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IMMPEAUCIIOBUE

Lenp cripaBOYHHKA — MOMOYbL MOJIOJOMY TOKapl0 OCBOMTH CBOIO
npodeccuio, HayYUThCS CAMOCTOSITEIbHO HAJTaXXUBaTh 000pyIOBaHUE,
BbIOMpPATh ONTHUMAIbHbIE PEXWMBI pe3aHUsl, YCTPAHATh HEMOJIalKH,
KOHTPOJIUPOBaTh Ka4eCTBO CBOETO TPyAa.

CrnipaBOYHUK IOMOJHAET YYEOHMK IS HayajlbHOro rnpodeccuo-
HanpHOTO Oobpa3oBaHusi «KHUra mig ctaHoyHUKa» b. . YepnakoBa u
T.A.AnbnepoBuy. B cripaBoyHMKe HaIOTCA CBEAEHUS HE TOJBKO O TO-
KapHOif 00paboTKe M TOKapHBIX CTaHKax, HO M O LUIM(MOBaHUH, TaK
KaK CTaHOYHMK HayaJlbHOTO YPOBHSI KBAIM(MUKALKM TOIXKEH YMETh
BBIMOJIHATH LTH(OBaIbHBIE pabOTHI.

C uenplo yMEHbIIEHHUS] TpaBMaTH3Ma Ha MPOU3BOICTBE MOJIOIOMY
pabouyeMy cjefyeT BBINOJIHSITh HE TOJBKO TpeOOBaHMS MO Oe30macHo-
CTH TpyJa npu paboTe Ha CTaHKE, HO U MpaBWia TEXHUKHU 6€30MmacHoO-
CTH Ha TEPPUTOPHH LIeXa U 3aBOJIa, KOTOPHIE U3JIOXeHHI B I1. 18. Kpo-
Me TOrO, B IJ1. 16 IaHbI CBEMEHUS O MPaBUJILHOM OpraHu3aluu padoye-
ro Mecra ToKapsi.

B Hacros1ieM cripaBOYHUKE MPUBEIEH CITMCOK JIMTEpATyphl, KOTO-
pasi MOXET OBITh MCIOJIb30BaHa TOKAPEM IPU CaMOCTOSATEJIBHOM IO-
BBILLIEHUU KBaJTU(PUKAUMUM O TSTOrO U LIECTOro pa3psiioB.
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TBepAOCTh No bpuHeso

TBepaocth no Poksenny (wkana C)
TBepAoCThb o PokBenny (wikaia A)

KO3 GHULMEHT TPEHUSI CKOJbXEHMS



I'nasa 1

OCHOBBI TEOPUM PE3AHUA

1.1. OcHoBHbIE NMOHATHSA H 3JIEMEHTBI pe3aHusa

CTpyXKa — 3TO cjoi MeTtajuia, ne(pOpMHUPOBAHHBII U OTHETEHHBIN
B pe3yibTaTe 0OpabOTKM pe3aHMeM. Pasznmuyaior ciaeayolliye THUIIbI
CTPYXKHU: CKaJbIBaHUs, CIMBHass M HamwioMma. CTpyXKa ckaabléaHus
(puc. 1.1, a) obpa3yeTcss nmpu 06paboTKe BSI3KMX METALIOB C MaJIbIMU
CKOPOCTAMH pe3aHUs v, IpHU OOJIBIIMX TOJLIMHAX CPE3aeMOro CJIOS U
MaJIbIX MepeIHUX YIJIax JIe3BUSI pe3lia. YBeJIUYeHHUE BSI3KOCTH 0Opaba-
ThIBAEMOI'O MaTepualia, yMeHbILEHUE TOJILIMHBI CPE3aeMOro CJIOsI, YBe-
JIMYEHUE CKOPOCTH pe3aHUs U YBEJIMYEHHUE TTEPEIHEro yrjia MpUBOIST K
MOCTENIEHHOMY TepeXony CTPYKKH CKaJIbIBaHUS B cauenyro (puc. 1.1, 6);
B MOCJIEAHEM Clyyae pe3aHHue MPOUCXOIUT C MEHBIIMMU YCWIHSIMU U
00Jiee YUCTOM MOBEPXHOCThIO 06pabaThiBaeMoii netanu. CTpyxXkKa Haod-
A0Ma o6pasyeTcs Mpu 00paboTKe XpYNMKUX MaTepuayioB (YyryHa, OpoH-
3bl); cpe3aeMasi CTPYXkKa JIErKO pacchINaercs.
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Puc. 1.1. Ctpyxka ckanbiBaHus (@) ¥ ciauBHas (6)

ITpouecc pe3aHusi CONMPOBOXIAETCS BbIOEJICHUEM TEIUIOTHI; OoJee
BCErO HarpeBaeTcs CTPYXKa — Ha 3TO pacxonyetcsl 75% BBIAENSIO-
1eics TeroTsl, 10 20-% TermnoThl BOCIPUHUMAET pe3ell, OKoyo 4 % —
obOpabaThiBaeMasi 3aroToBKa M 0koJio 1 % pacxomyeTcsi Ha HarpeB OKpy-
Xatoulei atMocdepsl. ITpH 3aTyrneHuu pe3ua 3To pacnpeaeaeHUe pe3ko
MeHseTCs: B O0JIblUEH CTeNMeHU OyayT HarpeBaThCsl pe3ell U 3aroToBKa.
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Pexyinit ”HCTpYMeHT neopMUpYyeT He TOJIBKO Cpe3aeMblii CIoiA,
HO UM ITOBEPXHOCTHBIN CJI0M 06pabaTbiBaeMOi 3arOTOBKH, KOTOPHI TeM
CaMBIM YITPOYHSETCS: YBETUYMUBAETCS €r0 TBEPAOCTh U YMEHBILAETCS
TUTACTUYHOCTB; [IPOMCXOOUT HaKaen obpabaTeiBaeMoii MOBEPXHOCTH. UeM
MsTye M TUTacTUYHee oOpabaThIBaeMBI METaI, TEM UHTEHCHBHEE
MMPOUCXOOUT oOpa3oBaHUe Hakiena. [JlybDMHa U CTeneHb YIIPOYHEHUS
MpU HaKJIeIe YBEIMYMBAIOTCS C YBEJIMUEHUEM TMOJAYU U TIIYOMHBI pe-
3aHMUS; TIPM 3aTYTUIEHUH pe3la ITyOMHa HakJiena yBeJIMYMBaeTCs B 1Ba-
TpHu pasa. [I[pyMeHeHHe CMa30YHO-OXJIaXAAIOIEN XUAKOCTU 3HAYU-
TEJIbHO YMEHBIIAET TJYOUHY M CTENeHb YIIPOYHEHHUS ITOBEPXHOCTHO-
ro CJosl.

IIpu 06paboTKe pe3loM (OCOOEHHO IIACTUYECKUX METAUIOB) Ha
€ro NepeaHel MOBEPXHOCTH BOJIU3U pEXYIUEH KPOMKH 00pa3yeTcsl Ha-
poct. Hanbosee MHTEHCUBHO OH 00pa3yeTcsi PU CKOPOCTSX pe3aHUs
ot 10 mo 20 M/MuH. IIpn ManbIX CKOPOCTAX pe3aHMsl (v<5 M/MHUH)
TeMIlepaTypa B 30HE pe3aHUsl HEAOCTAaTOYHA ISl 00pa3oBaHMUSI HapoC-
Ta, a TPU CKOPOCTSIX CBBIlIEe 50 M/MUH HApOCT He yCIIeBaeT IIPUBapU-
BaThCs K MEpEeIHEN MOBEPXHOCTH pe3lia. B ycioBUsiX HApocTooOpa3o-
BaHHUS HEBO3MOXHO MOJyYUTh 00pabOTaHHYIO MOBEPXHOCTh BHICOKO-
ro KayecTBa, MO3TOMY NPU MOBBIIIEHHBIX TPEOOBAHUSIX K KAaYECTBY

_00paboTaHHON MOBEPXHOCTU paboTaTh B AMana3oHe CKOpocTei oT 7
no 50 M/MHUH HexXelaTeJbHO.

CHSITHE CTPYXKHM Ha CTaHKaxX OCYHIECTBJISIETCS COYETAaHUEM TIJIaB-
HOTO ABMXEHMS U ABUXEHMS nonayu. IaBHoe asuxkenne pesaHust D,
(cM. puc. 1.1) obecrieyuBaeT OTAEIEHUE CTPYKKHU C 3aTOTOBKHU C HaU-
OoJbllielt CKOPOCTBIO B Mpoliecce pe3aHus. JIBmxkenne moxauu D, ro-
3BOJISIET MOABECTU IO PEXYIIYI0 KPOMKY MHCTPYMEHTA HOBBIE yYacT-
KU 3arOTOBKM, TEM CaMbIM OGECIIEYUTh CHSTHE CTPYXKHU CO Bceit 06-
pabaThiBa€MON MTOBEPXHOCTH.

Paznuyator cxkopocms pe3anus v (CKOPOCTb TJIABHOTO JBMXXEHMUS
pe3aHus) U ckopocmsb 0suxceHus nodauu v,. [1pu ne3BuitHoM 06paboTKe
CKOPOCTb pe3aHMs 3aJaeTcs B M/MUH, a CKOPOCTb IOJa4Y¥ B MUH/MM.
Ecnu rmaBHOE OBUXEHME SIBJISIETCS BpalllaTeJIbHBIM, TO CKOPOCTh pe-
3aHMs1 paBHA JIMHEHHOI CKOPOCTHM TOYEK 3arOTOBKM (MJIM CBepia, 3€H-
Kepa, pa3BepTKH); OHa ompenessercs rno dopmye

v=ndn/1000,

rae d — quaMeTp 3aTOTOBKU (MHCTPYMEHTA), MM; 1 — 4acTOTa Bpalle-
HUSI 3aTOTOBKU (MHCTpYMeEHTa), 00/MHUH.

I1Ipu 06paboTKe abpa3sMBHBIM HHCTPYMEHTOM CKOPOCTh pe3aHMUs 3a-
JaeTcs B M/C, TTO3TOMY CKOPOCTBb pe3aHHus OyIeT ONpenesiTbCs TakK:

v=mDy,n/(1000-60),

rae D, , — aMaMeTp UUTMGOBaJILHOTO Kpyra, MM; # — 4acTOTa Bpalle-
HMSI Kpyra, 06/MHUH.
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CkopocTb nomayu (M/MHH) NpH 1 2
abpa3uBHOI 00paboTKe (IMpH Kpyr- 3
JIoM UUTMPOBAaHUH) OTIPENEIISIETCS U3
3aBUCUMOCTH

v, = nd,,.n/1000,

rae d,,, — IUAMETP 3arOTOBKH, MM;
n — 4acToTa BpAalLlEHUS] 3arOTOBKH, 4
06/MUH. ;

ITonaveii s Ha3bIBa€TCSA OTHOLLE- 5
HME pacCTOSIHUSA, TPOMIAEHHOTrO pac-
cMaTpUBaeMO TOYKOM pexyuiei
KPOMKHU (MJIM 3arOTOBKM) BIOJIb Tpa-
eKTOPHUHU 3TOil TOYKM B JBMXEHMM Puc. 1.2. [ToBepXHOCTH B mpouec-
noJayM, K COOTBETCTBYIOLIEMY YUC- ce 06paboTKM 3arOoTOBKHM pE3LIOM:
JIy UMKJIOB WJIM NOJIEA LIMKIIA APYTO- | — oBpaGaTbiBaeMasi; 2 — MOBEDX-

C

ro IBUXECHHUS BO BPpEMSA pE3aHMUA. HOCTb pe3aHusi; 3 — obpaboTaHHas;
Mon yukxaom deusxcernus MoHUMa- 4 — TUIOCKOCTb pe3aHusi; 5 — OCHOB-
€TCA ITOJHBIN 060pOT, IBOHOM XO[ Hast TI0CKOCTB

WIH XOJI peXyLero MHCTpyMeHTa (3a-
rOTOBKH), a TIOX doaeli Yukaa — HaTIpUMep, YIIIOBO# NMOBOPOT Ha ONUH
3y6. B cBfI3M C 3TUM CylLECTBYIOT MOHATUSA NMOJAa4YM Ha OOUH 3Yy0 s,
nogayv Ha obopoT s,, MOJAYU HA XOA S,, MOJAYM HA ABOMHOM XOI S,
Ha o6paGaTbsiBaeMOit 3arOTOBKE pa3jM4aloT IMOBEPXHOCTH 0Opaba-
THIBa€MY10, 00pabOTaHHYIO U MMOBEPXHOCTh pe3aHus (puc. 1.2). Paccro-
sTHUE Mexny oOpabarbiBaeMoii 1 06paboTaHHON MOBEPXHOCTSIMM, U3-
MEpEHHOE IO NMepPrNeHANKYIAPY K 06paboTaHHOH MOBEPXHOCTH, Ha3bI-
BaeTcs ryOuHoi pe3anua. [y6uHa pe3aHUs] U3MepSieTCS] B MULTUMET-
pax 1 obo3HavaeTcs OykBo# ¢ (cM. puc. 1.1).
ITnowmane monepeyHOro ceyeHUs cpesaeMoro cios (puc. 1.3)

f=st.

KpoMe Toro, ee MOXHO omnpe-
JIEeUTh Mo popMyne

f= db, S

rae a ¥ b — cooTBETCTBEHHO TOJI- v

IIMHA U WIMPUHA CPE3aeMOTO CJIOS. t
COBOKYMTHOCTb 3HaY€HUI CKO- f

POCTH pe3aHMsi, TIYOUHBI pe3a-

HUSI, CKOPDOCTH OBUXEHHUS Moja- @ a

YUY WM TTOJAYU COCTABJISET pexKHM

pe3anus (cM. TOCT 25762—83

«ObpaboTka pezaHueM. TepMHHBI,

ornpeneaeHuss U 0603HaYeHUs 00- Puc. 1.3. TonepeuHoe ceyeHue

LIMX TIOHSTHUI»). Cpe3aemMoro cjiost




1.2. T'eomeTpus TOKapHOro pe3ua

Peseli.cocrout U3 ronioBku I u crepxHs S (puc. 1.4). Tonroéka — 310
pexyiuas (pabouyast) 4yacTb pe3la, a cmepxyceHs (TENO) TpeaHa3HaYeH
IUTS1 KpETUIEHHUs pe3lia.

Mo nepenneit moBepxHOCTH 4 (A,) IE3BUSI CXOOMT CTPYXKa; IJIaBHasi
3aIHsI TOBEPXHOCTh 7 (A,) Jie3Busi obpalleHa K obpabaTeiBaeMoil mo-
BEPXHOCTH 3arOTOBKH; IJIaBHast 3 M BCIOMOTaTejIbHasl 2 peXyllre KpoM-
KU 00pa3oBaHbl MepecedyeHHeM MepeIHei MOBEPXHOCTH C 3aJHUMHM.

st U3ydeHHUs] TeOMETPUHM pe3lia BBOAATCS CJIEAYIOLIHE YCIOBHBIE
mockoct (puc. 1.5). Ocnosnas naockocme P, — 3TO KOOpOUHATHas
MJIOCKOCTh, NpPOBEeAEHHAas Yepe3 pacCMaTPUBAaEMYIO TOYKY DPEXYIUei
KPOMKHU MEPNEHIUKYISIPHO HAIpaBJI€HUIO CKOPOCTH IJIaBHOTO IBHU-
XEHUS pe3aHUs B 3TOM TOYKeE. Y Pe3LOB C MPSIMOYTOJbHBIM MOTepey-
HBIM CEY€HHUEM 32 OCHOBHYIO TUIOCKOCTh IPUHUMAETCS TIOCKOCTh, Na-
pajuiesibHasi €ro OMOPHOI MOBEPXHOCTH, T.€. €r0 YCTAHOBOYHOIt 6a3se.
ITnockocmo pesanus P, — KOOpIWHATHasl TUIOCKOCTb, KacaTejbHasl K
peXylieil KpOMKe B pacCMaTPUBAEMOI TOYKE U MEePNEHIUKYJIsIpHAs
OCHOBHOM TIOCKOCTH. Irasnas cekywas naockocms P, — KOOpAMHAT-
Hasl TUIOCKOCTb, MEPNEeHIUKYISpHasl JUHUM NepeceuyeHUs] OCHOBHOM
TUIOCKOCTH M TNIOCKOCTH pe3aHHusl.

T'eoMeTpUyecKre mapaMeTpbl pexyllei YacTH MHCTPYMEHTa OKa-
3bIBAIOT CYILLIECTBEHHOE BJIMSIHHUE Ha MpPOLIECC pe3aHHs, KayecTBO 00-
paboTKH, €€ TTPOU3BOIUTENBHOCTh U SKOHOMHUYHOCTb.

Ilepednum yanom nesgus y Ha3bIBAETCS YTOJN B CEKYILUEH IUIOCKOCTH
MeEXIy NnepeaHeil MOBEPXHOCTBIO JIE3BUSI U OCHOBHOM IIOCKOCTBIO; 21a6-
HbIM nepedHum yznom y OyIET yroji B IJIaBHOW cCeKyluei ruiockoctu. Ot
BEJIMYMHBI TIEPETHETO YIIa 3aBUCUT CXOI CTPYXKH: TNPHU YBEJIMYEHHUH Y
CXOI CTPYXKM O0JIeryaercsi, OHa-
KO OcJIabJisieTcsl pexyliasi KpOMKa.
Ecnu B cekyleil MIOCKOCTH TO-
BEPXHOCTB JIE3BMSI HANpaB/ieHa BHU3
OT OCHOBHOI1 TUIOCKOCTH, TO Tepe-
JHUH YTOJT CYUTAETCS MOJIOXKUTETb-
HBIM, KaK 3TO MTOKa3aHo Ha puc. 1.5,
€CJIH Xe BBEPX, TO OTPULIATETbHBIM.
Pe3usl ¢ OoTpMLIATENBHBIMU Mepe-
IHUMU yrmaMu (puc. 1.6) npuMe-
HSIIOTCSI NPU OOOUMpPOYHBIX paboTax

Puc. 1.4. DneMeHThbI TOKApHOTO pe3Lia:

1 — ronoBka; 2, 3 — BcnoMmorarejbHas U
IJ1aBHast peXyLUHe KPOMKH; 4 — nepeaHss
MOBEPXHOCTD JIE3BUS; 5 — CTEpXeHb; 6 —
ornopHas (OCHOBHasi) MJIOCKOCTb;, 7 —
J1aBHast 3aHSAS NTOBEPXHOCTD JIe3BUS; & —
BeplUMHa Je3BUst; 9 — BcrmoMorartesb-
Hasl 3aHssl MOBEPXHOCTD Jie3BUs A

MO CTaIW, NPU HAIMYUMU yIApPHOM
Harpy3k, NMpH HEPAaBHOMEPHOM
MPUITYCKE U OOBIMHO OCHAlLIAIOTCS
TBEPAOCIUIaBHBIMM IUTACTUHAMMU.
IIpy Ha3HaAYEHUM YHUCIOBBIX
3HAYEHUH NEPEIHETO yIjia YYUTHI-
BalOT THUIT MHCTPYMEHTa, HOpMYy



OcHoBHas

TUTOCKOCThb

Puc. 1.5. T'eoMeTpus pe3ua

nepenHe MOBEpXHOCTHU pe3lla, MaTepH-
aJl 3arOTOBKM M PEXYILEro MHCTPYMEHTa
(TouHee, ero Je3BHs).

3adnum yzanom 0. Ha3bIBa€TCS YTOJI B CE-
KYLIEH TUTOCKOCTH MeXIy 3aXHEH MOBEPX-
HOCTBIO JIE3BUS U IUIOCKOCTBIO pe3aHMusl, a
B IJTaBHOM CEKylUEeH TUTIOCKOCTH 3TOT YIoJl
OyIeT Ha3bIBaTbCS 21A6HbIM 3A0HUM Y2AO0M.
3agHMA YTOJl B OCHOBHOM IpeAHa3Ha4yeH
Jutst obecrnieyeHus1 CBOOOIHOro repemelie-
HUSL UHCTPYMEHTa N0 06pabaTeIBaeMOiA 1mo-
BEPXHOCTH M YMEHBLUEHMS U3HOCA MO 3a1-
Heill TOBEPXHOCTH JIE3BUS UHCTPYMEHTA.

YBennyeHue 3aHEero yrjia IMpUBOAUT
K YMEHBIIEHUIO yena 3aocmperus B, a

Puc. 1.6. TokapHbIit pe3els ¢
OTpULIATENIbHBIM MEPENHUM
yIJioM



CJIeIOBATEIbHO, K OCIabIEeHUIO peXyleif KpOMKH, a MHOTHA K €€ BbIK-
pallMBaHUIO U TMPeXIEeBPEMEHHOMY BBIXOAY MHCTPYMEHTA U3 CTPOSI.

Jlns pe3uoB, peaHa3HaYeHHBIX JUIT 00paGOTKM 3aroTOBOK M3 CTa-
JIM M YyTyHa TOYEHWEM U pacTauuMBaHUEM, 3HAYEHMS NepeIHUX U 3al-
HMX YIJIOB Ha3HAvyaloTCs B MpeJeiax, yKa3aHHbIX B Tab. 1.1.

Ta6nauua 1.1

Pexomermyemue 3HAYEHHA NMEePeaHHX H 3aJHHX YIJIOB pe3loB NPH TOYECHHH
H PaCcTa4YHBAHHH 3aroTOBOK H3 CTAJIH H YyryHa

Marepuan pexyiueit yactu pesua
Cranb o
Teepablit criaB
O6pata- Crans Taopasth ObICTpOpeXyLLast
TbIBa€MbIi 6bIcTpO-
MaTepuan | pexyluas cnias Obpatorka
4yepHOBas | YyMCTOBasi | YepHOBast | YMCTOBasi
Iepeanwmit yron v, ° 3anHuit yron a, °

Cranb KOH- 25 12...15 6 12 8 12
CTPYK-
LIMOHHas
Cranb nie- 20 10 6 12 8 12
TMpOBaH-
Hast
CranbHoe — 10 — — 8 12
JINTbE
Cranb xa- 20 10 8 8 10 10
pornpoyHas
YyryH ce- — 5 — — 8 10
pbIit
YyryH KoB- — 8 — — 8 10
KUt

Hns ¢popMupoBaHMsl HarnpaBiieHUsT cbera CTpyXKU ocoboe 3Haye-
HHE UMEET Y204 HAKAOHA 2Aa8HOU pexcywjeli Kpomku A (yroil B TJIOCKO-
CTU pe3aHUsl MeXIy IVIAaBHOM pexyllleil KpOMKOW U OCHOBHOM TUIOC-
KOCTbIO). YToJ A cUMTaeTcs oTpMLaTeNbHBIM (puc. 1.7, a), xorna Bep-
LIMHA JIe3BUSl SIBJISIETCSI HAMBBICLUEH TOUKOI pexylleil KpOMKH, KaK
MOKa3aHo Ha puc. 1.5 (BMA no cTpenke A). Yrosa A CYUTAETCs MOJIOXHU-
TeJabHBIM (puC. 1.7, 6), ecnyu BeplLUMHA JIe3BUSI — caMasi HU3Kasl ToYKa
pexylleil KpOMKHU. DTOT YroJ1 paBeH HYJIO B TOM Clly4yae, KOTIa IJjiaB-
Hasl pexylliasi KpOMKa IapajijieJibHa OCHOBHO# TutockoctH (puc. 1.7, 6).
ITpy MONOXHUTETBHBIX 3HAYEHUSIX A MECTO NTEPBOHAYATIbHOTO KOHTAKTa
pe3lia ¢ 3aroTOBKOM yHalsieTCsl OT BEPLUMHBI. DTO MOBBILIAET CTOM-
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Puc. 1.7. Yron HakJIoOHa IJTaBHOM peXyuweid KpOMKHU

KOCTb pe3lia, OCOOEHHO NpU 0OpabOTKE 3aroTOBOK C IPEPBIBUCTOM
NMOBEPXHOCTBIO WJIM HEPaBHOMEPHEIM NPUITYCKOM (Tabur. 1.2).

Tabnuua 1.2

Yroa HaKJIOHA I[IaBHO# pexylueil KPOMKH

YcnoBus paboThl pe3ua Yron A, °
TouyeHHe npepbIBUCTBIX MTOBEPXHOCTEN C yInapamu 12...15
YepHOBOE TOYEHHME M PAaCTAYUBAHUE YYTyHA 10
YepHoBOE TOUEHHME U pacTaYMBaHUE CTAIU 0..5
TouyeHHe ¥ pacTayMBaHHMeE XAPOIPOYHBIX CTAIEH U CIUIaBOB 0
YucToBoe TOYEHHE M pacTayMBaHHeE -2..-4

Yron Mexnay rnepemaHeit MoBEpXHOCTBIO JIE3BUS M IIOCKOCTBIO pe3a-
HUSI Ha3bIBAETCS YIJIoM pe3anus § (CM. puc. 1.5).

BaXXHBIM reOMeTpUYECKUM TapaMeTpOM pe3lia SIBISIETCS 21a8Hbll
yeon 6 naaHe @, XOTOPBIM OIpPEHEISIETCS MEXAY MPOEKIMEeN TIaBHOM
pexylIeil KpOMKH Ha €€ OCHOBHYIO TIJIOCKOCTb M HaIlpaBJIEeHUEM CKO-
pocTH nojayu. BcnomozamenvHulil yeon 6 naane ¢ — 3TO YTON MEXIY
MpoeKUMEN BCIIOMOTaTEIbHOM pexXylie KPOMKHM Ha €€ OCHOBHYIO TUTOC-
KOCTb M HaIlpaBJI€HUEM, IMPOTUBOMOJOXHBIM BEKTOPY CKOPOCTH I10-
nauyu (cM. puc. 1.5). TIpu MayioM yrie ¢ B paboTe ydyacTByeT GObLIast
4acTh peXylleld KpOMKHU pe3lia, YTo yay4ylliaeT OTBOJ Teruia, MOBBIIIa-
€T CTOMKOCTb pEXYILUEro MHCTPYMEHTa, CHUXaeT U3HOC pe3ua. [Ipu
OOJIBLLIOM YIJIE @ LIMPUHA Cpe3a YMEHbIUAETCS, T.€. YMEHbIUAETCSl aK-
TUBHasl [UIMHA peXyLleil KPOMKM, KOTOpasi HaxOOUTCS B HEINoCpen-
CTBEHHOM COINIPUKOCHOBEHUM C 3aroTOBKOM, YBEJIUYUBAETCS H3HOC
peslia, MO3TOMY CHUXAETCSI €ro CTOMKOCTh. ITpu 06paboTKe MIMHHBIX
HEXECTKMX BAJIOB BCE X€ MPUMEHSIOT Pe3Lbl C OOJBIIMMHU YIJIaMU B
rtaHe (60...90°), Tak KaK IIp¥ MEHBIIMX YTJIaX BO3MOXHO ITOSIBJIEHUE
BUOpalMii M HeZOMYCTUMBIX NMPOrudoB 3aroToBkU. [Ipu ob6paborke
XECTKMX 3aroTOBOK Yrojl ¢ BheINMOJHseTcs B npenenax 30...45°. Ilpu
MEHBLUUX 3HAYEHUSX yIja B IUIaHE CTPYXKa IOJy4yaeTcsi TOHKOU M
Jly4yllie 3aBUBAETCsl IIPM OOHUX U TEX XE€ DIIyOMHE pe3aHusi U mojaye.
[TaBHBIH yros B IUIaHE 111 TOUYEHUS U pacTauyMBaHUS PEKOMEHIYETCS
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BBIOMpATh B 3aBUCHMOCTH OT 00pabaThIBa€MOro MaTepuaia U CTENEHHU
XECTKOCTH cUcTeMBI (Tabi. 1.3).

Ta6auua 1.3

Pexomenpaunn no BoiOOpY rJIaBHOrO yria B IJIaHe

HasHayeHue u ycnosusi paboTsl pe3ua Yron ¢, °
ToueHue ¢ Masnoit ryOMHOM pe3aHMUsl MPHU 0COB0 XKECTKOM 30
cHCTEME
PacraunBaHMe CTaIbHOI 3arOTOBKM, TOUEHHE NPU MAJIOK 60
JKECTKOCTU CUCTEMBI
PacrayuBaHMe YYTyHHO# JeTald, TOYEHHUE NPU MAJIOi 70...75
KECTKOCTH CHUCTEMBI
TToape3ka, 06TOYKa M pacTOYKa CTYMEHYaTbIX MOBEPXHOCTEH 90
B yrnop. O6paboTka B yCJIOBHUSIX HEXECTKOI CHUCTEMBI
ToueHHe B YCIOBUAX XKECTKOI CUCTEMBI 45

BcrioMorateibHBIiH YTOJ B IJ1aHE BhIMOJIHSIeTCs B nipeaenax 10...30°.

Ecnu yron ¢ Maj, ToO U3-3a YIpyrux OTXaTUiH pe3lia BCIIOMOraTesb-
Hasi KpOMKa MOXET Bpe3aTbCsl B 00pabOTaHHYIO NMOBEPXHOCTb U UC-
MOPTUTH ee. boblloi yron ¢’ ocnabasier BeplunMHYy pe3ua. Kpome toro,
YTOJ1 ¢’ BIMSIET HA 1IEPOXOBATOCTh 00paboTaHHOI rmoBepXxHOCTH. C yBe-
JIMYEHUEM YTJIOB @ U ¢’ Bo3pacTaeT BoicoTa H (puc. 1.8) octaToyHoro
CEYEHUsI CpPe3aeMoro CJIosl; IpU MPUMEHEHUU OOJIBIIMX MOAay Ha 00-
paboTaHHOW MOBEPXHOCTH TMOSBJISIOTCS 3HAYMTENbHBIE OCTaTOUHBIE
rpebeiiku. U3 TpeyronbHuka ABC MOXHO YyCTaHOBUTb 3aBUCUMOCTH
MeXIy IUMPUHOMN Cpe3aeMoro cjiost U IyOMHON pe3aHus:

<

EN
Jjﬂ
(> ]

Puc. 1.8. OcraTouyHoe ceyeHue
Cpe3aeMoro cios

b=t/sing,

a u3 TpeyroinbHuka AED —
MEXIY TOJIUMHON cpe3ae-
MOTO CJIOS M TNMOoJAyen:

a=ssing.

IIpu noctossHHO#M Moaa-
ye CTpY>XKa OyZIeT TeM TOHb-
111e, YeM MeEHbIIE TJIaBHbIA
yron B maHe ¢. Beicota H
OCTaTOYHOTIO CEYEeHHUs cpe-
33€MOTO0 CJIOSI B 3HAYUTENb-
HOIl Mepe ornpeaessieT YMc-
TOTY 00pabOTaHHOM MOBEPX-
HocTH. Imowaas ocratouHo-
ro CEYEeHHUsl COCTaBIISIET Me-



o a a
a 6 é

Puc. 1.9. U3MeHeHHe yrIoB B 3aBUCUMOCTH OT MOJIOXKEHUS pe3lia OTHOCUTEb-
HO JIMHUU LEHTPOB:

a — Ha JINHUU LIEHTPOB; 6 — BbIlIE JTUHUHU UEHTPOB;, 6 — HHUXE JIMHUU LUECHTPOB

Hee 2% TUIOILAM CPE3aeMOTro CJIOsI U OCTaeTcsd Ha 06paboTaHHOI Mo-
BEPXHOCTH B BUIE NMEPUOIMUYECKH TIOBTOPSIOLIMXCA HEPOBHOCTEM. BhI-
coTta H 3THX HEpOBHOCTEl BO3pacTaeT C yBeJIMYEHHUEM TTOIa4HM S M yIJia ¢'.
C yBenuyeHHeM paauyca 3aKpyrJieHHs BEpIIMHEI pe3lia BeicoTa H yMeHb-
maercsi. Ecaim BcrioMoraTeNbHBIA YTO B MJIaHe (¢ BBIMOJHUTb PABHBIM
HYJI0, TO BbICOTa H TOXe CTaHET paBHOI Hyo. B Ta6i. 1.4 npuBeneHsl
peKOMeHIyeMble 3HaYeHHsI JUIST BCIOMOTaTeIbHBIX YIJIOB B IJIaHE.

Tabnuua 1.4

PexomMeHaauun no nuﬁopy BCMOMOraTeJbHOr0 yriaa B njaHe

Ycnosust paGoThl pe3ua Yron ¢, °
YucroBas o6paboTka 5...10
YepHoBoe TOYEHUE 10...15
YepHoBOE pacTauMBaHUE 15...20
O6paboTka ¢ mogayeit B 06e CTOPOHbI 6€3 NnepecTaHOBKU 30
pe3ua
O6paboTKa LHMPOKMMHU pe3LiaMu UK pe3laMu C 0
IOTOJIHUTENIbHBIM PEXYLLUM JIE3BUEM

¥Yriom npu BepuixHe B NMJIAHE € HA3bIBAETCS YTOJ MEXIY MPOEKLIUS-
MM PEXYLIMX KPOMOK Ha OCHOBHYIO IJIOCKOCTb. 3HaYeHHE € HE 3aBU-
CUT OT NPaBWIbHOCTU YCTAHOBKM pe3la, a 3aBUCUT TOJIBKO OT €ro
3aTOYKHU. YTJIBI @ U ¢/ MOTYT UBMEHSITCS B 3aBUCUMOCTH OT YCTAHOBKH
pe3ua (Mpu OTKJIOHEHUM OCH CTEPXHsI pe3la OT MeprneHAUKYIsipa K
ocH obpabaThiBaeMOit deTaH).

Ha reoMeTtpuio yryioB pe3ua y ¥ o TaKXKe BJIMsET YCTAHOBKA pe3la
B 3aBUCUMOCTH OT TOJIOXXEHUSI BEPILIMHBI pe3lia OTHOCUTEJNbHO OCHU
BpalleHHUs 3aTOTOBKHM (MU JIMHUU LEHTPOB TOKApHOTO cTaHka). [1pu
OTpe3aHMUM, 00paboTKe KOHUYECKHUX U (PACOHHBIX NTOBEPXHOCTEM, YU~
CTOBOM Hape3aHHWM pe3bObl BEPUIMHY pe3la clieqyeT YCTaHaBJINBaTh
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CTporo mo ueHTpy Aetasu (puc. 1.9, a). [Ipu ycTaHOBKE BEpUIHMHBI
pe3lia BhILIE JIUHUM LEHTPOB (pucC. 1.9, 6) yBeIMYHUBaeTCsl NepeTHUMA
yroja Yy U YMEHbLUAeTCs 3afHUM O, a IPU YCTAHOBKE €€ HUXE JTUHUU
LHeHTpoB (puc. 1.9, 6) mepegHMit yroJ yMeHbLUAETCs, a 3aJHUN yBe-
nuyuBaeTrcs. [IpakTHYECKU NPU HAPYXKHOI TOKapHOit 06paboTKe mo-
MyCKaeTcss yCTAaHOBKAa pe3lia BhbIllIE€ LIEHTpa Ha BeJW4yuHy A=0,01d
(d — muaMeTtp ob6pabaTriBaeMOif 3arOTOBKH), TaK KaK CHUJia pe3aHUs
OTXHMAaET pe3ell BHU3 M pexyllasi KpOMKa CTAHOBUTCSI Ha YPOBEHb
JIMHUU LEHTPOB.

1.3. 3aTouka pe3uoB

H3noc pe3uoB. B npoliecce pe3aHUs] METAIOB MIPOUCXOAMUT U3HOC
pexylero MHCTpyMeHTa. [IpyuMHOM U3HOCA pE3LIOB SIBISIETCS TPEHUE
cberarolleit CTpy>XKH O NMEPEIHIOI0 MOBEPXHOCTD JIE3BUS U 33HUX TTO-
BEPXHOCTE — 0 3aroToBKy. MHTEHCHUBHOCTh MU3HOCA 3aBUCUT OT MHO-
TUX TPUYMH: MEXaHUYECKUX CBOMCTB 3arOTOBKM, YCWIMSI U CKOPOCTH
pe3aHus, HAUTMYUS cMa3oyHo-oxitaxnaroulei xuakoctu (COX). Cre-
IIbl K3HOCA HaOJII0JaloTCs Ha MEPeIHUX U 3aIHUX TOBEPXHOCTSX, HO 3a
KpPUTEpUN M3HOCA MPUHUMAETCS HauOOJbllasi BHICOTA MU3HOLUEHHOM
KOHTaKTHOM TUIOLIAAKYU Ha 3aHEN NMOBEPXHOCTH A,. B Tabn. 1.5 npuse-
JIIeHBbl CpeaHME 3HAYEHUs HOIMYCTUMOIrO M3HOCA PEeXYLIEH YyacTHU pe3-
LIOB M3 OBICTPOPEXYILEH CTATU U OCHALLIEHHBIX TJIACTUHKAMM U3 TBEP-
noro craBa. C MOHsITUEM 00 U3HOCE pe3lia TECHO CBSI3aHO MOHSITHUE
CTOMKOCTH pe3lia.

Tabnuua 1.5

CpenHue 3HaYeHHs NONMYCTHMOrO M3HOCA PEXYImeil YACTH TOKAPHBIX Pe3loB

Marepuan JonycTuMbli
THn De3LoB o el O6pabaTbiBae- Xapakrtep M3HOC Mo 3aa-
pesit pexyL 0 "
qacTH MBI MaTepua o0paboTku Heit noBepx-
HOCTH h,, MM
IMpoxoaHble, |P18 Cranu yriepo- YepuoBass |1,5...2,0
noape3Hbie, JIUCThIE U Nle-
pacToyHble TMPOBaHHbIE
Cranu Yucrosaa (1,0
KOPPO3HOHHO-
CTOIKHUE, Xapo-
MPOYHBIE CIUIABHI
Teepabit | YyryH Yepuosas |0,8...1,0
criaB Yucrosag [0,6...0,8
Crasu yrnepo- Yepuosas |1,0...1,4
JIUCThIE U Jie- Yucrosas |0,4...0,6
rMpOBaHHbIE
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Okonyanue maba. 1.5

Marepuan JlonycTUMbIii
Tun pe3uon pexylmedt OGBaGaTbmae- Xapakrep W3HOC o 3an-
MbI MaTepuan 06paboTku Heil moBepx-
4acTH
HOCTH h,, MM
Cranu Koppo- YepHosas | 1,0
3MOHHO-CTOlKMe, | YuctoBasa |1,0
KapornpoYyHble
CIJIaBbl
IMpope3Hbie u | P18 YyryH cepblit — 1,5...2,0
OTpe3Hble YyryH KOBKHUIA, 0,8...1,0
CTalb
Teepabtit | YyryH u cTasb — 0,8..1,0
CIjiaB
®dacoHHbIE P18 Cranb — 0,4...0,5

CroiikocTh pe3na ornpeneisieTcst BpeMeHeM HEeMoCcpenCcTBEHHOM pa-
60TBl MHCTPYMEHTa (MCKJIIOYasi BpeMs IepephIBOB) 10 OYEpPENHOM ITe-
PETOYKHU. DTO BpeMsl Ha3bIBaeTCs hepuodom cmolikocmu UHCTPYMEHTa
WK cmoiikocmoio. CTOMKOCTh 0003HayaeTcss 6ykBoit T, U3MepsSIeTCS B
MHHYTaX ¥ MOXET ObITb pa3JIMYHOMN IS pasHbIX ciiyyaeB 00paboTKH.
IToBHILIEHHWE CTOMKOCTH pe3lia, KOTOpOe MOXHO JOCTUTHYTh TOHUXe-
HHEM CKOPOCTH pe3aHMs, MoJayd M TJIyOMHBI pe3aHus, BBI3BIBAET
yMeHbLUEHHEe MPOU3BOAUTEILHOCTH CTaHKa. CylleCTBYET OHSATHE KO-
HOMHUYECKO# cToiikocTH T,,, MpU KOTOPOit ce6GECTOMMOCTh U3TOTOB-
JIEHUS JeTajei sBisieTcsi MUHUManbHOM. IIpH 3TOM CKOpOCTH pe3aHus
Ha3HaA4aloTCAd B Tpenesiax, yKa3aHHBIX B Ta0u. 1.6; OHM Ha3bIBAIOTCS
SKOHOMUHECKUMU CKOPOCMAMU PE3aHUSI. DKOHOMUUYECKOI CKOPOCTH pe-
3aHUSI COOTBETCTBYET 3KOHOMMUYECKAsI CTONKOCTh PEXYIIEro HHCTPY-
MeHTa (Tabxa. 1.7).

Ta6auua 1.6

Cpezume 3HAYeHHS IKOHOMHYECKOH CKOPOCTH pe3aHHusa

PeXyLmii HHCTDYMEHT O6pabaTbiBaeMblit CkopocTb pe3aHus,

¥ Y Marepuan M/MUH
BricTpopexyiuuit pesew, Cranp 15...50
P9KS
TBepaocruiaBHbIf pesely Cranb 100...350
T15K6 :
TeepnocnnaBHbiit peseu, BK8 | YyryH cepbiit 50...200
AJMa3HbIF pe3el BpoH3a 500...800




Okonuyanue maba. 1.6

PesxVIIMIA HHC e O6pabaTbiBaeMblit CxopocTb pe3aHusl,
i TPyMEHT MaTtepua M/MHUH
Pesew U3 MUHepanokepaMUKU (Menb U ee CIIaBbl 400...700
KoHctpykiimoHHble 250...500
Y HU3KOYIJIEPOAUCTBIE
CcTaju
Cepblit yyryH 150...600
KoBkuit yyryu 200...350
3akajieHHbIEe CTAU 70...300
Pexyuiunit MHCTpyMEHT Ha Cranb 3aKajieHHast 80...160
OcHoBe an560pa-P Cranb HeTepMoo6pabo- 60...300
TaHHas
YyryH 300...500
BricTpopexyuiee cBepio Cranb 10...40
(d=20...60 MM)
TeepoocrniaBHOe CBEpJIO, YyryH cepblit 50...100
BKS8 (d=8...30 mm)
BricTpopexxywmit 3eHKep Cranp 10...40
(d=36...80 Mm)
TBeprocnaaBHbIi 3eHKEp, YyryH cepblit 50...175
BKS8 (d=14...80 mm)
BricTpopexyluas pa3seprTka Cranb 2...15
(d=21...80 mMMm)

Ta6bnuua 1.7

Cpennue 3HaYeHHsI IKOHOMHYECKOMH CTOMKOCTH PeXYLHX HHCTPYMEHTOB

HaumeHoBaHue Croiixocs,
MHUH

BricTpopexyiire npoxonHble pe3Lbl 30...60
TBepaocrulaBHble NPOXOAHbBIE PE3LIBI 60...90
OTtpe3Hble ¥ pe3b0OBLIE Pe3Libl 20...60
Ceepna (d = 5...60 MM) ObicTpopexXyllHe Mpu 06paboTKe 15...110
CTajIn
Ceepna (d =5...60 MM) ObicTpopexyluue rpu o6paboTKe 20...170
CEeporo yyryHa
Csepna tBepaocruiaBHble (BK 8) npu o6paborke yyryHa 40...80
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Oxonuanue maba. 1.7

CTOIKOCTb,
HaumeHoBaHue
MHWH

3eHKephI 30...100
Pa3BepTKM M3 HHCTPYMEHTAIBHOM CTaIK NpU 00paboTKe 40...120
cTanu
Pa3BepTKM M3 MHCTPYMEHTAJIbHOM CTAIM NpH 06paboTke 60...80
yyryHa
Pa3BepTku TBepAocIIaBHbIE NPU 00paboTKE CTaU 20...180
Pa3BepTku TBepaOCIIaBHBIE ITPU 00pabOTKE YyryHa 30...240

3aTouka M noBoJKa pe3uoB. M3HOLIEHHBIN PeXyUUid HUHCTPYMEHT
HeOOXOIMMO MepeTayrBaTh. Pe3ell MOXeET 3aTayMBaTh U caM pabouuit,
MOJIYYUBLIUI COOTBETCTBYIOIIMIT MHCTPYKTaX MO TeXHUKe Oe3omac-
HOCTH. 3aTOYKY Pe3LIOB MOXHO NMPOU3BOIUTH HAa TOYWJIBHO-LUIIUGO-
BaJIbHBIX M YHUBEPCAJILHO-3aTOYHBIX CTaHKax. sl 3amouku pe3yoe u3
bbicmpopesxcyweli cmaay Ha TOYWIbHO-IIUTU(OBATIBHBIX CTAHKAX UCTIOJb-
3yI0T WIMGOBaIbHBIE KPYTH U3 3JIEKTPOKOPYHIIa UM YEpHOro Kapbo-
pyHAa (JUIs 3aTOYKH TBEPIOCIIJIaBHBIX PE3LIOB).
3amouxa meepdocnaasrbix pe3yoe TIPOU3BOIUTCS B IBA ITPUEMa: TIpeI-
BapUTEJIbHAsK — KPYroM 3epHUCTOCTHIO 25...40 1 TBepaocthio M3-CM1—
¥ OKOHYaTeJIbHasi — KPYyroM 3epHUCTOCTBIO 16...22 1 TBepmocThio CMI1.
OKpyXHasl CKOPOCThb BpallleHUsl Y 3aToyHoro kpyra 12...15M/c. Ilpu
3aTOYKe BPYYHYIO Ha TOYMJIBHO-LITHU(OBaTLHOM cTaHKe (puc. 1.10) pe-
3el; / ycTaHaBIMBAIOT Ha TMOAPYYHMK 3, MOCJE Yero NMpUXUMAIOT C
yewnreM 20...30 H x uumdoBanbHOMy Kpyry 2. 3aTouka TepeaHen
MOBEPXHOCTU MPOU3BOIUTCST TOPLIOM LILTHGOBAIBHOIO Kpyra, a pesel|
YKJIabIBAETCSl HA MIOAPYYHUK, 6a3UpysiCh HAa OOKOBYIO TUIOCKOCTD. [Ipu
.3aTOYKEe pe3lia IO 3agHeil MOBEPXHOCTU CTOJUK IOBOPAaYMBAIOT Ha
“3aIHMI yroN, a pe3ell KIaAyT HAa MOAPYYHUK OMOPHOMN TOBEPXHOC-
(ThIO Tak, YTOOBI €ro pexyllass KpoMKa pacrojiarajacb ropu30OHTalIb-
CHO. 3aTOYKY OCYILECTBISIOT Nepudepueit Kpyra, Mo3TOMy IMOBEPXHO-
“CTH pe310B IMOJIYYaITCsT He TUIOCKUMU, a8 BOTHYTBIMM; BEJIMYMHA 3TOMN
BOTHYTOCTH 1pu auamMeTtpe Kpyra 300...400 MM He3HauyuTenbHast. Kpyr
NOJXEH BpallaThCcsl B HAlpaBJIeHWHM Ha pe3ell, KaK IMOKa3aHO Ha
puc. 1.10. B aToM cnyyae CHJIBI pe3aHUs TOMOJHUTENBHO MPUXHUMa-
I0T pe3el K MOAPYYHMUKY, KayeCTBO peXylleil KPpOMKH IoydaeTcs
0oJiee BBICOKOE€ — MEHbIIIasl LIEPOXOBATOCTh U HE3HAYUTEIBHOE BBI-
KpalluBaHMUE.
[Tocne 3aTOYKHU OCYILIECTBISIOT IOBOAKY (MPUTUPKY) IJIaBHOM 3al-
HeW U nepeaHei MOBEPXHOCTEN BIONb PEXYILIMX KPOMOK.
Jloeodka meepdocnaaenbix pe3yoé IPOU3BOIUTCS MACTON U3 KapOu-
na 6opa u 30%-ro mapadpuna. Hanbonee kaueCTBEHHBIE 3aTOYKA U J0-
BOJIKa TBEPIOCIUIABHBIX PE3LIOB TOCTUTAIOTCSt HA CITELIMAJIBHBIX 3aTOY-
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Puc. 1.10. 3atouka nepenHeit (@) v 3agHeit (6) MOBEpXHOCTEH pe3Lia Ha
TOYMJIbHO-LIIM(POBATILHOM CTaHKE:
1 — peseu; 2 — uudoOBaNbHbIA Kpyr; 3 — NMOAPYYHUK

HBIX cTaHKax Moxeau 35632B ¢ moMollbio anMa3HbIX KPyroB (Tabi. 1.8),
YTO TO3BOJISIET TMOJYYMTh NMapaMeTp LIEPOXOBATOCTH MOBEPXHOCTH
Ra=0,16...0,08 mxm. ITocye aMa3HOI 3aTOYKU U JOBOIKHU 00ECTIEYH -
BaeTCs BbICOKAsl OCTPOTA PEXYIieil KPOMKH M MOBBILLIAETCST JOJTOBEY-
HOCTbB pe3lia B MOJTOpa pas3a.

3amouka MuHepanrokepamu1ecKux pe3yos MPOU3BOIUTCS KpDyraMu U3
3eJIeHOro KapOopyH/Ia Ha KepaMH4YeCKOii CBsi3Ke. 3aTOYKY CJIeAyeT Mpo-
M3BOIUTb C HEMpPEPLIBHBIM OOMJIBHBIM OXJIaXIE€HUWEM BO M30eXaHue
pacTpeCKUBaHMS.

Jlosodka muHepanrokepamuueckux pe3yoeé TPOU3BOIUTCS Ha YYTYyH-
HOM JHMCKEe macTtoi u3 kapbuna 6opa.
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3amouka aima3Hbix pe3yoe MpOU3BOAUTCA HAa CIIEUAJIBHBIX 3aTOY-
HBIX CTaHKax C MOMOLIBIO YYTYHHBIX TUCKOB, IIaAp>XXHPOBAHHBIX aJIMa3-
HBIM ITOPOIUKOM. HpaBI/IJ'lI)HOCTb 3aTOYKH pPE€3L OB MPOBEPAIOT YITIOME-
pPOM M 11a0JIOHaMH. HOHYCTHMBIC OTKJIOHCHMUS YTJIOB ITPX 3aTOYKE ITPpHU-
BeIeHBI B Tabj1. 1.9. 3aToyka ¥ moBoAKa PE3L0B NOJIXHBI obecrieyuBaTh
MMOJIY4YEHHNE LIEPOXOBATOCTH O6pa6aTbIBaCMI)IX MOBEPXHOCTEN B Ipeae-

Jlax, yKa3aHHBIX B Ta61. 1.10.
Tab6nuua 1.8

PexuMbI 3aTOYKH M J0BOJKH TBEPAOCILUIABHBIX pe3l0B AJIMAa3HBIMH KpYraMu

3arouka Hosonka
'\g;p'ia Cxo- CKOpOCTb CKopocTb
or% pocTh MpoAOJb- IMonepeuHas NpoaoJib- [TonepeyHas
cﬁnaaa P e3aH/l"{:ﬂ HO# 1o- rnonaya sy, HO# 1no- nopaya
v M Ha4H Vspp, MM/2x* HayH vgnp, Sn, MM/2X
MM/MUH MM/MUH

T30K4 30...35 1...1,5 0,01...0,02 0,3...0,8 | He 6onee 0,1
T15K6, 30...35 1...1,5 0,01...0,03 0,3...0,8 0,01
T14K8
BKS, 30...35 1...1,5 0,01...0,04 0,3...0,8 0,01...0,02
BK6
BK3 30...35 1...1,5 0,01...0,02 0,3...0,8 0,01

* 2X — ABOWHOM XOf.

Ta6nuua 1.9

JonycTHMble OTKIOHEHHS YIJIOB pe3ua

Jlonyckaemsle
T'eoMeTpuyeckue napaMeTphbl Ipeaens! 3apaHHbBIX
Jie3BUs pe3la YINOB, ° OTKIIOHEHUA
’ yrna, °
Ilepeanuit yron y MeHbuie 12 +1
Bonbie 12 +2
[naBHbI 3aAHUI yTON O Ot6 mo 15 +1
BcrioMorarenbHblit yron o Menbuie 2 10,5
Bonbuie 2 +1
I'naBHBIN yron B MJaHe @ Ot 30 o 100 +2
BcnoMorareibHbIi yro. B MeHblue 2 +0,5
njaaHe ¢’ Or2n05 +1
Yron HakJIOHa IJ1aBHOM Bonpuie 5 +2
pexyllei KpOMKU A Or-5mo +5 +1
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Taonauua 1.10

IllepoxoBaTocTb MOBEPXHOCTH pe3uoB Ra, MKM

3ataunBaemas NMOBEPXHOCTb Pesen
GbICTPOPEXYLUM it TBEPIAOCIUIABHbIH
3angHas no dacke 0,32...0,16 0,32...0,16
3aOHsAs N0 MJIACTHHKE 0,63...0,32 1,25...0,63
3agHss 1o aepxaBke 2,50...0,63 2,50...1,25
IMepenHsas no gacke 0,32...0,16 0,32...0,16
[MepeaHsas no naockocTu 0,63...0,32 1,25...0,63
[lepenHsist KpuBONMHEHHAs 1,25...0,32 1,25...0,32
[epenHss no nyHke 1,25...0,63 1,25...0,63
IToBe pXHOCTBb CTPYXKOJIOMa 1,25...0,63 1,25...0,63

1.4. Cuna pe3aHus

s ocyluecTBieHUS MpoLiecca pe3aHusl K pe3lly Heo0X0AMMO NpU-
JIOXUTh ONpeNeeHHYI0 CUJIYy, KOTopasi JOJXHa MpeomosieTh COMpOo-
THUBJIEHHE MaTepHaJa pa3pylleHHIo, T.€. 00pa3oBaHUIO CTPYXKU. Cuna

CONMPOTUBJICHUA PE3aHUIO ABIACTCA

pe3yJibTaTOM NEMUCTBUSL pa3inuy-

HBIX CWJI: YIIPYTOM M TJIaCTUYECKOM nedopMaliMu, TPEHUST CTPYXKH O

Puc. 1.11. Cunsl, geiicTByioline Ha pe-

3ey (D, — HanpaBjieHUEe IBUXEHMS

nojauu; D, — HanpasjieHHE I1aBHOTO
JIBUXEHHUS)
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MepeaHIo NMOBEPXHOCTh pe3la,
TPEHUS 3aTHUX MOBEPXHOCTE O
TOBEPXHOCTh pe3aHus U oOpaba-
THIBAEMYIO ITOBEPXHOCTh. B cOOT-
BerctBuu ¢ [OCT 25762—83
CUJTY COTNPOTHUBJIEHHUS pe3aHuIo P
(puc. 1.11) packnagbiBalOT Ha
COCTaBJISIIOLIME MO TPEM B3aUM-
HO NMepHeHIUKYISIPHbIM HanpaBs-
JneHusM. [maBHas cocrasnsitouas
CWIBbI pe3aHus P, coBnagaer Ino
HalpaBJ€HUIO CO CKOPOCThHIO
rJ1IaBHOTO nBUXeHUs1. CocTaBisi-
Iolllasi CUJIBI pe3aHust P, Hanpas-
JIEHa BIOJIb TPOIOJIBHOTO IBUXKE-
HMs1 MOJAay4yM, a pagualbHasl co-
crapisioliass P, — BIOJIb MoMe-
PEYHOro ABMXEHUS MOJAYH.

B npoluiecce pe3aHus Ha 3Ha-
YyeHust cocTaBisglowmx P, P, u



P, BusA10T MaTepuas o6pabaTeiBaeMOM 3arOTOBKH, INIyOMHa pe3aHus,
nojavya, 3HaueHUs MepeaHero, a TakXe IJIaBHOTO YIJIOB B TJIaHe, pa-
IUYC CKpymJIeHUs pexyiueit kpomku, COX, cKkopocTb pe3aHUsl U U3-
Hoc pe3ua. st omHOro U Toro xe obpabarbiBaeMOro Matepuaia npu
OIMHAKOBBIX YCIOBUSIX 00pabOTKHU CITpaBeLJIMBO ClIeAyIolllee YyTBEPXK-
JeHUe: YyeM 6oJblle MIOLAAb Cpe3aeMoro ciios f (MM2), TeM GoJblie
coctaBnsiouast P, 3Hasi KoapduuueHT pesanust K (tabn. 1.11) misa
JJaHHOTO MaTtepuajia, o6pabaTeIBaeMOTO B KOHKDPETHBIX YCJIOBUSIX,
MOXHO BBIYMCIIUTB MPUOTMXEHHOE 3HAYEHUE COCTABJISIIOLIEN CHUITBI pe-
3anus1 P, (H) mo dopmyne

P,= Kf.

Jpyrue COCTaBISIOUIME CUJIBI PE3aHUsI OTNPENENSIOTCS U3 COOTHO-
ILIEHUH

P.=(0,3..0,4)P,;
P,=(0,4..0,5)P,

PaBHoneMcTByIOLIas CUla, AEHCTBYOILAsT Ha pe3ell, ONMpeaeTUTCs

no ¢opmye
P=|P?+P}+P?.

Ha npakTuke no 3HaueHMIO CUJbl P, onpenensior 3pGeKTUBHYIO
MOILHOCTb pe3aHusi N,y (KBT)

N,, = Pv/10°,

TIe v — CKOpOCTb pe3aHusi, M/c. Cuna P, uaMepsieTcsl B HbIOTOHaX.
OceBy10 COCTaBIAIOLLYIO P, CHIJIBI pe3aHUsT UCITOJIB3YIOT MPU OTIpese-
JIEHUM JTOMYCTUMOM Harpy3Ku Ha pe3ell ¥ MEXaHHM3MBI CTaHKa MpH TMpo-
IOJBHOM JBMXKEHHMH Nofiayu. PanvanbHas cocramisomas Py, BO3enCTBys
Ha pe3ell, OTKMMaeT ero. OHa yYUTBIBaeTCS MPU pacyeTe NMPOYHOCTH UH-
CTPYMEHTa U MeXaHMU3Ma TOMNEePEYHOro ABIXKEHHUS MOJAYM CTaHKA.

Ta6nuua 1.11

Koadduuuentst pesanus K ais TokapHoi o0padoTku

Marepuan MexaHunueckue KoadduumeHt pezanus K,
XapaKTepUCTUKH H/mm?
MIla
Crans W, 500 1500
: 500...600 1600
600...700 1780
700...800 2000
800...900 2200
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OkonyaHue maba. 1.11

MexaHunueckue KoadduumeHT pezanus K,
Marepuan XapaKTepUCTUKH H/mm?
900... 1000 2350
1100...1150 2550
AJIIOMUHHMI U CUJTyMUH — 400
JypantoMuH 250 600
350 800
Csbiue 350 1100
BpoH3a cpenHeit — 550
TBEPAOCTH
BpoH3bl CBUHLIOBUCTbIE — 350
Menb — 950...1150
HB
YyryH 140...160 1000
160...180 1080
180...200 1140
200...220 1200

ITpuMeuanue. KoabduuneHT pesaHus K MaMepsUics NpH CAeNYIOIIUX YCIOBUAX
pe3aHus: =5 MM; s,= 1 MM/06; y=15°; ¢ =45°; panuyc npu BeplUHHE NIE3BUSA r= 1 MM;
A=0; paGoTa 6e3 oxaxaeHHUs.

1.5. O6pabGaTbiBaeMble pe3aHHeM MaTepHAJIbI

Marepuanbl, MpUMEHsIEMbIE B MAIIMHOCTPOEHUH, NEJATCS Ha KOH-
CMPYKYUOHHble U UHCmpyMenmanbHsle. KOHCTPYKLIMOHHBIE MaTepUaJIbl
MOXHO MOApPa3AeJUTh Ha CIeoylolIue:

METaJUTMYECKUE — CIUIaBbl HA OCHOBE XeJjie3a, HUKEsI, MEIH, ajlio-
MHWHUS, MarHUs, TUTaHa U IPYTMX METAIOB;

HEMETaJUIMYECKUE — TIaCTMACChl, KEpaMUKa, CTEKJIO, pe3UHa U T. I.;

KOMITO3ULIMOHHBbIE — B HMX COYETAlOTCS Pa3HOPOOHBbIE MaTepua-
JIBI, TIPpUYEM CBOMCTBA HAIOJHUTEIEH PE3KO OTIMYAIOTCA OT CBOMCTB
KOMITO3MLIMOHHOTO MaTepuaina. Pa3Mepsl 4acTHLl BXOOSLUHUX KOMITOHEH-
TOB KOJIEOIOTCA B LUMPOKMUX Mpeaenax — OT HECKOJIbKUX N0Jel MUK~
POMETPOB (151 MOPOILUKOBBIX HAMIOJIHUTENENH) O HECKOJIBbKUX MU -
MeTpPOB (ITPY UCMOJb30BAHUU BOJIOKHUCTHIX HAITOJIHUTEJEH).

B uyncTOM BUIe METAUIBI AJISI U3TOTOBJIEHHUS NeTajieil MPUMEHSIOTCS
ropasio pexe, 4eM Ux cruiaBbl. [Io3TOMy B 0003HaYe€HHUSI MapOK Ma-
LIMHOCTPOMUTEIbHBIX MaTEPUAJIOB BXONSAT CUMBOJIBI (Tadu. 1.12), mo
KOTOPBIM MOXHO CYAUTH O COCTaBe CIIIaBa.

O6paboTKe pe3aHHWeM IOABEPraloT Cleoylolliue MeTaUTMYecKue
MaTepHaJIbl: YyTYHBI, CTAJIM, LBETHbIE METALIBI U UX CrUIaBbl. YyTyHBI
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VYcnosuble 06003HaY€HHA 3J1EMEHTOB METAJLIa B CIJIaBaX

Tab6auua 1.12

anHﬂTOC 0603HayeHUe J anHﬂTOC obo3HayeHHne J
DAeMEHT 3JIEMEHTA B MapKax CIuU1aBO DNeMEHT [3JIEMEHTA B MapKax CIrjiaBo
YEPHBIX LBETHBIX YEPHBLIX LBETHBIX
AJIIOMUHH 10 A OnoBo — o
bapuit — bp OcmMmuit — Oc
bepunwuii JI — [Mannanouit — In
Bop P — IMnatuHa — In
BaHanuii O} Bam Penuit - Pe
Bucmyr Bu Bu Ponuii — Rg
Bonbgppam B — PryTb — P
[anuit I'n I'u PyTeHuit — Py
Fepmanuit — r CauHeLl — C
EBponuii — Es CeneH E CT
XKeneso — X Cepebpo — Cp
3onoto — 3n CkaHamii — Ckm
WHaunit — HH CypbMa — Cy
Upunnit — H Tannuit — Tn
Kanmuit Kn Kn TaHTan — TT
Kobanbr K K Tutan T TIIO
KpeMHuit C Kp (K) Yrnepon y —
Jlutnin — JIs ®ocdop I1 O]
MarHuii 11| Mr Xpom X X (Xp)
MapraHeu r Mu (Mp) Liepwuit — Ce
Mexnp a M LnHk — 1
MonubaeH M — LInpkoHuit L 3B
Hukenb H H Dpbuit — l OpMm
Huobuit b Hn

M CTAJIM HauboJiee YacTO MCIOJB3YIOTC [UIS M3TOTOBJIEHUS JeTallei,
BOCTIPMHUMAIOILUX CUJIOBYIO HArpy3Ky.

YyryHoM Ha3blBaeTCd CIUIaB Xeje3a, yriepona, KpEMHUs, Map-
raHua W OpYrux BElIECTB, MPUYEM COIEPXaAHUE yrjiepoaa COCTABISAET
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2,14...4,5%. Pa3nuyaior cepblif, BHICOKOMIPOYHBII, KOBKUI YYyTyH U
YYIyH CO CIIEUHATIBHBIMH JOOaBKaMH.

Cepblit yyryH MapkupytoT 6ykBaMu CY, 0603HavyalolIMMHU €ro Ha-
3BaHHUE, U ABYMs LIMppaMH, 0003HAYAIOLMMHU TIpEHeN MPOYHOCTH TIPH
pacTsikeHuH (Tab6i. 1.13). Hanpumep, CHY10 — cepwiit yyryH, npeaen
MPOYHOCTH TpH pacTsxkeHuu 100 MITa.

BBICOKONPOYHBIN YyryH IMOJY4aloT BBEIEHHEM B XKUIKUI YYTyH
0,3...1% mMarHust UM ero crulaBa C HUKEJEM, MEIblo, ATIOMUHUEM
WM KpeMHHUEM; MapKUpyloT 6ykBaMu BUY, 0603HayalolMMHU €ro Ha-
3BaHUE, U IBYMs LiM(ppaMH, KOTOphle XapaKTEpHU3YIOT TpeleN Mpoy-
HOCTU mnpu pacTsixeHuH. Hampumep, BY40 — BBICOKOIIPOYHBINA 4y-
T'YH, Ipenes MPOYHOCTH NMpH pacTsxeHuu 400 MIla.

KoBkuit 4yTyH OTJIIMYAETCS BBICOKON BSI3KOCTbIO M MapKUPYETCS
oyksamu KY u nByms rpynnamu uucbp: rnepBasi 03HayaeT Mpene npoy-
HOCTM TIpHM PACTSIKEHUHM, a BTOpasi — OTHOCHUTEJIbHOE yIUIMHeHUe. Ha-
npumep, K4 60-3 — KOBKMil YyryH, npenea IMpOYHOCTH NPU pacTs-
xeHuu 600 MIla, oTHocUTeNbHOE yITMHEHUE 3 %.

YyTyHBbI JIeTHpOBaHHBIE CO CITELIMAIBHBIMU CBOMCTBAMM OBIBAIOT XPO-
MUCTbIE, KDEMHUCThIE, AIIOMMHUEBBIE U HUKEJIEBHIE; YaCThb M3 HUX
o0JlamaeT XapoCTOMKOCThIO 0 TeMriepaTypsl 1400 K (4X16, YX32,
YCS5HI, YK07X2), npyrue — BBICOKOMH XapONpOYHOCTHIO (HampuMep,
yyryd YH11T 71 npu Temneparype 873 K uMeeT npenen MpoYHOCTH
TNIPY pacTsIKEHUH Oy, = 300 MITa); yyrynst YH 15431 v YH19X31T —
KOPPO3HOHHO-CTOMKHME, a MOCIETHUI COXpAaHSET 3TO CBOMCTBO B CEP-
HOM KHCJIOTE JII0O0H KOHUEHTPALMH; BICOKYIO M3HOCOCTOMKOCTh UMEIOT
yyryHbl UYX3, YX3I, YIO6CS5 naxe npu 60abLIMX TeMiepaTypax (1mo-
psaka 1000...1300 K). MexaHu4yeckre CBOMCTBAa YyryHa pa3IMYHBIX
MapoK NMpUBeIEHBI B Ta0O. 1.14.

Ha o6pabaTeiBaeMOCTb pe3aHHEM JIMTHIX 3aTOTOBOK U3 YYTYHA 6OJIb-
1II0€ BIMSTHUE OKa3bIBaeT MOBEPXHOCTHHIN CJION MeTajlla — JIMTeHas
KOpKa, ToJiuHa Kotopoi 0,15...0,50 mM, a TBepmocts HB 285...321.
ITo Mepe ynaneHHUss OT MOBEPXHOCTH TBEPAOCTH YYTyHA CHUXAETCS IO
HB 187...229. CkopocTb pe3aHMs B 30HE JIMTEHHOI KOPKU JIOJDKHA OBIThH
Ha 20...30% MeHbllIe ITO CPaBHEHUIO CO CKOPOCTBIO PE3aHMUSI, PEKO-
MEHIyeMoii sl 00pabOTKM 4yryHa JaHHOM MapKHM.

CTanplo Ha3BIBAIOT CIUIaB XeJie3a C YIJIEPOAOM, COIEpXallUit
yrnepona 1o 2 % (cM. ta6a. 1.13).

IIpu xpaHeHUM Ha CKJIaJaX CTAJIbHBIX 3arOTOBOK (MTPYTKOB, 60JIBa-
HOK U T.Z.), YTOOBI HE CIyTaTh, HAlpuMep, MPYTOK U3 YIJIEPOXUCTOM
CTaJly C JIETUPOBaHHBIM, UX MapKUPYIOT KpacKoil (MHOrAa UCIOIb3y-
10T KpackKy ABYX LIBETOB, Tabi. 1.15).

Ecnu 1iBeToBO€ MapKMpOBaHHE HAPYILEHO, MOXHO YCTAHOBUTDH Map-
Ky CTaJIi 10 UCKpE, KaK peKoMeHayeTcd B Tabu. 1.16.

MexaHuyecKHe CBOMCTBA CTajieil, CIUIABOB LIBETHHIX METALIOB U
TBEPABIX CIUIABOB NpUBeAeHbl B Tabn. 1.17—1.32, HeMeTa/UIOB — B
T1abn. 1.33 u 1.34.
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Ta6auna 1.1

YcnopHbie 0003HaYeHHS MAPOK MaTepHAJIOB

Marepuan

O6o3HayeHHue

YyryH ¢ niacTMHYaThIM
rpadUTOM — Cepblit UYTyH
(FOCT 1412-85)

BykBamu CY u unciamu, 0603HayaroLMMHU
npeles MPOYHOCTH MPH PACTIXEHUU
B naH/Mm?2 (CY20)

YyryH ¢ 11apOBUMAHBIM
rpauTOM — BBICOKO-
MPOYHBIA YYTYH
(F'OCT 7293-—85)

BykBamu BY u uncnamu, 0603HayaloUIMMH
rnpenen MPOYHOCTHU MPU PaCTAXKEHUU
B naH/mMm? (BY 45)

KoBkuit yyryH
(FOCT 1215—79**)

Byxamu KY. IlepBoe uucno o6o3Hayaer
npeaen MpPOYHOCTH MPHU PACTAXKEHUU

B naH/MM?, BTOpoe — OTHOCUTENBHOE
ynnuHeHue B npoueHTax (K4 30-6)

YyryH nerupoBaHHbIN €O
cleuHalbHbIMA CBOMCTBA-
MH: XXapOCTOMKHUIA, U3HO-
COCTOMKHIA, XapONmpOYHbIit
(FOCT 7769—82**)

Byxsoit U. [Tocnenyouine 6ykBbl yKa3blBaloT
Ha HaJIMyHMe JIETMPYIOLUX 3IEMEHTOB,

a uMdpbl 32 HIMM — Ha COOTBETCTBYIOLLEE
collepXaHUe 3TUX JIEMEHTOB B MPOLIEHTaX.
IocnenHss 6yksa L1 yka3bplBaeT, 4TO YYryH
¢ wapoBuaHbIM rpadputom (YCSIL)

Yrneponucras ctanb
06GBIKHOBEHHOTO KauecTBa
(FOCT 380—94)

Byksamu Ct v undpamu 0, 1, 2...6.
YBenuyeHrue HoMepa 03HayaeT MOBbILLEHUE
COAEpXaHHUS YIJepoAa U npeaesyia MpoYHOCTH
npu pactaxeHuu (Crl, Cr2). CreneHb
PaCKHUCJIEHUS CTaIM 0003HayaeTcss 6yKBaMHU
mocsie uudp: K — KUnsuas, rnc — rnoaycrno-
KOWMHasl, CIl — CMOKOMHas

Yrnepoaucras cranbKa-
YeCTBEHHast KOHCTPYK-
LLIMOHHas

(FOCT 1050—88**)

OByms uucdpamu: 05, 08, 10, 11, 15, 18, 20,
25, 30, 35, 40, 45, 50, 55, 60. Onu
MOKa3bIBalOT CPEHEE COlEePXaHUe yTiepoaa
B COTBIX AOJSIX MPOLIEHTa. BykBbI KN 1 1NC
nocje uudp COOTBETCTBYIOT KUISALUEH WU
MOJIYCITOKOMHOM CTanu

HuskonernposaHHas
KOHCTPYKLMOHHAS CTallb
(FOCT 19281—89*),
JIerupoBaHHass KOHCTPYK-
LUMOHHAA CTallb

(TOCT 4543—71%),
peCCOPHO-TPYXUHHAas
ctanb (FOCT 14959—79*),
CTaJli BLICOKOJIETMPOBAH-
HBIE W CIUIaBbl KOPPO3H-
OHHO-CTOMKHME, Xapo-
CTOMKHE U XapOnpoYHbie
(FOCT 5632—72%)

IlepBbie nBe LMPBI YKa3bIBAIOT CPEAHEE CO-
Iep>XaHUe yrjiepoaa B COThIX AOJSX MPOLIEHTa.
BykBbI 32 LHdpaMU yKa3bIBalOT MPUCYTCTBHE
JIETUPYIOLLMX 3JIEMEHTOB, a UMdpLI nocie 6ykB
0003HayaloT CoAepXKaHUE JIETUPYIOLLMX 3J1e-
MEHTOB B npoueHTax (3512, 20H2M). Ecnu
COIEPXaHUE JIETUPYIOLLMX 3JIEMEHTOB MEHEE
1,5%, To undpa orcyrcrayet (50X, 15XM).
Byxsbl A, 111 B KOHLIe 0603HaYeHUIT MapoK
YKa3bIBalOT Ha TO, YTO CTaJIb COOTBETCTBEHHO
BbicOKOKayecTBeHHast (15XA, 20XH3A)

¥ 0COOOBBICOKOKAYECTBEHHAS



IIpodoaxcernue mabn. 1.13

Marepuan

O6o3HayeHHe

Yrnepoaucras
MHCTpYMEHTAJIbHAS CTallb
(FOCT 1435—90)

BykBoit ¥ u uudpamu, mokasbiBarolMMU
cpellHee colepXaHHUe yriiepoia B AeCAThIX
nonsix npoueHta (Y7, Y10). byksa A nocine
undp o603HayaeT, YTO CTAIb
BbICOKOKayecTBeHHast (Y8A)

JlernpoBaHHas
WHCTpYMEHTaJIbHAas CTAb
(FOCT 5950—73%*)

ITepBbie UKMdpPBI yKa3bIBAIOT CpelHEE COAEP-

XaHHe yriepoaa B JECSATBIX JOJSX MPOLEHTA,
ecnu oHo 6onee 0,1 % (9X1, 9XC). Ludpsi,

crosiiuue nocne 6ykB, 0603HayaOLIMX JIETH-
PYIOLLMI 3EMEHT, MOKAa3bIBAIOT €r0 CpeJHee
comepXxaHue B npoueHTax (X12, 8X3)

[MomuiMmHUKOBAst CTanb
(F'OCT 801—78*)

Byksamu LIX ¥ undpaMu, nokasbiBaloLIUMH
collep>XXaHHe XpoMa B JECSThIX AOJSIX MPOLIEHTa.
BykBbl nmocnie uudp nokaspBaloT HATUYKE
IOTIOJTHUTEJIbHBIX JIETMPYIOLLIMX 3JIEMEHTOB
(LIX15CT)

KoHCTpyKLIMOHHas cTab
BbICOKOI1 06pabaTbi-
BaEMOCTH pe3aHHUEM
(FOCT 1414—75%E)

BykBoii A 1 uMdpaMu, NMoKa3bIBalOILIMMHU
cpeliHee colepXaHue Yriaepoaa B COTbIX JOISX
npoueHTa (A12). Byksbl 10 1 nocne unudp
MOKAa3bIBAIOT HAIMYME JIETMPYIOLLMX JIEMEHTOB
(AC40XTHM)

AJIIOMMHMEBBIE CILIABbI:
JIUTEAHbIE
(F'OCT 2685—75)
nedopMupyembie
(TOCT 4784—74%)

Byksamu AJl, mocyie KOTOpbIX YKa3blBaeTCs
HoMep cruiasa (AJI2)

byksamu [, AK, AH, B, B, nocne koTopbix
yKa3sblBaeTcs HoMep criiasa ([ 16)

MarHuesBblie CriiaBbl:
JIMTEAHBbIE
(TOCT 2856—79%)
nedopMupyeMble
(FOCT 14957—76%*)

BykBamu M, nocne KOTOpbIX yKa3blBaeTCsl
HoMep cruiaBa (MunS5)

BykBamu MA, nocse KOTOpbIX YKa3blBaeTCsl
HOMeEp CIUIaBa

JlatyHu:
obpabaTbiBaeMble
JaBleHUEM
(FOCT 15527—70%*)
JIUTEHbIE
(F'OCT 17711—80)

Byksoit JI. [Tocnenytouiye 6ykBbl yKa3blBaloOT Ha
MPUCYTCTBUE JIETUPYIOLLIMX 3nieMeHTOB. [TepBoe
4yucno 0603HaYaeT coaepxaHue Meau B
MPOLEHTAX, OCTaIbHblE — COOTBETCTBYIOLLEE
T0C/IeJ0BATENIbHOCTY OYKB COEpXXaHHUE JIETH-
PYIOLLMX 371eMEHTOB B npoueHTax (JIMuC58-2-2)

BpoH3bI INTEHHBIE:
6€e30JI0BSIHHbIE
(F'OCT 493—79)
OJIOBSIHHbIE
(F'OCT 613—79)

BykBamu Bp. ITocnenyiouine 6ykBbl yKa3blBaloOT
NPUCYTCTBYIOLLME JIETUPYIOLLHE INIEMEHTBI,

a undpbl — KX comepxaHue B MPOLIEHTaX
(bp0O4-4)
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Oxonyanue maba. 1.13

Marepuan

O603HayeHne

MenHo-HMKeNeBbie
CrJiaBbl

Bbyksamu MH. IMocaeayiouiye 6yKksbl
YKa3blBAIOT MPUCYTCTBYIOLUME JIETUPYIOLLIME
anemeHThl. [lepBoe YMCIO 0603HAYaET COAEp-
>XaHWe HUKEJS B POLIEHTAX, OCTAIbHblE —
COOTBETCTBYIOLLIEE MTOCJIEIOBATEILHOCTH OYKB
colepXaHHue JIETUPYIOLIMX JIEMEHTOB
(MHXMu30-1-1)

BabouThI
(F'OCT 1320—74%*)

Bbyksoit b 1 yncioM, nokaspiBalOILKUM
colepxaHue oj1oBa B npoueHTax (588)

BonbdpaMcoaepxauime
6BICTPOPEXYIIHME CTATH
(FOCT 19265—73%)

Byksoit P u undpamu, nokaspiBaloliuMu
cpeaHee coliepXaHHe BoJbdpaMa B MPOLIEHTAX.
Byksbl 32 1MdpaMH yKa3biBalOT MPUCYTCTBUE
JIPYTUX JIETHPYIOLIMX 3JIEMEHTOB, a LIM(PbI
MocJie HUX — MPOLEHTHOE COAEePXaHUe ITUX
nerupytoumx aneMeHToB (P9M4KS)

CruiaBbl TBEpIbIE CIIEYeH-
Hbie (TOCT 3882—74*)

Byksamu BK — BonbdhpaMoBbie, undpa
0003HayaeT comepXxaHue KobaibTa B MPOLIEH-
Tax (BK6). BykBoit T — TMTaHOBO/NILGPaMOBLIE,
uudpa ob603HayaeT conepxaHue Kapbuaa
tuTaHa (T5K10)

BykBamu TT — THTAaHOTAHTAI0BONb(PPAMOBBIE,
LUOpBI YKa3bIBalOT CYMMapHOe COoepXaHue
KapOunoB TMTaHa ¥ TaHTana. byksa K nocine
undp 0603HayaeT MPUCYTCTBUE KOOanbTa,

a nocyeaymolue HH¢pbl — €ro KOJIM4eCTBO

B npoueHTax (TT8K6)

Ta6nuua 1.14

MexaHn49ecKne CBOHCTBA OTIIMBOK M3 qyryHa

IMpenen [Mpenen
Mapka MPOYHOCTH TpH Mapka NPOYHOCTH TPH
qyryHa PacTAXEHHUH O, , 4yryHa PacTAXEHUH O, ,
MIla MIla
Cepuuli yy2yH
CYy10 100 CY24 240
C4yls 150 CY2s 250
CUl18 - 180 CY430 300
C420 200 CY3s 350
Cy21 210
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OkonyaHnue maba. 1.14

Mapxa [Mpenen npoyHoCTH Mapka [Mpenen npoyHoCTH
uyryHa npucljaf:;:ﬁzﬂuu ayTyHa npuﬁ;:a‘craﬁeauuu
P Boicoxonpounbiii uy2yn P

BY 35 350 BY 60 600

BY 40 400 BY 70 700

BY 45 450 BY 80 800

BY 50 500 BY 100 1000

Koexuii yyeyn

K4 30-6 294 KY 55-4 539

KY 33-8 323 K4 60-3 588

KY 35-10 333 KY 65-3 637

KY 37-12 362 KY 70-2 686

KY 45-7 441 K4 80-1,5 784

K4 50-5 490

XKaponpouneiii uyeyn (¢ waposudnsim epagumom) npu 873 K, He menee

YHI19X31I

[

250

| ]qHur?Lu

300

XKapocmoikuii yyeyH (¢ wapoeudnvim epagumom) npu 873 K, e menee

Y1022l | 350 [ |
H3Hococmolixuii yy2yn

yxs3 150 Yyx28 370

yx3T 200 yXx32 390

yx16 350 YI06C5 120

4yXx22C 290

Ta6nuua 1.15

IIBeToBOE MapKHpOBaHHE CTajei M TBEPAbIX METAIIOB

Marepuan

| LBeT Kpacku

Cmanb 06bIKHO

8EHHO20 Kauecmea

Cr0 KpacHblit ¥ 3eneHblit
Crl benblit U uepHbIit
Cr2 Kentolit

C13 KpacHbiit

Cr4 YepHbiit

Crs 3esieHblH
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IlIpodonxcenue maba. 1.15

Marepuan

|

LIBeT kpacku

Cmanb yenepoducmas kavecmeenHas

08, 10, 15, 20 Benblit

25, 30, 35, 40 Benblit U XenTolit

45, 50, 55, 60 Benblit ¥ KOpUUYHEBBIH
Cmans ne2upo8aHHas KOHCMPYKUUOHHAA

XpoMucras 3eneHsblit U XeNThlit

XpoMoMonubaeHoBas 3eneHblt U GUONETOBBIN

XpomoBaHanueBas 3eseHblit U YEPHBIi

MapraHueBas KopuuHeBblit U CUHUI

XpoMoMapraHUOBUCTas CHHMI1 ¥ YepHBIit

XpoMOKpeMHHCTast CHHHUIt M KpacCHBI#

XpoMoKpeMHeMapraHueBpas

KpacHblit 1 puoseToBbIi

Hukenb-mMonubaeHoBas

Kentblit u ¢puoneToBbIit

XpOMOHHKeJIeBast

XKentbiit U yepHblit

XpOMOHUKeb-MONUOAEHOBas

DuoneToBblit ¥ YEPHBII

XpoMoaloOMMHUEBast AJIIOMUMHHUEBBI

Cmanb Koppo3uoxHo-cmolikas
XpoMucrasi ANIOMMHMEBBIN U YEPHBI
XpoMoHHKeeBas AJIIOMMHMEBBIN U KpaCHbIH
XpoMOTHTaHOBast AJIIOMUHMEBBIN U XEJThIiH

XPOMOHHUKeIEKPEMHHUCTAst

AJIIOMUHMEBBIN U 3eJIEHBII

XpOMOHHKENBTUTAHOBAS

AJIIOMUHMEBBIN U CUHUM

XpoMoHHKeNleHHoOHeBast

AJIIOMUHHEBBIN U OENbIHA

XpOMOMapFaHLlCBO-HMKCHCBaﬂ

AJIIOMMHHMEBBIA U KOPUYHEBBIN

XDOMOHMKCHCMOJIMG}ICHOTMTaHOBaﬂ

AJIIOMMHMEBBII M PUONETOBBI

Cmanb 6bicmpopexcyuasn

P18

BpoH30BbIit U KpacHbIi

P9

BpoH30BbIit
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OxoHuarue mabn. 1.15

Marepuan

LiBeT kpacku

Teep@ue ChAaaebl che4eHHble

BK3-M YepHblit ¢ OpaHXeBOit MOJIOCOM
BK6 Cunmii
BK6-M CuHuii ¢ 6enoi monocoi
BK6-B ®uoneToBblit
BK8 KpacHbrit
BKS8-B KpacHblit ¢ cMHe mosocoii
BK10 KpacHblit ¢ 6e10it nonocoi
T15K6 3eneHsbli
T30K4 Tony6oit
Ta6nuua 1.16
OnpenesieHne MapKH CTAJH MO HCKpe

Cranb XapakTepucTHKa MyyKa UCKD

Huskoyrneponucras KOpOTKHi1 TEMHO-XEJITbII NYYOK MCKP,

HeJierupoBaHHas (yrjiepona
no 0,15 %)

MPUHUMAIOLUMX (POPMY MOJIOCOK U CTAHO-
BALIMXCS OoJiee CBETIBIMU B 30HE CTOpPaHMS
MaJIO 3Be31000pa3HbIX Pa3BETBICHHUI

CpenHeyriepogucTas
HeJiernpoBaHHasi (yriepoaa
0,15...1,0%)

C yBeJIMYEHUEM COLlEPXaHHUA yrjiepoaa
obpa3yeTcst 6oJiee MJIOTHBIN U OoJiee CBETbIM
KEJIThII MY4YOK UCKP C MHOTOYMCJIEHHBIMU
3BE€3J0YKAMHM U OTBETBJICHUSIMH JIyuyei

Bricokoyrneponucras
HeJierMpoBaHHas (yriepona
6onee 1 %)

OueHb IUIOTHBIN XTI MYYOK UCKpP C MHO-
rOYMCIEHHbIMHU 3Be3104YKaMu. [1pu yBenu-
YEHUH CONEPXaHHs YrJiepoJa YMeHbILIAeTCs
SIPKOCTb MU YKOPauMBaeTCH My4yOK MUCKD

HenerupoBaHHas ¢
NOBBILIEHHBIM
conepxaHHUeM MapraHua

HIMpoKHit MIOTHBINM APKO-XENThIH My4oK
UCKp; BHELLHSAS 30Ha JTMHUI UCKP OCOOEHHO
sipkasi. MHOroyMcyieHHbIE pa3BeTRICHUS
ayyen

MapraHuoBucTas
(mapranua 12 %)

IIpeo6nagaHne 30HTOOOPa3HBIX UCKP

KoHctpykumnoHHas
(uukens oo 5 %)

SIpkue xenTbie JUHUU UCKD B BUIIE S3BIYKOB,
pacilernjieHHble Ha KOHILIE; YBEJUYeHE
SIDKOCTH B 30He cropaHus. [1pu yBennyeHUu
colepXaHHs yrjaepoaa Ha KOHLaX UCKp
MOSIBJISIOTCS 3BE€300YKH
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Oxonuanue maba. 1.16

Cranb

XapakTepuCTHKa MyyKa UCKD

XpOMMCT‘aﬂ C HHU3KUM

COACPXAaHUEM yriepooa U

BBICOKUM COOEPXAaHHUEM XpOMa

KopoTkuit TeMHO-KOPUYHEBBIH My4OK UCKP
6€e3 3Be3104eK, cabopa3BEeTBICHHBI;
MCKpBI MPWIMNAIOT K MOBEPXHOCTH
uIM$oBaNBHOrO Kpyra

Hukenepas

BbICOKOJIETMpOBaHHas

ITpu conepxanuu 35 % HUKeNsE KpaCHO-
XeJToe OKpalMBaHue nydka. [1pu 6onee
BBICOKOM COIEPXaHUU HUKeENS (OKOJIO
47%) SIPKOCTb UCKDP 3HAUYMUTEJBHO
ocnabeBaeT

XpOMOH UKeJIeBas

XKenTto-KpacHsle UCKpPHI C 6ojiee APKUMH
nosocamu B 30He cropaHus. [1pu noBbi-
LLIEHHOM COIEPXaHWH XpOMa U HUKEJIS
NYYOK UCKp 60Jjiee TEeMHBIN

BonbdpamoBas

KpacHble KOpOTKHE UCKPBI; TMUHUU UCKD
OTYETIUBO U3rubalorcst BHU3. Pa3BeTRie-
HHUe 3Be30YeK yriepona oTcyTcTByeT. YeM
Bblllle cofepXaHue Bonb(dpama, TeM ciabee
o6pa3oBaHKE UCKD

MonubneHoBast

SIpKo-XenTble UCKPBI B BUIE SI3bIYKOB.
I1py HU3KOM ComEpPXaHUU KPEMHUS S3bIY-
KM BUIHHI Nepel 3Be3104YKaMHU yriepoaa,
MPH MOBHIIIEHHOM COAEPXaHUU —

3a 3Be3I0YKaMH yrjiepona

Ta6bauua 1.17

MexaHn4yeckne CBOMCTBA YIJIEPOAUCTON CTAJIH OOBIKHOBEHHOro Kayectsa [7]

Mapka | g MITa |\ | 5% | | M 6 Mma |7 | s %
Cr0 310 - 23 | |Cr3rnc | 380..500 | 250 | 26
Crlkn | 310..400 | — 35 | |Cr3Tcn | 380..500 | 250 | —
Crlnc | 320..420 | — 34 | |Crdxkn | 410..540 | 260 | 25
Crlen | 320..420 | — 34 | [CrdTnc | 410..540 | 270 | 24
Cr2kn | 330..420 | 220 | 33 | [CrScn | 490..635| 290 | 20
Cr2cn | 340..440 | 230 | 32 | |CrSTnmc | 450..590 | 290 | 20
Cr2nc | 340..450 | 230 | 32 | [Crénc 590 320 15
Cr3nc | 380..500 | 250 | 26
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Taobnuua 1.18

Mexannyeckue u ¢pu3ndecKHe CBOHCTBA YIJIepOAMCTOMH
Ka4eCTBEeHHOH KOHCTPYKUHOHHO# cTauu [7]

Teep-
Mapka| Oy, o s gl aw o | Aot Y, A, a-109,
crumm | MITa | MIa |°% kx/M2 | ¥* 7 | HB, He | r/cm’ |B1/(M-°C)| 1/°C
Gonee
08 320 196 33 — 60 131* | 7,83 81 11,6
10 330 205 31 — 55 143* | 7,83 81 11,6
15 370 225 | 27 — 55 149* | 7,82 78 11,9
20 410 245 25 — 55 163* | 7,82 78,5 11,1

25 | 450 | 275 | 23 882 50 | 170* | 7,82 75,7 11,1
30 | 490 | 295 | 21 783 50 | 179* | 7,817 75,7 12,6
35 530 | 315 | 20 686 45 | 207* | 7,817 75,7 | 11,09
40 570 | 335 19 586 45 | 187**,| 7,815 60 12,4

217*

45 600 | 355 16 | 490 40 | 197**,| 7,814 60 11,65
229*

50 630 | 375 14 380 40 |207**, | 7,811 60 12,0
241*

55 650 | 380 13 — 35 | 217**,| 7.8 60 11,0
255*

58 600 | 315 12 — 28 | 217*,| 7.8 60 —
255*

60 680 | 400 12 - 35 [229*+,| 7,8 59 11,1
255*

MMpuMeyaHue. *, ** — tBepnocts HB [u1si ropsiuekaTaHON ¥ OTOXXKEHHOMN CTaH
COOTBETCTBEHHO.

Ta6nauua 1.19

Mexannyeckue CBOHCTBA MPOKATA U3 HU3KOJIErHPOBAHHOM
KOHCTPYKUMOHHO# cTanu [7]

’;4125’]';3 O, MIla| 10 | 8, % ’fg‘;“ o, MIla| 7% | 5, %
12rc 461 | 312| 26 | [14I2 461 | 333 | 21
ISXCHO | 490 | 343| 21 | [I8N2Adnc | 588 | 441 | 19
0912 441 | 305| 21 | [16rcC 490 | 322| 21
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Oxonuanue maba. 1.19

Vapka o Mial 7 | 5, % Vapa o, Mmal 7 | 5, %
17TC 510 | 353 23 | [1axrc 490 [ 343 22
09121 441 [30s| 21 |[isxcHm | 490 | 343] 21
10r2Cl 490 | 3s53| 21 |[loxcHm | 530 [392] 19
I5TD st0 | 3712] 21

Ta6nuuoa 1.20

Mexanunyeckne CBOHCTBA MPOKATA M3 JIETHPOBAHHBIX CTAJIEH

Mapxa Oppr | On |85 | 4y Mapka O | On |85 4w
CTaJiu MIla|MIa| % |xkdx/m? CTajnu MIla|MIla| % |kIx/M?
Xpomucmas cmano
15X 7351490 12| 686 [ [35X 910| 735( 11| 686
15XA 735490 | 12| 686 | [38XA 932 786 | 12| 882
X 786 | 638| 11| 587 | [40X 980 786 | 10| 587
30X 884 | 735| 12| 686 | 45X 1030 835| 9 | 490
30XPA 1570{ 1280 9 | 1470 | [50X 1080( 8841 9 | 391
Mapeanyoeucmas cmane
20T 4511274124 — 1012 4221 245( 22| —
25T 490295122} 882 | |30I2 588|343 15| —
30r 540 315|120} 783 | |35I2 618363 13| —
35T 560 | 333[ 18| 686 | [40I2 658138212 —
40T 583(353| 17| 587 | (4512 6861402 | 11| —
45T 569|372 | 15| 490 | |50I2 735|421 11| —
50r 6481392 13| 391
Xpomomapeanyoeucmas cmanb
18XT 884 | 735| 10| — 40XITP 980 786 | 11| 783
18XI'T 980|884 | 9| 783 | |35XI'® 912| 786 | 14| 783
20XTP 980|786 | 9| 783 | |20XI'M 11781080 10| 783
27XTP 1375/ 1178] 8 | 587
XpomokpemHucmasn cmans

33XC 884 | 686 | 13| 783 [ [40XC 1225/1080| 12| 343
38XC 932| 735( 12| 686

2 Bepeuna 33





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































