MuHHUCTEpCTBO HayKU U BhIcuiero oopasosanust PO
®enepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs
«YpanpCKui roCyJapCTBEHHBIN JIECOTEXHUYECKU YHUBEPCUTET

Kadenpa: TM u TM

Jlomaimnsas padora

o Teme: «Pacder peXXxuMOB pe3aHus
IIPU TOKapHOU 00paboTKe»
1o Kypcy: «Marepuanoseaenue. TexHomorus

KOHCTPYKIIMOHHBIX MaTCPUATIOB»

BeinonHumn: ctyaeHt
rpynnsl cATH-21
Poauonos /I. B.
ITpoBepui: ipenogasarens
Nmrommn B. B.

Exarepun6ypr, 2020



1.1

Llens:

1.

3amanue

OcBouth MCTOAUKY M BBIIIOJIHUTD pacqéT OIITUMAJIBHOT'O PCKUMA PC3aHUA IJIA

TOKapHOU 00pabOTKHU 3arO0TOBKH.
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Puc. 1 — Dcku3 37€MEHTOB peKuMa pe3aHus Mpu 00TauYMBaHUU

B cxeme ykazaTh CBOM pe3el] B COOTBETCTBHE C M. 2.3

B kauectBe 3aroToBKM HCIIOJIB3YIO IIPOKAT, BCJICIACTBUC I3TOI'0 IMOBCPXHOCTH

3arotoBku mpuHuMaro 6e3 kopku. lllepoxoBaroctu moBepxHocTH Aetanmu R, = 12,5

BBITIOJIHAIO YCPHOBOC TOUYCHUC.




2. Ilopsiaok BbINOJHEHUS PadOTHI

2.1 Boibop coco0a ycTaHOBKM 3arOTOBKH HA CTaHKE

3aroToBka JOJKHA 3aKpEIUISIThCS B TPEXKYJAUKOBBIM MAaTpOH, T.K. JUIMHA
00paboOTKM HE TpEBBIMIACT YeThIpeX auameTpoB (l; < 4d, 50MM < 72MM) u 1uameTp
JeTaIM MEHBIIEC auameTpa oOpaboTku Haj ctanuHo (d < d.,, 18MMm < 250MMm) [1,
npui.2].

2.2 BpiOop Moaenu cTaHka A1t 00pabOTKU 3arOTOBKU

Mopnenb cTaHka BbIOMpAO MO TEXHUYECKUM XapakTepuctukam [1, mpui.2] B
COOTBETCTBHUM € rabapuraMu 3aroToBku (22 mm u 150 MM), criocoOOM €€ yCTaHOBKHU U
TUTIOM TPOM3BOJACTBA. lIpM yCTaHOBKE 3aroTOBKM B TPEXKYJAUKOBBIA MATPOH
YUUTHIBAIO HaWOONBIIMIA JuaMeTp o0paboTku Haa cTaHuHOM (d.. = 250 mm). [Ipu
YCTAHOBKE 3aroTOBKM B IIEHTPAX YUYMUTHIBAI0 HAMOOJBIINN guaMeTp O0OpaOOTKH Haj
cymnoproM (do; = 125 MM) u paccrosaue mexay uenrpamu (I, = 500 mm). Ilpn
00paboTKe 3ar0TOBOK B BUJE MPYTKOB AJTUHOWU 0OJiee pacCTOSHHUS MEXKIY LIEHTpaMu
IpU BBIOOpPE MOJIENIM CTaHKAa YYWTHIBAIO HAMOOJBIINI AWAMETp MPyTKa B IIMHHIEIE
(dyn = 25 mMm). CpaBHuBas rabapuTHbBIE pa3Mephl C TEXHUYECKUMH XapaKTePUCTUKAMU
TOKapHO-BUHTOPE3HBIX CTAHKOB, IPUMEHSII0 CTaHOK MoAenbto 161111

2.3  Bribop pesna

BbIOOp BBINOJIHSIO B 3aBUCMMOCTM OT BHAa TokapHoil omepamuu (TO=1),
xectkoctu cuctembl CIIWUJl (xectkas cucrtema), wmonxenu cranka (1M6111I),
obpabateiBaemoro Marepuania (bponza bp937KJI) u cocTosiHUS MOBEPXHOCTU 3arOTOBKU
(pokar).

Brei6op Tuma pesna BHIIOJHSIO B 3aBUCHUMOCTH OT BHUAAa TOKapHOH omnepaunuu
(ITpunoxenne 3). OCHOBHBIE THIIBI TOKAPHBIX PE3LIOB, OCHAIIEHHBIX TBEPIOCTIIABHBIMU
MJIaCTUHAMM, TIPUBEACHBI B puit. 4, [1].

Bb160p BBICOTHI pe3lia BHIMOIHSIO B 3aBUCUMOCTH OT MOJIETIN CTaHKa, Ha KOTOPOM
BEITIONHSETCs: 00paboTka. Beicota pesnia H momkHa OBITH paBHA PACCTOSHUIO OT JIMHUU
IIEHTPOB JI0 OMIOPHOM MOBEPXHOCTH pe3teaepsxkarens h (16 = 16) [1, npwin.2]. [lupuna
pesna s TOBbIMEHHUS KecTkocTh cuctembl CIINMJ[ mpuHuMar HauOONbIIYIO
CTaHAAPTHYIO JUIsl BBIOpAaHHOW BBICOTHL. BbLieT pactounbix pe3noB (L) BbiOMparo B

3aBUCUMOCTH OT JUTMHBI pactaunBanus (L > [;,100 > 50).



Beibop Mapku TBepHOro cIjiaBa BBINOJHSIO B 3aBUCHMOCTH OT MaTepuaia

oOpabaTbIiBaeMoOii 3aroTOBKU U XapakTepa oopadbotku (BK6) o nmpui. [1].

\\ J ml
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Puc. 2 — Pe3en TokapHbII TPOXOAHOM, OTOTHYTBIN C INIACTUHKAMH U3 TBEPJIOTO

crutaBa (I'OCT 18877-73)

Ceuenue BennunHa OCHOBHBIX yIJIOB, TPaj
O06o3HaueHUE pesna Lvv | m,Mm | a, MM
H X B, Mmm ¢ ¢l 14 a A
2102-0023 16x 12 100 7 10 45 45 100

2.4 OmnpeneneHue ryOUHbBI pe3aHus

['myOuHy pe3aHusi pacCYMTHIBAIO B 3aBUCHMOCTH OT MPHUITyCKa Ha 00pabOTKy
3arotoBku. [Ipu yepHOBOI 00pabOTKE MPUMYCK CHUMAETCS 3a oJAuH Mpoxo..Ilpu 3Tom
JUIST BCEX TOKApPHBIX OINepanui, KpoMe TOJIPE3KH TOPIIOB, TIyOWHAa pe3aHus

paccuuThIBaeTCs o Gpopmyre:

D—d
t = > MM
rae, D — nuameTp 3aroToBKH, MM;
d — nuaMeTp JeTallu, MM.
22—-18 4
t = T = E = 2 MM.

2.5 Ormnpenenenue nojgayu
Beibuparo Benmmuunny mnomaunS = 0,4 — 0,5 MM/006B 3aBucMMOCTH OT BHIA

00paboTKN (YEepHOBOE TOUYEHHWE), MaTepuajia 3aroTOBKM (MEIHbIN cruiaB — bponsa
4




Bbp93KJI), ceuenus pesua (16x12 mm), nuamerpa aeranu (18 mm) u riyOuHBI pe3aHus
(2 mm) [1, mpui. 7].
BriOpaHHyI0 BeIWYMHY NOJA4d MPOBEPSIO MO TEXHUYECKUM XapaKTePUCTHUKAM

cranka [1, npun.2]. Tlpu 3Ha4eHUAX NPOJOIBHON MOdauu Sy, BHIOMparo OnmKaniiee

cxoxkee 3HaueHue 0,4 Mmm/00.
2.6  OnpeneneHue CKOPOCTU pe3aHUs

CkopocTh pe3aHus npu TouyeHuu st ctaHkoB Oe3 UIIY onpenensercs mno

bopmyre:
U_Tm.txy.syy

rae, T — cpeHee 3Haue€HUEe CTOMKOCTH UHCTpyMeHTa, T = 60 MUH;

t — ryOuHa pe3aHusi, MM;

S — nomaya, MM/00;

Cy — xodpPUIMEHT, PaBHOSMIMNA OT TMOAAYM M Marepuaja 3aroTOBKH, NMPUMEHSIO IS
YYT'YHOB ¥ MEJIHBIX CIIJIaBOB MpU 00paboTKe pe3lamMu ¢ TBEPAOCIUIaBHBIMU TutacTuHKamu u3 BK6C, =
292 mpu S < 0,40 MM/ 06;

m, x, — I[OKazaTelu CTEleHH, 3aBHUCAIIUME OT BHAAa OOpaOOTKHU: MPU TOUYEHUU U
pactaunBanuu m = 0,20, x,, = 0,15;

Y, — TIOKa3aTeNlb CTETIEHH, 3aBUCSIINI OT MaTepralia 3arOTOBKH H TOAAYH, IPUMEHSIO JUIS
YYT'YHOB M MeJHBIX cruiaBoB Y, = 0,20 mpu S < 0,40 MmM/006;

Ky — K03 dunment, 3aBucsmuii oT kauecTBa 00padaThIBAEMOro Marepuaia, IPUMEHSIO

1862 1862
JUIS YyT'YHOB ¥ MEJIHBIX CIUIaBOB K, = (ﬁ)l'25 = (m)l'25 = 2,23;

K,, — KO3hQUIMEHT, YYMUTHIBAIOIIUI  COCTOSHHUE TIOBEPXHOCTH  3aroTOBKH,
npumessitoK,,, = 1(3arotoBka 0e3 KOpKH);

K, ,—KO>QPUIMEHT, YJYUTHIBAIOIIMNA MapKy TBEPJOCIUIABHOM IUIACTUHKH, HPUMEHSIIO
K., = 1(BK6);

Ky, — x0duuueHT, yYuTHIBAIOIIMA BEIMYKMHY IJIABHOTO yIJa B IUIAaHE y pe3la,

npumenso K, = 1 (¢ = 45°);
K1, — KOOQQUIMEHT yUNTHIBAIOIIMA BEMYKMHY BCIIOMOTATENLHOIO YIUIa B IUIaHE y Pe3la,
npumensio K1, = 0,87(p1 = 45°);

K., — xo3puiuent, yuuThIBalOIIMi paauyc IpHU BEpUIMHE pe3lia, npumeHsio K., =
0,94(r = 1,0 mm) (Tabu. ITpunoxenue 5);

K,, — xo3¢pdunuent, yduThBarolMid BUA 00paOOTKH, MPUMEHSI0 A HapyXHOTO
toueHusK,, = 1.

Ky * Kny * Ky K(pv ) Kgolv * Ky * Koy, M/MUH

292
600,20 . 20,15 . 0,40,20

~ 254 M/MUH

V= +2,23-1-1-1-0,87-0,94-1 = 254,17

ITocne OIIpCACIICHUA CKOPOCTH PpPE3aHrA pPaACCHHUTBIBAKD YaCTOTY BpPAIICHUA

HITTUHETS 110 opMmyJie:

_1000-v 5
n= — ,00/MUH



r7ie, U — CKOPOCTh pe3aHusi, M/MUH;
T — MaTeMaTu4ecKas mocrosaHas, w = 3,14;
D — nuameTp 3aroTOBKH, MM.

_ 1000-254 _ 659 ~ 3677, 06
"= 31a-gz 007089 % 3677,00/mun

HaiinenHyro 4acToTy BpalleHUs UINUHICAS MPOBEPSII0 IO TEXHUYECKUM
XapakTepucTukaM ctanka [1, mpuin.2]. Takol 4acTOThI BpallleHHs IIMUHJENS y CTaHKa
HET, TI0ITOMY Oepy Onrpkaiiliiee MEHbIee 3HAYEeHUE U3 TEXHHUYECKUX XapPaKTEPUCTHK

(n, =2000). Ilo CKOPPEKTUPOBAHHOW  YACTOTC  BPAIICHHUS  IOJCYHUTHIBAIO

(haKTHYECKYI0 CKOPOCTh pE3aHus, KOTOpas BO3MOKHA TpH paboTe Ha BBHIOPAHHOM
CTAHKC:
T D - n,
Y¢ = 71000

rJe,m — MaTeMaTH4ecKas IMocTossHHasA, m = 3,14;
D — nuametp 3aroToBKH, MM;
N, — 49aCTOThI BPAIICHUS IIITMHENS, 00/MUH.

,M/MUH

13,1422 2000
Vo = 1000

2.7 TIpoBepka pexuMa pe3aHusl 110 MOIIHOCTH CTaHKa

= 138 m/MuH

[locne BbIOOpa pexuMa pe3aHusi NPOBOXKY MPOBEPKY Ha JOCTATOYHOCTD
MOIIIHOCTU 3JIEKTPOABUTATENd CTaHKa. J[Ji1 3TOro B 3aBUCUMOCTH OT MPOYHOCTH
oOpabaTtbiBaeMOro matepuaia 3arotopku gg = 392 Mlla, rinyOunsl pe3anus t = 2 MM,
BeM4MHBl mogayn S = 0,4 u ckopocTu pesanus v, = 138 M/MUHHAX0KY MOUIHOCT
Ny = 2,0 kBT, HEoOxoquMyto Uil pe3anusi pu BhIOpaHHOM pexxuMme 1o npui. 10 umum
11. HaiiteHHy!0 MOIIIHOCTh CPAaBHUBAIK C MOIIHOCTBIO HA IINMHJEIE CTaHKA, KOTOPYIO
OTIPENICIIIOT 10 hopMyJIe:

Ny = Ny -1, KBT

rae, Ny, — MOIHOCTh IBMraTels CTaHKa,
n — KII/] cranka.

Ny, =3-08=24xkBr
[Ipu 5TOoM BBIMONHsETCA yenoBue Ny < Npg, (2 < 3).

2.8  Pacuer 0OCHOBHOTO (TEXHOJIOTHYECKOT0) BpeMEHH 00padOTKH



OCHOBHOE TEXHOJIOTUYECKOE BpeMsa O0OpabOTKHM 3aJlaHHOM IOBEPXHOCTH
3arOTOBKH ONPEAEIsIo 1o hopmyIie:
L+ +1

(0]
n(pS

, MUH

TJIE, Ny, — 9aCcTOTa BPALIEHUS IIIUH/IENS, CKOPPEKTHPOBAHHAS I10 XapaKTEPUCTHKE CTaHKa,
00/MuH;

S — mojayda, CKOpPpEKTUPOBAHHAs TI0 CTaHKY, MM/00;

[ — nnuaa oOpabaThiBaeMOW TOBEPXHOCTH WJIM BEJIWYMHA PAJWyca 3aroTOBKH IIPU
00paboTKe ee TopIia, MM;

l{ — BenmmuMHa Bpe3aHus pe3lia, MM;

[, — BenmuumHa mepebera pesia, MM.

. _150+2+40
> 2000-0,4

Benuuunsl Bpesanus [; u nepebera [, pesna npuseaeHsl B npwi. 12, [1]. Eciu

= 0,19 muH

mmna neramu l; < I, (50 < 150), 10 [, = 0.
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