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AKT COI'JTIACOBAHUA
Ha METOJIMYECKHE PEKOMEH/IAIMH TI0 BBITIOJIHEHHIO TIpakTHdeckux padot mo M/IK 01.01 «Bsidop
MCXOJIHBIX MAaTE€pUasoB JJis IPOU3BOACTBA OTIUBOK)
JUTS CICTIMATBHOCTH
22.02.03 JIureiiHOE MPOU3BOJCTBO YEPHBIX U IIBETHBIX METALIOB,
paszpaboTaHHBIX npenogaBareneM KOkHO- Y pallbCcKOro ToCy1apCTBEHHOTO TEXHUIECKOTO
kosuiemxka bensiako E.C.

Meronuyeckie peKOMEHJAIUH IO BBIMOJHEHUIO MPAKTUYECKUX U JabopaTopHOM padoT
cocTaBjieHbl B cOOoTBeTCTBUU ¢ mporpammoit [IM.01.«IloaroToBka u BeJeHUE TEXHOJIOTHMUECKHUX
MIPOIIECCOB TUIABKH, JIUThSI U TPOM3BOJICTBA OTJIMBOK W3 YEPHBIX W IBETHBIX METAJJIOBY» (B YacTH
MJIK 01.01 «Bp160p HCXOMHBIX MaTepUAJIOB JJIs IPOU3BOCTBA OTIUBOKY ).

Meronuyeckie peKOMEHIAIUHU K MPAKTUYECKUM U TaOOpaTOpHOH paboTaM MMEIOT eAHHYIO
CTPYKTYpy: IeNH, OOIIMe TOJOXKEHHUs, XOX paboThl, (GopMmy ordera mo paboTe, CIpPaBOYHBIC
JlaHHbIe, JuTepaTypa. Tematmka paboT pazHooOpazHa. Tembl pabOT OmpeneneHbl, UCXOIsi W3
JIOTUKU W3YYEHHS] MEKTUCIUIUIMHAPHOTO Kypca, W HaIpaBJICHbl Ha YTIIyOJIEHHE TEOPETHUECKUX
3HaHUU U (OPMHUPOBAHNE YMEHHUN OCYIIECTBISATH BEIOOP MCXOTHBIX MAaTEPHAIIOB.

Meroudeckie peKOMEHIAIUN IO BBITIOJHEHUIO PAKTHYECKUX B Ja0OpaToOpHO# paboT 1o
MexaucrmuimHapaoMy  kypcy MJIKO01.01 cootBeTcTByrOT mporpamme mpodecCHOHaTBEHOTO
monyns IIMO1. «IloaroroBka M BeleHHWE TEXHOJOTHYECKMX MPOIECCOB IUIABKH, JUThS H
MPOU3BOJICTBA OTIUBOK W3 YEPHBIX M I[BETHBIX METAIJIOB» U MOTYT OBITh PEKOMEHIOBaHBI K

HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM IIPOLIECCE IO MOATOTOBKE TEXHUKOB criennaibHocTu 22.02.03.

JIuTerHoe IMPOU3BOACTBO UCPHBIX U IIBETHBIX MCTAJIJIOB.

Be;[ymm‘/'l CrieuuaIucCT Ky3HC‘-IHO-J'IHT€I>iHOl" O JMBHU3HMOHA

«O00 YT3 YPAJITPAK» /B.H.®enopos/




HOACHUTEJIBHASA 3AIINCKA
Meroauueckne  pEKOMEHJAIMM IO  BBINOJHEHUIO  NPAKTUYECKUX U

naboparopHoit pabor mo IIM.01 «llogroroBka u BeJeHHWE TEXHOJOTHUUECKUX
MPOLIECCOB IUIABKU, JINThSi U TIPOU3BOJCTBA OTJIMBOK M3 YEPHBIX U LBETHBIX
MetaioB»y, MJIK 01.01 «Bwibop HCXOAHBIX MaTepHAIOB IS TMPOU3BOJCTBA
OTJIMBOK» INpEIHa3Ha4YeHbl Uil oOywaromuxcs 1o crneunansHoctd  22.02.03
JluteliHOe MPOU3BOICTBO YEPHBIX U LIBETHBIX METAJJIOB (0a30Basi MOATOTOBKA)

[IpakTueckue u J1aDOPAaTOPHOE 3aHATUS SBISIIOTCA BaKHBIM 3JIEMEHTOM
MEXIUCIUIUIMHAPHOTO Kypca. B mporecce BBINOJHEHUS MNPAKTUYECKHX U
nabopaTopHOil paboT oOydaromKecs: CUCTEMATU3UPYIOT U 3aKPEIUISIIOT MOJIyYeHHbIE
TEOPETUYECKHE 3HAHMS, PA3BUBAIOT WHTEJUIEKTyallbHble U MpodecCHOHATbHBIC
yMeHHUsl, HOPMHUPYIOT 3JIEMEHTBI KOMIETEHUUH OyAyLINX CHEIMAIUCTOB.

Meroauueckne  peKOMEHJAUMHM  NPEAHA3HAYEHbl Uil  OpraHu3aluu
BBITIOJIHGHUS TPAKTHYEeCKUX u Jiaboparoprorr pador mo MJIK 01.01 «Bwibop
MCXOJIHBIX MaTepUalioB JJIsl MPOU3BOACTBA OTIHMBOK». IIporpammoii IIM (B uwactu
MJZIK 01.01) mpenycMoTpeHO BBINIOJIHEHHE 2 MpakTHYecKuX U 1 s1abopartopHoi
paboThl, HAMPABICHHBIX HAa (HOPMUPOBAHUE I1EMEHINOE CLeOYIOUWUX KOMNEMEHYULL:

[1K 1.1. BeiGupats ucxoaHble MaTepuabl 1Jis MPOU3BOJICTBA OTIMBOK.

[IK 1.2. Ananu3npoBaTh CBOWCTBA M CTPYKTYpPbl METAUIOB M CIUIABOB IS
U3TOTOBJICHUS OTJIMBOK.

I[IK 1.6. OdopmisiTh M YWTaTh KOHCTPYKTOPCKYIO U TEXHOJOTHYECKYIO
JOKYMEHTALUIO I10 JINTEWHOMY MPOU3BOJICTBY.

OK 1 [IlonumMarh CymIHOCTh M COIMAJbHYIO 3HAYUMOCTh CBOEHU
Oynyuennpodeccuu, NposBIATh K HEM YCTOMUMUBBIA HHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIHHOCTH, OMPEIEISITh METOJIBI U
CHOCOOBI BBIMOTHEHUS! TPO(PECCHOHANBHBIX 3a/a4, OIIEHUBATh UX 3 (HEKTUBHOCTh U
KaueCcTBO

OK 3. Pemarp mpoOjembl, OIIEHMBaTh PUCKH U TPUHUMATH PEIICHUS B

HCCTAHAAPTHBIX CUTyallUAX



OK 4. OcymecTBisaTh MOWCK, aHalW3 W HCIOJb30BaHUE WHGOPMAIIUH,
HEO0OXOIMMOM TS IOCTAHOBKH U PEIICHUS MPo(dhecCHOHATBHBIX 3a]1a4,
po(ecCHOHaTBEHOTO U JIMYHOCTHOTO Pa3BUTHS

OK 5. Ucnons3zoBath MHPOPMALMOHHO-KOMMYHHUKALMOHHBIE TEXHOJOTHMU B
npoeccHoHanbHOM NeITeTbHOCTH

OK 6. PaGoTath B KOJIJIEKTHBE M B KOMaHje, 0Oecre4yrBaTh €€ CIUIOUYEHHUE,
3¢ PexkTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7. CraButh 1enM, MOTUBHPOBATH JEATEIbHOCTh IOAYUHEHHBIX,
OpraHU30BbIBaTH M  KOHTPOJUPOBATh WX pabOTy TMpUHATHEM Ha  ceds
OTBETCTBEHHOCTH 32 PE3YJIbTAT BBIMOJHEHHUS 3a/JaHUM

OK 8. CamocTosATensHO OMNpeAeNaTh 3aJadyud  Npo(EecCHOHATBLHOTO H
JUYHOCTHOTO Pa3BUTHsI, 3aHUMATHCSI CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHUPOBATH
MOBBINICHNUE KBATH(DUKAIINH

OK 9. bbpITb TOTOBBIM K CMEHE TEXHOJOTMH B TMpodecCuOHATbHON
NesATENbHOCTH

JLP1 Ortpaxarb pPOCCUHCKYIO0 Tpa)XJAaHCKYH) HWJIEHTUYHOCTb, MaTPUOTHU3M,
YBAXKEHHE K CBOEMY HAPOJY, UyBCTBA OTBETCTBEHHOCTH niepes PoanHoM, roproctu 3a
CBOM KpaH, cBOow PoauHy, mpoimioe u Hacrosiee MHOIOHAIlMOHAJbHOIO Hapoja
Poccun, yBakeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iar, THMH);

JLP4 Ortpaxats chHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
HA JMajJore KyJibTyp, a TakXke pa3uyHbiX (OpM OOIECTBEHHOTO CO3HAHUA,
OCO3HAHUE CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

JI.LP9 OtpaxkaTh TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIE
caM000pa30BaHWI0, Ha TPOTSHKEHUW BCEH JKU3HU; CO3HATEIBPHOE OTHOIICHUE K
HEMPEPBIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOH NpodheCcCHOHATBHOW U
OOIIECTBEHHOMN JIEATEIHLHOCTH;

Onucanue Kaxaoil pabOThl COAECPKUT HOMEpP, Ha3BaHUE U LEIb PaOOTHI,
(dopmHpyemMbIe B IPOLIECCE BBIIOJHEHHUS PaOOThl 3HAHUS, YMEHHUS TEOPETUYECKOE
U3JI0KEHHE HeOOX0AMMOro Marepuaia (Ipu HEOOXOAUMOCTH MTPUMEPHI BHITIOIHEHUS

3aJlaHnii), BapUaHThl 3aJaHUil, ONHCAHHE AaJTOPUTMA BBIMIOJHEHHUS pPaldOTHl U



KOHTPOJIBHBIC BOIIPOCHI (C OCJIbO BBIABHUTH W YCTPAHHUTHL HCAOYCTBI B OCBOCHHUU

Marepuana).

JIns monydeHus AOMOJHUTENbHOW, Oojiee MOApOoOHON uHpOPMAIUA TI0
OCHOBHBbIM BompocaMm MJIK B KOHIIE METOAMYECKHX PEKOMEHAALMN IPUBEICH

NEPCUCHDb I/IH(l)OpMaHI/IOHHBIX HCTOYHHKOB.

OTtuyeTsl CTYACHTOB JOJIKHBI COACPKATb HOMCP, HAa3BaHHWC H LCJIb pa6OTBI,
BBIIIOJIHCHHBIC 3aJlaHHUd W HUX PE3YJIbTAaTbl, OTBCTbI HAa KOHTPOJIBHBIC BOIIPOCHI H

BBIBO/IBI 110 MPOJICIaHHOMN padoTe.

TUTYNBHBIN JIUCT JOJXKEH OBITH O(POPMIIEH B COOTBETCTBHUH C MPUIIOKEHUEM A.

INEPEYEHD ITIPAKTUYECKHUX U JIABOPATOPHBIX PABOT

Ne Tempbl HaumeHOBaHMe NPAKTHYECKUX U JIA00PATOPHBIX O0bem B
paodort yacax

Tema 1.1. | [Ipaktuueckas padora Nel. BeiGop coctaBa mMXThI Jj1s 2
MOJY4YE€HHUS OTJIMBOK 338JJAHHOTO XMMHYECKOTO COCTABA.
JlaGoparopnas pa6ota Nel. OnpeneneHue cpeTHEero 2
pasmepa 3epHa U KodpduireHTa 0 JTHOPOTHOCTH TIECKa.

Tema 1.2. | [Ipaktuueckas pabota Ne2. CocTaBieHUE CXEMBbI 4
TEXHOJIOTUYECKOTO MPOIIeCCa MPUTOTOBIICHUS
(hOPMOBOYHBIX CMECEH.

HNToro 8




ITPAKTUYECKAS PABOTA Nel

Ha3Banue npakTtuyeckoii padorbi: BpiOop cocraBa IMIMXTHI IS
MOJIYYEHHUSI OTIIMBOK 33JIaHHOTO XUMUYECKOI'O COCTABA.

Heab padorbi: popMupoBaHUE yYMEHUN BbIOMpATh COCTAB IIMXTHI JIJIS
MOJIYYEHHUSI OTIMBOK 33JJTaHHOTO XUMUYECKOI'0 COCTaBa

3HAHMA (aKTyaJIn3aus):

- TJapameTpbl BEIOOpa COCTaBa IIUXTHI;
- MAapKu 4yryHa

YMeHHS:

- TpPaBWIBHO BBIOMpATh COCTAB IIUXTHI ISl TOJIYYEHHS! OTJIMBOK
3aJIaHHOTO XMMUYECKOT0 COCTaBa
Teoperuuecknii MaTepua:

[IInxTol HaA3BIBAETCS CMECh OCHOBHBIX M BCIOMOTATEJIbHBIX MaTEPHUAaJIOB,
3arpy’kaeMbIX B IUIaBWIbHYIO TM€4Yb JUIsl MOJYYEHHUs CIUIaBa OIpPEAEIEHHOTO
XUMHUYECKOTO COCTABA.

Uyryn — cmmaB xeneza ¢ yriepogom (6omee 2,14 %) u  apyrumu
KOMMOHEHTaMu. TpeOyeMblii XMMHUYECKHM COCTaB YYTryHOB PpPErJIaMEHTHPYETCS
cootBercTBytomuMu ['OCTamu u TY: uyryn c¢ mnactuH4areiM rpadutom (OCT
1412-85); wuyryn c¢ mapoBugubiM Tpadurom (I'OCT 7293-85); uyryn c
BepMukyJsipHbiM Tpadurom (I'OCT 28394-89); xoBkuit uyryn (I'OCT 1215-79);
antudpukuuonusie uyryHsl ('OCT 1585-85)

Cepblii UyTyH C IJIACTUHYATHIM TPAPUTOM SIBIISIETCS HAUTYYIIIUM JIMTEHHBIM
CIUTaBOM, OJarojapsi 4emMy M3 HETO MOKHO TMOJIy4aTh OTJIMBKU PA3IUYHBIX Pa3MEpOB,
Macchl U KOHpurypauuu 0e3 npuObLIed WK C MaJIbIMU NPUOBUIIMUA ¢ HAUOOIBIITUM
BBIXOJIOM TOJHOrO JIUThA. TEXHOJOrWs H3rOTOBJIEHUS OTJIMBOK OTJIMYAETCA
MPOCTOTOM, BHICOKUMH TEXHUKO-IKOHOMHUYECKUMU TTOKA3aTeNsIMU, HE TpeOyeT
Ne(UUIUTHBIX MAaTepUAIOB U OOJIBIIMX YHEPro3aTpar.

Cranblo Ha3bIBAIOT CILJIAaB HA OCHOBE JKEJI€3a C cojiepkaHueM yrieposaa 102 %.



BaxxneimuM knaccu(@UKalMOHHBIM TPU3HAKOM CTaliel SIBISETCS UX XUMHU-YECKUM
COCTaB.

[To XMMHUYECKOMY COCTaBy CTaJlM MOAPA3JCIAIOT Ha YTIEpOJAUCThbIe (HU3KO-
yriepoaucteie ¢ 0,09-0,20 % C, yrnepoaucteie ¢ 0,20-0,45 % C, BbICOKOYTIIEPO-
nucteie ¢ 6onee 0,5 % C) u nerupoBaHHble (CyMMa JIETUPYIOMIUX 3JIEMEHTOB y HU3-
KOJICTUPOBAHHBIX cTajen 110 2,5 %, y cpeanenerupoBanHbix 2,5-10,0 %, y BbICOKO-

nerupoBaHHbIx Oosee 10,0 %).

3aganue. Pemnrte 3agaHusi, B COOTBETCTBUU C BapuaHTOM (Tabnuna 1)

Xoxa paboThl:
1. Pacmmdpyiite MapKUpPOBKY CTaIH
Tabnuua 1 - Mapku JerupoBaHHbIX cTajel

Bapuan | MapkupoBka Pacmm¢poBka | Bapuan | MapkupoBka PacmmgpoBka
T JIETUPOBAHHBIX T JIETUPOBAHHBIX
CTaJIeH CTaJIeH
1 40x 4 X12d1
2 30xI'cA 5 12xH3A
3 30XT'C-1I 6 SXHB

Tpumeuanue: Ilpu 3anornenuu mabauywvl pyKogoocmayume ciedyiouumMu c6e0eHUuUImMu 00
0003HAYEHUSAX XUMUYECKUX DTIEMEHMO8:

I'— mapeaney, C — kpemnuti, H — nuxens, X — xpom, M —monub60oen, B — eonvghpam, @ — eanaouii, T
— muman, /] — meow, FO — antomunuii, b

— Huobui, K — xobanem, P — 6op, Il — gpocghop, A — azom, 1] — yupxonuii; A — azom,
b — nuobuui; E — cenen.
Ilepasvie yughpvl 6 mapke cmanu yKazvl8arom cooepicanue yenepooa 8 COmulx

oonax npoyenma. Llughpa nocne Oykevl ykazvieaem cpeowuee, okpyenennoe 0o 1 % codepoicanue
Jlecupyrouje2o dnemMeHma, npu 3mMom eOuHuya onyckaemcs. B omoenvuvix cnyuasx moocem Ovimo
VKazamo 6onee mouHo cooepoicanue aecupyroweco snemenma. Hanpumep, 50I'5T — cmanv ¢
cooepoicaruem yenepooa 0,5%, cooepocanue mapeanya 5% u 0,1% mumana

2. Onpenenure cpeaHUl cocTaB MUXTHI, % (Tabuuua 2).

Jlst mpuMepa nonb3yitech Tadnuieit 4.1-4.3 npunoxxenus I°



Tabmuma 2 - Pacyer cocraBa IIUXTHI

Mapka [TnaBunbHBINH

Cpeanuii cocTaB MIUXTHI, % 1O Macce
4yryHa arperar

Ot CU10
Jo CU18

C4y20

Or CU25
o CU35

Ot CU10
o CU20

C42s5
C430

Ot CY35
1o CU45

JIABOPATOPHAS PABOTA Nel

Ha3Banue s1adoparopHoii padorsi: OmnpenelieHue CpeaHero pasmepa
3epHa U K03 dUIMEeHTa OJHOPOTHOCTH TECKA.

Heas padorei: QopMupoBaHUE yYMEHUN ONpEACISTh KaueCTBO IMECKa
uis GOPMOBOYHBIX CMECE B TMpoIlecce JIa0OpaTOPHBIX HCIIBITAHUH,
M0JIb30BAThCS J1A0OPATOPHBIM 00OPYI0BAHUEM

3HAHMA (aKTyaJIu3aius):

- [apaMeTpbl BXOAHOTO KOHTPOJISI IECKA;

YMeHHS:

- ompeaessTh (PaKIUIo MecKa
Teopernuecknii MaTepuas:

@OpMOBOYHBIE TECKUA - pBIXJIbIE OcagouHble TOpH. [loponbl, urparoimue
TJIABHYIO POJIb B IPUTOTOBICHUH (DOPMOBOYHBIX M CTEPKHEBBIX CMECEH, U3 KOTOPBIX
B JIUTEUHOM MPOU3BOACTBE FOTOBST Pa30Bble (POPMBI U CTEPIKHHU.

@pakuus mecka — 3TO CPEAHUM IHAMETP €ro 3epeH. B 3aBHCUMOCTH OT
(dbpakiuu Necok Mopa3iessaoT Ha CISAYIOIIUE TPYIIIIbL:

-04eHb KPYMHBIN Mecok (6omee 3,5 mm);




-TIECOK TTOBBIIIIEHHON KpymHOCTH (3-3,5 MM);
-KpPYITHBIA MECOK (2,5-3 MM);

- CpeAHuM 1ecok (2-2,5 Mm);

-Menkui rmecok (1,5-2 Mm);

-O4YeHb MEJIKUi necok (1-1,5 mm);

-ToHku# necok (0,7-1 Mmm);

-04eHb TOHKUH 1ecok (110 0,7 Mm).

Pucynok 1 - YcranoBka Jij1st uaMepeHus Gpakiuu necka

OCHOBHBIE y3JIbl YyCTAHOBKH: CTAHUHA, KPBIILIKA, CTOJI, KOMIUIEKT CUT, KyJIHuCa.

KOMIIIIEKT CUT CITY>KUT AJI ONpeieTICHUsI 36pHOBOTO cocTaBa (hOPMOBOYHOTO
IecKa.

Kynuca nmpeobpasyer BpalaTebHOE IBUKEHUE B BO3BPATHO-TIOCTYIIATEIHHOE
Y NIEPENAET Er0 CUTaM

CTo01 ¢ cuTaMu MOJy4YaeT OT HIKCIEHTPUKOBOTO Bajla BO3BPATHO-
ITOCTYIIATENBHOE JIBUKEHHUE C TIOMOLIBIO KYJIUCHIL. BCTpsXUBaHKWE OCYIIECTBIISIETCS C
MIOMOIIBIO TOJKATENA, IBH)KEHUE KOTOPOMY Iepeaercs KyinaukoM. Kyiaadok B CBOKO
odepeib MOIYYAEeT BPALIEHUE OT KOHUYECKOU aphl.

PexxuM paboThl MOTyaBTOMATUUECKHIA.



B npubope umeercs 11 cut guamerpom 200 MM Kaxj10€, HO ¢ pa3IMuYHBIMU

pasMEpaMu AYCCK. HOI[ HHKHCC, CaMOC MCJIKOC, CUTO YCTAaHABJIMBAIOT TAK

Ha3bIBa€MbIN Ta3UK. Pa3Mephl CTaHIapTHBIX CUT MPUBEACHBI B TaOHIE 3

Tabnuua 3 - Pazmepsl cTaHIapTHBIX CUT

Ne cura Pa3smepsl Ne cura Pasmepnl Ne cura Pasmepsl
CTOPOH CTOPOH CTOPOH
STICHKH, MM STYCUKH, MM STYCHKH, MM

2,5 2,50 04 0,400 01 0,100

1,6 1,60 0315 0,315 0063 0,063

1 1,00 02 0,200 005 0,050

063 0,630 016 0,160

3apanue 1. IIpoBectu 1abopaTopHbIC UCIIBITAHUS MPOO MECKA, C/IeTaTh BHIBOIBI
0 MPOJIeNIAaHHOM padoTe
Xoa padoTsbI
1. Hcnonb3ys METOI CUTOBOTO aHAJIM3a ONPEAEIUTE (PPaKIUIO MecKa:

1.1.IlomecTuTe HaBeCKy Mecka Ha BEpXHee, camoe KpymHoe, cuTo Ne 2.5 u
3aKpONTE €ro KPhIIMIKOH M BKIIOYUTE MpUOOp (IpU 3TOM MpUOOP COOOMIAET CTOMKE
cut 300 konebaHuii B MUHYTY B TOPU30HTAJILHOM TIOCKOCTH).

1.2. IlepexitounTe C MOMOIIBID phlUYara YCTAHOBKY B BEPTHKAJbHBIA PEXKUM
paboThI. (BCTPSXUBAHHUE CTOMKH CUT OyAeT MPOUCXOauTh ¢ yactoroit 180 ymapoB B
MUHYTY).

Yepes 3adannoe epems (15 mum) pene 6pemeHu omraouaem npuoop
ABMOMamuyecKu.

1.3. CaumuTe cuta ¢ mpubopa Mmociae OKOHYAHHS pacceBa MecKa.

1.4. B3BecbTe IeCOK, OCTABIIMMCS Ha KaKJOM CHTE.

1.5. PaccuuTaiiTe mpoOUEHTHOE COIEPKAHUE MECKA PA3HBIX PA3MEPOB.

JlanHbie uccneaoBaHus 3aHECUTE B Tabnuily 4

Tabnuua 4 - Ananu3 ¢ppakiuuu necka
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Ne cura Bec mecka Ha | Ne cuta Bec mecka Ha | Ne cura Bec necka Ha
cute, T cuTe, T cHUTe, T

2,5 04 01

1,6 0315 0063

1 02 005

063 016

Ilpumeuanue: cymma ocmamkos necka Ha 6cex CUmax emecme ¢ OCMAamKom Ha
masuxe u 2auHou oondicHa cocmasiams 100%.

3apanue 2. Pemnts 3a1auy

3amada: Ha cute Ne 02 okazaiiochk 25 r mecka, uto cocraBisieT 50% oT HaBeCKH

50 r; Ha cure Ne063 okazanochk 1,2 r mecka, uto coctasisieT 2,4% oT HaBecku 50 T, 1

T. O. KaKOBa, CyMMa OCTAaTKOB II€CKa Ha BCEX CUTAX BMCCTC C OCTATKOM Ha TA3UMKC U

TJIMHOM.

KOHTpOJ'IBHBIfI BOIIPOC: Ha3zoBute ocHOBHEIE napaMeTpbl BXOJAHOI'O KOHTPOJIA

GhopMOBOYHOM CMecH

INPAKTUYECKAS PABOTA Ne2

Ha3Banue npakrudeckoi padorbi: COCTaBICHUE CXEMbI TEXHOJIOTHYECKOTO

npoliecca MPUroToBiIeHus: GOPMOBOUYHBIX CMEcCeH

Heas pabGoTthi:

TCXHOJIOTMYCCKOI'O ITponccca IPUroTOBJICHUA q)OpMOBO‘-IHBIX cMmecen

dbopmupoBaHue

3HAHUA (AKTyaJqu3aLus):

YMEHUU

COCTaBJIATb

CXCMBbI

= HIapaMCTpbl COCTABJICHHUA CXCMbl TCXHOJOIMYCCKOIO IIponccca

MIPUTOTOBJICHUS] (POPMOBOYHBIX CMECEH;

YMEHUSA:
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= COCTABJITb CXCMbI TCXHOJIOTHYCCKOI'O IIpomecCa IPUIOTOBJICHUA

(hOpMOBOYHBIX cMecei

Teopernvyeckuii Mmarepuas:

Jlnst  monydeHus KadeCTBEHHBIX (DOPMOBOYHBIX M CTEPXKHEBBIX CMECEH
HEOOXOMMO TIPOM3BECTH MPEABAPUTENBHYIO TMOATOTOBKY BCEX  HCXOJHBIX
GbopMOBOYHBIX MaTepuanoB. [103TOMY TEXHOJOTHYECKHI MPOLECC MPUTOTOBJICHUS
CMecel COCTOMT U3 MPEIBapUTEIHHON OOpaOOTKM CBEXHUX ME€CUAHO-TIIMHUCTHIX
MaTepHalioB, CIEIUATBHBIX MaTepuaaoB (yris, acOecTOBOM KPOIIKH, TOPPSIHBIX HIIN
VIOJbHBIX TIECKOB U Jp.), pEereHepanud OOOpOTHONW CMeCH U TOJIy4YeHUS

q)OpMOBOLIHBIX " CTCPIKHCBLBIX cMmecen IIyTCM IICPEMCIHINBAHUSA B CMCCUTCIIAX.

3aganme 1. CocTraBbTe CXEMY TEXHOJIOTMYECKOT0O MPOLIECCa TPUTOTOBICHUS

(hOpPMOBOYHBIX CMECEH, TOJB3YICh MPUMEPOM, MPECTABICHHBIM Ha PUC 2.

HpeﬂBapI/ITCJIBHaﬂ IMOATrO0TOBKA MCXOAHBIX MAaTCpHUAJIOB

v

[IpenBaputensHas 00pabOTKa CIIEITUATBHBIX ¥ BCTIOMOTaTEIbHBIX
MaTepHaioB

Perenepariius (BoccTaHOBIICHHE) OOOPOTHBIX CMECeH PUMEHSICTCS JIs
OYHUCTKY MX OT MBUTH U Pa3TUYHBIX MEIKAX MPUMECEH, a TAKKE JUIsI
yIaNeHUsl TUICHOK CBS3YIOIIETO MaTepHaa, IIOKPHIBAIOIIETO 3epHA TIeCKa C
LENBIO TABHEHIIIEr0 UX UCTIOIh30BAHUS B TDOU3BOIICTBE

[Ipurorornenne HopMOBOIHOM TIpuroToBieHue cTepKHEBON CMECH B
CMECH B CMECHUTEIISIX CMECHTESX

Mcnonkioranme R MNOURRONICTRE

Pucynok 2 - CxeMa TEXHOJIOTHYECKOTO TpoIiecca MPUTrOTOBIEHHE (JOPMOBOYHON CMECH
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3apanue 2.3amoHUTE TAOIHILY 5

Tabnuma 5 - Tumnbel popMOBOUHON CMecH

. OO6nacTe NpUMEHEHUS U
Ne Tun ¢hopMOBOYHOM cMecH CocrasJisronas
Ha3HauYeCHUE
1 Ilecuano-rinuHucTas
2 TlecuaHO-XUOKO CTEKOJILHEIE
3 [lecuaHo- cynbdaTHbIE
4 Ilecya”o- cMOJISIHEIE

KonTposbHbIE BOIPOCHI
1). B yem 3akitouaercs npeaBapuTebHas MOJATOTOBKA UCXOAHBIX MaTEPHAIOB?

2). B dem 3akmouaercs mpeaBapuTenbHas 00paboTKa  CHeNuaibHBIX U
BCIIOMOTATEIbHBIX MaTePUAIOB?

3). Ilepeuncaure kakue OBIBAIOT CMECHTEIIH.

Cnucoxk nurepaTypsl
1. CoBpeMEeHHbIE TEXHOJIOTHH O00paOOTKM MeTaioB U ciuiaBoB: CO. HaydHO-TeX.
crateil mpodeccopcko-npenos. coctaBa kadenpsl "TexHosorus oOp.MeTaIoOB
aBJIeHUEM - M.: HUILT MH®PA-M, 2018. - 252 -Pexxum
noctymna:http://znantum.com/catalog/product/501738
2. Teopus ¥ TEXHOJOTHs JUTEUHOTrO NpousBoacTBa. B 2-x 4. Y. 1. ®opmoBoUHbIE
Marepuaiibl 1 cMmecu: Yueb. / JI.M. Kyky# u np. - M.: HUL] Uadpa-M; MH.: Hos.
3Hanue, 2018. - 384 c.. un; - (Bwiciee oOpazoBanue)-Pexxum noctymna-
http://znanium.com/catalog/product/389769
3. Teopust u TexHojOrUsl JUTEHHOro mpou3BoAcTBa. B 2-x u. Y. 2. TexHosoruga
M3TrOTOBJIEHUS OTJIMBOK B pa3HbIX Qopmax: Yueb. / .M. Kykyit u np. - M.: HUAL
Undpa-M; Mu.: Hos. 3nanue, 2019. - 406 c.: un.; - (Breiciee oOpazoBanue)-Pexum

noctymna:/http://znanium.com/catalog/product/389768 /znanium.com/catalog/product/
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[Ipunoxenue A

MunucTepcTBO 00pa3oBaHus U Hayku YenstOMHCKON 00s1acTu
I'ocynapcrBeHHOE OromKeTHOE TIpodeccroHaIbHOE 00pa30BaTeIbHOE YUpEKICHHE
«HOxHO-YpajibCKU TOCYyIAPCTBEHHBIH TEXHUYECKHH KOJLIEIAD)

OTUYET

10 BBHITIOJIHEHUIO MPAKTUYECKUX (J1a00paTopHOil) padoT
o IIM 01 «IloaroroBka n BeieHUE TEXHOJIOTMYECKHUX MTPOLECCOB IIABKU,
JIUTHS U IPOU3BOJICTBA OTJIMBOK U3 YEPHBIX U LIBETHBIX METAJLIOBY

MK 01.01 «BbiG0op UCXOHBIX MAaTEPUAIOB JIJIS POU3BOACTBA OTIIMBOK

BBIITOJIHNUII

rpyIrma

IPOBEPUIT

Yensbunck, 2021
[Ipunoxenue b

TPEBOBAHUA K COﬂEP)KAHpIO N OPOPMJUIEHUIO OTYETA

OT14er 10/15keH ObITH 0hOpMIIEH:



[Tpunoxenue I

Tabnuma 1.
PeKOMeH}IyeMBIe (CpG)IHI/IC) COCTaBbl IIUXTHI IJIA CCpOFO dyryHa
IImaBuABHEI .
N Cpennuii coctaB MUXTHI, % MO Macce
Mapk it arperat _
. JOMEHHBIN UyTYH JIOM CO CTOPOHBI Crpykka BO3BpAT
ayryn § COOCTBEHHO-
a JMUTEHHBI | TIepeeNbHbl | YyTYHHBI | CTAIBHO | YyTyHHA | CTaJllbHA ro
Barpanka 51 i 3 i s s MIPOU3BOJICT
XOJIOJHOI'O Ba
cgi 0 ﬂyf’" 30-50 Tlo 5 10-30 0-10 - - 20-30
CU20 25-40 o5 10-25 10-20 - - 15-30
CU25 25-35 Jo 5 10-20 15-35 - - 10-25
CY30 20-40 5-10 10-20 4-10 - - 20-40

JIK2 — 25; JIK3 — 30; JIK4 — 20; JIKS — 10.

1. B ToM unciie 0TX0AbI yIIepOAUCTON CTAIN
2. CTpy’KKa pOCCHINbIO U3BECTHOIO XUMUYECKOTIO COCTaBa.
3. B cimydae ncronb30BaHUs BarpaHoK B AYIUIEKCE C AJIEKTPOIIEYaMHU COJAEpPKAHUE
MEPENENBbHBIX YyTYHOB B IIIMXTE MOKHO yBEINYUTH 110 20 %.
4. KapGropuzaTtopsl 1 (heppocriuiaBbl Ha pacueTy cBepx 100 %.

Tabmanma 2
PGKOMCH}]YCMBIC COCTaBbl IIUXTHI JIA YyTI'YHA C IAPpOBUIHBIM Fpa(i)I/ITOM
Cpeanuii cocTaB IIUXTHI, % MO Macce
Mapka | IlnaBuibHBIR JIOMCHHBIHN YyT'YH JIOM CO CTOPOHBI Crpyxka BO3Bpar
YyyryHa arperat COOCTBEHHO-
. . | mepemempH . . | gyryH
JTUTEHHBIN N YYTYHHBIH | CTaJdbHOM CTabHAS TO
bIN Hast
TIPOU3BOJICTBA
BU45_ Barpanka c
BUS0 XOJIOZHBIM 20-60 10-50 20-30 5-10 0 0 30-35
IyThEM
]?3?650_ Barpanka c 20-50 10-50 20-30 5-10 5-10 0 30-35
BU35_ TOPSI-YAM
BY70 yTbeM 20-30 1020 20-30 mo 15 5-10 oS 30-35
Jyrosas
BUY80 3NEKTPO-TeUb 10-50 10-50 Jo 50 5-10 Jo 15 0
KHCIast
Bee JHyrosas
Mapii 3JIEKTPO-TI€Yb 1040 1040 1o 50 5-10 no 15 05 bes
OCHOBHas OrpaHU4YCHUA
Bee WNHaykuuonHas
Mapii TUTENbHAs 0-15 0-15 1o 50 1o 60 no 15 o 5
nevb
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Taomuna 3
MexaHn4ecKrue CBOMCTBA U PEKOMEHIYEMbIH XMMHYECKHI COCTaB CepOro YyryHa
(I'OCT 1412-85)

Mapka MaccoBas 10711 7IEMEHTOB, % (0CTaTBbHOE JKEIe30) MexaHUYeCcKre CBOWCTBA
qyryHa C Si Mn P B BPEMEHHOE TBEPIOCTb
He 60nee co- o
npotusieHue | bpunen-
pu mo HB
pacTsHKeHHUH,
Mlla, HE
MeHee
Cui0 3,537 2,2-2,6 0,5-0,8 0,3 0,15 100 143-229
CUl1s 3,537 2,0-2,4 0,5-0,8 0,2 0,15 150 163-229
CUui8 - - - 180 -
CY20 3,3-3,5 1,4-2,4 0,7-1,0 0,2 0,15 200 170-241
Cuz21 - - - 210 -
CYy24 - - - 240 -
CU25 3,2-34 1,4-2,2 0,7-1,0 0,2 0,15 250 180-250
C43o0 3,0-3,2 1,3-1,9 0,7-1,0 0,2 0,12 300 181-255
CU3s 2,9-3,0 1,2-1,5 0,7-1,0 0,2 0,12 350 197-269

Ipumeuanue. JlomyckaeTcsi HU3KOE JETHPOBAHHE YYT'yHA DPa3IMYHBIMH DJIEMEHTAMH (XPOMOM,
HUKeJIeM, MeJIbo, (hocdopoM u ap.).

Tabnuna 4
CopeprkaHre OCHOBHBIX DJIEMEHTOB M MEXaHUYCCKHE CBOMCTBA YTIIEPOIUCTHIX
craneit ('OCT 977-88)

Mapxka MaccoBass posisa sne- | [Ipenen Bpemenno | OtHocu- OtHocu- | Ynapnas
cTanu MEHTOB, % Te- e TeIbHOE TENbHOE | BSI3KOCTb
KydecTH | conpotuB- | yanuHenue | cyxenue | KCU,
00,2 JICHHEGB kJx/m
2
C Mn MIlIa %
15J1 0,12-0,20 | 0,30— 196 392 24 35 491
0,90
20J1 0,17-0,25 | 0,35-0,90 | 216 412 22 35 491
25J1 0,22-0,30 | 0,35-0,90 | 235 441 19 30 392
30J1 0,27-0,35 | 0,40-0,90 | 255 471 17 30 343
35]1 0,32-0,40 | 0,40-0,90 | 275 491 15 25 343
40J1 0,37-0,45 | 0,40-0,90 | 294 520 14 25 294
45]1 0,42-0,50 | 0,40-0,90 | 314 540 12 20 294
50J1 0,47-0,55 | 0,40-0,90 | 334 569 11 20 245
[TIpumeyanust.

1. Maccosas noas Si 0,2—-0,52 %.

2. MexaHnueckue CBOWMCTBA YKa3aHbl IIOCIE HOPMAM3alMU WU IIOCTE
HOPMAaJIN3aINH C OTITYCKOM

Amomunnii nepBuuHblii 1o 'OCT 11069—74 umeeT Tpu BUaa YUCTOTHI:
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— 0c000i1 uncToTh ¢ copepxkanueM 99,999 % Al (o6o3znauaercs A999);

— BBICOKOH 4HCTOTHI — 99,995...99,95 % Al, o6o3nauaemsiii A99...A95;

— TeXHUYECKON 4uCTOTHI — 99,85...99,0 Al, o60o3nauaemsrii A85...A0.

B gymkax rnepBUYHOM IUIABKU MMOCTABIISIETCS CUIIyMUH, coaepxamuii 10—-13 %

Si. Iludpsl B Mapke CuIyMHHA TOKAa3bIBAIOT CTENEHb 3arpsi3HEHHOCTH CIUIAaBa.
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