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[apuutypa, npumeHsieMast 111 OOTATUBaHUS pabOUMX OPraHOB Y€
MAaIIUHBI, aHAJU3 NTApaMETPOB U B3aUMOJCHCTBUE TAPHUTYPHI C BOJIOKHO

B ueM 3akiroyaeTcs npouece YecaHus Ha 4eCajJbHOM MallnHe?
2. Kakye Tumbpl TapHUTYpP TMPUMEHSIOT I OOTSATHBAHHS O4MX) “OPTraHOB

qyecaJIbHBIX MalllvH?
3. Uem omnpenensitoTcsi OCHOBHBIE IapaMETpPhl TapHUTYP OTIArUBaAHUS

Pa3znea 1. Ilpurorosiienne 4ecajabHOM JIEHTHI A
[Ipaktruueckoe 3anstue 1 @
C

=

NpUEMHOTO, TTIABHOTO U CheMHOT0 OapabaHoB?

4, B 1yem npenmyiiecTBa HEITbHOMETALINYECKON ITHIIb CHIbI?

S. [Touemy HenbHOMETAIUIMYECKASI TAPHUTYPA TJIABH a He 3a0uBaeTcs
BOJIOKHOM H €€ He To4art?

6. Yro mpexacraBisieT coOOM 3aCTUYHAS TApHUT eMy €€ UIJIbl UMEIOT
KOJIEHO?

7. Kak omnpenenstor HOMEp TapHUTYpHI? KaKHe.HapaMeTpBI TapHUTYPBI
OTPaXXE€HbI B MApKUPOBKE TapHUTYP?

8. Uro mpencraBisieT CcOOOW  MOJTYKEGERKAs HATYpa M KakKOBBl €€
npeuMyniecTna? 4

9. [louemy rapHuUTypa CBEMHOro Oapa O CpaBHEHHIO C TAPHUTYPOM
rIaBHOro OapabaHa uMeeT 3yObs BBICOTOM U MEHBIIHUM YIJIOM
HaKJIOHa?

10. KakoBBl OCHOBHBIE XapakTepu €IbHOMETAJUIMYECKON  MUJIBYATON
TapHUTYPHI?

11. Yto takoe k03(p(ULMGHT 3 €HUs TApPHUTYPBI BOJIOKHOM, M KAaKOBO €TI0
3HAYEHHE JUIsSl YCIIEIIHOW p I M bI?

3AJJAYN:

1. PaccumuTaTh unciio 3y0beB BEPXHOCTHU MPUEMHOTO Oapabana mupuHo B =
1000 MM, oOTsH % pauutyport 104 (O-4), mpu HaBUBKE C KaHABKOW,

paccTosTHUU b = 4,2 MM, nuametpe dpp = 234 MM, 1m1are 3yObeB
t=8 mm.
HUTYpHI (N) 104 (O-4) ¢ marom 3yobeB t = 8 MM, HaBUTOMH
Ha IIPUEMHBIN a auametpoM dpp = 234 MM C 3ampecCOBKOW B KaHABKE C
paccrosHugy MWLy BuTkamu 4,2 MM, W rapHutypbl JI-51 ¢ TommmHOM
ocHoBanus b = 2.5 MM u 1mrarom 3yoneB t = 6,5 MM nipu OeckaHaBOYHON HABUBKE
OapabaH.

CPaBHHTH YHCIO 3yObeB Ha 1 CM° IOBEPXHOCTH TJIABHOIO M
0aHOB, OOTSHYTBIX rapHUTYpOl coorBercTBeHHO [IMIIJI-3 (b = 0,7
LMIIJI-5 (b = 0,9 mm, t = 1,3 mm).



[IpakTyeckoe 3aHsiTue 2
[IpeoOpazoBaHue BOJOKHUCTOTO MPOYKTa B IIpoLiecce KapouecaH

1. 3a cyeT 4Yero OCYIIECTBISETCA NEPEXOJ] BOJIOKHA C MPUEMHOTO
TJIaBHBIN U C TJIaBHOTO O0apabaHa Ha CheMHBIN?

2. Kakue (yHKIUHU BBIIOJHSET y3€] «IJIaBHBIA OapabaH-IIIANKM)gpHA YECAJbHBIX
ManmHax?
. Kakue Qpynkunu BeimonHseT paboyas mapa mnoj npueMHbIM 0a HOM !

3

4. Kak onpeaenuTs YMCIO CI0KEHUN Ha CbeMHOM Oapabane’

5. Kak ompenenuth k03hHUIHEHT CheMa BOJIOKOH C TJIABHO 0aHa ChEMHBIM
O6apabanom?

6. Kak Ha coBpeMEHHBIX YecaJbHBIX MAlllMHAX YMEHBIIIa OJiieHUE BOJIOKHOM
TapHUTYP IJIaBHOTO OapabaHa U NUIANOK?

7. Kak omnpenenstor KOJIMYECTBO IIISIOYHOro o4yéca Ha WHE U KaK €ro MOXHO
W3MEHUTH?

SAJTAYN: S

1. PaccumTaTh cpemHee YMCIIO BOJOKOH Mp fgh B TOIIEPESYHOM CEUEHHUM TOTOKA Ha
MIOBEPXHOCTHU TJIaBHOro Oapabana, repe C MPUEMHOTO, €CJIIU CKOPOCTh
MoAa4Yu CJ0sl MUTAONIUM I[WJIMHAPOM = 1,6 M/MUH, TUaMETp TJIABHOTO

g rJfaBHOro 0apabana N = 450 MI/IH_l,

= 400 KTeKc, TUHEHHAas MIOTHOCTH

OJIOB B 30HE IMpPUEMHOro OapabaHa

BoJoKOH Tp= 0,17 Tekc, koamuecT
ynpzl,z%.

2. PaccuntaTh CyMMapHyIQ, 3ar , /M, TIOBEpXHOCTH TJIaBHOro OapabaHa
BOJIOKHAaMU OCTATOYHOTO C r.odg# BOJIOKHAMH, MOCTYNAIOMMU Ha KaXIOM
o0opoTe CcO  CTOPOHBI __II Horo ©Oapab6ana, Trpuyr, T/M, eciu
MPOU3BOJIUTEIBHOCTh

BOJIOKOH Ha Oapabane
Oapabana K. = 0,08.

ura Dr = 1,28 M,
e O
MIPOU3BOIUTEIIBHOCTD [l, KI/4, decaJbHOM MaIlMHBI

ChE€Ma BOJIOKO

3. Paccuurars T
UMM-14, guHOEHYIOGBJOTHOCTh JEHTHI, Tj, KTEKC, MOTOKOB BOJIOKOH Ha
cheMHOM Oapa0aHO§l -« ¥ CHUMaeMOro ¢ MOBEPXHOCTH TJIaBHOTO OapabaHa (mepes
CTYLICHUEM) eCMM CpeaHss Macca OJHOMETPOBBIX OTPE3KOB JIGHTHI =3 T,
4acToTa BPALIE cheMHOro OapabaHa Nc= 25 MUH ", TUaMeTp ChEMHOIO
O0apabana D¢ = 62 M, BBITSDKKa MEXIY ChEMHBIM 0OapaOaHOM M BaJUKaAMHU
JICHTOY, a Ecpn=2, koapdunuent crema Kc = 0,07,

&

gbuoit MamuHbl [t = 30 kr/4, mmpuHa cios

1 IMaMeTp TJIaBHOTO OapabaHa Mo BepIIMHAM
-1

pariiearsi ero Nec = 300 mMuH ™ 1 Ko dUITUEHT




[IpakTrueckoe 3aHsTHe 3
O1ieHKa MTHTEHCUBHOCTH U 3()()EKTUBHOCTU BO3AECHCTBUS
Ha BOJIOKHA B MPOILIECCe KapAodecaHus
KakoBo Ha3HaueHHe uYecaJbHOW MAaIIMHBI B TEXHOJOTHYECKOM MpOHgcce

[MpAAUIIBHOTO HpOHSBOI{CTBa? .
HO‘ICMY oT pa60TBI YCcCaJIbHOI'O aexa 3aBUCAT IIpoOTC (¥ BCCIro
TEXHOJIOTHYCCKOTI'O HpOHCCCEl " Ka4cCTBO Hpﬂ)KI/I?

op

Kakne copHple mNpuMecH BBIIEIAIOTCA W3 XOJICTA II €ro Ha
yecalbHOW MamuHe? YKaKUTe MECTa BbIICIICHUS COPHBIX

I'ne Ha yecanmpHOM MalIWHE BEIIEISIOTCS 0TX0abI? Kako qyeCTBO BOJIOKHA U
COPHBIX IPUMECEN HAXOAUTCS B HUX?
e’

Kak n3mMeHuTh KOJIUYECTBO BOJOKHA B IIUIAIIOYHOM O

(V)

3AIAUM:

PaccunTaTh TEOpeTHUECKYH0 MPOU3BOAUTEILHOCTh AECATbHOM MaIMHBI (KT
YyecaJabHOM JICHTHI B Yac), MPU KOTOPOM CTe aHQ;I pUEMHBIM OapabaHoM,
T.€ YUCJIO €ro 3yOheB, MPUXOMAIIUXCS H HO IIPOUECHIBAEMOE BOJOKHO, S =
0,14, eciu yactoTa BpallleHUs MPUEMHEIO O6ana Npp = 600 MHH'l, YHCIIO
3yObeB Ha MpueMHOM Oapabane Zmp = 2 cpemHssa rMHa BOJOKOH lyr= 30

MM, JIMHEWHAs TIOTHOCTh BOJOKOH KC, BBIXOJ] YeCATbHOMN JICHTHI U3
nepepabatbiBaeMoro ciost ¢ = 94%

Cxonpko 3yObeB MpUEMHOro Oapa CallbHOM MAIIMHBI NPUXOJIUTCI Ha
OJIHO BOJIOKHO IHUTAIOLIETO U AYIOIHUX YCIOBUSAX: TMPUEMHBIN

HYT rapHutypoit JI-51 6eckaHaBOYHBIM
amMu b = 2,5 MM, marom 3yoneB t = 6,5
ro Gapabama Npp= 786 Mun', MmHpHHA

O6apaban quametpoMm Dpp & 24
CIIOCOOOM C PacCTOSTHUEM
MM, YacToTa BpallleHUS
BOJIOKHHCTOTO IIOTOKa
BBIIIYCKA€MOMU JICHTBI
CKOPOCTh BBIITyCKa
%?
Paccuurath 3 [UIOTHOCTh ~ 4Y€CAJIbHOW JIEHTBl 1) KTEKC, U

TEeKC, CpeaHss JiuHa BOJOKOH 1 = 30 Mw,
120 M/MuH, BBIXOJ JICHTHI M3 HacTuia ¢ = 97

MOTOKA BOJIOKOH Ha mpuemMHoM Oapabane Tp = 600 Tekc,
JIMHEWHAsT CKO eMHoro 6apa6ana Vip = 600 M/MHUH, cCheMHOT0 OapabaHa
Ve = 70 m/Mm
JICHTOYKJIAAYMKA ;

c.en =1,8, BEIXO/ MIISATIOYHOTO OYeca U OTXOIOB IO IJIaBHBIM
4, Kakog BO IUISAIIOYHOTO OdYeca B MPOIICHTAX OT IepepadOTaHHON MAacChI
JIWJIOCh TMPU KapJIOYECAHUU XJIOMKA, €CJIM CKOPOCTh JBHXKCHUS
00 MMm/MHH, THar HDISNOYHBIX mereid h=37 mw, cpemHss macca
€COB C OJHOW NUIANKH (y; =2,8 T, BBIXOJ JIEHTHl W3 MHUTAIOIIETO



Hactuia 95 %, Teopernyeckas NPOU3BOAUTEIBLHOCTh MAIIWHBI, BBITYCK
YyecajabHYIo JIeHTY, [1r =28 Kr/4.
5. Ilpu xakoi CKOpOCTH HUIANOK Vi MM/MHH 4YecaljibHas MallvHa O b

IIISAIOYHBIA 04Yec B KoudecTBe Yy = 2,1%, 0T Macchl mepepaboTaHHOI@
€CITH TIPOM3BOIUTENHLHOCTD 110 JieHTe [t = 44 Kr/4, BEIXO€ JEHTHI H3 HACTH
%, CpemHssl Macca IMOJIOCKM odyeca Ha OJHOW IUIANKE (i = 348 I, MIas, HEnu
Aok h = 37 mwm.

XJIOIIKA 1 XUMHYCCKHNX BOJIOKOH

[IpakTHueckoe 3ausTue 4 N
O6ocHOBaHME BHIOOpA TTApaMETPOB PAOOTHI YeCATTHHOMN M&@ epepaboTke

1. KaxkoBslI riaBHbIe paboure OpraHbl YecalbHON MaIIHb
2. KakoBbl pa3Mepsl npoduiis CTOIHMKA MPHU Mepep €IHEBOJIOKHUCTOTO H
TOHKOBOJIOKHUCTOTO XJIOTIKa?

3. Kak CIcaycCT IOCTYIIUTDb, C€CJIM HAa MAalllMHC CO CTOJII/IKW, IMpCAHa3HAYCHHBIM JIA
pepa6aTBIBaTB XUMHYCCKHUC

nepepadoTKH CPEIHEBOJIOKHUCTOTO XJIOMKA, e

BOJIOKHA JIHMHOM 40 MM?

4, Kak cremyeT MOCTyIUTb, €CIM Ha M e TOJIOM, TMPEIHA3HAYEHHBIM JJIsI

nepepaboTKh  JIJTMHHOBOJIOKHHCTOIO Kd, Oyayr  mnepepabarbiBaTh
CPEIHEBOJIOKHUCTBIN XJIOTOK?

5. KakoBbl ycioBHS, UCKIIIOUAIOIINE QL JOKOH TIPU MPOYEChIBAHUU OOPOJIKU
MpUEMHBIM O0apabaHoM?

6. UTo npuUMEHSIOT Ha COBpeM YCCAlbHBIX MAIlIMHAX JJI  YBEIIWYCHUS
nepexojia BOJIOKHA € TJIABHOTO aH@/Ha cCbeMHbIN Oapaban?

7. KakoBa pa3Boaka Mex aBH OapabaHoM ¥ UUSIIKAMU W Kak €€
YCTaHaBJIUBAIOT?

8. KakoBa pa3Bogka wme HbIM U CBHEMHBIM OapabaHamMu © Kak ee
YCTaHaBJIUBAThH?

9. Or xkakux (aKTOpOB 3all0JIHCHUE BOJIOKHOM TapHUTYP TJIABHOTO

OapabaHa M IUIGEHOK

CHOBHBIX Pab0O4YMX OpraHoB?
YeCaNbHBIX MAIlIMHAX YCTAHABJIMBAIOT BBHITSKHOM

PEObSBISAIOTCS K KAauyeCTBY YECaJbHOM JIEHTHI TMIpH
ITHEBMOMEXBHHUYCGKOM IIPAICHUH?
13.Kak ycrtaHaBiuB Pa3BOJKY MEXIy CTOJMKOM M TpPUEMHBIM OapabaHOM U
QKI)/I rJIaBHBIM OapabaHaMu ¥ KaKOBa €€ BeTMYnHa?
> [IECTEPHU YCTAHOBJIEHBI HA YECAIIbHOW MaluHe?
X pabouyMx OpPraHoB M3MEHUTCS MPU HU3MEHEHMH 4YHciia 3yObeB
TOBOM 1IecTepeH?
HSETCS CKOPOCTh IUIAMOYHOTO TOJIOTHA Ha MajlorabapuTHBIX
X MaluHax?



17.Kax u3MEHSIOT 4uciia 3yObeB BBITSDKHBIX M XOJIOBOHM IIECTEPEH MPHU U3M
JMHEWHOW IUIOTHOCTH JIEHTBI U IPOU3BOAUTEIBHOCTH MAIIUHbI?
18.[louemy 1pu HM3MEHEHMM 4YHUCIa 3yObEB BBITSHKHBIX IIECTEpHEN HB S

BBITSDKKA Ha MallluHe?

19.B dem 3akirodaroTCs MPEUMYIIECTBA MEPEPadOTKH XOJICTOB OOJIBIION M2 u
IPUMEHEHUS OOJIBIINUX Ta30B ISl YKIAAKHU JICHTHI?

20.Kak ¢ KTO OCyIIEeCTBISIET TEXHUICCKUI KOHTPOJIh paOO0ThI YeCATbHO IITHBI?

21.Kak u3MeHsIeTCsl KOTMYECTBO OTXO/I0B, BBIICTIEMBIX Ha MAIllU

22.KakoBbl OCHOBHBIC BHUIBI Opaka mpodeca, MPUIHHBI BO BEHUS U

CIOCOOBI €0 yCTpaHEeHUs?

3AJIAUM: %

1. PaccumTaTh CpeIHIOI JTUHEHHYIO INIOTHOCTh YeCaIbHOMMICHTHI T, TEKC, CpeliHee
YHUCJI0 BOJIOKOH B MONEPEYHOM CEUCHHUH JICHTHI, TEJIbHOCTh YSCAIbHOU
MamuHbl 11, Kr/4, npu yclioBUsAX paObOTHI: JTMHEHHAS IIJIOTHOCTh ITOTOKA BOJOKOH
Ha cbeMHOM Oapabane Tc=7 KTeKc, 4acToTa BpalleHHUL CheMHOro 6apabana Ne =
30 MuH", BBITSKKA IPOAYKTa MEXKIY %apa6aH0M U BaJUKaMH
neHtoykinamuuka Ec gy = 2, muamerp chemudro 6apabana De = 0,662 M, cpenHss

JIMHEHHAs MIOTHOCTH BOJIOKOH Ti=0, C.

2. Bo CKOIBKO pa3 MOXHO yBeanI/N 3BOJIMTENBHOCTh YeCalbHOUI
MAaIlIMHBI TIPU COXPAHEHUHM HEeU3MCHHQM JHOM 3arpy3ku TOBEPXHOCTHU
ri1aBHOrO OapabaHa, ecliv yBeIud @ HIUEHT CheMa BOJIOKOH C T'JIaBHOTO

§ HOW 4acTOTEe BpallleHUs TJIaBHOTO

6apabana ¢ K¢ = 0,04 o 0,08 mpu
O0apabana? Kakum oOpazom JO)XHO JOCTUTHYTh TOCTOSIHCTBO

3arpy3Ku MOBEPXHOCTH T'ZABH
3. YecanbHas JeHTa ¢ MallH MIOJIB3YETCSI P U3TOTOBICHUU NPsKH |

copta. I[Ipu ucneitanuu cpean cca OJTHOMETPOBOT'O OTpe3Ka JeHThI M = 3,6

I, a CpelHee KBaapa TKJIOHEHHE Maccbl oTpe3koB & = 0,15 r.

VY 1oBnIETBOPSET JIU JIEH paBHOMEPHOCTH TPeOOBAHUSAM OTPACIEBBIX HOPM?
4. YecanpHas JeHTa C -50 ucnonp3yeTcs npu U3roToBaeHUU Npsixu 11

copta. [Ipu ncny 2THSIS Macca OJJTHOMETPOBOTO OTpe3Ka JIEHThl M = 3,8
i0€ OTKJIOHEHHME Macchl OTpe3koB o = 0,16 T.
VY noBneTBopsieT 110 PaBHOMEPHOCTHU TPeOOBaHUIM OTPACIEBBIX HOPM?
YTOUHOW TMpsDKM  JIMHEHHOM TmIoTHOCcTH 18,5  Tekc
HCIIOJIb3YETCSA ajbBas JICHTa HOMUHAJIBHOW JIMHEHHOW TUIOTHOCTH (10 TIIaHy
npsaaenus @ =
Tn mn 1 Ty , KOTOpble (aKTHYECKU MOXKET HMMETh BbIpabaTbiBaemas
HTa, a TaKXKe MpeJebHbIe CPEIHUE MAaccChl, I, OTPE3KOB JIEHTHI
peleneHHbIE TPYU TEXHUYECKOM KOHTPOJIE.




Pa3nen 2. le/lI‘OTOBJ'leHI/Ie JICHTBhI HA JICHTOYHBIX MallIMHAaX

[Ipaktruueckoe 3anstue 1
CniocoObl ynmydilieHuss KOHTPOJIA 3a IBMYKEHHEM BOJIOKOH B BBITSHKHOM

Kakne BOJOKHAa M IOYEMY IIPUHATO OTHOCUTH K TPYIINIE KOH
KaKue — K IpyIIe HEKOHTPOJIUPYEMBIX B IIPOLIECCE BBHITATUBAHUA?
KakoBa wmenp u CyIHOCTh KOHTPOJS 32 JBH)KCHHEM
BBITATUBaHUsA?

Yro HaswiBaeTcs mojeMm cui TpeHus? OT kakux (HakTopo BHJI DITIOPHI
HaIPSDKEHUS T0JIA CUJI TPEHUS U KaKOB BUJ MJI€AJIbHON OJIHOM 30HBI
BBITSITUBAHUSA?

Kak wu3MmeHseTcs HanpspK€eHHE W MPOTSXKEHHOCT J TpEeHUus MpHU
W3MEHEHUU:
- JINHEMHOW IUIOTHOCTH IIPOAYKTA;

- IIETIKOCTH BOJIOKOH U KO3(phHUIIMEHTA TPSHUS MEXKTy HUMU,

- IUaMETPOB IMWIMHAPOB U HAKUMHBIX BaJIHKOB; S

- Harpy3Ku Ha HaKUMHbBIC BaJIMKU,

- YIPYTOCTH 3JACTUYHBIX MOKPBITHA HAOKUMHBIX B OB.

Kak n3MeHsieTcs HanpsHKEeHUEe U MPOT 0 OJISI CHJT TPEHHS TIPU YCTAHOBKE
B I10JI€ BBITATUBAHHUSA JTOMOJIHUTENLHBIX KO HUPYIOIIHUX DJIEMEHTOR?

[Touemy peMeNnIKOBbIC BBITSHKHBIC TOOPE TAQHABJIMBAIOT Ha POBHUYHBIX W
KOJIBIIEBBIX MPSIUIBHBIX MaITMHAX @ MOJIB3YIOT Ha JICHTOYHBIX M JIPYTHUX
MaIllTiHaX, Ha KOTOPBIX BBITYCKAIOT JIC

B dgem 3aximrogaroTcst 0COOCHHO, K

KOHTPOJIUPYIOIICH TJIaHKQH?

Kakoe 3HaueHne wHMeeT K TN as MJIaHKa B BBITSDKHOM TIpHOope «3 Ha
3»?

Kak BimsoT H30TH [QiIs1  BBITATMBAHMSA, OJIACTUYHBIE 3aXKUMBl U
KOHTPOJIMPYIOLIAs TUIaHF 11ECChI BBITTUBAHUS ]

X puOOpoB «4 Ha 5» u «3 Ha 3» C

3AJIAUM:
Paccuuratp, 9 (0) PECMCHHO 3aXXaTbIX BOJIOKOH B HepelIHeﬁ 30HC
BBITAXHOI'O )51 IIpu YCJ'IOBI/ISIX BBITATI'MBAHU A (I)aKTI/I‘-IeCKaH pa3BOaAKa C

y4deToM J1e(opMAITMANICHTHI B 3aKUMaX BBITSOKHBIX 1map R=36 mwM, BoiTsKKa E=4,
JIMHEHHAs ot b nuTaronier nenrtel T1= 5,1 xtekc, Bonokon Tg=0,17 Tekc.
['pynna aauH BOJOKOH, PaBHBIX W HpeBbimarommx paspoaky |, =R=36, [,=38,
Is-=44 MM 1 MaccoBas 1o ux, % B Macce BOJIOKOH JUIMHOM OT liin
TBEHHO paBHa 7; 5; 4; 3 u 2%.

CJI0 OJHOBPEMEHHO 3aKaThlX BOJIOKOH B II€peHEH 30HE
PEOOpa pu yCIIOBHSIX 3a1au | 1 BRITSDKKE E = 2.

Pa3BOAKUA MEXAY 3aKUMaMH BBITSDKHOTO MpuOOpa JICHTOYHOU
JI2-50-1M g mepepaOOTKH JICHTHI W3 XJIOMKOBBIX BOJIOKOH CO




mrranenbHou aimuHOU Iyt =40,2 MM 1 TIonIpaBKax IS TIEpeHEH 30HbBI Ay
U IS 3a7JHEU 30HBI a3 ;=10 MM.

4, PaccuutaTh WHJEKC HEPOBHOTHI JICHTHI JMHEWHOW TIIOTHOCTH T
BBITTYCKAEMOM JICHTOYHOM MAIIMHOM TIPH YCJIOBUSX: JIGHTAa BBIpaOaTh
XJIOMKOBUCKO3HOM cMmecH, coaepxamied 60 % BOJOKOH XJIOIKa,
JIMHEHHAs MJIOTHOCTHh BOJOKOH KOMIIOHEHTOB OJiMHaKoBa Tpi = T,
KBaJIpaTUYECKasi HEPOBHOTA IO IUIOMIAN MOMEPEUYHBIX CEUCHUN BO H XJIOITKa
Cr1 = 35 %, Bucko3ubix BookoH Cg; = 5 %, kBagpaTtuyecka OB

npu UctibiTanuu Ha npubdope «Ycrep» Co = 4,6 %. N
[IpakTrueckoe 3aHgaTue 2
TpeOoBaHUs K KAYECTBY JI€Taled BBITSHKHQOLIO 11D a
1. Kak u moueMy KayecTBO J€Tajlel BBITSKHOTO BIIMAET HAa KadyeCTBO
BbIpa0aThIBAEMOT0 MPOAYKTa, CTAOMJIBHOCTh TEXHOJOIMYECKOro Ipoliecca,
MIPOU3BOJUTENIBHOCTh TPyAa U OOOpYAOBaHUS 3(1)(1)6‘[‘I/IBHOCTB UCIIOJIb30BaHHUs

CBIPbsI?

2. Tlo xakuM TmpUYMHAM MOXET OBIThH IEHOY KUHEMAaTUYECKOE YCIIOBHUE
BBITSITUBAaHUS?

3. Kakwme mocnencTBus HapyIIeHUS KI/IHCM&NF YCJIOBUS BBITSATUBAHUS?

4, Kakue  mapameTpsl  HWIMHIPOB BAAUKOB  BBITSOKHBIX  IPHOOPOB

pernamentupytores I'OCT?

5. KakoBbl amaMeTpbl IUIUHIPOB B IX TPUOOPOB, HCHOJb3YEMBbIX Ha
JICHTOYHBIX, POBHUYHBIX H TIPS M ax?

6. [Mouemy mpw AITUTEITHEHOM, OCT JIGHTOYHOM MaIIMHBI HEOOXOAUMO CHUMATh
HArpy3Ky ¢ HA)KMMHBIX BaJl ?

7. Kak onpenenuts AeheKTHBIH pa
[0 CHEKTpOrpamMme [

IJIOTHOCTH TIOJTYYEHHOTQ
8. Kakoit cmoco0 coenus

W opraH BBITSKHOTO MPUOOpa MO HaMIEHHON
Hbl TEPUOJUYECKOTO H3MEHECHUS JIMHEMHOMN

10.Kakne TH@BI 11
MPOU3BOJICTBE?
11.Kakue ”i OQBaHMST TPEABIBISIOTCS K TBEPAOCTH M YOPYTOCTH DJIACTUYHBIX

BITUH HUCIIOJB3YIOT [JIs1 BaJIMKOB B XJIOIKOIPAAWJIbHOM

MOKPH]
12 PUIIATENIBHBIM  TIOCTEACTBUAM TPUBOAAT JAePexTsl B padoTte

: KP |

M :
CHU JIUHJPOB;

Q— aJINKOB;



- HEpaBHOMEPHOE U 3aTPYJAHEHHOE BpalIEHUE BTYJIOK BAJIMKOB;
- HEpaBHOMEPHOE BpAILCEHUE JIMHUW LWJIWHIPOB HM3-3a HAPYIIEHUS CLE g1 B
3yO4aToi nepeaayde Wi NoJOMKHU 3y0a;
- 00pa3yrolIre dTACTUYHBIX TTOKPBITUN HE JIeKaT B OAHOU MIIOCKOCTH;
- HEOJIMHAKOBAs WJIA HEIOCTaTOYHAsl HArpy3Ka Ha HaXKUMHbBIC BAJIUKU.
13.Yto HEoO0X0auMO MPEANPUHITH ISl YCTpPaHEHUS TMPUYUH, UBOJAWMM K
IEpeceyKaM B JIEHTE C JIEHTOYHOW MAIllMHbI, B POBHHUIIE, B IIPsIKE?
14.Yto HEOOXOAMMO MPEANPUHATH JUISI YCTpPaHEHHUS NpUY BbL
MIEPECIICIKUHBI B JICHTE C JIEHTOYHON MAIlIMHbI, B POBHHUIIE, K
15.Yto HEOOXOAUMO TPEANPUHSATH AJS yCTPAaHEHHS PUYUH, alQIINX YacThIe
HAMOTHI BOJIOKOH Ha IIMJIMHJPHI BRITSHKHBIX TPUOOPOB, HAHEK € BaJuKu?
16.Kak mposBisieTcss BIMSHHE COCTOSHHUS BBITSKHBIX OB, HAXXUMHBIX
BAJIMKOB, YIUIOTHUTEJNEH HA KayecTBO MPOAYKEa, 3BOJIUTEIBHOCTD
000py10BaHus U TPYJla, UCTIOJIb30BAHUE TEKCTUIBLHOTO 1Y

[IpakTruueckoe 3ansTHe 3
AHanu3 KOHCTPYKIIUN BBITSKHBIX TPUOOPOB EHHBIX JICHTOYHBIX MaIllUH
1. OxapaxkTepu3oBaTh BBITSKHBIC HpH60’b €H pix MamuH J12-50-220V, JIHC-
51, RSB-D40 1o ciemyronum dJieMeHTaM TEPUCTUK:
- KOJIMYECTBO IWJIHH]IPOB;
- KOJIMYECTBO HAXKMMHBIX BaJjl
- BUJI KOHTPOJIUPYIOITUX dJIEMEH
- KOJHMYECTBO JIMHUHA 32 0 €MBbIX Ha)XHMHBIMH BaJUKaMH U

MUJIMHAPAMM,
- KOJIN4YCCTBO 30H BbLIT.

ACTUYHBIM ITOKPBITUCM,

b

SDKKY, @ BO BTOPOUM — 3HAUUTEILHO OOJIBIITYIO, YEM B TIEPBOIL?
TOYHBIX MAIIMHAX NMPOAYKT BBITATMBAIOT MPUMEPHO B YKCIIO Pas,
noxxeHnii? K KakuM oOTpuLATENbHBIM MOCIEICTBHAM MOXKET
AQUUTEJIbHOE YBEJIINYEHUE BBITSKKN?

€CTBYIOT CIIOCOOBI M3MEHEHHUS Pa3BOJIOK B BBITSDKHBIX MTpUOOpax?



. Kakue cymiecTBylOT CHUCTEMbl HArpy3kd Ha HAXKHUMHBIE BaJIUKU BBIT:
puoopoB?
. Kakoli mnponeHT BOJIOKOH CpEIHEBOJIOKHUCTOTO XJIOMKA KOHTY
KaXKJI0M U3 30H BBITSHKHOTO Npubopa Mammubl J12-50-220Y npu mun
MaKCHUMaJIbHBIX pa3Bojkax? [IpousBecTH pacyeT Mo MpeAsIOKEHHOW auarp
pacrpeiesieHUs: BOJIOKOH T10 KJIaccaM JIHHBI.

. C xakoil 1esbl0 B BBITSDKHBIX PUOOpaxX MCHOIB3YIOT HUJIHHAPHI HaKOBbIE
Mo jJuaMeTrpy (AuamMerp TNepeaHero MWIMHAPA OObIIgy 4YeM |\ AuaMeTp

MPEALIECTBYIOLIErO MY LUIMHAPA)?
. C kakoil 1enpl0 B BBITSHKHBIX MOpHOOpax Malu =50 [UIUHAPHI
YCTaHABIMBAIOT CTAIlMOHAPHO, a JJS MOJIy4YCHUS i

W pa3BOAKHU
M3MEHSIOT MOJIOKEHUE HAKUMHBIX BAJIMKOB ITyTEM «00 10 LWJIMHIpam?

10.B uweMm 3akiroyaeTcsi CYNIHOCTh BO3JICHCTBHUS HA BO MHOW TUUIAHKU B
BBITSDKHBIX TTprbopos JI12-50-220V u RSB-D407?
3AJAYU:

KOB(l)(bI/II_II/IeHT TPCHHUA BOJIOKHA O CTaJl pa

m1ockoctH 3axuma — 500 H?
2. TlocTpouTh KpHBYIO YTOHEHHUS OJHOMN

npubopa «3 Ha 3» C KOHTPOJIUPYIO
yyuciae CiaoXeHus JieHt d
JIMHEWHONW IUIOTHOCTH IHUTAIOIIEH

coJiepkKaTcs BOJIOKHA JITTMHOM |
50 mM; comepkaHUE BOJQKOH
My, M3, My, M5 (Ta6J'II/II_[a

Taomuna 1 - UcxoaHsle na

)|

L 4

Harpy3ka, JeMCTBYIOIIAs B

bl B 38,)1H€I>i 30HC BBITSXKHOI'O

. Kakas cwuia TPCHUA MOKCET OBITH MC}K@%M H IIPpOAYKTOM, CCIIHN
0,27,

KOY Tipy 9acTHOM BEITsDKKE E = 1,2,
IUIOTHOCTH BOJOKOH Ty, TEKC,
Tn, xrexc. B mnurTaromei JieHTE
20 mm, 13 =30 MM, 14, =40 mm, I5=

O TPYIIBI IJIMH COOTBETCTBEHHO, %, My,

pelIeHus 3aa4un 2

[TapameTp Bapuant

1 2 5 6 7 8 9 10 | 11 12
Ty, Texe 2,9 6 , 34 [ 35(33|38|40 |45 |50 34| 36
Tg, Tekc | 0,16 40, 0,14 {0,175 0,16 | 0,18 | 0,17 | 0,16 | 0,18 | 0,16 | 0,17 | 0,14
m; 5 4,5 2 1 2 5 2 4 1 3
m, 1 1 207 175 | 17 | 20 | 18 | 18 | 18 | 18 | 22 18
ms 30 8 2 28 29 | 32 | 30 | 27 | 28 | 28 | 30 32
my 48 0 38 45 | 40 | 40 | 45 | 44 | 39 | 40 42
Mms 1 7 12 7 7 10 5 8 11 7 5
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[Ipaktrnueckoe 3ansarue 4
ObocHOBaHME BBIOOpA MapaMETPOB padOThI IEHTOYHOW MAIIMHbI
IIpU [epepadbOTKE XJIONKA U XUMUYECKUX BOJIOKOH

Kakune ocHOBHBIC q)aKTOPBI BJIMAIOT Ha PAaBHOMCPHOCTD BBIHYCKaCMOﬁ JIC Ha

JICHTOYHBIX MaIllMHAX? s
Kakue m3MeHeHMsI B 3ampaBKe BBITSKHOTO MPUOOpa JICHTOYHOU WHBI TIPU
nepepaboTKe YMCTOrO XJIOMKa K MepepadOTKe CMecei XJIOI XUMIUYECKUMU

BosiokHamu? [louemy HEOOXOAMMBI TAKHE U3MEHEHUSA?
Kak BnusieT Ha IpoLecchl BBITSTUBAHUS pa3BoOAKa?

B uyem 3akimiouyaeTcss OCHOBHOM NPHUHLMUIT TOA00pa 0 BBITSKHBIX
MpuOOpax JEHTOYHBIX MAIIUH?

Kaxk BnmsieT Ha mponeccrl BBITATMBAHUS HArpy3Ka Ha 17}

Yem ompenensercss cuia BBITATMBAaHUSA B BBITSDKHOMIpuOope? Kak Bimser
BBITSDKKA Ha cuiy BeITAruBaHuA? Kakas 3aBucum CTBYET MEXIy CUIIOU

BBITATUBAHUA U pa330111<oﬁ? Kak HAarpy3KkM Ha HaXXUMHBIC BaJIMKHW BJIMAIOT Ha
CUuily BuITATMBaHus? Kakas 3aBUCMMOCTD CymCcCTBYCT KIAY CHUJION BBITSTUBAHUS

U TUHEWHOU IUIOTHOCTHIO MBIUKH B BBITSKH opc!
Ha uto Bnusror CKOPOCTD BBIITYCKA U Ppa3M I1aK K Ha IIMTAHUU U BBIHYCKG?
3AJIA

C xakoil 4YacTOTOM BpamlarOTCA
JUaMETPbl KOTOPBIX PABHBI, COOTBE
BbIlTycKka JieHTbl 400 M/MUH, O L gBBIT
30He — 1,5.
Paccunrath HEeoOxonumoe 0 JigHf’ 13 XJIOTIKOBBIX BOJIOKOH (MHIEKC 1) N; u
JEHT W3 BOJIOKOH JaBcaHa (M C 2) Ny NpH COBMECTHOM BBITATMBAHUM U
MOCJIEIYIOLIEM  CJIOXKE dbopMUpOBaHUS JIEHTBI W3 CMECH 3THUX
KOMIIOHEHTOB B KOTOPO 751 JBOJIOKOH xJytonka f=0,3, auHeHast MIOTHOCTh
BOJIOKOH T;= T5;=0, elHas INOTHOCTH JeHT T,;= 3,8 ktexkc u 1,p= 3,3
KTEKC, o01ee il m=8.

JIBe jleHTOuK Ca OJTHOMETPOBBIX OTPE3KOB KOTOPBIX paBHa 20 u 21

, CPEOHUM W 3aJHUN UWIAHAPBHI,
, 50, 28 n 44 MM, TIpu CKOpPOCTH
— 6, YaCTHOU BBITSDKKE B 3aJHEN

IIPOOJIBHO JICHUM B JIeHTy. PaccuMTaTh KBaIpaTU4YECKyI0 HEpPOBHOTY
JIEHTHl IIpU bMpmeHTe KOppemsuU  MEXIy MaccaMH CKJIaJbIBaeMbIX
otpe3kos: d)0,2;
JIns  OuEHKH CTBa TMpOIECCa BBITATUBAHUS B BBITSHKHOM mpuOOpe
fAIlIUHB]  DKCIIEPUMEHTAJIBbHO OIPENessyIach KBaJApaTHYECKas
neHTbl Tq = 4 KTekc, 3ampaBiisIEMON B JIEHTOUYHYIO MAIlWHY, U
JeHTH CHOPMUPOBAHHON JIeHTOYHOUW MammHOU. [Ipu BeITsKKE E

pkeHUN d = 6 HEepOBHOTA OKa3ajach paBHOM cOOTBETCTBEHHO Coy



B pesynbraTte coBEpIlleHCTBOBAHUSI TEXHOJOTMYECKOIrO MPOoIiecca Hep
nutatonien JieHTsl T1 = 3,6 kTekc ymenpmuiachk 10 Co; = 5,8 %, a BbIN
m0 C, = 5 % npu JIUMHENHOW IUIOTHOCTHM BOJOKOH TB =
KBaJIpaTUYE€CKON HEPOBHOTE IJIONIAJIM TONEPEYHOTO CEYECHUS BOJOKO
%. CpaBuutb HepoBHOTY Cpgpr JEHTB, OOYCJIOBICHHYIO IIPO
BBITSITMBAHUSA, IPU MPEKHEH U U3BMEHEHHON TEXHOJIOTHUAX.

5. Paccuurats Kpg ¥ HOpMY HOPOM3BOJAUTEIBHOCTH JICHTOYHOU M
BeIlTyckOB) JI2-50-1M, kr/4, mpu ycioBusSX pabOOTHI:
NEPEJHEro UUINHAPA BBITSKHOTO mpubopa Ny = 2177
BAIMKAMU JICHTOYKJAMUMKa W MEPEIHUM IUIUHJP JTHHEHAs
IUIOTHOCTH M3TrOTABIMBAEMOM JICHTHI 2,9 KTEKC, Macca bLB Td3y Ha BBIMYCKE
12 kr, 4ncno oOpHIBOB JIEHTHI HA OJMH BBIIYCK B 4ac bl uTaHus 1,9,
co CcTOpoHBI BhIycka 2,4. Pacuer BcmomorareisHOTO HOJIOTUYECKOTO

BpeMeHU s ompeaeneHus koddduimenta K, BHIMOIMHKTE, UCIIOIL3Ys JaHHBIE
TaOJIHULEI 2.

Tabnuna 2 - VicxoiHbie JaHHbBIE TS ONpeieeH oo @murcHra K,

Hopmartus Bpemenn| Y
Pabounit npuem Ha OJIMH CJIy4ai, c. B

eB 32 | Bpewms BBINIOJHEHUS
eHusl | paboyux IpPUEMOB 3a
H BBITYCK CMEHY, C

JlukBuaanus oOpHIBOB
CO CTOPOHBI:

IMATaHUSA 6 0,32
BBIITYCKa 50 —
Hroro — —

IIepeppiBBl H3-3a COBIA, s C 10T 2 % OT MaIIMHHOTO BPEMEHU
HAamoJIHEHUs Ta3za JieHToW. Pacu €MEHH OOCITYy>KHUBaHUs, pab04Yero BpeMEHU
BBITOJIHUTh IO JTAHHBIM T 3."Bpemsi Ha nu4HBIE HaTOOHOCTH OIeparopa

COCTaBJIAIOT 5 MUH B CMEH

e JUIsl pacueTa BpeMEeHU 00CTyKUBaHUS

Hopma Hucno cnydaeB |Bpems BbINOTHEHUS
PaGounit BPEMEHHU Ha |HA OJHY MalIUHY | pabOYuX MpUEeMOB
OJIMH Clly4aH, ¢ 3a CMEHY 3a CMEHY, C

YucTka BBITSKHOT nogpa 210 2

UucTka naTpyOKOB MYKOCOOpHUKA 100 1
ObmaxuBaHue §

100 1

100 1

140 1

20 1

8 2

300 1




Pasnen 3. [IpuroroBiaenue rped0eHHOM JICHTBI

[IpakTueckoe 3ansitue 1
[Tpo6ema noBbliteHust 3()PEKTUBHOCTH OATOTOBKY MPOAYKTA K Tped

1. HO‘ICMY HC IIO0ABCPIraroTCsAa FpC6HC‘-ICC&HI/II-O HCIIOCPCACTBCHHO JICHTBI C
Kapa0o4dcCaJIbHbIX MaIiuH?

2. B uem 3akirouaeTcss CYHOIHOCTh IpeoOpaszoBaHus Gop u YKTYPBI
BOJIOKHHCTOTO MPOJYKTa B MPOIECCE €ro MOJArOTOBKH K ? Kakue
TEXHOJOTHYECKHE TPOIECCHl  HCIOJB3YIOT IPH  OJT ¢ TpPOAyKTa K
rpeOHeYECaHUTO

3. Kakue TpeOOBaHMS TPEIBABISIOT K KAayeCTBY XOJICTHKOB rpeOHeUecanus,

KAKOBBI HEIOCTATKU XOJICTUKOB U CIIOCOOBI YCTpaHEH

Kaxkue crnocoObl MOArOTOBKH XOJICTUKOB O0Jiee COBEp

Kakue mpoumeccsl u onepauuu aBTOMATU3UD a TpeaBapUTEIbHOU

JIEHTOYHOM, JICHTOCOEIMHUTEIBHOMN U X0JICTO(HOPMHUPYIO MarmuHax?

6. Kak Biusier yucio 3yObeB OTCEYHOMN IIECTEPHH JICHTOCOEAMHUTEIHHOW MAIIUHBI
Ha JUIMHY U MaccCy XOJICTUKaA?

Hb ouemy?

o s

7. KakoBbl BEJIMYMHEI BBITSIDKCK, 4YMCJIO CJIO HUM KaXXKJOM TCXHOJIOTHYCCKOM
IICPpCXOoAC IIPH PA3HBIX CUCTCMAX HOI[I'Q'OBK AYKTa K Fp€6H€‘-ICCElHI/II-O?

8. KakoBa cymHOCTh U3BMEHEHUS] KayecTBa KTd B pe3yJbTaTe MOATOTOBKU €r0
K rpebHeuecannto. Kakosa rpu 310 3¢ ] Th:

- BRIPABHUBAHUS BOJIOKOH TI0 11

- YBEJIMYEHUS MOJIAJTBHOM U ITE

- pactpsIMJICHUSI U OPUEHTA B

1 IUIMHBI BOJIOKHA;
BJIOJIb IPOJYKTA;

- pa3beIMHEHNS BOJIOKOH;
- YAQJICHUSI U3 TIPOY OpPOK COPHBIX TIPUMECEH.
9. Kakme (akTopsl BIHSIOT POM3BOAUTEIIBHOCTD  JICHTOCOSAUHUTEITHBHON
MAaIlIuHbI?
10.Kak orieHMBaIOT Ka4yecT CTHKOB?
11.KakoBbI MOTYT OBITH 110 TUKOB Y TPUYMHBI UX BO3HUKHOBEHHUS?

3AIAUM:

HCHHYIO IIOTHOCTh XOJICTHKA C JIEHTOCOEJUHUTECIbHON MAaIlIMHBI
JICHRaMHU JTUHCHHOM IUIOTHOCTH 3,5 KTeKc, o0miell BEITSHKKEe E =
1,03 u uncae cnokenni d = 20.
2. PaccuntaTth HEOOXOAMMYIO JIMHEHHYIO IUIOTHOCTh JIGHTHI MpPH 3allpaBKe
Teﬂ,Hoﬁ MAallWHbl JJI MOPUTOTOBIIEHUS XOJICTUKOB JIMHEWHOU
TEKC ¢ BBITSKKOM JeHT E= 1,02 u uncinoM cinoxennii d = 24,
TEOPETUUECKYIO MPOU3BOJUTEIIBHOCTD u HOpMY
BbHOCTH JIEHTOCOEIMHUTEIIbHON MaIllMHBI 32 8 4 MPHU CKOPOCTH
xoiuctuka 90 M/MHUH U JIMHEWHOH ILUIOTHOCTU ero Tx= 70 KTekc;

1. Paccuurarp
MpU TUTAHUU




3 .
4. PaccunTarh IJIOTHOCTH HAMOTKH O, T/CM~ XOJICTUKAa Maccou 22
nuameTrpax karymkd d = 100 mMm, momHOro pyjioHa D = 550 mm u HE
xosictuka 300 mm.

[IpakTrueckoe 3aHsTHE 2 Vs
AHanus nmporuecca pacCOpTUPOBKHU BOJIOKOH B ITpolecce rpedHe st
1. Ha xakue rpynmsl pa3eisitoTcsl BOJIOKHA XOJICTUKA B IIPO rp ecaHus?

2. Kakum oOpa3zom ocymiecTBisieTcss mojada OOpOAKH B 3 e@HeuecaHusl B
pa3ianyHbIe IEPUObI HUKJIIA?

3. KaxoBbl mpUUYMHBI [TONA/1aHUS AJIMHHBIX BOJIOKOH B 04€

4. KaxoBbl IPUUYMHBI [TONa/1aHUs KOPOTKHUX BOJIOKOH B O4RC

5. KaxoBsl mpuunHbl 00pBIBa JUIMHBI BOJIOKOH B ITpoliecce fpeOHeuecanus?

6. Kak 3aBUCHT TIpOLIEHT TIpeOEHHBIX OYECOB aMeTpoB  Ipolecca
rpeOHeyecanus?

7. Kakpe OTKJIOHEHHS OT HOPMBI MpPOIEHTa 0§ca JOMYCKAIOTCA  JAJIs
rpedHedecaIbHON MAIIMHBI H OTACTBHBIX €€ OB

8. Ilouemy B mpolecce paccCOpTUPOBKH BO3 €T TpYyHrna HETOYHO COPTHUPYEMBIX
BOJIOKOH? ¢

9. Kakue QaxkTopsl OKa3bIBAIOT BJII/ISIHI/I\K JMYECTBO BOJOKOH HETOYHO

COPTUPYEMOU TPYIIbI?

10.[Touemy QakTUueCKHe pe3yJbTaTk @

TEOPETUUECKHX ?

11.Kakue siBIeHUs MOTYT TPUBECTHIK O BQIIOKOH B MpoIiecce TpedHedecanus?
3 Uu:

BOJIOKOH |1, BBIICNIIEMBIX B TPEOCHHOMN oUec, U

5 OTZIEJIAEMBIX B IPOYEC, MPU YCIOBUAX: TUCKH
oMy 3aXXHUMy Ha pacctossHue R=20 MM, IiauHa
TukamMu B nukie F = 5.4 mm, koadduimeHt casura
JIPOM TIepe]l OTAEICHUEM BOJIOKOH 0, =0,2, pa3HOCTh
KOTOpBIC TEPEMENIAlOTCsl HIDKHSS T'yOKa THUCKOB U

HPOBKH BOJIOKOH OTIH4YarOTCsA OT

1. PaccumnraTth MakcuMaib
MUHUMAJBHYIO JJIUHY B
MPUOJIMKAIOTCS K O
XOJICTUKA, TOJI3B
OOpOJKU MUT
MEXy PaccTo

BEPXHUU €Hb nepuoj, OTAEJeHUs BOJOKOH A = 1,2 MM, cpeanss
pactpsMJICHHOGED BOMPKOH B 60pojke xosctuka 1 = 0,7.
2. PaccuuraTdp CpOWHIOIO JIMHY ~BOJOKOH HETOYHO  COPTUPYEMOH  ImpH

bl TPU CIEAYIONINX YCJIOBHSIX: TUCKHU MPUOIKAIOTCS K
y 3axuMy Ha paccrosHue R = 18 MM, minHa XOJCTHKa,
amukamMu B 1ukie F = 5.2 mm, koadduiment casura O00poaku
JUHAPOM MEpe] OTAEIEHUEM BOJIOKOH o =0,2, pa3HOCTb MEXIY
Ha KOTOpbIE MEepPEeMENIaloTCs HIKHSS T'yOKa THCKOB WM BEpXHUU
€pHoJ] OTHENIEHUsI BOJOKOH A = 1,2 MM, cpeaHsisi pacnpsiMIECHHOCTb
oopoake xosctuka 1= 0,75.

rpeOHeUYecaHnun




3. Paccuntatb MmakcumanbHbI KOA(GGUUUEHT CABUTa OOPOAKH  Olmax
OTJENICHHEM BOJIOKOH B IIPOYEC, MPU KOTOPOM BCE YUACTKU OT/CIIIEMbIX BOIHQKOH

paccrosiare R = 22 MM, a BepxHuUii rpeOeHb — Ha paccTtosHue Ry = 14 mwM, Ha
XOJICTHKA, I0JaBaeMOT0 BaJIMKaMu B Iukie F = 5,4 MM, 1iiiHA HEEPOYEChBACMON
9acTH OCHOBaHUS OOpPOJKH [ = 6 MM, a ITyTh HIKHEH TYOKHU B TIep TICIICHUS
BOJIOKOH OOJIbIIIE TTyTH BEpXHEro rpedust Ha A = 1,2 Mmm.

4. PaccunTaTh MUHUMAJIBHOE B MEPHOJ OTACICHHS BOJOKO po CCTOSIHHE
MEXIy HWKHEH TYOKOW THUCKOB W OTACITUTEIBHBIM 3a U KOTOPOM
YCJIOBHasA CPEAHss IJIMHA BOJOKOH HETOYHO COPTUPYEMEGil p1 Y = 31,2
MM, €CJIM JJIWHA XOJCTHKA, IT0JaBA€MOI'0 BajMKa B I pebHeuecanus F =
5,9 MM, k03 duIHEHT cABUTA OOPOJKH MHTAIONITN I omMm oo = 0,4, u B

Mepuoie OTACICHUS HIDKHSIA TyOKa TUCKOB IPOXOAUT Ha 1,2 MM OOJIbIIHI TTyTh,
YeM BEpXHUM rpeOeHb.

[IpakTueckoe 3
OneHka NHTEHCUBHOCTH U 32(1)6: HOCTH'TpeOHEeUeCcaHus

KaxoBa niens rpedbHeuecanus?
B uem cymHocTh rpeOHedecanus?
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Kakyto pomo BpemeHu 1m
OapabaH4YMKOM, a TAKXKE BEPXH
Kakue dakrops! oka3biBa
OapabaHurKom?
7. Kakue pakTopbl OKa3bIBe
8. Kak Bmmser pa3Bojaka
IAJIMHIPOM Ha KPaTHQ
9. UYro Takoe «Me ’
10.0rt kakux da
11.C xako¥ ugib
JIOTKH JIJIS yec
12.Kak wusmense
JICHTBI? ¥
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a OTIEJeHHOW MOpLMM Mpodeca Mpu (HOPMUPOBAHUU

¢ 3AJIAUM:

NeHb YecaHusl TpeOeHHBIM O0apabaHYUKOM IPH YCIOBUSX: YHCIIO
i Oapabanuuka Ha 1 cM Zpg = 233,3 uri/cMm, mupuHa xoucTuka B
eIHsIs IrHA BOJOKOH | = 32MM, MHEHAS TUIOTHOCTH BOJIOKOH Tp =
, UACJIO OJTHOBPEMEHHO TepepadaThiBa€MbIX MAITMHON XOJICTUKOB a = 8,



yacToTa BpamieHus OapabaHuvKa (YHUCIO IIUKJIOB IpeOHEeuecaHus B MUHY:
=200 mun", TeOpeTHYECKasi MPOU3BOAUTEIBHOCTh MamKHbI 1t =30 Kr/
JICHTBI U3 XoucTtuka 87%.
2. Paccuurtarth CTENEeHb 4YeCaHUS BEPXHUM TpeOHEM INIPH YCIOBUSX:
BepxHero rpedus Ha 1 cm Zpr.= 28 uri/cm, cpeanss IirHa BoJIoKoH | = 3¢
JIMHEHHAs TUIOTHOCTEL BOJIOKOH Tg= 0,13 Tekc, nuHEerHas MIOTHO xoncnaka Ty
= 60 xrekc, mmpuHa xosictTuka B = 30 cMm, ajuHa XOJICTHKA, aBacMoIo

BaJlukamMu B ukjie F = 5,9 MM, BbIXo rpeOeHHOTO oveca u3 = 16%,
BBITSDKKA MpU oTAeneHuu Eg = 18.

3. Paccumtarh Maccy mopuud BOJIOKOH, OTIAEISIEMOH B TPO HOM IIMKJIE
rpedHeuecaHusi U3 OJHOTO XOJICTHKA JIMHEHHOW TJIOTH =¥70 xTekc npu
JuMHe tuTanus F = 5.4 MM U BbIX0Jie TPeOCHHOTO 04eC nka y = 15%.

4. PaccuuTaTh CpEIHIOI JIMHEHHYIO IUIOTHOCTh OJH T HOM B Ipoyec

MOPLUM TPU JTUHEWMHON IJIOTHOCTH XOJcTUKa Tx = 8
[IOJAaBaeMOro BaJIMKaMH B HukiIe F = 6,4 MM,
xoisictuka Yy = 12% wu anune nopunu 110 mm.

5. Paccuurarh IIMHY CHaWKA TOPUMA OTACICHHBIX B ‘poqec BOJIOKOH B BaTKe

TEKC, IJIMHE XOJICTHKA,
e0EHHOTrO oueca U3

mpoyeca Ha TpeOHeEUeCaATbHOW MallIuHE CIOBUSIX: JUJIMHA XOJICTHKA,
M0JaBaeéMOr0 BaJMKaMu B LukiIe F = MM, CIIBUTH MEXIYy NEpeIHUMU
KOHYMKaMHU BOJIOKOH B IPOLIECCE OTACTCHUS KOH B MPOYEC YBEIMUYUBACTCA B
cpenaeM B 10 pa3, MakcuMasbHas JTHHA oH B mpoyece lns=48 MM, mrHa
s PekTUBHON MoAauM Mpoyeca B U 30Mm.

6. Paccumrarh JMHEHHYIO TUIOTHOCTH odeca, BBIBOJIUMOTO B JIOTOK, MpHU
JUHEWHOW IUIOTHOCTH XoOJicThka Ty eKc, JUIMHEe 3(P(EeKTUBHON mNoaayu
npoueca L, = 30 mm, BbIXoJe CHEQOT ca u3 xosictuka Y = 18% u gnune
XOJICTHKA, I10JIaBacMOT0 BAIINK ke F = 5,4 mm.

7. OnpenenuTs CpeaHEe UYNUC OPLMI BOJIOKOH B TMOMEPEYHOM CEUYCHUU BATKHU
npoyeca U JUHEWHYIO TJIQTHO aTKW MpPU JUHEWHOW TUIOTHOCTHU XOJICTHKA
Tx = 65 KTEeKkc, AIuHE IoJlaBaeMoro BajJukaMu B niukie F = 5,9 mm,
BBIXOJie oyeca Y = 20 oTAenaeHHoN nopruu Ly = 100 MM B mmHe

s dexTUBHON Moaay a nukiI Ly = 30 mm.
paKTHYECKOE 3aHATHE 4

HpO6HeMB BbI HHWA IIPOU3BOIUTCIBHOCTH Fpe6He‘-IeCEU'IBHI)IX MalllMH 4JI4
XJIOIIKA, (0)51 AUTCJIIbBHOCTHU TPYJd, Ka4CCTBa Fpe6eHHOﬁ JICHTBI
. PadruOHAJIBHOI'O UCIIOJIb30BaHUA ChIPbA
1. Or ka P K"ﬁpOB 3aBUCHUT TCOPCTHUYCCKAA IIPOU3BOAUTCIBHOCTE OJHOI'O

eyecaJIbHOM MaIlTMHBI U BCEH MAIIUHBI?

A U3MEHEHHE yCJIIOBUH Tpyja rpeOeHITUIIBI M IIOMOIIIHUKA MacTepa
Qro 1exa:

YyeHHEe MACChl XOJICTHKA J10 22 — 27 KT;

JIMYCHUE Pa3MEPOB Ta3a U MacChl JEHTHI B Tazy 10 40 — 50 kr;



- HCTIOJIb30BaHNE aBTOMATOB JJIsI CMEHBI Ta30B;
- HCIIOJIb30BAaHHME ITHEBMATHYCCKUX YCTPOMCTB MJISi YHCTKH BBIMRKHOTO
npubopa rpedHevecaIbHON MaITuHBI;
- HCTIOJIb30BAHHUE CUCTEMBI THEBMATHYECKOTO YAaJIeHUsI TPEOCHHD
IIeX IO MepepabOTKH OTXO/OB;

- ACIIOJIb30BaHUE IICHTPATN30BAaHHON CUCTEMBI CMa3KU MO IITEIHIKO

- HCIIOJIb30BaHKUE IIEHTPAJIM30BAHHOTO YCTPOMCTBAa H3MEHE a3BOJIKU
MEX1Y OTACIUTEIbHBIMU U TUCOYHBIM 32)KMMaMU;
- WCIIOJIb30BaHHWE  ABTOMATUYECKUX  CaMOOCTa B CBETOBOM
CUTHAJN3aIlMH, YKa3bIBAIOIIEH MECTO HapyIIEHUE TIPO
- ynoOHO€ pAaCIOJIOKEHHE KHOMOYHBIX CTaHLUMN CKd W OCTaHOBa
MAIIIHHBI.

3. Kakme, mo Bamemy MmHeHuto, mpobiemsl B obiac ¢ ecaHusi TpeOyIOT

IIOCTAaHOBKH U PCHICHUA OJIA:
- IIOBBIIICHHA KAa4CCTBA PACCOPTUPOBKHU BOJIO
- IIOBBIIICHUA 3(1)(1)GKTI/IBHOCTI/I OYHCTKH BOJIOKOH OT COPHBIX HpHMCCCfI u
ITIOPOKOB BOJIOKHA,
- ITIOBBINICHUA PABHOMCPHOCTH TpC6CH Thl Ha KOPOTKHX OTPC3KaAX U
CHMIKCHHUA PA3HUIBI B JIMHEHHOW II OCTH pe6eHHBIX JICHT C pPa3HbIX

MallvH;
- YMEHBIIICHUS  MPOLEHTA rpele odyecoB 0e3  yXyIuUIeHUs
H

3 PEKTUBHOCTH PACCOPTUPOBK 0 JUTMHAM W KadyecTBa rpeOeHHON
JICHTHI U TIPSIKU;

- TIOBBITIICHUS CTCTICHN aBTOMATH a00THI TpeOHEYECATEHON MaIlTuHBI,
- YIy4ILICHUS YCIIOBUM TPY AR,
- TIOBBITIICHUS TIPOU3BQIAT CTH TpeOHEUECATbHON MaITHBI.

4. Kak uaMeHutcst ko3¢ ¢uil 1o ro BPEeMEHHM TpeOHedYecaIbHOW MAaIIMHbI
MpU BBIPAOOTKE JIBYX TPEOCHH EHT U3 BOCBMHU XOJICTUKOB, €CJIIH YBEIUYUTh
YHCJIO IUKJIOB B MUHYTY 350 npu HEM3MEHHOM Macce XOJICTUKA U JICHThI
B Ta3zy?

5. Or xkakux  (aKTQRQR CUT  KOO(DPUITMEHT  TOJIE3HOTO  BpPEMEHU

rpedHeuecaIbHg YKakuTe MPUINHBI MPOCTOEB B TIOPSAJIKE YOBIBAaHUS

UX MPOIOJIKH

W

1. MaccoBas fons HbIX npumeceit B xonctuke 0,8 %. Ilpu rpeGHedecanuu u3

XOJICTUKA BBLIUEC ercst 16 % BOJIOKHMCTOW Macchl B BUJE IPEOCHHOr0 o4yeca, B
B’§ npuMecu cocrtaBigaor 1o wmacce 1,8 %. Bprunciauth
BBIUECHIBAHUS COPHBIX MPUMECEH BOJIOKOH MPH rpeOHEeUECaHH.
MacCoByK0  JIOJK0  COpPHBIX  IPUMECEH,  BBIUECHIBAEMBIX
9 MAIIMHOW M3 XOJICTHKA, B KOTOPOM MAaccOBasi JOJISI COPHBIX

3AJIAUM:



N

15 %, a MaccoBas 10J151 COpHBIX MIPUMECEH, OCTAIOIIUXCA B MPOUYECE, COCT
0,8 %.

Kakoe uncio copHbIX nmpumeceil 1 mopokoB B 1 r rpeObeHHOT0 PO
r xosctuka coaepxkarcs 300 COpHBIX MNpuUMeced W TMOPOKOB;

I‘pC6H€‘IGC&HHH BbluechIBarOTCa 80 %, 1 BBIXO/] Fp€6€HHOﬁ JICHTBI U3 XO. Ka
y = 84 %? P8
Paccuuratn TCOPCTHUYUCCKYIO IMPpOU3BOAUTCIIBHOCTD HOpMY

MIPOU3BOUTEIHHOCTH TpeOHEeUecanpbHON MamuHbl 1533 npu @actoTe BpameHus
-1 o o o

rpebenHoro Oapabanumka 230 MuUH ~, TUHEWHOU TIJIOTH rp OU JICHTBI

Ty = 4 krekc, BuITSKKe Ha MamuHe E = 120, mmmae = 5,4 MM,

BBIXOJIe TPeOEHHOT0 oveca U3 XoJcTuka y = 14 %.

IIpakTrueckoe 3aHsTue 5
O6ocHOBaHKE BHIOOpA MapaMeTpOB pabOTHI TP bHOW MAaIllWHbI

VKaxXute MUHUMAJIbHBIE M MaKCHUMaJbHBEIC T dHUIbL N3MCHCHUA IIapaMCTPOB,
HCIIOJIB3YCMBIX IIPHU 3aIlIPpAaBKC U 06CJ'IY)I(I/IBa CMCHHBIX l"pC6H€‘-I€C&J'IBHBIX
MalllvH JI9 XJIOIIKAa:

- YHCIIO [[UKJIOB B MUHYTY; 2 4
- JUTMHA TMTAHWUS; \
- IMHENHAS IOTHOCTh XOJICTUKA;

- TMHENHAas MII0OTHOCTh TPEeOEHHOM
- 9HCJIO XOJICTUKOB, TiepepadaThiBacM allHe;
- IPOLIEHT rPEOEHHOr0 0Yeca;

- Macca XOJICTUKA;

- Macca JICHTHI B Ta3zy;

- BBITSDKKA MPOJYKTa Ha rpeQHe
- YTOHEHUE NMPOYyKTa Ha
- KOJIMYECTBO rpedbHeuec bIX MatiiH, 00CITy>)KMBAaEMbIX OJTHON PaOOTHUIICH;
- TEOpeTHYECcKast Mpo OCTb I'peOHeuYecaNbHON MallIMHBL;

BpEMCHH IpeOHEUYECaTbHOM MAIIMHbI.

TOPOB BBIOMPAIOT TMHY TUTaHUS?

bHOM MaIIIMHE;

B 3aBucuMoCcH 0

Kak pexkomenay@rcs

XJIOTIKA HA CPEAHEBOJIOKHUCTBIN?
a craiiku»? Kak cBsizaHbl MeXIy cOOOM JJIMHBI OPLHH, CIIAWKU
1 3 beKTHBHOM a4yu npoueca?
Yemy paBHa onTdMaibHas AjJuMHA 3(PQGEKTUBHON MOAAYM C YYETOM HalIMuus B
orﬁleTquo COPTHPYEMOU T'PYIIIBI?
COBpEMEHHBIX TIpeOHEYECaJbHBIX MAaIllMHAX OCYIIECTBISAETCS
bMU JICHT?
AKUTE MOJOKUTENbHBIE (3HAKOM «1») U OTpHUIATEIbHBIE (3HAKOM
NOCHEJICTBHS U3MEHEHHSI TapaMEeTPOB pabOThI rpeOHeUYecaTbHOM MAIIHHBI.
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Tabauua 4
H3menenue Yacrtora JlnmHa JInnenHas JIunen [Ipouent Macca Macca
pe3yabTara BpAIICHUS MMATaHUSA IJIOTHOCTD IJIOTHOCTD rpeOCHHBIX | XOJICTUKA |JICHTHI B
rpeOEHHOTO XOJICTUKA e ¢ 04YECOB Tazy
OapabaHymnKa
KpatHocts
YyecaHus

Hucrora npoueca

PaBHOMEPHOCTH JIEHTBHI MO
JIMHEWHOHN IIJIOTHOCTH

PaCHpﬂMHeHHOCTB BOJIOKOH
B JICHTC

¥

Teopetnueckas
MIPOU3BOIUTEIILHOCTh
MaITuHBI

N

Hopma
ITPOU3BOJIUTEIIBHOCTH

L 4

I

N\

L 4




3AJIAUM:

1. Ilpu nepepaboTke BOJIOKOH JinHEWHOU mioTHOCTH Tg,=0,13 Tekc, 1
Fi=5.9 MM u kommuectBe oueca Y;=20% omnTumanbHas JHHEHHaS
xoJictuka ob1a Tx1=55 krekc. OnpeaenuTb ONTUMAIIbHYIO JIMHEHHYIO TIIIOTHOCTh
xoJictuka Ty, ToM ke mupuHbl B mipu nepepaboTke BoJIOKHA Tgo= 0,14‘ TEKC,
nmHe utanus F,=5.4 MM u BbIxojie rpedeHHoTo oveca Y,=22%.

2. Paccuutath pa3mep miabioHa, eciau U3BECTHO, UTO JJUHA O0p
= 26 MM, anuHa nutanus F = 5.4 mMm, koadpduiueHT cas op
IWJIMHIPOM TIepe]] OTACICHUEM BOJIOKOH o =0,2, pa3HOCTh
Ha KOTOPBIC TIEPEMEIIAIOTCS HIDKHSSI TYOKa THCKOB U BE
OTAEJEHUS] BOJIOKOH A = 1,2 MM, 1uaMeTp OTAEIUTE

MM.
3. Kak u3ameHsieTcsi MpoleHT TpeOeHHOro oueca U pacueT™loe 3HAYeHHE MPOYHOCTH
rpeOCHHON TIPSDKU MPU YBEJIMYECHUH PAa3BOJKU M eil TyOKO! THUCKOB U

3aJHUM OTACIMTCIIbHBIM 3aKMMOM Ha 3 Mm?

CTOSTHUSIMH,
pPCOCHB B MEPHO.
uHapa do = 25

(V)
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