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BCTYII

[Ipu po3poOIll TEXHOJOTTYHUX IPOIIECIB, MEXaHIYHOI OOpOOKH I1HXKEHEp-
TEXHOJIOT TTOBMHEH 3a0e3MeunTH 3aJaHl SKOCTI JeTajiel 3a BciMa mapameTpaMu
(reomeTpuuHnM, (i3UKO-MEXaHIYHUM 1 1H.) 3 HAWUMEHIIOK COOIBaAPTICTIO
BUTOTOBJICHHSI. BUKOHAHHS 111€1 BUMOTH 3HAYHOIO MIpOIO 3aJICKHUTh BiJ BHOOPY,
pallioHaJbHUX BEJIMYMH NPUITYCKIB Ha MEXaHIYHy O0OpoOKy, IpPaBHIBHOCTI
PO3paxyHKY, ONEpaliitHuX po3MipiB 1 3HAYCHHS IOMYCKIB Ha HUX,

30ibIIeH] TPUMTYCKA BUKJIMKAIOTh HEOOXITHICTh BBEIACHHS OJAATKOBUX
TEXHOJIOTIYHUX TEPEeXO0/iB, 30UIBIIYIOTh TPYJOMICTKICTh MPOLECIB MEXaHIYHOI
00pOoOKM, BHUKJIWKAIOTh MIJIBUINCHY BUTpPATy METaldy, PLKYUOro 1HCTPYMEHTA,
CUJIOBOi €JIEKTPOCHEPrii, a B JESIKUX BHUMNAAKAX MNPUBOMASITH 10 BHUIAJICHHS
HaUOLIBII CTIMKUX JI0 3HOCY IMMOBEPXHEBUX IIAPIB JIETaI, 110 0OPOOIISIETHCSI.

3MEHIIeHHST TPUITYCKIB Ha MEXaHIYHy OOpOOKYy € OJHUM 3 CIOCO0IB
€KOHOMIT MeTajay 1 3HIKEHHS-COOIBapTOCTI BHUTOTOBJICHHs jaeTanei. OpHak
HEJ0CTaTHI MPHUIYCKH Ha OOpOOKYy He 3a0e3MeuyroTh MOKIIUBICTh BHJIAJICHHS
ne(eKTHUX IIapiB METaly 1 OTPUMaHHS HEOOXIIHOI TOYHOCTI, OOpOOIEHHX
MMOBEPXOHb, & B PAJl BUMAJKIB CTBOPIOIOTh HENMPUNHATHI TEXHOJIOTIYHI YMOBU
Uil pOOOTH PIKYYOro 1HCTPYMEHTY B 30HI TBEpJOi KipkM a00 okaiuHH. [lpum
MaJux NpUIyCKax pocTe Opak, MIJBHUILYETbCS COOIBAPTICTh MPOAYKIIIi, L0
BHITYCKA€ETHCS.

Bu3HaueHHsT ONTUMalIbHUX BEIMYMH NPUIYCKIB HA MEXaHIYHY OOpOOKYy 1
TEXHOJIOTIYHUX JIOMYCKIB Ha PO3MIpU 3arOoTOBOK 3a BCIMa MEPEX0/IaMU € OJHIEI0
3 OCHOBHUX TEXHOJIOTIYHMX 3aJ]iay, MpaBUJIbHE PIMICHHS $SKOi Ma€ ICTOTHE
TEXHIKO-€KOHOMIYHe 3HaueHHs. Ll 3a7aua Moxke OyTH BHpillieHa PO3PaXyHKOBO
aHAJITUYHUM a00 JOCHIIHO-CTATUCTUYHUM, METOLOM.

CydacHi MeToIM pO3paxyHKy MPHUITYCKIB 0a3yloThbCsl Ha JOCTIIHKCHHSX,
npoBeneHuX BiTun3HIHUMHU BueHUMH B. M. KoBanoMm, A. II. CokonoBchkum, 1.
b. ITnotkunum, B. I1. JIyzanoBoi, M. JI. Kanininum 1 iHmmmu. J{jis mpoBiaHUX
rauxysen MalMHOOYyAyBaHHS MPOEKTHO-TEXHOJIOTTYHUMH IHCTUTYTaMH
pO3po0JIeH] HOPMATUBH ISl PO3PAXYHKY 3arajbHUX 1 ONEpaliiHUX MPUITYCKIB
Ha 00pOOKYy.

VY nmaHmx BKa3iBKax pO3MISAAETHCS METOAWKA BU3HAUCHHS TPHUITYCKIB Ha
00pOoOKY pO3paxyHKOBO-aHATITUYHUM METOJIOM, SIKUM B MOPIBHSIHHI 3 JOCJIIHO-
CTaTUCTUYHHUM, HE3BAKAIOYM Ha CKIQJHICTh 1 TPYAOMICTKICTh, 3a0e3neuye
€KOHOMIIO METajly, 3MEHIICHHS] HOMEHKJIATypH BUMIPIOBAJIbHOTO 1HCTPYMEHTY.



1 3AT'AJIBHI BIJIOMOCTI

JIisi BUTOTOBJIGHHS JleTajedl MalluH, NPWIAAIB 1 IPUCTPOIB CIOYATKY
GbopMyIOTh 3aroTOBKY 3a JOMOMOIOI0 JIUTTSA, KYyBaHHS, IITaMIIyBaHHS,
npecyBaHHs Ta 1H. SIKOM 3aroTOBKU 3a poO3MiIpaMH, T€OMETPUUYHOI (HOPMOIO,
IIOPCTKICTIO 1 (DI3UKO-MEXaHIYHUM  BJIACTUBOCTSAM  IIOBEPXHEBOIO APy
3aJI0BOJIbHIJIA BUMOTAM, 10 BUCYBAIOTHCS JO TOTOBOI jaeTaii, TO ii He Tpeba
Oyso 0 migmaBaTH MeXaHIYHIN 0OpoOIIl B 3B'A3KY 3 1M Biamana 6 HEOOXIAHICTh B
MEXaHIYHUX Ilexax. Ha BHUrOTOBJEHHS 3aroTOBOK B NEPEBAXKHINA OlIBIIOCTI
BUITAJIKIB TOB'SI3aHO 3 TIEBHUMH IMOTPINTHOCTAMHU. TOMy Ha BIAMOBIIaNbHI
MOBEpXHI mepeadavdaeTbes 3aiiBl MIapu MeTaly, SKI MiJJISraloTh BHJIAJICHHIO
00po0OKoI0 pi3aHHAM. BumaneHHs 3ailBOro mpHITyCKy 3a OJIHY OINEpalil0 TaKOX
HE 3aBXIM 3a0e3nedye HeoOXiaHI mapaMeTpu sikocTi. Hepinko Horo BUAANSIOTH
3a JIeKUIbKa OmNepaliid, Tak 3BAaHUX YOPHOBHUX, HaIlIBUMCTOBMX 1 yuMcTOBHUX. Ha
KO>KHY OIlEpallito 3aJ1IIaeThCs EBHUH 1I1ap METaly.

3aiiBuif map MeTaly, IO MiJJISArae BUIAJICHHIO MpU OOpOOIll pi3aHHM,
HA3UBaIOTh NMPUIYCKOM. [IpUmyck BUMIPIOETHCSA 32 HOPMAJIIMU 10 TOBEPXOHB,
10 OOPOOISAIOTHCA.

[Tpunyck OyBae 3arajabHuUi 1 ONepariiHui.

OnepatiiiHuii Opunyck - e Iap MeTaily, WO MNiAJIArae BUAAICHHIO Ha
OJIHI omepallii mpu oOpoOIli eIeMEHTapHOT TOBEPXHI.

3araJibHUIl TNPUIIYCK ABJISIE COOOI0 CyMy ONEpaliifHUX MPUIYCKIB 1
JOPIBHIOE IIAapy MeETaldy Ha IOBEPXHI 3aroTOBKH, SKHM HEOOXITHUU s
BUKOHAHHS YCI€1 CYKYITHOCT]1 TEXHOJIOTTYHUX MEPEXO/IIB.

SIK110 MO3HAYUTH:

Z, - 3arajbHUAN NPUITYCK, Z; - ONepaliifH1i MPUITYCK Ha 1 - TIA onepailii, TO

Zozézi,

JIe N- YHCIIO OTeparriil.

3aranbHUI TPUIYCK JOPIBHIOE PI3HUII PO3MIPIB 3aTOTOBKH 1 JAETAJIl.

Jy1st 30BHIIIHIX MOBEPXOHb AeTali (Mail. |) mpuryck Ha MexaHiuHy 0OpoOKy
JOPIBHIOE:

Zo=A,— Ay
T BHYTPIIIHIX TOBEPXOHb JeTali (Mal.. 2):
Zo= A, — A,
ne A, - po3Mip YOPHOBOT 3arOTOBKH; A, - pO3Mip TOTOBOI JCTAJII.

B 3anexHOCTI BiJl OE€THAHHS PO3MIpiB, OTPUMAHUX Ha MOTIEPEIHINA omepairii
1 Kl BUKOHYIOTbCS Ha JAHUX CTYyNEHsX OOpOoOKM, MPUIYCK MOXKE HalyBaTu



pI3HUX 3a BEJIWYMHOK 3HA4Y€Hb. PO3PI3HAIOTH HACTYIIHI MOMJIMBI 3HAYCHHSI
MIPHUITYCKIB:

1. HomiHanpHUN TPUITYCK, IO JOPIBHIOE PI3HUII HOMIHAJBHUX 3HAYCHB
PO3MIpiB MONEPETHBOTO 1 TAHOTO PIBHS 0OPOOKH (1711 OTBOPY HABIAKH):

JUTS BaJia -

Zi=Ai1- A

JUIS OTBOPY -
Zi= Ai- Aia

2. MakcuManbHO MOYJIMBHM MPUITYCK:
Zi max — Zi + 61-

[Ipunyck Oyae MaTu MaKCUMalbHE 3HAYEHHA TOIl, KOJM PO3MIp
MOMNEePEHBOr0 PiBHS 0OPOOKM BUKOHAHMM 3a HaOUIBIINM, a Ha TAaHOMY DIBHI -
3a HOMIHAJbHUM T'PAaHUYHUM 3HAYEHHSM (JIJ1s1 Baja).

3. MiHIMaJIbHE MOXJIMBUI TPUITYCK.

[Ipunyck Oyne mMatu MiHIMajdbHE 3HAYEHHS B TOMY BHMAJKY, KOJH PO3MIp
ITOIIEPEHBOT CTyNeHI OOpoOKM BHKOHAHWI 3a HAIMEHIIMM, a Ha JaHOMY
CTYTEHI - 32 HAOIBIIIMM 3HAYCHHSM (J71s1 Bajia).

[Ipu oOpoO11i PO3Pi3HIOIOTH OJTHOCTOPOHHE 1 JBOCTOPOHHE PO3TallyBaHHS
MPUITYCKIB.

JIBOCTOpOHHI MPUITYCKH MalOTh MICIIe, HAPUKIIa, Mpu 0OpoOIli 30BHIMIHIX
1 BHYTPIIIHIX TMOBEPXOHb OOEpPTaHHS, a TaKOX MNpPU 00pOOIl MPOTUICIKHUX
IUIOCKUX MapajiebHUX MOBEPXOHb JeTalIeH.

JIBOCTOpOHHI MpUITYCKH OyBarOTh CUMETpPUYHI 1 acuMeTpuyHi. CUMETpUyHi
MPUIYCKH PIBHI MOJBOEHIA BEIMYMHI MPUITYCKY HA CTOPOHY. ACHUMETPUYHUN
MPUIYCK - 1€ TAKUH JBOCTOPOHHIN MPUMYCK, CKIAJ0B1 SIKOTO HAa MPOTUIICKHUX
CTOpOHAaX 3aroTOBKM MAalOTh Pi3HY BEIWYUHY. ACHUMETPUYHUN TPUITYCK Mae
MICLIE MpU PIZHUX BUMOrax A0 SAKOCTI IMOBEPXOHb, y BIAMNOBIAHOCTI 3 YUM
MOTpiOHa pi3HA MOCHIOBHICTh ONepauii AJig KOKHOI TOBEPXHI.

Jns 3a0e3nedyeHHs HEOOXIAHUX TE€OMETPUYHUX IMapaMeTpiB JeTalll, IO
00pOOIIOETHCS, HA KOXXHOMY TEXHOJOTIYHOMY IEpEeXoJll MEXaHIYHOi 0O0pOoOKH,
[0 BUKOHYETHCS, HEOOXITHO TepeadadaTd MPUITYCK, BEIMYMHA SKOTO Oyna O
JIOCTaTHS NJIi KOMIICHcAIlll TMOXMOOK TMOMEpeHbol omeparii 1 omepairii ska
BUKOHY€ETHCS.

[Tpodecop B.H. KoBan Ha ocHOBI aHami3zy NpWYWH, [0 BIUIMBAIOTH Ha
BEJIMUMHY TPUITYCKYy, 3alpONOHYBaB Il BU3HAUYEHHS MIHIMAJIbHOI BEITUYMHU
OTepaliitHoOro MPUINyCcKy HACTYIHY 3aJI€KHICTh:

a) MpU MOCTIAOBHIA 0OpOOIl NPOTUIEKHUX MOBEPXOHb (ACUMETPUYHUI
PUITYCK):

Zimin=Rzi1+ Tig+ piate



0) mpu mapanenabHii 00poOIll MPOTUIICKHUX TOBEPXOHB ((ppe3epyBaHHS
IJIOCKUX TTOBEPXOHb, MiAPI3yBaHHS TOPIIIB T1J1 00epTaHHS:):

2Z; min=2(Rzia+ T ia+ piatey);

B) ipu 00p0oO11i 30BHIIIHIX 1 BHYTPILIHIX MOBEPXOHb 0OEpTaHHS:

27Z; min=2(Rzix + Tig ++/ Pi—12 + gyiz ),

ne Rz;.1- ckiiamoBa npuIycky, Mo XapakTepu3ye BUCOTY MIKPOHEPIBHOCTEH,
OTpUMaAHUX MpU OOpOOINl PO3TIAHYTOI MOBEPXHI JieTalll, Ha TIOMEePEIHHOMY
epexo/ii, MKM;

Ti1 - CKJIaJieHa MPUITYCKY, 10 XapaKTepu3ye MHOUHY JAe(PEKTHOrO 1apy,
OTPUMAHOTO Ha MOTEPETHLOMY MTEPEX0/Ii, MKM;

Pi1 - CKJajada TPHUIYCKYy, M0 XapaKTepU3ye 3HAYEHHS, MPOCTOPOBHX
BIJIXWJICHb B3a€MOIIOB'SI3aHUX MOBEPXOHb, 1110 3AJTUIIMINCA MICIS TMONEePETHBOTO
epexoay, MKM;

€yi~ CKIaJada IPHUIyCKy, IO XapaKTEpU3ye IOIPIIIHICTh YCTaHOBKH
3aroTiBJil Ha MEPEXO/Ii, 10 BUKOHYETHCSA, MKM.
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Mamtonok 1 — Cxema po3TallyBaHHSI IOJIB ONEpPalidHUX MPHUITYCKIB 1
JOTMYCKIB Ha 0OpPOOKY 30BHIIIHBOT TOBEPXHI 0OEPTaHHS:

Z, - 3arajqbHUN NpUIycK Ha 00pOOKY;

Zy, 23, Z3, Zsminy Za min, Zomax, Zsmax Zamax, - BIANOBIIHO HOMiHAJIbHI,
MiHIMaJIbHI 1 MAaKCUMAaJIbHI MPUITYCKU 3arOTOBKH, MIKOTIEpAIliHI pO3MIpH TICIs
YOPHOBOTO, YACTOBOTO TOUIHHS 1 NITI()yBaHHS.

01,07,03,04 - MOIYCKHM BIJAIMOBIJIHO HA PO3Mip 3aroTiBji, MK OIepalliiHi
pPO3MIpHU Ha YOPHOBE, YUCTOBE TOUIHHSA 1 HUTI(YyBAHHS;

Oy, Oz - BIMIOBITHO HIDKHE 1 BEPXHE BIAXUIICHHS HA PO3MIp 3aTOTOBKH;

A11 A21 A31 A41 A2mim A3mim A4min; A2max; A3max; A4max;

A4max - BIATIOBITHO HOMIHAJBHI, MiHIMaJbHI 1 MaKCHMaJbHI PO3MIpH
3arOTOBKHM, MIDKOIEpAIliiHI pO3MipHU TICIAsS YOPHOBOTO, YUCTOBOTO TOYIHHS 1
nutipyBaHHS.
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Mamionok 2 — Cxema po3TallyBaHHS IOJIB ONEpPalliMHUX TPUIYCKIB 1
JIOTYCKIB Ha 0OpPOOKY BHYTPIIIHBOT TOBEPXHI 0OEPTaHHS:

Z - 3arajibHUM NMPUITYCK HAa 0OpPOOKY;

2y, L3, Zsy Lominy Zaminy Zaminy Zomaxs Z3maxs Lamax —BUINOBIIHO MIHIMAIBHUM 1
MaKCUMaJIbHUI MPUITYCKH HA YOPHOBY, YUCTOBY 0OpOOKY 1 1TihyBaHHS OTBOPIB;

81, 02,03 - JOIMYCKH BIiAMOBIIHO HAa PO3MIp 3aroTOBKH, Ha MiXOIeparliiiHi
PO3MIpH MiCIsl YOPHOBOT, YUCTOBOT OOPOOKH 1 HLTI(h)yBaHHS MOBEPXHI;

1, 02 - HIDKHE 1 BEpXHE BIIXWICHHS Ha pO3Mip 3aroTiBIIi;

A AZ, AS, A4, Almln, A2m|n, A3m|n, A4m|n, Almax, A2max, A3max, A4max;
BII[HOBII[HO HOMIHANBHI, MiHIMaJIbHI 1 MaKCHMaJIbHI pO3MIpH 3aroTOBKH,
MDKONEpALiitHI pO3MipH MiCJIsl YOPHOBOI, YUCTOBOI OOPOOKH 1 NUTIPYBaHHS.

2 ONEPALIMHI JOITYCKH 1 TIPABUJIA IX BUBOPY

[Ipy mnpoexTyBaHHI TEXHOJIOTIYHOTO TMPOLECY PO3PAXOBYETHCA PO3MIP
KOXKHOI TOBEpXHi, M0 OOpoONseThCd Ha KOXHIA oneparii. ToYHICTB
oTepalifHuX PO3MIPIB PETIAMEHTYEThCS IOMTYCKaMH, 3BAaHUMU OTIePAIlIHHUMH.

B 1eii yac y Bcix raimy3sx MammHOOYAyBaHHS BUKOPUCTOBYIOTHCS TIpaBUiIa
(pexomenairii) BHOOPY OomMepamitHIX MOMYCKIB, 110 BUKIATAIOTHCS HIDKYE!

1. Bennuuny omepaimiifHOro JOMyCKy MOTPIOHO MpHMMATH BiAMOBITHO 10
€KOHOMIYHO1 TOYHOCTI METOy 00pOOKH, 1110 BUKOPUCTOBYETHCS B JIaHIi onepariii
a6o0 manoMy piBHI 00poOku. CepeaHhO EKOHOMIYHY TOYHICTh MPUHHSITO
BHUpaXXaTH KBaJliTeTaMu (KJIacaMu) TOYHOCTI.

2. Cuctema CTaBJIEHHSI JIOMYCKY Ha OIEpaliiHui po3Mip MOBHUHHA OyTH
TaKo1o, 00 MoJje AOMYCKY BiipaxoByBajiocs B MeTail ("B TU10").



3. lonycku Ha po3Mmipu ,BUKOHAHI Ha OMeEpallisix 3aBepiIaibHOI 00poOKH,
BUOUPAIOTH Y BIAMOBITHOCTI 3 €KOHOMIYHOT TOYHOCTI METOTy OOpPOOKHU 1 B TOMY
BUTIAAKY , SK IO MO KPECIEHHIO MOTPEOYEThCS MEHINA TOYHICTH PO3MIpY IO
BUJICPIKYETHCS.

[ToTpiOHICTP B 111l peKOMEH/Iallli 3'IBJISIETHCS Y TUX BUIAJKaX, KOJIU METOIO
INPUKIHIIEBOI OOpOOKM € HE [OCSATHEHHS 3a/laH0l 10 KPECIEHHIO TOYHOCTI
pO3Mipy , @ BUKOHAHHS 1HIIKUX BUMOT KpEeCcIeHHs (YUCTOTa OBEPXHi 1 T.1.) .

Axmo po3Mip , KOOPAWHYE TOJOXKEHHS 00poOise Miii B JMaHild omeparrii
MOBEPXHIi, BIPAaXOBYETHCS BiJ e HE 0OPOOJIEHOT MOBEPXHi, TO JOMYCK Ha el
po3Mip Tpeba MPUUHATA HAa OAWH KJac HWKYE KJIAcy €KOHOMIYHOI TOYHOCTI
MeToay 0OpOOKH .

Skmo moBepxHs, SKy 00poOnsemMo B naHid omepamii, gami Oyxae
BUKOPHUCTOBYBAaTUCh B SIKOCTI 0Oa3u ,TO JOMYyCK Ha il po3MIp BHOHMpAETHCA
BUXOJYM 3 YMOB 3a0e€3MeueHHs 3aJaHO0i TOYHOCTI YCTAHOBKH, TOYHOCTI
BUMIPIOBAHHS 200 TOYHOCTI HAJIArOJ[KEHHS .

k1o po3mip, BUTPUMY€E MU B IaHii orepariii ,BITUBA€ HA TOYHICTD 1HIIIUX
pO3MIpiB JeTaii, TO JOMYCK Ha HBOTO BU3HAYAETHCS HA OCHOBI PIIlICHHSA
BIJIMMOBIAHUX PO3MIPHUX JIAHITIOTIB.

[HOMI, B TakUX BHUMAAKaX, MPUUMAIOTh JOMYCK MO OUIBII BUCOKOMY KJIacy,
YUM €KOHOMIYHA TOYHICTh MIPUIIMA€E MOro METOly OOPOOKH, IOPOroM TYT OyI1yTh
SIBJISITUCS TEXHIUHI IOCATHEHHS] TOYHOCTI.

Jonyck Ha po3Mip, KOOPJIHWHYIOUMI TOJOKEHHS OCi OTBOpPY, MOBUHEH
MPOCTABISITUCh 110 CUMETPUYHIM  JBOCTOPOHHIM  cHCTEMi. AHAJIOrIYHO
BUOMPAETHCS BETMYMHA Ta CUCTEMA MTOCTAHOBKHU JIOMYCKY Ha BIACTaH1 MIXK OCSIMU
IIMHAOK KPUBOUIMUIIB, KOJTIHYATHX BaJiB 1 T.I1.

3 METOJUKA BU3HAYEHHSI ITPUITY CKIB
TA OHEPAIIIMHUX PO3MIPIB

[Ipy BU3HAUECHHI MPHUITYCKIB HAa MEXaHIYHY OOpOOKY pO3paxyHKOBO —
aQHAJIITUHYHUM METOJaM CIIOYaTKy BHU3HAYAIOTHCS BHJI 3arOTOBKM Ta CIOCIO ii
OTpUMAaHHS.

[ToTiM cknanarOTh MAapUIPYTHO — OMNEpaliiHUN TEXHOJOTIYHHUM Ipoliec
00poOKM neTayli 1 B PO3paxyHKOBY TaOiuio (Tadn.l. moaaTky) 3amucyrOTh
00po0IIOE M1 €JIEeMEHTapH1 TOBEPXHI 3aroTOBKU Ta TEXHOJOTIUHI MEPEeXO0]u
00poOKHM y MOPSAKY TOCIHIIOBHOCTI iX BHUKOHAHHS TIO KOXKHIM €JIeMEHTapHIN
MTOBEPXHI BiJl YOPHOBOI 3arOTOBKH JI0 KIHIIEBOi 0OpOOKH.
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Kopucryrounch MapmipyTHO-ONEPAIfHAM  TEXIIPOILIECOM, 3alUCYIOTh B
Ta0JIUII0 TOYHICTh 3arOTOBKU Ta KBAJITETH 110 BCIM TEXHOJIOTTYHUM TEepEX0/1aM.

[ToTiM KOpPHCTYIOYHCH TaOJMUIIMHA 1 MaTEeMaTHYHUMHU 3aJICKHOCTIMHU
BU3Ha4aloTh R, T,p,ey — 11X 3HAYCHHS 3aIMCYIOTh B TAOJIMLIO.

Benuunny wmikpo HepiBHocTedl R, 1 rmmbuny  npedextHoro mapy T
BHU3HAYAIOTh:

[Tpu BUTOTOBJIEHHI AeTaNIel 3 MPOKATy — 1Mo Tab. 2..4.

[Tpu BUrOTOBJIEHHI JIeTael 3 MOKOBOK — MO Tab. 5..9.

[Ipu BUTOTOBJICHHI JieTajield 3 BIJIMBOK — 1o Tab:a. 10..13.

BenmnunHa IpocTOpOBUX BIIXWICHD P BU3HAYAETHCS K BEKTOPHA CyMa:

p=p1tp2.

[Ipu HampsiMKax BEKTOPIB 1110 CHMIBHOAAAIOTh: p=p1+py; MPU MPOTHIICKHOMY -
p=p1—p2; B THX Bumankax, Koiau mnepeadavyuTH HANpsSIM BEKTOPIB BAXKO, iX
CKJIaJIal0Th IO IPaBUJTy MPABOTO KOPEHIO:

p=+pf + 3

KoHkpeTHe 3Ha4eHHsS PPy JUISl PI3HUX BHUAIB 3arOTOBOK a TaKOX B
3aNeKHOCTSX [T X BUSHAYCHHs MpHUBEACHHI B Tabmuii 14...21 nomatky.

[ToxubKy ycTaHOBKH (y 3arOTOBKH JijIsi OOPOOKM HA CTAHKY BU3HAYAETHCS B
3araJilbHOMY BU/I1 SIK BEKTOPHA CyMa MOXUOOK 0a3yBaHHs 1 MOXUOOK 3aKPiMICHHS
(6 (3 ITpu po3paxyHKy MOXHUOKH YCTAHOBKH MAEMO

€y=€6TE;;

Ilpyn HampsMKax BEKTOpIB L0 CHIBNAAAIOTh €,=€t€,;; I IMPOTUIIEKHOIO
HanpsIMKY BEKTODIB €,=Eg- &,

B OinbiiocTi BUMAAKIB MEpeI0aYnTH HAMPSIMOK BEKTOPIB BAXKKO, TOMY iX
CKJIQJIAI0Th IO TIPABIITY KBaIPATHOTO KOPEHIO:

e~ & +&l.

[ToxubOka Oa3zyBaHHS BWUHUKAE TpU Oa3zyBaHHI 3arOTOBOK B MPHUCTPOSX 1
BU3HAYAETHCS SIK TPAHUYHE T0JIE PO3CIIOBAHHS BiJICTaHEN MK BUMIPIOBAIBHOIO 1
YCTAaHOBYOIO MOBEPXHIMU B HAIIPSIMKY BUTPUMAHOTO PO3MIpY.

Bennunna noxuOku 6a3yBaHHs 3aJI€KUTh Bl IPUUHATOI cxemMu O0a3yBaHHS 1
TOYHOCTI BHUKOHAHHS 0a30BOI MOBEPXHI 3arOTOBKH, BKIIIOYAIOYM BIIXHUIJICHHS
po3Mmipy, GOpMHU 1 B3aEMHOTO PO3TalllyBaHHS IOBEPXOHb.

3HaueHHs TMOXUOKM Oa3yBaHHS €; MOXHA BU3HAUYUTH 33 JOMOMOIOIO
BIJIMOBITHUX TEOMETPUYHHX PO3pPaxXyHKIB a00 IUIAXOM aHali3y PO3MIpPHHUX
JIQHITIOTIB 110 JIa€ B Psi/Il BUMIAAKIB OB MPOCTE PIIICHHS 3a/1a4l.

[ToxnOka 3aKpirIeHHs €, 3'SBISETHCS B MPOLECI 3aKPIIJIEHHS 3arOTOBOK B
YJIAITYBaHHAX B 3B'A3KY 3 KOJMBAaHHSAMHU BEJIMYMHHM KOHKPETHUX Aedopmarliii
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3TUKY ‘3arotoBka — omopa” ynamrtyBaHHs .IloxuOka 3akpimieHHS — 1I€
BU3HAUYEHE II0JIC PO3CIIOBAHHS IOJOKEHh YCTAaHOBOYHOI IMOBEPXHI BIITIKY B
HAMPsIMKY BUTPUMAHOTO pO3MIpY.

Bennuuny 3MilieHHs 13 — 32 KOHTAKTHUX Jedopmaliiii CTUKY ‘“ 3arOTOBKa —
ornopa’” yJalTyBaHHS BU3HAYAIOTH 10 EMITIPUYHUM 3aJI€KHOCTSIM BULY:

gp=C-Q-cosa;

ne C — koedilieHT, KU XapaKTepu3ye€ yMOBaMHU KOHTAaKTy, Marepiai i
TBEPJIICTh 0a30BO1 MOBEPXH1 3arOTOBKH;

Q — cwta, niroya Ha Omopy;
O -- KyT MDK HampsMKOM BUTPUMAHOTO pO3MIpY 1 HampsiMKOM
HaOUIBIIIOTO MEPETUHY.

B GaraThox BHIIaJIKax NOXHMOKa yCTAHOBKM €, JUIA BCIX BHIIB 3aIOTOBOK
MOe OyTH MpuifHATa 10 Tab1. 22..28 1oaaTKy.

[Ipu po3paxyHKy HEOOX1JIHO BpaXOBYBAaTH:

a) SIKIIO 30BHIIIHS TOBEPXHA SIKa OOpOOJIOEThCA 3 0a3yBaHHSIM JieTall B
LIEHTpaXx, TO £,=0;

0) SIKIO OBEPXHEIO KA 00POOIIIOETHCS, ABIAETHCSA TOPELD, TO €,=0c;

O, — TOTYCK Ha JIOBKUHY 3arOTOBKH;

B) SKIIO Ha MOJYy YUCTOBIA 1 YMCTOBIN 0OpOOILl AE€Tadb BCTAHOBIIOETHCS
TAaKOX, K 1 IMOMEPEAHbOMY €Tall, TO 3 PO3PAXyHKOBOI (POPMYNIHM MPHUITYCKY
BUKJIIOYAETHC €y,

T'). Ha eTarl TOHKOi 0OpOOKH 3 pOo3paxyHKOBOI (POPMYIIH IPUITYCKY €y, TAKOK
BUKITIOYAETHCSI, TaK SK Ha I[bOMY €Tami yCTaHOBKA JeTalli SK MPaBHIIO, HE
3MIHIOETHCS.

[ToTimM fu1st ABOX — TPHOX MOBEPXOHb BHU3HAYAIOTH PO3PaXyHKOBI BETUYHHU
MIHIMAQJILHUX MPUITYCKIB HA 00POOKY Zj min, IO BCIM TEXHOJIOTIYHUM TEpEX0jiaMm 1
JUTSI KOYKHOT €JIEeMEHTapHO1 TOBEPXHI OyIyIOTh CXeMY PO3TalllyBaHHS TMPUITYCKIB 1
JOTYCKIB.

[To cxemi po3rainryBaHHS MPUITYCKIB 1 JOMYCKIB MIAPaxOBYIOTh HOMIHAJIbHI
omnepariifHi po3mipu. Po3paxyHok HEOOX1THO MOYMHATH 3 OCTAHHBOIO MEPEXOY.
HomiHaneHuii omnepauiiHuid po3MIp OCTAHHBOTO MEPEeXOoay IJsi 30BHILIHBOT
NOBEPXHI OOEpTaHHS JOPIBHIOE HOMIHAILHOMY po3Mipy neraii. HomiHanbHui
oTepaIiiiHuil po3Mip TMepexoay, MOMEepeAHhOTO OCTaHHBOMY, BH3HAYAIOTH SIK
CyMy HOMIHAJIBHOTO PO3MIpy JAeTalll, IPUIYCKY Ha OCTaHHIM mepexijl 1 AOMyCKY
Ha nepexo/i, monepeaHboi OCTaHHbOMY. Perira onepaiiiiini po3Mipu BU3HA4YaOTh
aHAJIOTIYHO, HOMIHAJIBHI OMepariifHi po3Mipu JJIS BHYTPIIIHIX TIOBEPXOHBb
oOepTaHHs BU3HAYAIOTH BiIHIMAHHIM TIPUITYCKIB 1 JOIMTYCKIB.

[Ipn BuUKOpUCTAaHHI MJIT PO3PAXyHKY HOMIHAJIBHOTO 3HAYEHHS MPUITYCKY
BUKOPHUCTOBYIOTBCS CJIITyIOUH 3aJI€KHOCTI:

D;1=Di+Z;.1 — nna Bana;
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Di.1=Di+Z; — nnsa oTBOpYy.

[Ipu po3paxyHKy Ha OCHOBI MIHIMQJIBHOTO TPUITYCKY BUKOPHCTOBYIOTH
CHIYHOYH PIBHSIHHS:

Di,=Di+Z™"+8. ; — s Bana:

Di;=Di — Zi™"-8;.; — w1z oTBOpY.

[Ipy BU3HAYEHHI PO3MIPIB 3aroTOBKM B PIBHSAHHI BKJIIOYAIOTh HE BCIHO
BEJIMUMHY JIOMYCKY, a TIJIbKK Ty HOTO YaCTHHY, sIKa BiJJPaxOBYETHCS B METAJ.

Po3paxyHok JHIHHUX oOmepaliifHuX po3MIpiB MOBUHEH OYTH BUKOHAHUU
IUIIXOM TOOYAOBH 1 PINIEHHS TEXHOJOTIYHUX PO3MIPHUX JAHIOTIB, T. €.
HUISIXOM PO3MIPHOTO aHall13y TEXHOJIOTTYHOTO MPOIECY.

4 ITPUKJIAL PO3PAXYHKY IIPUITYCKY

PospaxyBatu npurryck Ha & 235 045 111 getam “Kinbie”(main.3).

[
P

250.5

125004

A

@235-0.045

A
Y

Matonok 3 — Kisibiie

Buxigni gani: Marepian geraii — ctanb 45;
Piuna mporpama Bunycky — 10000 mT.B pik;
Maca nerani — 6 Kr.

BpaxoBytoun Macy jaetani Ta pIiYHMA BUITYCK, BHOHMpaeMO 3aroTiBKY,
OTPUMYEMO  BIOKpUTOIO  (OOJIOMHOIO)  INTAMIOBKOIO HAa  KPUBOIIHMIIOM
rapsiaenTaMIoOBOYHOMY TIPEC.

Busnauntn uyepes koedinieHT yrouneHHs (K,;) mman o6poOkn moBepxHi
2359045 Ra 0.63

KyT:83ar/611eTa

1€ O, — JOIYCK 3ar0TIBKH HA PO3MIP IO PO3PAXOBYETHCS;
O er— MOTYCK HA PO3MIpP A€TaN, Oy = 0,045 MM.
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K,,=2.30,045=51,11.
Yuco nepexomis (eTamiB) MexaHiaHOT 00poOku 235
n=IgK,, /0,46,
ne lgK,, — necstkoBuii norapum koedimieHTa yTOUHEHHS,
n=1g51.11/0,46=3,72.

[Iputimaemo umncio mepexoaiB n=4 (3 OKPYTJEHHSIM B OUIBIIY CTOPOHY).

3apaxyBaHHSAM peKoMeHalin (Tabn.5,9 noxarky) mwian oopodku 235 Burisgae
TaKUM YHHOM:

3aroroBka Rz 240 T=250 MkM; 0.,=2.3 MM
(IITaMITOBKA)

1. TlonmepenHe To4iHHS Rz100 T= 100MKM & you =1.15MM
2. Kinmese TouiHHsS Rz50 T= 50MKM 0 104 =0.46MM
3. Tlomepenne nuridyBaHHs Rz10 T=25MKM 8y 1, =0.072MM
4. Kinnese nutidyBaHHs Rz5 T= 15MKM Oy 1 =0.045MM

T — rimubuHa nedeKTHOro mapy, MKM.

Xapakrepuctuku Rz, T i 0 ocTaHHBOTO TEpeXoJy MexXaHIYHOiI 0OpoOKH
HA3HAYaIOTHCS TI0 KPECICHHIO JIeTa.

Jlomycky Ha BHM3HA4Y€HHI PO3MIPU IO MEpexoiaM MeXaHIYHOi OOpoOKH
Ha3HAYaIoThCs 3 Ta01.28 10o1aTKy.

[lepeBipka nMpaBUIBLHOCTI CKJIaJaHHS MJIaHY OOPOOKH.

[lepeBipouHi yMOBH:

Kyro =01° Ky =Ky Ko Ky

ne Ky, — koeilieHT yTOYHEHHs, BUBHAYEHHH 110 1 — MYy IIEPEXOAY.

Kyri= 8i-1/9;,

ned;.; — IOIMYCK Ha po3Mip, 3a0e3NedeHni oMepeIHIM eTaroM TUIaHy;
d; — IOTTYCK Ha PO3Mip, 3a0e3MeUeHNI TTOCEPETHIM €TaIlOM.
Toni:
KyT.npAToq. =2,3/1, 15=2
Ky ox100. =1,15/0,46=2,5
KyT.np.Luni(b. 20,46/0,072=6,39
Ky oxmnig. =0,072/0,045=1,6
KyT.np.Toq. =2,3/1,15
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Kyr0.=2:2,5:6,3-1,6=1,6.
ITonepenniit pospaxynkoBuil Ky, IIpakTH4HO He BIAPI3HAETBCA B[, IO
M1ATBEPKYE MPABUILHICTh IPUHHATOTO IJIaHy 0OPOOKH.

BuzHauuT 1onycTuMy mpocTopoBy MOXHOKY 3arOTOBKU

Psar= |05, + P,

€ Pey — MOMYCTHMI TMOXHOKH TOKOBOK IO 3MIMIEHHIO Ocei ¢iryp, Mo
IITAMITYIOTHCS B PI3HUX IOJIOBUHAX IIITAMITIB.
Pxon — 3aTalIbHa KPUBH3HA 3arOTOBKHU

Pron =A K - L

1e A K — IUTOMeE K0J1001eHH, MKM/MM (Ta0i1.15 nopaTky);
L — HailO1Ibuii po3Mip 3arOTOBKH, MM;
A x — 1,4 MKkM/MM (7151 APYTOi TPYIU TOYHOCTI),
L -- MM (uB. KpecJaeHHs AeTali)

Psr=+/8007 + €,4- 2512 =837,8 MKM

[IpocTopoBi BIAXWICHHS 1Sl TOMEPEAHBOTO 1 KIHI[EBOT'O TOUYIHHS:

pnp.Toq:Kyl "Psar
pOK.Toq:KyZ'p3ar

ne Ky, — xoedinient yrounenns ¢popmu (tadn.20 gonarky).

Prp.rou= 0,06-800=48 mxwMm;
Poxrou= 0,04-800=32 MKM.
Ha omepamii mnwridyBaHHS TpPOCTOPOBOTO BIAXWICHHS Maje 1 He
BpPaxOBYIOThCS.
[ToxnOKM ycTaHOBJIEHHS IO ONEpaLisiM BU3HAYA€THCS MO Tabauism 22...25.
Ha omnepariii monepeqHb0ro TOYiHHS BUKOPUCTOBYIOTH TPHOX KYJIAYKOBHMA
CaMOLIEHTPYBAJIbHUMI MATPOH Eypp 104 =800 MKM.
Jus  KIHIEBOTO  TOYIHHA  Eyoerou =100 MKM  (HampsAMOK 3MIIICHHS
3arOoTOBKA—paIiajbHe).
Jlnsg monepeaHbOro HUIQYBAHHA Eypprou =100 MKM (3 3aKpilIEHHSAM B
OTIPABIII).
Js KIHIEBOTO NITI(QYBaHHSA Eypp 100 =180 MKM (3aKpIIJICHHS B OIpaBIli).
BusHauaemMo po3paxyHKOB1 3HAUEHHS MiHIMAIbHHUX MPUITYCKIB!
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2Z i ox i =2-(240+250+ 1/838.8° +800° ) =3349 MKM
2Z i np iy =2-(100+100+ /52 +100° ) =625 MKM
2Z in o iy, =2-(50+50+ 357 +180% ) =566 MKM
2Z sin nip i =2-(10+25+ /07 +180% ) =430 MKM

BusHauutu pospaxyHnkoBuit po3mip (d,)

dpi = Api-1+2Zmini1
Op.ox iy = Oyin = 234,385 MM
dp.np.mni(b. = dp.ox.umi(b +szin.01<.mni¢) :234;955"'0143 :2351385
dp.ox.mmip =235,951 + 0,566 =235,951
Op np.mnip =236,573+ 3,242=239,815

IlonepenHiii MiHIMaIBHUM PO3MIP (dyinnp) BH3HAYAETHCA OKPYTJIEHHIM
BIATIOBIIHOTO PO3paxyHKOBOro po3Mipy (d,i) 10 COTHX foiei (A Bana — B
OUIBIIIY CTOPOHY, JJI1 OTBOPY — B MEHIILY).

BusHauuTH rpaHnYHIi MakcuMaabHUM po3mip (d™y.x 1)

dMax i— dMiH i + 6i
d™ pax nproe=239,82+2.3=242,12 mm
d™ max.nproa=236,58+1.15=237,73 mm
d™ naxox 00 =235,96+0.46=237,42 MM
d™ max.mp g =235,39+0.072=235,462 Mm
d™ max o i =234,955+0.045=235,00 Mm

I'panvuni 3HAYeHHS TPHUIYCKIB 277 . BH3HAYAEMO SK PI3HUIIO
HAWOLIBIIMX TPAHUYHHUX PO3MIPIB 1 27" i, — K pi3HHIT HAWMEHIINX TPAaHUIHUX
PO3MIpIB MONEPEAHBOIO 1 MEPEXO/IIB SIKI BAKOHYIOThCS:

27 1y siax. x. mnip, =235,462-235=0.462 MM
2Z 1p vax.nip. mniep = 236,42-235,462=0.958 MM
22 wp vax xrou. =231,13-236,42=1.31 mm
22 wp maxnpron. =242,12-237,73=1.31 mm

27 o, wniep =235,39-234,995=0,435 Mm
27 s, unigy =235,96-235,39=0,57 mm
27 o siinron, =236,58-235,96=0,62 MM
27 o wivs 100, =239,82-236,58=3,24 Mm

CymapHuil MiHIMabHUAN IPUITYCK:

Zzzmin.np.z 27 Hp.min.np.Toq.+ 27 r[p.min.IcTotl-i-ZZ np.min.np.mniq).-i- 2ZHp.MiH.K. i
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HomiHanbHuM NpUITYyCK BHU3HAYAETHCS 3 ypaxyBaHHSM HECHMETPUYHOCTI
pO3TallyBaHHS MOJIS JOIMYCKY 3arOTOBKH.

2Zo.HOM =zzzmin+H3'Hm

ne H, — HikHe BiaxuineHHs po3mipy 3arotoBku H,=-0,9 mwm;

H, n#wmwxkHe BigxuneHHs po3Mmipy aetani H,=-0,045 mm;
27 4 won=4,865-0,9+=0,45=4,01 Mmm;

Po3mip 3arotoBkn D=235+4,01=239,01 mm.

Po3mip 3arotoBku BUOUpAEMO 3 Py HOPMAJIbHHUX JIHIMHUX PO3MIpiB (32
['OCT 6636 — 69).

Tliametp 3arotosku 240" 4 4.

Bukonatu cxeMmy rpadiuHOro po3TallyBaHHs IPUITYCKIB 1 JIOMYCKIB Ha
06po6Ky moepxHi @240 4 ¢ 3rigHo 3 pexomMenmarismu 1.1,

5 O®OPMJVIEHHS KPECJIEHHSA 3AI'OTOBKHA

[Tpu BUOOp1 3ar0TOBKM 3 MPOKATY KPECIEHHS 3arOTOBKH HE 0(OPMIIIETHCS.
OOyMOBJIEHHS BUOOpPY 3arOTOBKM 3aBEpUIYETHCS IO3HAYEHHSIM BUOpPAHOTO
IIPOKATy 3a CTAHJAPTAMH.

[Ipuknan:
B-5I'0CT2591-71
Koo

30-2-0I'0OCT1050-74
*90/0OCT 103 —
IIIta6a 36 *9070CT 103 —70

45 —4(60)— & — TTOCT 1050 — 74

B-30I'0CT2591-71
20X3MB®—-oI'OCT20072—-74

25-5I'0CT8560—-67
45I'0CT1961-73

KBagpar

[lecturpanHuk

5.1. NPABUWJIA O®OPMJIEHHA KPECJIEHHSA BIAJINBKHU

KpeciienHs BIIJIMBKM 3 TEXHIYHUMU BUMOTaMU MOBUHHO MICTUTH BCl JiaHi,
K1 HEOOXIJHI JJisi BUTOTOBJICHHS, KOHTPOJIO, NPUIMaHHS Ta BUKOHYETHCS Y
BianoBiaHocTi 3 BuMmoramu I'OCT 3.1125-88.

KpecnenHs 3aroroBkd MOBMHHO OyTH BHMKOHAHE Ha OKPEMOMY apKyull B
MacmTadl 300pakeHHs! KpeciaeHHs aetaii. [lonoxeHHs 3aroTOBKM Ha TOJIOBHOMY
BU/Il TOBUHHO BIJMOBIAATH 11 TOJIOKEHHIO TIPU BUTOTOBJICHHI.
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BHyTpimiHii KOHTYp MOBEPXOHb $IKI OOpPOOJIIOETHCSA, a TAaKOX OTBOPIB,
3aMaJiuH Ta BUTOYOK, II0 HE BHUKOHYIOTHCA TMpPU JIUTTI, BHUKPECIIOIOTH
HETePEePBHOIO TOHKOIO JIHIEIO.

Ha kpecneHHi BiITMBKM BKa3ylOTh yCi PO3MIPH 3aroTOBKH 3 T'PAaHUYHUMU
BIIXWJIEHHSAMH Ta BIAMOBIAHI iM po3mipu aetani. omyctumo po3mipu aeraii
BKa3yBaTH 11l PO3MIPHOIO JIIHIEIO 3arOTOBKH Y KPYTJIMX JTyKKaX.

Hopmu TounocTti BiamuBku mpusHayaioTh 3rigHo 3 [OCT 26645-85. 3a
HOpPMaMHU TOYHOCTI BIJIJIMBKU MPU3HAYAIOTh MPHUIIYCKH Ha OOpPOOKY Ta MOMYCKU
po3MipiB, (hopMU, pO3TalTyBaHHS Ta HEPIBHOCTEH MOBEPXOHbD.

Ha xpeciieHHI 3aroTOoBKM BKa3y€ThCsl IIOPCTKICTh TOBEPXHI Y CTaHi
MMOCTABKH 11 I MEXaHIYHY 00pOOKY.

Micne po3tuHy (opMH Ha KpPEClIeHHI BKa3yeThCsS BIAPI3KOM a00 JIaMaHOIO
IMITPUXITYHKTUPHOIO JIIHIEIO, IO 3aKIHUyeTbcs 3HaKoM “X—X” Haa SKOIO
BKA3y€ThCS JITEpHE MO3HauUeHHS po3TuHY — M®. HanpsMok po3THHY BKa3ylOTh
HETIEPEePBHOIO  OCHOBHOKO  JIiHIEI, SKa  OOMEXEHa  CTpiIKaMH  Ta
NEePHeHAUKYIIIPHA JiHIT PO3TUHY.

Ha kpecnenH1 BIITUBKY CJIiJI BKa3yBaTU BUMIPIOBAJIbHI (0a3u pPO3MITKH) Ta
0a3u epBUHHOT OOPOOKH MOBEPXOHb.

B rpadi ocHOBHOrO Haanmucy KpeciaeHHs IIiJ HaWMEHYBaHHSM JeTall
BKa3yIOTh BHJI 3aTOTOBKH (B1JIJIUBKA).

B TexHIYHMX BUMOTrax KpPECIEeHHs BIJUIMBKU TOBUHHI OyTH BKa3aHi:
® HOPMHU TOYHOCTI Bi/IJIUBKY;
3HAYEHHS HOMIHAJIBHUX Mac AeTalll, MPUITYCKIB HA 0OpOOKY, TEXHOJOTTYHUX
HAITyCKIiB Ta MacH B1JUTMBKH;

BU/JI TEPMIYHOI 0OpOOKH Ta TBEPJIICTh MaTepiany;
PO3MIpH JIMBApPHUX YXUJIIB Ta PAJlyCIB;
JOIyCTUMAa INTMOVHA TOBEPXHEBUX JIE(EKTIB;
CITOCIO OYMCTKH 3arOTOBKH;

croci® MapKyBaHHS Ta MOTO MicCII€.

5.2 TPABIJIA BAKOHAHHSI KPECJEHHS TIOKOBKH
(ILITAMITIOBKM)

Kpecnennss mokoBKM TOBHHHO OyTH pPO3pOOJICHE HAa OCHOBI KpECIEHHS
nmetauni 3rigao 3 'OCT 3.1126-88.

Kpecnennss mokoBKku, sIK TPaBWJIO, TOBHHHO OyTH BUKOHaHE B MaciiTadi
KpECIIEHHS JIeTaIl.

Ha xpecneHHI MOKOBKM HAHOCHUTHCS KOHTYP J€Talll, KU BUKOHYETHCA
TOHKOIO IITPUXIYHKTUPHOIO JIHIEKD 3 JBOMA Kpamkam#, TMPU I[bOMY
JI03BOJISIETHCS HE 300paKyBaTH OKPEMIi €JIEMEHTH JIETal.

KpeciieHHsT TTOKOBKM TOBUHHO MICTHUTH BC1 JIaHi, sIKI HEOOXimH1 s i
BUTOTOBJICHHS, KOHTPOJIIO Ta MPUHOMKH.

Ha kpecieHH1 MOKOBKH J03BOJISIETHCS PO3MIIIATH TAOIUIIO JJI TaHUX, SIK1
HE BKa3aH1 Ha 300pakKeHHSX Ta HE BCTAHOBJICHI B TEXHIYHUX BUMOTaX.
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Ha kpecneHHI MOKOBKM B KPYINIMX [JyKKax MiJ po3MipaMH TOKOBKHU
BKa3YIOThCS PO3MIPH JI€TAII.

B ocHOBHOMY HaAmNuMCy KpeclieHHs MiJ HailMEeHyBaHHSM JleTall BKa3ylOTb
BU/I 3aTOTOBKH (ITOKOBKa a00 IITaMIIOBKA).

Po3mipu 3aroroBku HEOOX1JIHO NPOCTABIATH TUIBKM BiJI BUXITHUX 0a3
MEXaHIYHO1 0OpOOKH.

PosranryBanHs TUIONUHU PO3THHY (POPMOYTBOPIOIOYMX MOBEPXOHB IIITAMITA
ciil 300pakyBaTH TOHKOIO INTPUXIYHKTHPHOIO JIHIEIO, sfKa MO3HA4Y€Ha Ha
KIHIIX 3HAKOM “X- -X”.

Micue BigOopy 3pa3ka s iCIUTIB CJIil HAHOCUTH HA 300paKEHHS MMOKOBKHU
HEMEPEepPBHOIO TOHKOIO JIHIEI0, a PO3MIPH 3pa3ka BKa3yBaTH B TEXHIYHUX
BUMOTaX KPECIICHHS.

B TexHiuHMX BHMOTax KpECJCHHs MOKOBKH, B 3aJIKHOCTI BiJ CIOCOOY ii
BUT'OTOBJICHHS MTOBUHHI OyTH BKa3aHi:
® KJIac TOYHOCTI, TpyMa CTall, CTyMiHb CKJIaJIHOCTI;

e rpyna nokoBku, Homep ['OCT vy;

® BUXIJHMH 1HJIEKC ITOKOBKH;

e BUJ TEpMOOOPOOKHU Ta TBEP/ICTh MaTepialy;

® 3HAYCHHS HAXWJIIB Ta PaJlycCiB;

e MOWHA MOBEPXHEBUX JIE(DEKTIB;

e JIOMYCTHMMAa BEJIMYMHA 3aJTUIIKIB 33UPOK MICIIs OOPI3KU;
® BHJI Ta CIOCIO OYMCTKU,

e CIoci0 MapKyBaHHSI.
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Tabmuis 1-Po3paxyHOK MPUITYCKiB Ta TPaHUYHUX PO3MIPiB MO0 TEXHOJIOTIYHUM TepexoaM Ha 00poOKy moBepxHi & 235 g 45

Texnonoriu Enementn Pospaxyn | PospaxyHko I'parnunun ['panuyuni 3HaUEHHS
Hi Iepexoau HPUITYCKY, KOBHIA Buii posmip | AOTYC | posmip , HPUITYCKIB ,
00poOKu MKM npurryck | dp, K MM MKM
MMOBEPXHIi 2Zmin MM d,
& 235.0,045 MKM MKM dmin™ dmax™
Rz | T p |e 2Zmin"™
2Zmax™®
3aroToBka 240 | 250|800 | - - 239,815 2300 239,82 242,12 - -
Touinns 100 | 100 | 43 | 800 3242 236,573 1150 236,58 237,73 4,39 3,24
TIOTIEPETHE
NPUKIHIIEBE 50 | 50 | 32 | 100 622 235,951 460 235,96 236,42 1,31 0,62
HlnidyBanus 10 | 25| 0 |180 566 235,385 72 235,39 235,462 0,958 0,57
TIOTIePETHE
NPUKIHIIEBE 5 15 | 0 | 180 430 234,955 45 234,955 235 0,462 0,435
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Tabnuis 2 — BeauunHa MIKpOHEpIBHOCTEH Ta Je(DEKTHOTO MIapy MPOKaTy.

KanibpoBanuii mpokar

lapsiuekaranuil mpokar

Bucora [TigBumenoi Hopwmasnbnoi
XapaKTCpUCTIKA IPOKATY HepiHoCTi HedexTHuii JliameTp My TOYHOCTI TOYHOCTI
wap T, Mmkm
Rz, MxMm Rz, Mmxm | T, Mmxm | Rz, Mxm | T, MKM
['magxoTsrHyTHIA 60 60 Ho 25 100 100 150 150
25...75 100 150 150 250
[nidoBanmii 10 20 75...150 150 200 200 300
150...250 250 300 300 400

ITonnepeyHO — rBUHTOBUIA MIPOKAT

Bucota nepiBHOCTEH TTpH I[eq)eu’KT BH;EI? ﬁelzllif)lzf{f)iliiRZ I[e(beUKT
JliameTp, MM TOYH. IPOKATKU Rz, MKM HUH . 1P HHH
’ mrap T, Hiamerp, Mm MIPOKATKH map T,
MIJBUIICHOT | HOPMaJIbHOI MKM MIJBUIICHOI | HOpMaJIbHOI MKM
o 10 0,06 0,10 0,10 50...80 0,50 0,80 0,80
10...18 0,10 0,18 0,18 80...120 0,80 1,2 1,2
18...30 0,18 0,30 0,30 120...80 1,2 1,8 1,8
30...50 0,30 0,50 0,50 180...220 1,8 2,2 2,2

[Tpumitka: 1. SIKicTh TOBEPXHI MICTS pi3aHHS MPOKATY MPUBEIEHO B Tabm.3. 2. AkicTh MOBEPXHI MOMEPEUHO-
BUHTOBOTO MPOKATY JaHa Micysi TepMOOOPOOKH (HOpMaTi3allli Yu MOJITIIIECHHS).
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Ta6muig 3 — SAkicTh TOPLIEBOT MOBEPXHI Ta TOYHICTH P13KH MPOKATY IO YIIOPY.

TounicTs pizku, Mm(".) Ipu miamerpi xicTs ITutoma
Croci6 bisKu a00 IIUPHHI 3aTOTOBKHU OBEDXHI BCIIMYMHA
p (Rz+T§) KM [EPIEHIUKYIIAPHO

Ho25 | 25...75 | 75...100 | 100...250 , oti AH MKM/MM

Ha moxurgx 1,0 1,3 1,8 2,3 300 JuB. HpI/IMiTKy
[TpuBOoAHMMH HOXKIBKaMH, JTUCKOBUMU 0,3 0,4 05 ) 200 0,01

dbpe3amu Ha ppe3epHUX BepcTaTax
Binpi3uumu pisusmu 0,25 0,35 0,40 0,50 200 0,045
1...2 2.4 4...6 - 1000...1500 -

XoJso/Ha pi3Ka Ha Ipecax

[Tpumitka. [Ipu pi3ili Ha HOKHUIISIX Ta TIPECaX B HAMIPSIMKY, SIKUH MEPICHAUKYIISIPHUN 10 TTOBEPXHI 3pi3y, YTBOPIOETHCS
BM ATHHA, 1110 focsirae 0.2D, Ta ckic mo Topiito 10 3°. BenuunHy BM’ITUHU Ta CKOCY HEOOX1THO BPaXOBYBATH MPHU
noAaJIbIi 00pOoOIIl 3aTOTOBKH K MO TOPILIIO, TAK 1 O JlaMeTpy. B 3arabHOMY BUIAJKy 11 MOXKHA MPUKAHSTH piBHOO 0.25.
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Tabnuis 4 — BeauunHa MiKpoHEpiBHOCTEN Ta Je(DEKTHOTO 1Iapy 30BHIIIHIX 1 TOPIIEBUX IMOBEPXOHb 3aTOTOBOK 3
MIPOKATY MICIIsI MEXaHIYHOI 00pOOKHU

: : BHCOT_a JHedbexTamit
Crnoci6 06poOku ToyHicTs MiKPOHEpIBHOC map T, MKM
Ter Rz, MKkm
1 2 3 4
30BHIIIIHI TOBEPXHI
OO0TOouyBaHHs rapsifaeKaTaHOro (3BUYANHOT 1
M1JBUILEHOT TOYHOCTI1) KaiOpOBaHOTO MPOKATY
3aaupka IT14 120 120
Yopuose IT12,IT13 60 60
Yucrose abo 0 JHOKpaTHE IT10,IT11 30-20 30
Tonke IT7,IT9 6 -3 -
[InidyBanHs neHTpax adbo Oe31eHTPOBE
nutipyBaHHS rapsgyeKaTaHoro KaiaiOpoBaHOTO
MPOKaTy HOPMaJIbHOI TOYHOCTI:
YopHoge IT8,IT9 10 20
YucroBe ab0 OJTHOKpATHE IT7 6 12
TOHKE ITS5...I1T7 3...0.8 6...12

[Tpumitku: 1. 3agupka mpoXOAUTH MEPe]] YOPHOBUM OOTOUYBAHHSM rapsueKaTaHOTO MPOKATy 3BUYANHOT TOYHOCTI.
2. OnHOKpaTHE 00TOYYBaHHS BiTHOCUTHCA 0 0OPOOKH KalliOpOBaHOTO 1 rapssueKaTaHOTo MPOKATY MiABUIICHOT TOYHOCTI.



[IponosxkenHs Tabdin.4

1 2 3 4

besnentpose nutipyBaHHs KaniOpOBaHUX MPYTKIB
MMIBUIIIEHOI TOYHOCTI:

- [Ticns TepMooOpoOKHU (TOHKE)

- 10 TepMOOOPOOKHU (YUCTOBE)

ITS...IT7 3...0,8 -
IT7 6 12

Topuesi noBepxHi

[limpizanHs:  4YOpHOBE IT12,IT13 50 50
Hucrose IT11 30 30
[nidyBanHs Ha KPYTIIONLUTI(PYBAIBHUX BepCTaTax
OJIHOpa30Be IT6,IT7 5...10 -

[Tpumitku: 1. ITpu nuridyBaHH1 micis rapTyBaHHS 3 pO3PaXyHKOBOI (pOPMYJIH MPUITYCKY BUKITIOUUTH T.
2. IIpu cymilieHH1 yCTaHOBYOI Ta BUMIPIOBaJIbHOI 0a3 TOMYCKM MPUIIMATH Y BIANOBIIHOCTI 3 BKA3aHUMHU
KBaJITETAMH TOYHOCTI; PU HE CYMIIIEHHSIX — 10 BEIMYMHU JIOITYCKY, 10 BIANOBIAA€ BKa3aHOMY KBAJIITETY TOUHOCTI,
MpUOABIIATH MOXUOKY Oa3yBaHHS, siIka JOPIBHIOE JOMYCKY Ha pO3Mip, IO MOB SA3y€ YCTAHOBUY Ta BUMIPIOBaJIbHY 0a3H.

3. IIpu 0OpoOi1i B 1ieHTpax nmoxudka 6a3yBaHHS 3arOTOBKM B OCLOBOMY HAIPSIMKY BU3HAYAIOTh MOCAIKOI0 3arOTOBKHU
Ha TIECHT.

4. TIpokat BUCOKOi TOYHOCTI JIE30BUM IHCTPYMEHTOM HE 00pPOOJISIOTH 1 HEe NUTI(YIOTH O TEPMOOOPOOKH.



Tabnus 5 — BeauunHa MiKpoHEpiBHOCTEH 1 1e(DEKTHOTO MIapy

HITAMIIOBAHUX
IIOKOBOK
Maca nrraMoBaHo1 Bucota HepiBHOCTEH HedexTruit map
IMOKOBKH ,KT Rz , Mxm T, MKkM
o 0,25 80 150
0,25...4 160 200
4...25 240 250
25...40 350 300
40...100 350 350
100...200 400 400

[Ipumitka . Bucota HepiBHOCTEeM Rz maHa micis mickoCcTpyMeHEBOi 00poOKHU

MOBEPXHI MMOKOBOK a00 TPABJICHHS ; PU APOOOCTPyMEHEBOT 00 APOOOMETHOI

00poO111 1110 BeTnuuHy npuitmMaroTs 400 MKM, HE3aJI€JKHO BiJl MacH IITaMIIOBAHO1

ITIOKOBKH .

Tabnuus 6 — SAkicTh 30BHINTHBOT MOBEPXHI TOKOBOK ,0TPUMAHUX Ha
BEPTUKAJILHO Ta pajiaibHO-KYBAJIbHUX MalIMHaX

A npu n

R 16 22 30 42

0,4 0,0018 0,0018 0,0034 0,0068
0,5 0,0011 0,0020 0,0036 0,0071
0,6 0,0010 0,0019 0,0035 0,0068
0,7 0,0008 0,0016 0,0031 0,0060
0,8 0,0006 0,0012 0,0023 0,0045
0,9 0,0004 0,0008 0,0002 0,0023

[TpumiTka . 1.Bennunna 6e3ByrieieBoro mapy ciiiJl BUSHAYUTH 3

BimHomeHHs : T=0.01d , ne d — HOMiHaTBHUI T1aMeTp eTalli 3 KPECASHHS , MM.

2. Ilpu miaABUIIIEHUX BUMOTAX JIO0 TOYHOCTI Ta MIOPCTKOCTI JI0
PO3pPaxyHKOBOI'O IPUITYCKY 100aBIIsAIOTH 0,2 MM.
3. Bucora MikporeomerpruyHoi moxuoku ( orpanka ) h=AR,
ne R —paniyc Goiika , MM ;
A — xoedillienT ,3aeXUTh BiJl BITHOIICHHS pajilyca MOKOBKH T 10

paxaiycy 6oiika R Ta urcna 06epTiB n TOKOBKU B MPOIIECI KyBaHHS .
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Ta6nuis 9 — TouHICTb Ta AKICTh MOBEPXHI MOKOBKH MICIII MEXaHIYHOT

00pOOKH
HaiimenyBaHHsI TOBEPXHI TouHicTh Bucota JedexTHuii map,
Ta 3aci6 0OpoOKHU HEpIBHOCTEH , MKM
MKM
1 2 3 4
Banu ctymingari
30BHIIIIHI TOBEPXHI

obepTaHHs
Touinns :

OJTHOpPA30Be IT11...IT13 30 30
YOpPHOBE IT12...IT13 50 50
YUCTOBE IT9...IT11 25 25

TOHKE IT7...1T9 - -
[InidpyBanHs :
YOPHOBE IT8,IT9 10 20
YHUCTOBE IT7,IT8 5 15
TOHKE ITS5...IT7 - -
Topuesi moBepxHi

[TizpizanHs :

YOpPHOBE IT12,IT13 50 50
YUCTOBE ITI1 30 30

®pe3epyBaHHS :
YOPHOBE IT14 50 70
YHCTOBE IT14 30 30
[nidyBanns IT8,IT9 10 10
[IporsaryBanus IT7,IT8 5 10

[IlecTepHi 0MHOBIHIIEB] Ta OAraToBIHIEBI
30BHIIIIHI TOBEPXHI

obepTaHHsS
Touinns :

OJTHOPa30BE IT10...1T13 30 30
YOPHOBE IT14 100 100

HaIlIBYHNCTOBE IT12,IT13 50 50
ToprieBi moBepxHi

[Tizpizanus :

0JIHOPa30BE IT10...1T13 30 30
YOPHOBE IT14

HaIiBYHMCTOBE IT12,IT13 50 50
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[IponoBxenus Tab61.9

1 2 3 4
YHUCTOBE IT10,ITI11
TOHKE [T7..IT9
[ImidyBanHs:
OnHopazose IT7,IT8 - -
YopHoBe IT6..1T8 10 25
Tonke IT5,IT6 - -
Yuctose IT10,IT11 25 25
midyBanHs ogHOpa3oBe
Ha KPYTJIONLTi(hyBaTbHOMY
BEpCTati IT7..1T9 - -
[nidysanns Ha
MI0CKONULTI()yBaTbHOMY
BEpCTAaTI:
YopHoBe IT8,IT9 10 20
Hucrose IT6..IT8 -
Baximi
[TnomuHu napanenbHi oci
JIETaJIl, Ta IUIOINHA
PO3THUHY T'OJIOBKH
®pes3epyBaHHS:
YopHoBe IT12,IT13 30 50
Yucrose IT11 10 15
[IpoTsiryBaHH IT10 5 10
[nidysanns:
YopHoBe IT8,IT9 10 20
Yucrose IT6..IT8 - -
OOpoOKa CTPHKHS:
YopHoBa IT12,IT13 50 50
Uucrtosa IT11 25 25

[Tpumitku: 1. Jlomycku (KBaiTeTH) BKa3aHi MpU CyMIIIEHUX YCTAHOBYHX Ta

BUMIpIOBaJIbHUX 0a3ax; MpU HE CyMINIEHUX 0a3ax JOMYCK MOBUHEH OyTH
30UThIIIEHUH HA TOXUOKY 06a3yBaHHS, sSIKa IOPIBHIOE JOMMYCKY Ha PO3MIp, 10
OB ‘SI3y€ YCTAaHOBYY Ta BUMIPIOBAJIbHY 0a3H.

2. Ilpu BUTpUMYBaHH1 PO3MIpPY BiJl HOPHOBOI 0a3u JOMYCK BU3HAYAIOTH 32

dbopmyioro:

0= (63ar+806p)/2 )

1e O,y —IOIYCK HA PO3Mip YOPHOBOT 3aTOTOBKH

Oo6p —HAOIYCK Ha PO3MIp Hicis 0OpOOKH OJTHOT CTOPOHHU , BEIMUUHY
JIOITYCKY TIPUIMAIOTh 10 KBATITETY , BKA3aHOMY B TAOJIHIII .
3. Ilpu po3paxyHKy OpUITyCKiB i 1uTipyBaHHS micis TepmooOpooi T 3

PO3paxyHKOBOi (DOPMYJTU BUKIIIOUHT.
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Ta6muis 10 — ToyHICTB Ta AKICTh MOBEPXHI 3aTOTIBOK , K1 OTPUMYIOTh JJUTBOM

JlutTa y 3emiisiHi GOopMH , OTpUMaH1 MaIIMHO (POPMOBKOIO

o Bucota nepiBHocteli Ta nedexrauii map (R, +T),mxMm ,
PosMmip BIZUTHBKY IUTA KJ1aciB ToyHocTi BiuBokK 1o I'OCT 26645-85
MM 1 2
YaByn |Cranp | Konbo |YaByn |Cramps | Komwsop
pOBI OBI
MeTaau MeTanu
Ta Ta
CIUTaBU CIUTaBU
600 500 400 800 600 500
Jo 1250
800 700 - 1000 800 -
1250...3150

BignmuBku oTprMaHi crieliaIbHUMHU 3ac00aMH JINTBA

3acoOu JIUTTS TouHICTB Bucora | lepextnuii map T, Mkm
HEPIBHOCT Yasyn | Craib Konboposi
R, ’;EM MeTaju Ta
CIUTaBU

B xoxins Ta IT14,IT15 200 300 200 100

BIJILICHTPOBE

B o6omonkoBi hopmu

JUTSI €JIEMEHTIB

BIJVIMBKH IIIO 40 260 160 100

OTPUMYIOTb B OJIHIH IT11...IT13

HamiBhopmi

B o60x nanispopmax | IT14

[Tix Tuckom IT11...IT13 50 - - 100

ITo MogensiM 1o IT11...IT13 30 170 100 60

BUTLIABIISIIOTHCS

[TpumiTka. KJ1ac TOYHOCTI BianoBigae: 1 - macoBomy,

2 - cepiitHOMY BUPOOHMIITBY.

S0 moBepxHs, Ha SIKY pO3PaXOBYETHCS MPUITYCK, TIPH 3aJIMBII — BEPX , TO

710 MIHIMAJIBHOTO MPUITYCKY Zmin A0JAI0TH TOAATKOBUN MPUITYCK Z ;o (11O

Tabui 13)
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Ta6mui 11 — To4HICTB 1 SAKICTh MOBEPXHI BIJTMBOK IMICJISI MEXaHIYHOT 00pOOKH

Crnoci6 06poOxu Kiac Tounocri TouHicTh Bucora HedbexTnuit
BiJUIMBKH HEPIBHOCTEH, 11ap, MKM
MKM
1 2 3 4 5
BinnmuBku, onepikaHi B 3eMIITHHX (hopmax
Touinns, Gppe3epyBaHHS,
CTpYTaHHS:
pasoBe 1 IT111...1T13 30 30
YOpPHOBE II IT14 100 100
YopHOoBE 1 HalIBYUCTOBE [ill IT12,IT13 3) )
YHUCTOBE 111l IT10, IT11 25 25
TOHKE I[i1l IT7...1T9 -- --
HlnidyBanus:
pas3oBe Iill IT7, IT8 -- --
YOPHOBE I[ill IT8, IT9 10 20
YICTOBE [i1l IT6...1T8 5 15
TOHKE [ill ITS...1T6 -- --
BinnuBku, oTpuMaHHI CICiAIbHUMU CIIOCO0aMU JIUTTS
JIUTTS B KOK1JIb 1 BIZIICHTPOBE
Touinnsg, ¢ppe3epyBaHHs,
CTpYTaHHA :
pasoBe IT11 25 25
YOpPHOBE IT12,1T13 50 50
YUCTOBE IT10 20 20
TOHKE IT7...1T9 -- --
JIutTs B 060710HKOB1 hopmu
Touinnd, ¢ppe3epyBaHHs,
CTpYTaHHS:
pa3oBe IT10, IT11 25 25
YOpPHOBE IT11 20 20
YUCTOBE IT10 10 10
TOHKE IT7...1T9 -- --
JIuTTs 32 BUMIIAaBIEHUMH MOJIEIISIMU Ta TIiJI THCKOM
1 2 3 4 5
TOHKE IT7...1T8 -- --
Bci Buan nurts
[MnidyBanus:
OZJHOPA30BE IT7, IT8 -- --
YOpPHOBE IT8, IT9 10 20
YHICTOBE IT6...1T8 5 15
TOHKE ITS...1T7 -- --

[Tpumitka. 1. {51 ciporo i KOBKOTO 4aByHY, KOJIbOPOBUX METAJIIB MEPIIOTO
TEXHOJIOTIYHOTO MEePEeXo1y , @ TAKOX Il CTal micias TepmooOpooku T 3
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PO3PaxyHKOBOI (hOPMYJIM BUKITFOUUTH.
2. Ilpu HEY3ro/IPKeHH1 YCTaHOBYOI Ta BUMIPIOBAJILHOI 0a3 JIOMYCKH CJIIIYE
IpUHUMaTH 3rigHO npuMiTIll 1 10 Tabmaui 9.
3. [Ipu moTpuMaHHI po3Mipy BiJ HOPHOBOI Oa3H JIOMYCK CIIiIy€E TPUHAMATH

3r1AHO J0aaTKa 2
110 Tadsm 9.

4. BennunHy 3aJUIIKOBUX KOJMWBAHb MICISI MEPIIOTO TEXHOJIOTTYHOTO
Nepexoly MEXaHIqYHOi 0OPOOKH CITiTye BU3HAYUTH PO3paxXyHKOM a0o0 mpuitmMaTH

o ¢hopmyi:

p 3an:Ky - Pixoms

1€ Prox— BETMUMHA KOJOOJIEHHS YOPHOBOT 3aTOTOBKH;
Ky~ xoedinient yrounenns (tabmuns 20).

Tabnus12 — MexaniuHa 00poOKa OTBOPIB y BIAJIMBKAX

3acib o0pobku Hiametp TounicTh Bucora HedbexTHuit
OTBOpY HEpIBHOCTEH, MKM niap ,MKM
CeepiieHHS : 3...6 20 40
3BUYATHE CBEPJICHHS 6...10 30 50
CHipaJbHUMH CBEPAJIaAMU 10...18 IT12 ,IT13 40 60
18...30 50 70
30...50 50 70
I'muboxe 3...10 20 30
CBEPIICHHS 10...18 IT12 ,IT13 30 40
creniaJlbHUMHU 18...3 30 40
CBEpJUIaMHU
3EHKEpYBaHHA : 18...30 50 40
YOPHOBE 30...80 IT12 ,IT13 50 50
OJIHOpa30Be Mo 80 30 40
Jo 30 IT11 30 40
30...80 30 40
Po3rouyBaHHs :
YOPHOBE 50...260 IT12 ,IT13 50 50
YHCTOBE 50...260 IT10 20 25
Possepranns :
HOpMaJIbHE 6...80 IT10 10 20
TOYHE 6...80 IT7 ,IT8 5 20
TOHKE 6...80 IT6 IT7 3 -
O310651€H1 MeToH :
MIPOTSTYBaHHS 10...80 4 6
KaJiOpyBaHHS KYJIbKOIO
ab0 OMpaBKOIO 6...80 0,6 -
X OHIHTyBaHHS Mo 80 - -

[Tpumitka . 1. ITix yopHOBUM 3€HKEPYBAHHSIM CIIiJI MOHIMATA OOPOOKY IO
YOPHOBOMY JIUTOMY a00 MPOIIUTOMY MPH IITAMIIOBII OTBOPY ; ITiJT YUCTOBUM —
00poOKy miciis cBep IeHHS 400 YOPHOBOTO 3€HKEPYBAHHS .

2.Buau po3BepTaHHs (HOpMaJIbHE ,TOYHE TA TOHKE)
XapaKTepU3yITh IOMyCKaMH Ha JiaMETPH PO3BEPTOK .
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Tabnuus 13 — BenuunHa 104aTKOBOTO NPUITYCKY Z o, JUTS BIAJIUBOK

Haii6inpmmmii po3mip

Po3mip 00po6I1roBaHOT MOBEPXHI, MM

e | 70120 | 965 | %506" | “aop” | 1280 | 2000 | 3150 | 5000 | 6300
flo 120 1000 i ; i ] i ] ] i
120...260 1000 | 1500 - i ; i ) ] i
260...500 1000 | 1500 | 2000 i - i ] ] i
500...800 1500 | 2000 | 2000 | 3000 ; i ] ] i
800...1250 2000 | 2000 | 2500 | 3000 | 3000 i ; ] i
1250...2000 2000 | 2500 | 3000 | 3000 | 3000 | 3500 - ; i
2000...3150 2500 | 3000 | 3000 | 3500 | 3500 | 4000 | 4000 - i
3150...5000 3000 | 3500 | 3500 | 3500 | 4000 | 4000 | 4000 | 4000 i
5000...6300 3000 | 3500 | 3500 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000
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Ta6mui 14 — [IpocTopoBi MOXHUOKHK MPOKATY

Benmuunna nutomoi kpuBu3Hu AK,
MKM/MM, TIpH JllaMeTpi MPOKary,
MM

Mo 30... | 50... | 80... |>
30 50 80 150 | 150

Cran npokary

KanibpoBanuii mpokar

B crani moctaBku 11 KiaciB

TOYHOCTI:
2a 0,5 0,5 - - -
3 10 | 0,75 | 05 - -
3aTad 2,0 1,0 1,0 - -
5 3,0 2,0 1,0 - -

[Ticnst TepmooOpoOku (6€3

MIPaBKH):

VY meuax 1,6 1,3 0,9 - -

T.B.Y. 08 | 0,65 | 0,45 - -

I"apstanit mpokar

[Ticns TepmooOpoOku (6€3

MIPaBKH):

V meyax 2,0 1,3 1,3 0,6 0,3
T.B.U. 10 | 065|065 | 03 | 0,15
[Ticst mpaBkM Ha Tpecax 0,15 | 0,12 | 0,10 | 0,07 | 0,05

[TorepeyHO-TBUHTOBHI POKAT

TouHICTh MPOKATY:
HopmansHa 03 | 05|08 | 13 2,2
[TinBuieHa 0,18 | 0,3 0,5 1,2 1,8

[Tpumitka: 1. MiciieBy KpUBU3HY Pyy BU3HAUAIOTH MO (hOpMyTiam:

[Tpu KOHCOMLHOMY 3aKpIMIeHH] - Prv=AKLy;

[Tpu ycraHoBIIl y HIEHTpax - pxm=2AKLy;

e Lx — Biacranb BiJ nepepi3y, A IKOro BU3HAYaI0Th KPUBU3HY, /10 MICIIS
KPIIJIEHHS! TIPU KOHCOJIbHIN 00poOui (mpu mpomy jae L — 3aranpHa HOBXKHHA
3aroTOBKH) 200 JI0 ONIOPH MPH YCTAHOBIII B IeHTpax (B 1iboMy Bunaaky Li[0,5L).

2. 3arajibHa KpUBHM3HA Pko HE NOBUHHA MEPEBUINYBATU Pxo=AKL. 3aranpHy
KPUBU3HY B1Pi3aHOI 3arOTOBKHM BU3HAYAIOTH M0 IiH ke PopMyIIi.

3. CymapHe 3Ha4eHHs IPOCTOPOBUX BIAXWICHb P=+/p,’ + p,°,

1€ Pk — BeJIMYMHA KPUBU3HU (MiCIIE€BA UM 3arajibHa);
Py — BEJMYMHA 3MIIIEHHA OC1 3aroTOBKM B peE3yJbTaTl MOXHOKH
3alIEHTPOBKH,
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p=0,25/5% +1,

ne O - JOMyCK Ha aiaMeTp 0a30BO1 MOBEPXHI 3arOTOBKH, SIKa BUKOPHCTaHA

MIPU 3aIICHTPOBII1, MM.

4. BennunHy 3a1MIIKOBOI KPUBU3HU 3arOTOBKH ITICIIsl BUKOHAHHSI IEPEXOLY

00pOoOKM BUKOHYIOTH 32 (POPMYJIOIO:

P3a=Kypsar,

JI€ P3ar - KPUBU3HA 3aTOTOBKH;

Ky — xoedimienTt yrounenns (tabiu. 19).

Tabmu1s 15 — [IpocTopoBi MOXMOKH IITAMIOBAHUX 3aTOTOBOK

INTaMITYIOTBCS B piSHI/IX IMOJIOBUHAX IITaMITy

JlomycTrMi MOXHOKH MOKOBOK MO 3MIIIEHHIO OCei Piryp Psy, K1

Maca mraMioBaHoi | psr, MM, 3a TpyIIaMU TOYHOCTI* TIPU IITAMIOBITI
MIOKOBKH, KT
Ha monorax Ha npecax ta
TOPU30HTAIBHO -
KyBaJIbHI/ MalllMHI
1 2 3 1 2 3

Jo 0,25 0,30 | 0,4 |06 0,20 0,3 0,5
0,25...0,63 03 | 05 |08 0,25 0,4 0,6
0,63...1,60 040 | 0,6 |1,2 0,30 0,5 0,7
1,60...2,50 045 | 08 |14 0,35 0,6 0,8
2,50...4,00 050 | 1,0 |15 0,40 0,7 0,9
4,00...6,30 0,63 | 1,1 |1,7 0,50 0,8 1,0
6,30...10,0 0,70 | 1,2 |20 0,60 0,9 1,2
10...16 080 | 1,3 |21 0,60 1,0 1,3
16...25 09 | 14 |23 0,70 1,1 1,4
25...40 1,00 | 16 |26 0,70 1,2 1,6
40...63 1,20 | 18 |29 - - -
63...100 1,40 22 3,5 - - -
100...125 1,60 | 24 |38 - - -
125...160 1,80 | 2,7 |44 - - -
160...200 2,20 | 3,2 |50 - - -
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[TponoBxenus 1adm. 15

JlomycTrMi MOXUOKH 1O €KCIEHTPUIHOCTI Ta KOJI0OJEHHIO ITOKOBOK THUTIA JUCKIB Ta
Ba)XKEJIiB, 1110 OTPUMYIOTh Ha IIpecax Ta FTOPHU30HTAIBHO — KYBaJIbHUX MalllMHAX

ToBmuHa (BUCOTA),
JOBXXKHHA 200 IUpPHUHA

[Toxubkwu 3a rpynamMu TOYHOCTI

ITAMIIOBAHUX IIOKOBOK, | EKcLleHTpU4HICTh OTBOPIB | KpuBH3Ha (CTpina nporuHy) Ta
MM Pexes MM KOPOOJIEHHS Pyop, MM
1 2 3 1 2 3
Ho 50 0,50 0,8 1,0 0,25 0,5 0,5
50...120 0,63 1,4 1,5 0,25 0,5 0,5
120...180 0,80 2,0 2,5 0,32 0,5 0,7
180...260 1,00 2,8 3,5 0,32 0,6 0,9
260...360 1,50 3,2 4,5 0,40 0,7 1,0
360...500 2,50 3,2 55 0,50 0,8 11

[Tponorxenus tadma. 15

JlommycTrMa muToMa KpUBH3HA CTPIDKHIO michs | JlomycTume 3MileHHsT OCi ()IaHIIo
BHCaIKHU (JIaHIIO a00 MOTOBIICHHS Ha a00 ITOTOBIIEHHS BIIHOCHO OCI
TOPU30HTAIBHO - KYBIbHIM MalTuH1 CTPYDKHIO TIPH X BUCA/IIII HA
TOPU30HTANILHO-KYBaJIbHIN MallnHi
Hosxuna | AK, mxm, Ha 1 MM mipu giamerpi Bucora P3M,MM, TIPHU JliaMeTpi
CTPWIKHS, | CTPHIKHS, MM ¢nanmro abo | daanmo abo
MM MOTOBLICHHS | ITOTOBLIECHHS, MM
Jo | 18... | 30... | 50... | 80.. Ho 50 | 50... | 120
18 | 30 50 80 . 120
120 260
o 120 6 8 12 16 20 | o 18 0,25 0,25 | 0,50
120...180 4 6 8 12 16 | 15...50 0,25 0,50 | 0,50
180...500 2 4 4 6 6 | 50...120 0,50 0,50 | 0,75
500..1000 2 2 2 3 3 | 120...180 0,50 0,75 | 0,75
JlomycTrMa nepneHIuKyIIPHICTh TOPIO (JIAHIIS Ta OCl TOKOBKH, MKM/MM
Maca AK mipu Maca AK npu mramnoBui
IITAMIIOBAaHUX IIITAMITOBITI [ITAMIIOBAaHUX
IIOKOBOK, KT Ha Ha ropu- MMOKOBOK, KI' Ha Ha ropu-
mpec | 30HTaIbHO- npecax 30HTaJIBHO-
ax KyBaJbHII KYBaJIbHIH
MaIlIiH1 MaIH1
Ho 0,25 0,2 0,3 4...10 0,5
0,25...1,60 0,3 0,5 10...25 0,6 0,9
1,60...4,00 0,4 0,4 25...40 0,7 1,1
1,2

[TpumiTka: : 1-a rpymna TOYHOCTI XapakTepHa /It MacOBOTO, 2-a — JIJIst
OararocepiitHoro 1 3-51 — 17151 CEPIHOTO BUPOOHUIITBA.
[Tpu 0GpoOI1l 30BHINIHBOT TOBEPXHI MOKOBOK B MATPOH1 MPUITYCK HA
00poOKy BH3HAYAIOTH 1O (HOPMYIIL:




2Zmini=2(Rzj1+Ti1t p%ia + &£,
npu 00poOI1Il B IEHTpaxX —
2Zmini=2(Rz;.1*+T;.1+pi.1)
2. CymapHe 3HaueHHS MPOCTOPOBHUX MOXHUOOK BH3HAYAIOTH 11O PopMyIam:
pu 0OpoOIll B MaTPOH1 JIsl 30BHIIITHLOT TOBEPXHI —

= P + PPowen ;

TSI OTBOPIB —

p= \/,023M + pzekc ;
npu 00poOI1Il B IIEHTPaX ISl 30BHIIIHBOT MOBEPXHI '

p=+ ko + Py 260 p=+ P ki + Py

JI€ Pgo- 3aTaJIbHA KPUBUHA 3arOTOBKHU;
Py~ MICIIEBA KPUBHHA 3aTOTOBKH;
Py~ OXKOKA 3alIEHTPOBKHU MOKOBOK, SIKa BUBHAYAETHCS 32 (OPMYJIOIO:

p=0,2557 +1,

ne O - Jomyck Ha miaMerp ©0a30Boi TOBEpXHI 3arOTOBKH, IO
BUKOPHCTOBYBAJIACh IIPU 3alICHTPOBII1, MM.

3. ®opmyan 1715 po3paxyHKy MICLIEBOI Ta 3arajibHOI KPUBU3HU NPUBECHI B
Tabma. 13.

4. [1ns cTyniHYaCTUX BaJiB PO3PAaXyHOK MOYKHA BECTH 110 CEPEAHBOMY
JlaMeTpy JUIsl CTPH)KHEBHX JETajlell TUIa BayKeiB Ta IJIACTUH BU3HAYAIOTH 1O
CepeIHbOMY MepePi3y CTPUKHSL.

5. BennuuHy 3a1UIIKOBOI KPUBUHU TICIsl BUKOHAHHS MEPEXO0/IIB 00pOoOKU
CJIi/1 BU3HAYATH MPUBEICHUMH pPO3paxyHKamu 3a (hopMyJIoLo:

P=KyPsar

JI€ Psar — KPUBUHA 3aTOTOBKH;

Ky — koedimieHT yrouHeHHs.

6. Bennuuny npocTopoBOi NOXUOKHU ISl TOPLIEBUX OBEPXOHb BUBHAUAIOTh
3 CIIBBITHOIICHHS:

YOPHOBA 3arOTOBKA - Pyop=AH/]

a60 3 Tabuuni micsst 06podku: 4opHOBOT — 0,20 (R-1) pyop;

HaniBuncToBOI — 0,15 (R-I) pyop; uncToBOi — 0,1 (R-I) Pyop-

ne AH — TMTOMa BEJIMYMHA HETIEPIIEHANKYIISIPHOCT], MKM/MM (3a Tabi1.14),
IpU pOo3paxyHKy MPUITYCKiB Ha 00POOKY TOPIEBUX MOBEPXOHb OJJTHOBIHIEBUX
HIECTEPEHb MUTOMY BEJIMUMHY >KOJ00JIEHHS MICIs TEPMOOOPOOKU MpUIIMatOTh
0,8 MKM/MM;

J1 — niameTp TOpIIeBOI MOBEPXHi, MM;
R — pazaiyc 30BHIIIHBOT MOBEPXHi, MM;
I — pazilyC BHYTPIITHBOT TOBEPXHI, MM.

[Tpu pizHOCTI paaiyciB MeHm S0 BIIXWICHHSM Bijl MEPIICHIUKYISIPHOCTI

MO>KHA 3HEXTYBATH.
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Tabmuis 16 — IIpocTopoBi MOXHMOKHM MOKOBOK IMIC/Isl KyBaHHS Ha
BEPTHUKAIBHUX, PaAialIbHO-KYBAJIbHUX MalTHAX

JliameTp MOKOBKH, MM

ITutoma kpuBrHa AK Ha 1 MM
JOBXMHH MPOKATY MKM/MM

o 60
Binbre 60

1
2

[TpumiTka. BuzHaueHHs: cymapHUX 3Ha4Y€Hb MOXUOKHU MPOBOJIUTH 32

JIOTIOMOT 010 Ta01. 14.

Tabmus 17 — [IpocTopoBi MOXHOKH MOKOBOK 32 PaxyHOK Ae(PEKTy pi3aHHs

BHXIJTHOT 3aTOTOBKH Ta HACTYITHOT KOBKH

TI([)?;A:;EI. Benmnunna ’ll“:(l)lf)lLl\Idee]:(I))'l' Benmnunna
: nedexTy, MM : nedexTy, MM
MTOBEPXHi, MM MTOBEPXHi, MM
Jo 30 1,5 50...80 4
30...50 2,5 80...120 5
[Mpumitka: 1. Jig NOPOMIKHUX TOPUEBUX IOBEPXOHb MPOCTOPOBOIO
NOXUOKOI € HENEePHEeHIUKYJSIPHICTh TOPIS, 10 BU3HAYAETHCS MO (HOPMYII:
p1:|/ D,
ne AH — TUTOMa BEIMYMHA HEMEPICHAMKYJISIPHOCTI, NMPHAMAIOTh IS

JiaMeTpa TopreBoi moBepxHi g0 60 mMm piBHoi 0,05 MKM/MM 1 g JaiaMmeTpa

rmoHag 60 MM — 0,1 MxM /MM;

| - BizcTaHb BiJ cepeIMHU HAHOUIBIIOTO JiaMeTpa CTYIEHI 10 TOPIEeBOT
MOBEPXHI, TPOCTOPOBY MOXUOKY SKOI BU3HAYAIOTh, MM;

D - niameTp TOpIIEBOT MOBEPXHI,

MM.

2. JIng moBepXOHb KIHIIEBUX CTYMEHIB MPOCTOPOBY MOXUOKY BU3HAYAIOTH 32

p=y P+ p*

dbopmyioro:

Je Pi - MOXKUOKa 3a paXyHOK HENEPHEHIUKYISIPHOCTI TOPI;
P2 - TOXMOKA 3a paxyHOK J1e(DeKTIB pi3aHHS.

Tabmuis 18 — Ilutome K0100JI€HHS BIIIINBOK

Herami AK Ha 1 MM TOBXHHHU, MKM/MM
Kopnycni 0,7...1
[Tnutn 2...3

[Tpumitka. 1. CymapHe 3Ha4€HHS MTPOCTOPOBUX BIAXWJICHB CJIiJ BU3HAYATU

3a hopmysIamMHu:

. . 2 2
npu 6a3yBaHH1 BIIJIMBOK HA OTBIp -P= \/ P xop+ P s ]

npu 0a3yBaHH1 BIIUIMBOK Ha INIOLIMHY - P=Pyop=AKL,
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1€ Pxop — BEIMUMHA KOJIOOJNIEHHS BIUIMBOK;
Psy — BEIMUUHA 3CYBY CTPYDKHSI, MM;
AK — IUTOME KOJIOOJICHHS, MKM/MM;
L — HalO1IpIIMK PO3MIp 3aTOTOBKH, MM.

2. BenuunHy 3CyBY CTPHXKHIB sy, IO YTBOPIOIOTH OTBIp a00 BHYTPIIIHI
MOPOKHUHU, CITiJ IPUHMATH 3 ypaxyBaHHSIM BIJICTaHi OCi OTBOPY abo
BHYTPIIITHBOI TIOPOKHUHU BiJl BUMIpIOBAIBHOT 0231 1 HAMOUIBIINX rabapuTiB
B1uBKHY 32 'OCT 26645-85 a0o tadn. 21.

3. ba3yBaHHs 3aroTOBKH 10 YOPHOBOMY OTBOPY CJIiJl BUKOPUCTOBYBATH
TUJIBKY Ha TIePIIii omneparti.

4. ITpu 0OpoO11i HOPHOBOT'O OTBOPY BiJl KOOPAUHOBAHOT 13 HUM 06a30BOi

MOBEPXH1 3HAYCHHS P,y TOBUHHO OyTH BpaxOBaHE B MPUITYCKY Ha 0OPOOKY
OTBOpA.

Tabmuus 19 — [IpocTopoBi MOXUOKK OTBOPIB, IO OTPUMAaH1 CBEPJIIHHSIM
[ToxuOka Benuuuna noxuOku rpu aiameTpi 0TBODY,
MM

3...6 | 6...10 | 10...18 | 18...30 | 30...50

[InTome 3HaYEHHS YBOY,
MKM Ha 1 MM JJOBXXMHM IIpU

CBEpJIJTIHHI:

CIIpaJbHUMH CBEPIIaMHU 2,1 1,7 1,3 0,9 0,7
CIeIAIbHUMHU CBEPIJIAMH 1,6 1,3 1,0 0,7 -
3MiIIEeHHS 0C1 OTBOPY

(criipasnbHi YM crierianbHi 10 15 20 25 30

CBepJ1a), MKM

[Tpumitka. 1. CymapHe 3HaY€HHsS MPOCTOPOBUX BIAXWUIIEHb MICIA
CBEPJUTIHHS CJIiJT BU3HAYaTH 32 (hOPMYJIOHO:

p=4€Q, Lj +C% ,
ne Co - 3MIIIEHHS 0C1 OTBOPY, MM;

Ay - muTOME 3HAYEHHS YBOJIY OC1 OTBOPY;
L - 10B)KMHA OTBOPY, MM.

2. OCHOBHHMM BHJIOM MPOCTOPOBOT TOXUOKH JIJIsl JIUTOTO OTBOPY € 3MIIICHHS
CTPYIKHS P3y JUB. PO3paxyHOK po3Mipy 3MILIEHHS! pOOUTH BIAMOBIIHO JI0
MpUMITKH 2 10 Ta0i1.18, oOCHOBHUI BUIOM MPOCTOPOBUX TMOXUOOK /IS IPOIIIATOTO
OTBOPY € €KCIICHTPUYHICTh HOTO BiTHOCHO 30BHIINIHKOI MOBEepXHi. Po3mipu
EKCIICHTPUYHOCTI MPUBEJICHI B Ta0.15.

3. Po3mip 3cyBy oci OTBOpPY MicCJisE 4OPHOBOT OOPOOKH CITiJT BU3HAYATH 32
dbopmynamu:

p3aH:KYp3M abo p3an:KYpeKc:
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T€ Psy @00 Pey — MOYATKOBA BEJIMUNHA 3MIILEHHS OC1 OTBOPY;
Ky - koediiieHT yTOUYHEeHHs, pIBHUI:

niciisg 4opHoBoi 00pooku — Ky=0,05;
micis HarmiBYKuCcTOBOI 00poOku — Ky=0,005;
nicis ynctoBoi 00pooku — Ky=0,002.

Tabmuis 20 — 3naueHHs KoeillieHTa yTOYHEHHS

B 3aroTOBKE TeXHOHQFquHfI Koegimient
nepexin yTrouHeHHs, Ky

Kani6posanmii [Ticnst 00TOUyBaHHS:
poKaT OnHOpa3oBOro 0,05
JBopazoBoro 0,02

[Ticns nutidyBaHHs:
YopHoBOrO 0,06
YucTtoBoro 0,04

["apsruexaranmii [Ticnst 00TOUyBaHHS:
MIPOKAT, MITaMITOBKa, YopHoBoro 0,06
BIUTMBKA OmHOpa3oBOroO 0,06
HanisumcroBoro 0,05
YucToBoro 0,04
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Tabnuus 21 — BenuuuHa 3MIIIIEHHS CTPYIKHIB Y BIJUTMBKAX sy, MKM

Haii6inpimii JloBknHa 00pO0IIIOBaHOI MOBEPXHI, MM
po3mip BiymBku, | Jlo 50 | 50... 120... |260... |500... |800... |1250... |2000... | 3150... |5000...6
MM 120 260 500 800 1250 | 2000 |3150 |5000 |300
1 2 3 4 5 6 7 8 9 10 11
YaByHHI Ta CTaJIbHI BIJJTUBKY | KJ1acy TOYHOCTI
Jo 120 200 300 - - - - - - - -
120...260 300 400 600 - - - - - - -
260...500 400 600 800 1000 - - - - - -
500...1250 600 800 1000 | 1200 | 1400 | 1600 - - - -
1250...3150 800 1000 | 1200 | 1400 | 1600 | 2000 | 2500 | 3000 - -
3150...5000 1000 | 1200 | 1500 | 1800 | 2000 | 2500 | 3000 | 4000 | 5000 -
YaByHHI Ta CTaJIbHI BIINIMBKY 2 KJIACY TOYHOCTI
Jo 260 500 800 1000 - - - - - - -
260...500 800 1000 | 1200 | 1500 - - - - - -
500...1250 1000 | 1200 | 1500 | 2000 | 2500 | 3000 - - - -
1250...3150 1500 | 1800 | 2200 | 3000 | 4000 | 5000 | 6000 | 7000 | 9000 | 12000
BinnmuBku 3 KOJbOPOBUX METaJIB Ta iX CIIJIaBiB
0260 500 800 1000 - - - - - - -
260...500 800 1000 1200 | 1500 - - - - - -
500...1250 1000 1200 1500 | 2000 | 2500 | 3000 - - - -
1250...3150 1200 1500 2000 | 2500 | 3000 | 4000 | 5000 | 6000 - -
3150...6300 1500 1800 2200 | 3000 | 4000 5000 | 6000 | 7000 9000 | 12000
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Tabnuus 22 — [ToxuOka BCTaHOBJIEHHS 3arOTOBKH Y ATPOHAX Ta HA

omeparlisix 6e3 BUBIPKU

TouHicT [Toxubka ycTaHOBIIEHHS, MKM,
T BUKOHAHHS JUIsL HATIPSIMKY
o YCTaH?)]rsI;ZL(I)c; TP nif:;;;i PajtianbHOro OcbOBOTO
3aroTOBKH
[{aHroB1 OTMIPAaBKH MPH JTiaMeTpax
YCTaHOBYO1L
MTOBEPXHi:
10 50 MM IT6...1T9 10...25 20
50...200 MM IT6...1T9 20...60 50
TpukynaukoBi MaTPOHU 3 CUPUMHU [Tpu 3a30pi 10
KyJa4ykaMu a00 pO3pi3HUMH 3aKpITICHHS 10...30 10...120
BTYyJKamu 1pu giamerpax a0 120 mm | 0,02..0,10mMMm
JIBOXKyIauKOBI NAaTPOHU MPHU
niametpi gerani g0 200 Mm:
3 rBUHTAMH IT11...1T12 100...200 50...100
3 peiikamMu ITS...IT11 20...60 15...40
[umiHgpuvHI ONIPaBKH 3 TaiikaMu IT9...1T11 B mexax 10
(ycTaHOBKa Ha OMPABKY 3 3330pOM) JIONYCKY
KonycHi onpaBku mipu 0TBOpi IT6,IT7 30 Busnauarotbes
JIOBXKMHOIO HE MEHII HiX 1,5 MM po3Mipamu
OIIPaBKH Ta
neraii
[TaTpoHu Ta ompaBKHU 3 NPY>KHUMH
BTYJIKAMH Ta Tipo-IJIacTMacolo:
ITpu 0,5 IT6...1T9 3...10 -
ITpu 0,3 IT6...1T9 10...20 -
[Tatponu Ta onpaBkH 3 -
TapiT4acTUMU IPY>KHUHAMU IT6...IT10 10...20
[TaTpoHu Ta OTpaBKH 3 NPYKHUMH
BTYJIKaMH Ta POJINKA MH, 1110
CIIUPAIOTHCS HA T1JIA, IO MAIOTh
bopmy:
I'inep6onoina oGepranHs IT6...1T8 3...8 -
MemOpaHHUX NaTPOHIB IT6...1T8 3...5 -
[TaTpoHu Ta OTMpPaBKHU 3 IPY>KHUMH
eJIEeMEHTaMH ro)poBaHOTO TUITY ITS...1T7 2...5 -

[TpumiTka. 3acTOCYyBaHHS MTHEBMATUYHUX Ta T1APABIIYHUX CUIIOBUX BY3JIiB
J103BOJIsIE€ 3MEHIINTH TOXMOKY BcTaHOBJIeHHs Ha 20...40%.
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Tabmuusg 23 — [oxuOka BCTAaHOBJIEHHSI 3aTOTOBOK B IAHTOBOMY Ta TPUKYJAYKOBOMY MaTpoHax 0e3 BUBIPKU

Meton 06poOKH Hamnpsmox IToxuOKka BCTaHOBJICHHSI, MKM, IPHY JiaMeTpi 0a30BO1 OBEPXHi, MM

0a30B0i MMOBEPXHI 3MIIICHHS 6...10 | 10... 18... |30... |50... |[80... 120... | 180... |200...

3arOTOBKHU 3arOTOBKHU 18 30 50 80 120 180 200 500
1 2 3 4 5 6 7 8 9 10 11

YcTaHOBKA 3ar0TOBOK y IIAHTOBOMY TAaTPOH1

[IpyTKu kanibpoBaHi Panmianpauit 50 60 70 90 100 120 - - -

1o 5 KJ1acy TOYHOCTI OcnoBwit 30 40 50 60 70 80 - - -

PamianbHuni 15 15 23 23 34 48 48 48 59

YcTaHOBKa y TPhOXKYJIAYKOBOMY CaMOIICHTPYIOUOMY MaTpOHi

[IpyTku rapsiuexarani | PagianbHuit 100 120 150 200 300 450 600 - -

miaBuiieHol Toudocti | OcboBuit 70 80 100 130 200 300 420 - -

[IpyTku rapsiuexarani | PagianbHuit 200 200 220 280 400 500 800 - -

3BHYAITHOI TOYHOCTI OcpoBuit 130 130 130 170 250 350 520 - -

OnuHNYHA 3aroTOBKa 3 | PagiapHuN 20 20 30 30 30 30 40 40 50

nutioBaHoro 6a30B0i0 | OchoBUI 10 10 10 15 15 15 25 25 30

TTOBEPXHEIO

OnuHUYHA 3aroTOBKa 3 | PagiapHu 50 50 50 50 60 80 100 100 120

YUCTO 0OPOOIICHOIO OcwoBuii 50 30 30 30 50 50 80 80 100

0a30BOI0 TIOBEPXHEIO




ITponorxenHs Tadm. 23

1 2 3 4 3) 6 7 8 9 10 11

JIuTTs 3a Pamianmeae | 100 100 100 100 150 150 200 200 250
BUILIABJICHUMU
MOEIISIM,

B o6ononkoBi | OcroBe 50 50 50 50 80 80 100 100 120
dbopmu abo
MOTNepeIHBO
o0pobJieHa

TTOBEPXHS

JIutTs B Pagianeue | 200 200 200 200 300 300 400 400 500
HOCTINHY
(bopmy

[tammoBka Ha | 80 80 80 80 100 100 100 120 120 150
KPHUBOIIUITHUX
npecax

[Tpumitka 1. ITpu ycTaHOBII B HAHTOBOMY MATPOHI OAMHUYHHUX 3arOTOBOK 3aMICTh MPYTKOBUX MOXUOOK YCTAHOBKU B
O0CbOBOMY HanpsMKy 3011b11yeThes Ha 10...30 MxM.
2. Ilpu HEepyxoMmiil HaHTH B OCBOBOMY HaNpsIMKY NOXMOKa MiHiMasibHA (5..20MKM).
3. [lixTUCHEHHAM JleTajl IpU 3€HKYBaHHI B MaTpOHAaX MOXHOKa YCTaHOBKU MOHA 3MeHIIUTH Ha 20...30%.
4. BukopucTaHHs B TaTPOHAX MTHEBMATUYHUX 1 TJIPaBIIYHUX BY3JIIB JI03BOJISIE€ 3MEHILIUTH TOXUOKY
yctanoBkH Ha 20...40% BIIHOCHO BEJIMYMH, BKa3aHUX B TAOIUIISX.
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Ta6muis 24 — To4HICTh CAMOLICHTPYIOUHX MATPOHIB MPHU 3aKPIIJICHH] IUTI(hOBAaHUX OMPABOK Ta KiJIEIb

30BHIIIHIN J1aMETP
naTpoHa, MM

PanianbHe OMTTS, MKM

OrnpaBku, 3aXaToi B
KyJadKaX BEJIMKUMU
pU3MaMH, JIsl TATPOHIB
KJ1acy

KineLs, 3axaToro
30BHILIHIM a00
BHYTPILIHIMU CTYNIECHSIMU
KyJauKiB, JUIsl MaTPOHIB
KJIacy

TopiieBe OUTTS, MKM,
KUIBLISE 32KaTOro
BHYTPIIIHIMH CTYTICHIMHU
KYJIauKiB, JJIig MaTPOHIB
KJ1acy

O H I | B| A

O H I | B| A

O H | IT|B| A

o 130 60 | 40 | 25|15 80 | 59 |30 20 50 [30]20] 10
binpmie 130 80 | 50 |30 20 100 | 60 | 40 | 25 60 40|25 | 15
binpmie 200 160 | 100 | 60 |40 | 25| 200 | 120 | 60 |50 | 30 | 130 | 80 |50 |30 | 20
binbmie 320 200 | 120 | 80 250 | 160 | 100 100 | 100 | 60

bineie 500 250 | 160 320 | 200 200 | 120

[Tpumitka. Kinac To4HOCTI NATPOHIB MO3HAYEHUI: 1J1s1 BAKKUX (001MpOoUHUX) poOIT - 0; yHIBEpCAIIBHUX POOIT
HOpMaJIbHO1 TOYHOCTI - H 1 miaBuieHoi Tounocti - II; ayist unctoBuX poOiT BUCOKOT TOUHOCTI - B 11 0000 BUCOKOT

TOYHOCTI - A.
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Tabmuusg 25 — [Noxubka ycTaHOBKH 3arOTOBOK y NMPUJIAIITYBAHHS HA MOCTIHHI OMIOPH.

Meton 06poOKkH
0a30B0i MMOBEPXHI

[ToxuOKa yCTaHOBKH, MKM, IIPH HAHO1ILIIIOMY PO3Mipi 3arOTOBKH 110 HOpMaJIi 10
00p00JICHOT MOBEPXHI, MM

ITocTiiiHi onopu

Imactuam onopu

wowox | 9| 3| 8|88 8§35 2 888§
s|lSs |2 |8 |8 |g|s|s|2|8|8]g
1 2 3 4 5 6 7 8 | 9 |10 | 11 | 12 | 13
YCTaHOBKa B HpHCTOCYBaHHi 3 T'BUHTOBUMU 360 GKCIIGHTpI/IKOBI/IMI/I 3aTUCKaMUu 1113
nidysanns 60 | 70 | 80 | 90 | 100 | 110 | 20 | 30 | 40 | 50 | 60 | 70
Hucto obpodnene, | . | g5 | 99 | 100 | 110 | 120 | 30 | 40 | 50 | 60 | 70 | 80
JIUTTA I THCKOM
[Tonepennpo
00po0IIeHa, TUTTS
34 BUILIABICHUMI | g4 | g9 | 100 | 110 | 120 | 130 | 40 | 50 | 60 | 70 | 80 | 90

MOJIEJISIM a00 B
000JIOHKOBI

dbopmu

0JI0B)KEHHS Ta01.25

43



[Tponossxenus Tabdm. 25

Jlutts B mocTiitny hopmy

100

110

120

130

140

55

60

70

80

90

100

Jlutta y nmimany hopmy
MAaIIMHHOI (POPMOBKH I10
METaIIYHUM MOJIEISIM,
IITAMITOBKA, TapsyeKaTaHa
3aroTOBKa

90

100

125

150

175

200

90

100

110

120

135

150

YcraHOBKa B ipu

CTOC}’BaHHi 3 IIHCBMAaTUYHUM IIPUBOJOM

HInidyBanus

35

40

50

55

60

70

15

20

25

30

40

50

UYwucro 06pobiieHa,
JIMTTS T1i]] THCKOM

55

70

65

70

80

100

25

30

35

40

50

60

ITonepennso
o0po0ieHa, TUTTS 32
BUILJIABJICHAMH
MoensiMu abo B
000JI0HKOBI ()OPMHU.

65

80

75

80

90

110

35

40

50

55

60

70

JIuTTs B OCTIHHY
hopmy

90

90

100

110

120

50

55

60

65

70

80

JlutTsa y mimany
(dbopMy MaIIMHHOL
($bOopMOBKH 110
MeTaTiYHUM
MOJIEIISAM,
IITaMIIOBKa,
rapsueKkaraHa
3aroTOBKa.

70

100

120

140

160

70

80

90

100

110

120
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Ta6muis 26 — [Toxubka BCTaHOBJIEHHS 3arOTOBOK Ha BepcTarax
3 BUBIPKOIO 32 [WITHAPUYHOI TOBEPXHEIO

3aci0 BCTaHOBJIEHHSI

Merto BUBIpKH

IToxubxa BCTaHOBJICHHA, MM

JeTajeu
HpioHunx Cepennix | Bemukux
Ha nentpax ta 3 000X KiHLIB y - - -
XPECTOBUHAX 1110 BEPTUKAJIBHIN Ta
PETyIIOI0THCS TOPU30HTANIBHIN TUTOIIHMHAX
Ta Ha OUTTSA
B wotuprox 3 60Ky maTpoHa 1o BHCOTI Ta - - -
KYJIAYKOBOMY Ha OUTTS
MaTpPOHI Ta Ha
3aJJHBOMY IICHTPI
B voTupnox kymnau- 3 000X KiHIIIB y JBOX 0,5.1,0 1,0..1,5 2,0..3,0
KOBOMY MaTpPOH1 Ta [UIOIIMHAX Ta Ha OUTTS 0,02.. 0,03... 0,05...
Ha HEPYXOMOMY 0,04 0,06 0,08
JIIOHET]
B yotuprox- 3a 30BHIIIHIM Ta - - -
KYJIaYKOBOMY BHYTPILIHIM J1aMETPOM
naTpoHi Ta TOPLIO

Ha kyTHuKy 32
PO3MITKOIO

3a giaMeTpoMm Ta TopueM

[Tpumitka. Po3mipu moxubok, 1o BKa3aHi y YUCEIbHUKY, BITHOCSITHCS 10
BUBIPKH TOJIKOIO 1O HEOOPOOIeHiH (O1bIi 3HaueHHs) abo rpy6o 00pobneHin
(MeHIII 3HAYeHHS) MOBEPXHAM. B 3HAaMEHHUKY TIpUBEACH] 3HAYEHHS TOXUOOK
BUBIPKH 32 JOTIOMOTOI0 1HJAMKATOpA IO MOBEPXHI, 1110 00po0IeHa YUCTOBUM

TOYIHHSM.
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Tabmui 27 — ToYHICTH IATPOHIB 3 HE3AICKHUM TEPEMIIIIEHHIM
KYJIa4KiB 1 KOMOIHOBaHUX.

Binxuinenus Big
TJIOMIUHU TOPIIEBOT
MOBEPXHI MATPOHIB,

buttda Topuesoi
OTIOPHOI TOBEPXHI
MaTpOHIB, MKM

30BHINIHIN J1aMeTp
MaTPOHY, MM, BUIIIC

MKM
130 15 20
200 20 25
320 25 30
500 32 40

Tabnuns 28 — [ToxuOka ycTaHOBKH 3arOTOBOK Ha CTOJII BEPCTATy 3 BUBIPKOIO
10 TUIOCKIM MOBEPXHI.

[ToxunOka ycTaHOBKH, MM, JUIsl pO3MIpIB
MeTton BUBipKH HTOBCPXOHE, M
Ho 10 10...30 30...60 >60
3a pO3MITKOIO TOJIKOIO 0.5 1.0 2.0 3.0
3a monepeIHbO
00po0JIeH1M TOBEpXHI 0.15 0.2 0.4 0.6
1HUKATOPOM
[To uncro oOpobneHin
. 0.05 0.08 0.10 0.15
MOBEPXHI 1HIUKATOPOM




Ta6mui 29 — Jlonmyck Ha JiaMeTpy BaliB, OTBOPIB Ta JTIHIKHUX PO3MIPIB, MM.

IaTepBan po3Mipis

KBaniteTn TouHOCTI

6 7 8 9 10 11 12 13 14 15 16

1 2 3 4 5 6 7 8 9 10 11 12

o 3 0.006 |0.010 |0.014 |[0.025 |0.040 |0.060 |0.100 |0.140 |0.250 |0.400 |0.600

>6 0.008 |0.012 |0.018 |[0.030 |0.048 |0.075 |0.120 |0.180 |0.300 |0.480 |0.750

6 1o 10 0,009 (0,015 |0,022 |0,036 |[0,058 |0,090 {0,150 |0,220 |0,360 |0,580 | 0,900
10 no 18 0,011 |o0,018 |0,027 |0,043 |0,070 |O0O,210 |O0O,280 |O0,270 |0,430 |0,700 1,100
18 mo 30 0,013 (0,021 |0,033 |0,052 |0,084 |0,130 |0,210 |0,330 |0,520 | 0,840 1,300
30 o 50 0,016 |0,025 |0,039 |0,062 |0,200 |0,170 {0,250 |0,390 | 0,620 1,00 1,600
50 no 80 0,019 (0,030 |0,046 |0,074 (0,120 |0,190 |0,300 |0,460 |0,740 1,200 1,900
80 no 120 0,022 |0,035 |0,054 |0,087 |0,240 |0,220 |0,350 |0,540 |0,870 1,470 | 2,200
120 no 180 0,025 0,40 0,063 |0,200 |0,160 |0,250 |0,400 |0,630 1,00 1,600 | 2,500
180 mo 250 0,029 (0,046 |0,072 |0,115 (0,28 |0,290 |0,460 |0,720 1,500 1,860 | 2,900
250 o 315 0,032 (0,052 (0,081 (0,130 |0,210 |0,320 |0,520 | 0,810 1,300 | 2,100 | 3,200
315 no 400 0,036 |0,057 |0,089 |0,140 (0,230 |0,360 |0,570 |0,890 1,400 | 2,300 | 3,600
400 mo 500 0,040 |0,063 |0,097 |0,155 |0,250 |0,400 |0,630 |0,970 1,550 | 2,500 | 4,000
500 mo 630 0,044 0,070 |0,110 (0,175 |0,280 |0,440 | 0,600 1,100 1,750 | 2,800 | 4,400
630 10 800 0,060 |0,080 |0,125 |0,200 |0,320 | 0,500 | 0,800 1,250 |2,000 |3,200 |5,000
800 mo 1000 0,055 (0,090 |0,240 |0,230 |0,360 |0,560 | 0,900 1,400 |2,300 | 3,600 |5,600
1000 no 1250 0,066 |0,105 |0,165 |0,260 |0,420 | 0,660 1,050 1,650 |2,600 |4,200 |6,600
B 00MiH KJ1aciB TOYHOCTI A1, B Ay,B> A2a,A3 B3 Az, Bia | Ag,Bs As,Bs A7,B7 Ag.Bg Ag Bg
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Ta6nuis 30 — HopManbHi TEXHOJIOT1UHI PO3MIPH.

[HTepBaN .. . .
PO3MipiB JlornycTtumi BIAXUIIEHHS pO3MIPIB
0,0 01 02 103(04/05| 0,6 0,7 10,809
Ho 30 0,0 1(,1) 0,2 |03 05| (,6)| 0,7 |08
>30 1o 50 0,0 0,2 0,405 0,7 0,9
>50 mo 120 0,0 0,2) 10,3 0,5 (0,7) [ 0,8
>120 no 360 0,0 0,3 0,5 0,8

JliameTpu OTBOPIB Ta 1HIII PO3MIPH IO OXOILTIOIOTHCS, MM

o 6 0,0 0,3 0,5 0,8
>6 1o 50 0,0 02 |03 0,5 0,7 |08
>50 no 80 0,0 |01 0,3 0,5(0,6 0,8
>80 1o 180 0,0 0,2 0,5 0,7

[Ipumitka. 1. Po3Mmipu, BKa3zaHi B JIy>)KKax, MO>KHa BUKOPHUCTOBYBaTH TUIbKU Ha
OCTaHHIX  Omeparisx.

2. TexHomoriudi  po3MipM, Ha3HAUYCHI Ha ONIeEpaIlisaX: JJIOBIIHUX,
TOHKOTO TOYIHHS Ta PO3TOYYBAHHS, IMIJATOTOBKM IIOBEPXHI 3 TOKPUTTSM,
3yO0OpI3HUX 1 3B’SI3aHMUX 31 3HATTSAM I[IEMEHTOBAHOTO IIAPYy — HE OXOIUTIOETHCS
TAHUMU TaOJIHUIIMH.

3. Bumoru He 00OB’SI3KOBI TakoX HJisi JIHIWHUX OMEpaliiHUX PO3MIPIB, SIKI
OTPUMYIOTHCSI HA OCHOBI PIIICHHS PO3MIPHHUX JIAHIIOTIB, a TAKOX PO3MIPIB, SIKI
0e3mocepeIHbO HE BUTPUMYIOTHCS MTPU 0OPOOIII.

4. Ti NOKa3HUKU TEXHOJIOTIYHMX pO3MIpIB, Kl HE YBIMIUIM B TaOJHULIO
OKPYTIIIOIOTH JI0 TIOPSIKY AOIMYCKY.
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Tabnuus 31 — Jlonycku Ha BEpTUKAJIbHI PO3MIPHU IITAMIIOBAaHUX 3aTOTOBOK.

J171s1 3arOTOBOK 3 QJIFOMIHIEBHX 1

J1y1s1 3arOTOBOK 3 CTalli 1 THTAHOBHX

MarHi€BHX CIUIaBIB Ha PO3MipH CILIaBIB
[Inomuna npoekmii pa | T4
IUIOIIMHY PO3HIMaHHS, A b, I’ A b, T’
o’ Binxunenus, MM

Bepx. | Humx Bepx. | Hmx. | Bepx. | Hux Bepx. | Hwmx.
Ho 16 +0,5 -0,3 +0,15 |-0,15 |+0,6 -0,3 +0,15 |-0,20
16...25 +0,6 -0,3 +0,15 |-0,20 | +0,7 -0,4 +0,20 | -0,25
25...40 +0,7 -0,4 +0,20 |-0,25 |+0,9 -0,4 +0,20 |-0,30
40...80 +0,9 -0,5 +0,25 |-0,30 |+1,1 -0,6 +0,30 |-0,40
80...160 +1,1 -0,6 +0,30 |-040 |+14 -0,7 +0,35 |-0,50
160...320 +1,4 -0,7 +0,35 |-0,50 |+1,8 -0,9 +0,45 | -0,60
320...480 +1,8 -0,9 +0,45 |-0,65 |+21 -1,1 +0,55 |-0,70

49




Tabmu 32 — JIonmyCcKu rOprU30HTANIBHI (TTapaieibHi IUIOMWHI pO3HIMAaHHSA)
03MIpH HITAMIIOBAHUX 3aTOTOBOK.

Po3mipu mrammoBaHux
3aroToBOK(IiameTp,
JOBXHHA a00 MUpUHA),
MM

J11s1 3aTOTOBOK 3 QJIFOMIiHIEBHX 1

MarHi€BHX CIUIaBIB Ha pO3MipH

THUIIA

J1y1st 3ar0TOBOK 3 CTa 1
TUTAHOBMX CILJIABIB

3alIe)HO Bij

He 3anexuo

3aJIe)KHO Bij He 3anexno

3HOCY HITaMITy | Bif] 3HOCY 3HOCY HITaMIly | BiJ] 3HOCY

Bepx | Hux. | Bepx | Huwk. | Bepx | Huwk. | Bepx | Hux.
Ho 16 +0,4 -0,2 +0,15 | +0,5 -0,3 -0,3 +0,20 | £0,20
16...25 +0.6 -0.3 +0.15 | +0.6 -0.4 -0.4 +0,20 | £0,20
25...40 +0,7 -0,4 +0,15 | +0,7 -0,5 -0,5 +0,20 | +0,20
40...60 +0,8 -0,5 +0,20 | +0,9 -0,6 -0,6 +0,30 | +0,30
60...100 +0,9 -0,6 +0,30 | +1,1 -0,7 -0,7 -0,7 +0,35
100...160 +1,1 -0,7 +0,5 +1,3 -0,9 -0,9 +0,50 | +0,50
160...250 +1,4 -0,9 0,7 +1,6 -1,1 -1,1 +0,80 | +0,80
250...360 +1,8 -1,1 +0,9 +1,8 -1,3 -1,3 +0,90 | +0,90
360...500 +2,1 -1,4 +1,1 +2,1 -1,6 -1,6 +1,10 | £1,10

[Ipumitka. BigxuneHHs: Ha po3MipH OTBOPIB Ta BUTOYOK MPUKUMATH 3

3BOPOTHIM 3HAKOM.
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Tabmums 33 — JlonmycTuMi BiaxuieHHs () Ha po3Mipy YaBYHHHUX Ta CTAbHUX BiIJIHUBOK.

Haii6imbmi HowminaneHi po3mipu
rabaputHi posMipH, 50... 120... |260... [500... [800.. |1250... |2000...
BiJUMBKH, MM Jlo 50 120 | 260 |500 800 1250|2000 | 3150
1 — # KJ1ac TOYHOCTI
Tlo 120 0,2 0,3
120...260 0,3 0,4 0,6
260...500 0,4 0,6 0,8 1,0
500...1250 0,6 0,8 1,0 1,2 1,4 1,6
1250...3150 0,8 1,0 1,2 1,4 1,6 2,0 2,5 3,0
2 — ¥ KJ1ac TOYHOCTI
Tlo 260 0,5 0,8 1,0
260...500 0,8 1,0 1,2 1,5
500...1250 1,0 1,2 1,5 2,0 2,5 3,0
1250...3150 1,2 1,5 2,0 2,5 3,0 4,0 5,0 6,0
3 — i KJIac TOYHOCTI
Tlo 500 1,0 1,5 2,0 2,5
500...1250 1,2 1,8 2,2 3,0 4,0 5,0
2150...3150 1,5 2,0 2,5 3,5 5,0 6,0 7,0 9,0
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Ta6nus 34 — Jlomyctumi BiAXuIeHHs (1)Ha BIJJIMBOK 3 METAJIIB Ta CIUJIaBIB.

Haii6inpmmit .

o = M Pl
ra6apHTHHH 2 2z . 3 S L E
po3mip = = =g - z & | E 2
3arOTOBKU, MM | & § 2o = == g &

o c A o = = = B~

= s © Z o MEE E Q= E S5

= SEE | = E m g = m ; = @ : =

Z ZEs | E2 FE2 |E2E | E2z2

= SES | ES =22 | E53 /555

= R m= | RS B E o RS =K &€&

Binxunenns () Ha po3mipu, MM

A T A | T | A Tr /| a |1t /a |T g |T
Ho 60 0,12 (0,20 |0,2 (0,2 O4 |04 |06 |06 (08 |10 |10 |12
60...100 015 |02 |03 (0,3 |05 05 (07 (07 (09 |10 |11 |12
100...160 0,2 0,15 |04 | 0,3 | 0,5 05108 (08 |10 12 |12 |15
160...250 0,3 02 |05|04 |06 06 {09 (10 |11 12 |13 |15
250...400 0,4 03 |06 |04 |08 07 110 {10 (12 (12 |14 |15
400...630 080510 |08 |12 |10 (14 |13 |17 |17
630...1000 1,2 09 |15 (12 (17 |15 |20 |17
1000...1250 1,5 10 (14,7 |12 |20 |15 |23 |20
1250...1600 20 (1,2 |24 |15 |27 |20
1600...2000 25 (14 128 |18 |31 |23

52



Tabmui 35 — ['pannvHe BIIXUIICHHS HA PO3MIp rapsueKkaTaHoil KpyrJioi CTalll.

['paHuyHI BIAXUICHHS NPU ['panuyH1 BiAXUJIEHHS MPH
Hiametp, MM TOYHOCTI POKATKH, MM Hiametp, MM TOYHOCTI ITPOKATKH, MM

Bucokoi. | ITigum. | 3Buyaiin. Bucokoi. | ITigBumr. | 3Buuaiif.

5.9 e Tosl 403 80...90 v R B

10...19 +8§ +8§ 05 100...115 +f;1 1(1)2

20...25 +8§ +8§ J_’g,’g 120...150 +gg +gg

26...48 +8§ +872 “_Lg,’;‘ 160...200 +§§

50...58 +882 +128 “_Lf,’g 210...250 1,2
60...67 +8§’ ’ff +fl5

53
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3 qucHuILIiHg "'TexHosoria MammmHoOyxyBaHHs'"
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.............................................................................................
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