBINA JUIsl JHOOOT0O THUIIA
HaIPSOKEHHOTO COCTOSIHUS ©  (DOPMYyNUPYEeMBIA  CIAEAYIOIMHUM 00pa3oM: oco-
OeHHOCMU NPUNIOJNHCEHUS BHEWHUX HACPY30K NpPOAGIAIOMCs, KAK HNpasuio, Ha
PACCMOSIHUAX, He NPesblUaAlOWUX XapaKkmepHblX pasmepos NONepeuH020 CeYeHUs
CMepoICHs.

YaiuHeHune CTepKHs

PaccMoTpuM OHOPOHBIN CTEPKEHb C OJJHUM KOHIIOM, >KECTKO 3aJ€IaHHbIM,
U JPYTUM — CBOOOJHBIM, K KOTOPOMY MPUIJIOKEHA LIEHTpajbHas Mpo1oibHas cuna P
(pucynok 38). Jlo HarpyXeHus CTEp)KHS €ro JUIMHA paBHsack | —moce

HarpykeHuss oHa crana paBHou |+ Al (pucynok 38). Bemmuuny Al HasbiBaroT

a0COJIFOTHBIM YIJIIMHCHHUEM CTCPIKHA.
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Pucynok 38 — OnHOpOAHBIN CTEPKEHD C OTHUM KOHIIOM, KECTKO 3a-

JIeJTaHHBIM, U JPYTUM — CBOOOTHBIM

Ecnu B Harpy)XeHHOM CTEp)KHE HAIPSHKEHHOE COCTOSIHUE — SIBIISICTCS
OJIHOPOJHBIM, T.€. BCE YUACTKU CTEPIKHS HAXOJSATCS B OJIMHAKOBBIX YCIOBUSX, TOTJA
OTHOCHUTENbHAs Jedopmalius € OCTAeTCS OJHOM M TOM K€ MO JUIMHE CTEPXKHS U

paBHOU

£=—-. (52)

Ecimu ke mo amuHEe CTEp)KHS BO3HUKACT HEOJIHOPOJHOE HAIPSDKEHHOE
COCTOSIHUE, TO JUIS OINpPEACICHHS €ro aOCOJIOTHOTO Y/UIMHEHHS HE0O0XOIUMO
paccMOTpeTh OECKOHEYHO Mallblii 3eMeHT jmHor 0z (pucynok 38). Ilpm
pPacTsDKCHWH OH YBEJIMYHT CBOIO JUIMHY Ha BelWyuHy A dZ m ero nedopmarus

COCTaBHUT:

g=——0. (53)

B npeaenax manbix gegopmanuii mpu HNPOCTOM PACTSHKEHUU WM CXKATUU
3akoH ['yka 3anuchIBaeTCs B CIEAYIONIEM BUJIE:

c=Ee¢. (54)

Benuunna E mnpeacraBnsieT coOod KOAPGUIUMEHT MPONOPLHUOHAIBHOCTH,

Ha3bIBAEMBI MOJYJIeM YIPYrOCTH MaTepuana mepBoro pozaa. M3 coBmecTHOTO

PacCMOTPEHHUsI YPABHEHUH TTOTYYNM:

AdZ:a%g, (55)
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OTKyaa € y4€TOM TOro, 4To

N |
o=—2%u Al =[adz,
F 0

OKOHYAaTCJIbHO ITOJIYIUM:

Idez

Al =£ = (56)

Ecmu cTepeHb HM3rOTOBJICH M3 OJHOPOJIHOTO H30TPOIHOTO MaTepualia ¢
E = const, ©UMeeT TOCTOSIHHOE TONEpPEeYyHOe CeueHWe F =const ¥ HarpyxeH Io
KoHI[aM cuitor P, To u3 (56) mosryanm
| Pl

Al = —.
EF

(57)

[Ipy pemieHMM MHOTMX HPAaKTHUYECKUX 3a/lad BO3HHMKAET HEOOXOIUMOCTb,
Hapsiy C yAJIUHEHHUSIMH, O0YCIOBIICHHBIMH JEWCTBUEM MEXaHHMYECKHX Harpys3ok,
YUYUTBIBATh TAK)KE yJUIMHEHUS, BbI3BAHHBIE TEMIIEPATYPHBIM BO3JAEHUCTBUEM. B 3TOM
Cly4yae IMOJIb3YIOTCA IIPUHLMUIIOM HE3aBUCHUMOCTH JACHCTBUS CHUII, U IIOJHBIE

naepopMaIi paccCMaTpUBAIOT KaK CYMMY CHJIOBOM U TeMIepaTypHOM nedopManiuii:
o
e=E ot (58)

rae o — K03 GUIMEHT TeMIEPATypHOro paclIupeHus MaTepuana; t —nepenan
TeMIiepatypbl Tena. Jlis OJHOPOJHOIO CTEpXHS, HArPYKEHHOr0 MO KOHLAM

IMPOJOJbHBIMUA CHUJIaAMHU Pu PaBHOMCPHO HArpeToro 1o AJIUHC, IMMOJTYIHUM:

_Pl

Al at. (59)

Ilpumep pacuera CTYyNeHYATOr0 CTEPIKHS

JInst cTambHOTO Opyca KBajpaTHOTO CEUYCHHS CXKATOTO CHION P C ydeTom
COOCTBEHHOTO Beca MPH HCXOAHBIX JAHHBIX MPUBEACHHBIX HIDKE, Tpedyercs
(pucynox 39, a):

1. OHpCI[CJ'II/ITI) KOJIMYECTBO PACUCTHBIX YUACTKOB,
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2. CocTaBUTh AHAJIIMTUYECKUE BBIPAXKEHUS Uil HOpMaibHBIX cuil N,
HOPMAJIbHBIX HANPSHKEHUH G, U BBIYUCIUTH UX 3HAYEHUS JIJISl KOXKJIOTO U3 y4aCTKOB
C YU4E€TOM UX COOCTBEHHBIX BECOB;

3. IloctpouTts smr0pel N, 1 G4 ;

4. BelyucauTh nepeMenieHue BEpXHEro KOHIA KOJIOHHBI OT I€UCTBUS CUJIbI P
U COOCTBEHHOI'O Beca.

Hcxonnsie nannbie: P =20 kH; |;=1,=13=0,4 M; Moxysp ynpyroctu craim
E=21.10° kH/M* F1 = 4102 M?; F, = 9-107% Mm% F3 = 25:102M% v = 78 kH/M®.

Pewenue

1. Onpeoenenue konuuecmsa ywacmkos. Tak kak HopMmanbHas cuia N,
3aBUCUT OT BEJMYMH BHEUIHUX CUJI, B JIAHHOM CJIy4yae BKIIIOYAIOMINX B ce0s U
COOCTBEHHBI BEC KOJOHHBI, a MOCIEIHHI, B CBOIO OYepeab, OT pa3MEpoB IMOIe-
peuHoro ceuenuss F; u oObeMHOro Beca Yy, TO TpaHHUIIAMU YYAacCTKOB CIEIyeT
Ha3HA4YaTh T€ CEYEHUS, B KOTOPBIX MPUIIOKEHBI BHEIIHUE COCPEAOTOUCHHBIE CUITBI U
/i€ IPOUCXOJUT CKAUKOOOpa3HOEe W3MEHEHUE TUIONIaN MOTIEPEUYHOTO CEUCHUS UITU
00BEMHOT0 BeCa MaTepUaIOB KOHCTPYKIIHA.

Hcxons u3 BBINMIECKA3aHHOTO, YYUTHIBas Y = const, Opyc OyneT UMeTh TpHu
y4dacTka:

1 ygactok — ot 0 10 ceuenus B (rae npuiokeHa cuia P);

2 y4acToK — OT ceuenus B o ceuenus C,

3 yaactok — ot cedenusi C 1o ceuenus D.

Cnenyer 3aMeTUTh, YTO TPU OMPEACICHUHW HOPMAIbHBIX HAIMPSHKECHUI

HCIIOJB3YIOTCA TC XK€ YUACTKH.
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Pucynok 39 — PacueTHas cxema CTyIeHYaToro CTepxHs;
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Cocmasum ananumuieckue blpadceHusi 01 HOpMaabHvlx cuil N, HoOpmanbHbIx
HANPAdNCEHUU G, U GbIYUCIUMb UX 3HAYEHUS OJ11 KAAHCO020 U3 YUACMKOS, C Y4emom ux
cOOCMBEHHBIX 6€CO8.

Jj1 5TOrO BOCHOJIB3YEMCSI METOJJOM CEUEHHH.

1 yuactok (0 —B) 0<2z, <0,4 m.

[Tpoenst cedenne 1 — 1 Ha paccTosHUM Z; OT Havana kKoopauHat (touka 0),
paccMOTpUM paBHOBecue BepxHeill dactu. [Ipum »TOM, K paccMarpuBaeMoil 4yacTH

IMPUKIAABIBAOTCA B HCHTPEC €€ TAKCCTHU COOCTBEHHBINH BeC U HOpMaJIbHas CUJia Nzl,

3aMCHSIONIYI0 JICUCTBUE OTOPOIICHHOW HIDKHEH yacTh Opyca Ha BEPXHIOK
paccmatpuBaemyto  (pucyHok 39, 6).  CoctaBUB  ypaBHEHHE  pPaBHOBECHS

paccMaTpuBaeMOU BEPXHEW YaCTU KOJIOHHBI IO OCH Z , TTOJTY4YHM:

Ny +Py =0, (60)

B cBorw oucpen, COOCTBEHHBIN BEC BerHCI‘/JI JaCTU KOJIOHHBI OIIPCACIISACTCA

CIEAYIOIIMM 00pa3oMm:

P, =yFZ,=78-4-107-2,=312-10"" 7, xf.

Torna BeIpakeHue NIl HOPMaJIbHOMN CUJIBI OyAET UMETh BU/:

N, =-312 1072 -2, «H,
a Jisl HOPMAJIbHBIX HANPSDKCHNH G, .
oq =Ny [F=-312.1072. Z,/4-102 =-78-7, kH/M.
Tax KaK, N, U o, JUHEHHO 3aBUCAT OT Z3, TO JUIA MIOCTPOCHHS HX rpaduxoB

(BHIOP) A0CTATOYHO ONPCACIIMTE 3HAYCHHA OTUX BCIIMYKWH Ha I'paHUILIaX y4aCTKa, T.C.

mpu z; = 0 Nz, (0)= Oioz, (0)=0;
mpuz; =04xm N (04)=-312 1072 .04 = —1,248 KH,

o, (04)=-78-04=-312 xH/n".
1
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3naku MuHyc npu N, ¥ o, yKa3bIBalOT Ha TO, YTO MPHUHSITOE HAIMpPABIICHUE
4 4 ’

JJIA 3TUX BCIWMYMH HE COBIAAACT C I[GﬁCTBHTGJ'IbHBIM, T. K. B HpHHHTOﬁ CXEMCE

NPOAOJIbHAS CHJIA HE PACTATUBACT, @ CKUMAET MEPBhIA YIaCTOK.

2 yuactok (B—C)0,4m<2,<0,8 m.

AHAJIOTUYHO TPEABIAYIIEMY MPOBOIUM CEUeHHe 2—2 Ha pPACCTOSIHUU Z;
(pucynok 39, 6). [l BepxHeit uacTu cocTaBisieM ypaBHeHHe paBHoBecHst 2.2 =0 .

B 310 ypaBHeHHE BOiIyT: COOCTBEHHBIH BeC MepBOro ydactka P; = =y Fyly;

COOCTBEHHBII BEC OTCEUCHHOW 4YacTU BTOPOTO ydacTKa Pr,= =) F, (22 - |1);
cocpenorouyeHHas cuna P =20 kH, a taxxe cuna N 2,
Torna ypaBHeHHE paBHOBECHS ITPUMET BH/I:
Pitp, +P+ Ny, =0, (61)
0TCIOJIa
sz =—P-yFil; - Pzz;
Nz, =-20 - 78-4-102.0,4 — 78-9-102 (z, —0,4) = —7,02-(z, + 2,62678) KkH.

YuuTeIBas MOCTOSIHCTBO momanan MmornepeuyHoro CCYCHUA Ha BTOPOM YYACTKC,

BBIPKEHUE JIJISI HOPMAJILHOTO HAMPSKEHHSI MOXKET OBITh 3alMCaHO TAKHUM 00pa3oM:

N
o, =72 _ 70yt + 262678
2 R 9-10°°

=78z, +2,62678) xH/M>.

Bpruucium 3HaueHMs opauHart NZZ 141 622 B I'PAHUYHBIX CCUCHHUAX BTOPOIO

yY4acCTKa:

mpuz; =04M N (04)=-7,02(0,4+262678) = —21,248 «H,
oz, (0,4)=-78(0,4+ 2,62678) = —236,09 kH/n";
mpuz;=08m Ny (08)=-7,02(08+2,62678) = —24,056 xH,
o2, (08)=—78(08 +2,62678) = —267 29 kH/m’.
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3 yuactok (C—-D) 0,8 M<z3<1,2 m.
CocraBuB ypaBHeHue paBHoBecHs 2.z = 0 (pucyHok 39, 2) i BepXHe# yacTtu
Opyca, MoJay4uM:

Pi+ Pyt Py +P+ Ny =0,

OTKyJ1a

N23=—P—y F1|1—YF2|2—YF3(23—|1—|2)P2;
Nz, =-20 - 78-4.10%.0,4 — 78-9-102 .0,4 — 78-25.10% (z3 — 0,8);
Nz, = ~19,5:(z5 + 0,43364) xH1.

Bripaykenue i HanpsHKEHUs:

N,
o, = B _ 1982+ 0’f3364) = —78(z +0,43364) KHAL
3R, 25-10"

Bpruucinum 3HaueHUs opauHart st )41 0'23 B I'PAaHUYHBIX CCUCHHAX TPETLCTO

yY4acCTKa:

mpuzs=08m N (0.8)=-195 (0.8 +0,43364) = —24,056 xf1,
o ) =— ’ + ’ =— ) KHM 1
2, (0.8) = ~78(0,8 + 0,43364) = ~96,224 1/ ?
mpuzs=12m Nz (1,2)=-195 (1,2 +0,43364) = -31,856 x//,
o, \1,2)=-73812+0, =-127 424 kH/m".
2, (12) = ~78(12 + 043364) = ~127 A24 kH. ?

3. llocmpoenue sniop N, u o, Ilo npuunHe NUHEHHON 3aBUCUMOCTH
HOPMAJIbHOM CHWJIbl W HAIpPSKEHUH OT KOOPJAWMHATHI Z JJIsi MOCTPOCHHS UX DIIIOp
noctatoyHo 3HaueHud N, U G, B TPAaHUUYHBIX CEUEHHUSAX KaXJAOTr0 M3 Y4YaCTKOB
(cm. pucyHok 39, 0, e). HeoOXoauMbIM yCJIOBHEM MPABUIBLHOCTH TOCTPOSHUSI ITHUX
rpadUKOB ABIIAETCS BHIMOJIHEHHUE CIEAYIOIINX TPEOOBAHMIA:

—ckayok B omiope N, [J0MKEH HaxoguThCsi B TOUYKE MPUIIOKEHUS

COCPCAOTOUCHHOI'O YCUIIUA U OBITh PaBHBIM 110 BCJIIMYMHE 3HAYCHUTO 3TOH CHIJIBI,
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— CKa4KH B SIIOPE G, MOJDKHBI COBMAAATh C TOYKAMHU MPHUIIOKCHHS BHEIIHEH
CHJIBI P ¥ U3MEHEHHMSI TJIOIIA U ITOTICPEYHOTO CEYCHHUS KOJIOHHBI.

[Tocne ananmm3a TONMYYEHHBIX OMIOp (pUCYHOK 39, 0, €) JEeTKO MOXKHO
yOeIHUTHCS, YTO IOCTPOCHHMSI BBITIOJHEHBI ITPABHIIBHO.

4. Buiuucnenue nepemeujeHus 6epxHe20 KOHYA KOJOHHbL OM OelCmEUsl 8cex

cun. IlomHoe MNEPCMCIICHUC COIJIACHO 3aKOHY FYKa MOJKET OBITH BBIYHCIICHO IO

dbopmyie

i f (62)
i-10 E

B nmannOM cityyae 3TO BBIpaKEHUE NPUHUMAET CICAYIOIINNA BU:

0,4 038 1,2
El I:1 0,4 E2 I:2 038 E3 F3
08 1.2
jN dz + [N,dz+ [N;dz.
ElFl 0 2204 3'"308

Tak Kak BEJIMYMHBI OIIPCACIICHHBIX HWHTCTPAJIOB  PaBHbLI  IJIOIIAJAM,
OYCPUYCHHBIM COOTBCTCTBYIOIIMMU  MMOABIHTCIPAJIbHBIMHA (bYHKI_[I/IHMI/I, TO 1JIA
BBIYHCJICHU A nepeMemeHHﬁ Al, AOCTATOYHO BbIYUCIIMTL INIOHIAAMW SITFHOPBI Nz Ha

Ka)XJIOM M3 3TUX YYaCTKOB U pa3nenuth ux Ha E; F;. CnenoBarensHo,

Al 04 .1248 (21,248+24,056j+31,856+24,056 _
2.21.10% | 0,04 0,09 0,25 ’

Al =-72212.107" u.

Ob6opynoBanne 1 MaTepuaJbl
NunuBuayanbHOe 3aaHue s paOO0Thl HA 3aHATUU BBIIACTCS HEMOCPEICTBEH-

HO IIepca Ha4aJIOM 3aHATHUA.
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Yka3aHus M0 TeXHUKe 0€30MACHOCTH
OCHOBHBIE  TIOJIOKEHUS TEXHUKA O€30MacHOCTH, KOTOPBIMH JIOJDKEH
PYKOBOJICTBOBAThCSI CTYJEHT, MPUBEICHBI B TIPIJIOKEHUHN 2 K JTa00OpaTOpHON padoTe
Nel.
Iopsinok BHINOJHEHUST PAdOTHI
Pemnth npeasioxkeHHYIO 3a7a9y, ySTbHBIM BECOM CTEPIKHS MTPEHEOPEUb.
JlaHHBIE CBOETO BapuaHTAa B3SATh U3 TaOIUIIBI IPHIIOKEHUS .
3aImmeMIIeHHBIN B CTEHE JBYXCTYNEHYATHI OpyC Harpy»eH OCEBBIMHU CHUJIAMH,
KaK TTOKa3aHo Ha cxeme. Maccoii O6pyca mpeHeOpeyb.
HeoOxonnmo:
1. Onpenenuth HOPMAJIBHBIC CHJIBI M HANPSOHKSHUS B IONEPEYHBIX CEYCHHSX ITO
BCeil yiHe Opyca;
2. TlocTpouth >MIOPHI HOPMATBHBIX CHJI M HANIPSDKEHUH TI0 JUTHHE Opyca,
3. Ompenenuts IpogoibHYI0 gedopmarmio 6pyca, ecin E = 2-10° Ma.
Conep:xanue oryera
OT4eT 0 BHIMOJHEHNUN PAOOTHI TIOJDKEH COIEPKATh:
— Ha3BaHUE PabOTEHI;
— 1IeJIb paboThI;
— WUCXOJHBIE TaHHBIC,
— pelIcHHE 3a0a4H;
— BBIBOJIBI.
KoHnTpoJibHBIE BOPOCHI
1. HampsbkeHHOE COCTOSIHHE TBEpAbIX Tenl. | NaBHBIE MUIOMIAAKKA U TIaBHBIC
HaTPSDKCHUS.
2. JIuHelHOE HANPSXKEHHOE COCTOSHUE.
3. IInockoe HaMpsHKEHHOE COCTOSHUE.
4. Tlpsimast m oOpaTHas 3aa9M B TUIOCKOM HATPSKEHHOM COCTOSTHUH.

5. O6beMHOE HAIPSHKEHHOE COCTOSTHHE.
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6. Jlebopmanmu npu 0ObEMHOM HANPSHKEHHOM COCTOSTHUMU.
7. O0606meHHbIN 3ak0H P. ['yka.
8. IloreHuuanbHas 3HEprus 1ePOPMUPOBAHHBIX TEN.
Cnucok aureparypbl, peKOMeHyeMblil K HCIOJIb30BAHUIO M0 IaHHOI Teme
1. JJaxtun FO.M., Jleontser B.I1. Marepuanosenenue. M.: Mammunoctpoenue, 1990.
— 528 c.
2. MarepuanoBeaenue u texHojorus meramioB. [[lox pex. derucosa IL.I.]. M.:
MammnocTtpoenue, 2002. — 638 c.
3. Hapkos, A. B. Conporusnenue matepuainos / A. B. Jlapkos, I'. C. nupo. — M.:
Bricmas mkoma, 2003. — 641 c.
4. ®eonocwes, B. H. Compotusnenne marepuanos / B. H. ®eonockeB. — M.: Hayka,
2005. - 512 c.
5. Anekcanapos, A. B. Conporusienue marepuainoB / A. C. Anekcanapos, B. /.

[Tortanos, b. I1. [IepkaBun. — M.: Beiciias mkoua, 2001. — 543 c.
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Cxembl Opyca npuBeieHbl Ha pUCyHKe 39.

Hcxonnbie naHHBIC K 3a/1aue MPUBEICHBI B Tabnuie 11.

Ipuaoxenne 6

NCXOJHBIE JAHHBIE

a) 0)
F3 F3 F»
/ /FZ | /
Al / A1 F
N A vy Rt N
a C a a C
Pucynok 39 — PacuetHble cxeMbl Opyca
Taomua 11 — UcxoaHble faHHBIE K 3a1a4U€e
F,, xH 20 -25 30 10 -15
Fs, kH -13 100 | 120 -40 150 Ay A Fi
a,b,c M 0,3 0,2 0,6 0,4 0,1
7
cM kH
01 02 03 04 05 4,0 1,0 45
> 06 | 07 | 08 | 09 10 20 | 42 -50
=
3 11 12 13 14 15 1,8 2,5 -60
~
i 16 17 18 19 20 1,6 3,0 30
o
g 21 | 22 | 23 | 24 25 56 | 2,8 -55
lav]
g 26 27 28 29 30 3,5 4,8 10
31 32 33 34 35 1,7 2,2 -20
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YYEBHOE ITOCOBUE

KazakoB JImutpuii Buktopouu

Kyrpsiesa JIro6oBs IBanoBHA

IHPUKJIATHAS MEXAHUKA

[leyaTaeTcst B aBTOPCKOU peaKIUU

dopmar 60x84 1/16. bymara odcernas.
[Teuats oceTnas. Yeu. m. 1. — 5,54,
Tupax 100 3k3. 3aka3 Ne
Otneuatano B ®I'AOY BIIO «Ceepo-KaBkasckuii GpenepaibHblil yHUBEPCUTETY,
357100, CtaBponoabCKuid Kpau,

r. CTaBponoss.
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