2.3. IlpakTueckue 3aHsATHS.

= § o Homep

% = 8 HaumenoBanue npaktuiyeckux padboT TEMBI T10

T2 dopme 2.1

1 2 3

1 2 | Onpenenenue THIIA MPOU3BOJICTBA 2.1.2

2 2 Br160p panmonanbHbIX cxeM 0a3upoBaHus. PacueTsl MOrpernHocTi 2.1.3
YCTaHOBKH 3arOTOBOK Ha CTAHHHE

3 2 KayecTBeHHBIN U KOJMYECTBEHHBIN aHAIN3 TEXHOJIOTMYHOCTH 2.15
KOHCTPYKLIUU JEeTaIu

4 4 [TocTpoeHue u pacuer TEXHOJOTUUYECKHUX PA3MEPHBIX LIENIEH IpoIecca 2.15
MexaHo00pabOTKH 3ar0TOBKOH JieTaneil MalliH
Pacuer onTManbHOro HACTPOEHHOTO Pa3Mepa U MOTPELIHOCTH 2.15

5 2 HACTPOMKHU CTaHKa MO MPOOHBIM 3ar0TOBKAM C UCIIOJIb30BAaHUEM
YHUBEPCAIBLHOTO U3MEPUTEIBHOIO HHCTPYMEHTA C IOCTPOCHUEM
TOYHOCTHOM AMarpaMMbl 00pabOTKH HACTPOCYHOM MapTUH JIeTajen

6 2 [TorpemnocTu oéiupa60TKH, BLI3BaH1£017I yIpyrumu aedopmanusiMu 2.15
TEXHOJIOTUYECKON CUCTEMBI O] IEWCTBUEM CHUJI PE3aHUs

7 9 Pacuer norpemnocTeit 06pabOTKH, BEI3BAHHBIE H3HOCOM U 2.15
TeMIepaTypHbIMA Ae(pOpMalusIMH PEXYIETO HHCTPYMEHTA

2.15

8 2 | Metoabl 1 OPSIOK OIIpEIeIEHUEe HOPM BPEMEHH I10 SJIEeMEHTaM

9 2 AHanUTUYECKOE ONpEeIeICeHUEe TPUITYCKOB U MEKOTIEPAIIMOHHBIX 2.15
pa3MepoB.




ITPAKTUYECKAS PABOTA Nel

Tema: «Onpeoenenue muna npousgoo0cmea

Tun mnpousBoAcTBa XapakTepusyercs Kod()PHUIIMEHTOM 3aKperieHHs
onepanui, KOTOPbIM MOKa3bIBAET YMCIIO PA3IMYHBIX ONEpalvi, 3aKPEIJICHHBIX B
CpeIIHEM I10 1eXy (YUacTKy) 3a KaKJIbIM padO4YUM MECTOM B TEUEHUE MECSLA.

JIyist mpeBapuTeILHOTO pacueTa Kod(ppuimenTa 3aKperuieHus oneparui
MOTYT OBITh UCIIOJIb30BaHbl HOPMBI BPEMEHMU 1y WA Ly« , B3ATBIE U3 0A30BOrO
Texmpouecca

Jlist pacdera k03 dULIMEHTa 3aKpEIJICHUST Onepalil coCTaBiseTcsl Ta0-
nuna (ta6n.l). B nmepByro rpady 3amuceIBarOTCs Bce omepaiuyd 6a30BOrO TeX-
[po1ecca, BO BTOPYK) — HOPMbI BpPEMEHH 1y UITH Typry .

Omnpenensercs U 3aMUChIBAETCS B TPETHIO Ipady TabIUIIBI pacyeTHOE KO-
JIMYECTBO CTAHKOB /1, AJISl KayKJI0M OTEepalu:

le.—K)

N -
m. = tmm. (t

P 60 ' F{) ' 773.H. ’

rae N — romoBoii 00beM BBITYCKa JAeTanel, MWT.; Ly (tum-«) — MTy4HOE WIN
HITY4YHO-KaJIbKYJSLIMOHHOE BpeMs, MUH; Fy — NeHCTBUTENbHBIN roJ0BON (OHT
BPEMEHHU, Y; 77,,— HOPMATUBHBIA KOA(PPUIMEHT 3arpy3ku o0opyaoBaHus (s

pacueToB B KypCOBOM MpoekTe npunumaercs n,, =0,75...0,85).

[Ipunsitoe unciao paboumx mect P (uerBepras rpada) ycTaHABIMBAIOT
OKpYTJIEHUEM 3HAuY€HUU m, (TpeThs rpada) 10 Onurkailiiero GOJbIIEro 1eIoro
qHClIa.

Jlanee uist KaKJI0M onepalvy BEIYUCIISIIOT 3HaUeHUE (PaKTUUEeCKOTO KOd(-
buureHTa 3arpy3Ku

m

KonuyectBo omepanuit (mocnegansisi rpada), BBHIIOIHIEMBIX Ha paboyem
MecTe, onpeensercs no gpopmyie:

0o
773.(,%).

KoaddurmenT 3akpernnenus onepaiuii pacCCUUThIBaeTCs M0 (HopMyIie:

0

Tabnuya



Pacuem xoagppuyuenma saxpennenus onepayuii

Oneparust t mp P 'Kd. 0
MHH

05. TokapHas 4,2 0.084 1 0.084 9,20

10. ITpoTspxkHas 1.2 0.024 1 0,024 33,3

15. 3ybodpesepras 8.6 0,178 1 0.178 4.49

20). 3y0oneBuHTOBaJIbHAS 3.4 0.070 1 0,070 11,43
25. BayrpunuiadoBanbpHas 41 0,085 1 0,085 9.41
30. ITnockonumdoBanbHas 3,6 0.074 1 0.074 10.81

D> P=6,)> 0=4864.

[To 'OCT 3.1121-84 npunsATH caeayroniue Ko3QQGUIMEHTH 3aKpeTICHHs
OTIEPALUHN Ks -

— MAaccoBOE MPOU3BOJICTBO — Ko =1;

— KPYHHOCEPUIHOE — K3, =2... 10;

— CpeaHecepuitHoe — K, =10...20;

— MEJIKOCEepUHHOe — K5, =20...40;

— EIUHUYHOE — K, >40.

[To nanHbIM TabmUIEl 1 U1 KO PUIIMEHTA 3aKPETUICHUS OTICpaIiuu
MMEEM.

K, - &2
3.0. ZP
HpI/I OTCYTCTBHUHU 6330BOFO TCXIIponccca THUII IIPpOU3BOACTBA

MpeABapUTEILHO MOXKHO OIPEICIUTH 10 TOJOBOMY BBIIYCKY U Macce JieTayei
cM. Ta0nuuel 2, 3, 4.

= 48,64/ 6 = 8 , 4TO 03HAYAET — KPYIMHOCEPUITHOE TTPOU3BOICTBO.

Tabnuya 2.
Buvibop muna npouzeoocmea no 200080my 8bINYCK)y U macce oemaieu
B wmykax
Tun npousBoacTea ["ogoBoO# 00BEM BBITTyCKA JI€Tae
Cpennux, Menkux, 10 8 Kr
Kpynnsix, 50 kr u 8..50 xkr
Ooiee
Enununynoe o 5 o 10 1o 100
Cpennee 5...1000 10...5000 100...50000
MaccoBoe cB. 1000 ¢B. 5000 ¢B. 50000

IIpu 3TOM TIOCITIE pacuera HOPM BPEMEHH MO BCEM ONEPALMSIM BBIOIHS-
eTCsl pa3zeN «YTOYHEHHE TUIa TTPOU3BOJCTBA» HA OCHOBE pacuera Koddduim-
€HTAa 3aKPEIUICHHS ONIEPallMil TI0 TPUBEAEHHOMU BBIIIE METOIUKE.

Tabnuya3.



Buvibop muna npouzeoocmea no macce oemaieii U ux KOIuyecmasy

Macca netany | BenrdrHa ronoBod IporpaMmsl BITYCKA, HIT.
(u3menus) Kr Meinkoce- Cepuitnoe Kpynnocepuitnoe [MaccoBoe
Enu- puiitHOE
HUYHOE
1,0 10 10...2000 1500...100000 (75000...200000 {200000
1,0..2,5 10 10...1000 1000...50000  {50000...100000 (100000
2,5..5,0 10 10...500 500...35000 35000...75000 75000
5,0...10,0 10 10...300 300...25000 25000...50000 50000
>10,0 10 10...200 200...10000 10000...25000 25000
Tabnuya 4.
Bwibop ceputinocmu npouzeoocmea
CepuiiHOCTD KonnuecTBo nznenuii u mapTuu
IIPOU3BOACTBA cpenHue MeJIKHe
KpYITHBIE
Menkocepuitnoe 3..10 5..25 10.50
CpennecepuitHoe 11. .50 26...200 51...500
KpynHocepuiinoe cB. 50 cB. 200 cB. 500

3agaua 1. Onpenenuth yCIOBHOE YHCJIO OJHOTUIHBIX orepauuil 11,
BBINIOJIHAEMBIX Ha KaxAoM pabodeM Mecte, KOIP(UIHMEHT 3aKperiCHHs
onepauuidi K, W THUN TPOU3BOJACTBA NPH peaTU3aUUUA TEXHOJOTHMYECKHX
MPOIIECCOB M3TrOTOBJICHUS JIBYX JIETAJICH, UCIIONb3Yysl UCXOJIHbIC JaHHBIC (TaOI.

1).
Pewmenue. Jlyis Bapuanra 12, neranu 23 (cM. Tabu. 1)
= 250986 _ o 17,,= 16,1; IM,5= 29,8; M, = 10,1; [T,5= 19,9:
3000-3,6
o = 250536(—+i+i+i+ij =198.
© 3000-5\36 52 28 83 42
B cootBercTBUM € TEM, uTo K, < 20, MPOU3BOJACTBO CPEAHECEPUITHOE.
Tabnuma 1.
Hcxoanble 1aHHbBIE 151 ONIpe/IeJieHUsl TUIA MPOU3BO/ICTBA
Bapuant | Homep Tk HA ONlepPaNMI0O, MUH Ni,
peraau | 005 010 015 020 025 030 1T
1 1 3,3 4,8 4,6 59 6,3 7,5 4500
2 2,1 5,3 8,8 7,5 1,8 11,2 |10 000
2 3 4,7 7,8 54 10,3 | 15,2 — 2500
4 5,2 4,3 12,4 4,8 1,2 3,8 7500
3 5 1,2 0,8 2,1 2,8 1,9 0,7 |15000
6 120 | 32,3 | 156 | 10,3 9,2 — 1500
4 7 150 | 420 | 11,3 7,4 — — 1000
8 0,9 1,2 7,1 3,4 5,3 — 110000
5 9 3,0 4,5 6,3 5,4 1,2 1,7 7500




10 1,2 2,1 0,9 1,8 3,2 — 130000
6 11 5,0 6,2 4,2 7,8 8,3 5,4 1500
12 3,8 4,3 12,0 6,3 — — 3800
7 13 7,0 6,5 8,3 5,4 7,8 2,4 | 10000
14 4,0 7,0 2,2 3,9 4,7 — 150000
8 15 2,7 1,8 3,9 4,6 6,6 = 1500
16 7,0 8,0 9,0 10,0 7,5 8,5 5000
9 17 13,5 6,8 7,5 14,0 3,5 = 1500
18 3,0 4,5 2,9 7,4 1,8 — 12000
10 19 9,5 36,0 | 140 | 22,0 — — 4000
20 1,8 6,7 3,8 12,0 6,1 5,3 25000
11 21 6,9 4,3 11,2 7,8 1,2 3,4 1000
22 0,8 1,7 1,9 0,6 14 3,2 40000
12 23 3,6 5,2 2,8 8,3 4,2 — 3000
24 26,0 | 140 | 430 8,0 — 1000

INPAKTHYECKAS PABOTA Ne2
Tema: «Bvlbop payuonanvhvix cxem dbazuposanus. Pacuemul
nO2PEeUWHOCMU YCMAHOBKU 3A20MOB0K HA CIAHKE)

B mr00o0if mammHe neranu U CcOOpPOYHBIE E€IUHUIIBI 3aHUMAIOT
OMPENICICHHOE B3aUMHOE MojiokeHue. M3 MeXaHUKH HW3BECTHO, UTO KaXJ0e€
CBOOOJIHOE TBEpPJOE TEIO0 HMEET IIeCTh CTENEeHEeW CBOOOABl OTHOCHUTEIIHHO
cucteMbl koopauHat X, Y, Z. OHO MOXET NnepeMeniaThCsi NapajjieibHO TPeM
B3aMMHO TIEPICHANKYJAPHBIM KOOPAWHATHBIM OCSM | BpaIiaTbCsi BOKPYT
KaxJ10i u3 Hux (puc.l).

Takum 00pa3om, AJis onpeeeHus MOJ0XKEHUS JeTalu He0OX0IUMO U
JIOCTATOYHO UMETh IIECTh OTIOPHBIX TOUEK. DTOT BBIBOJ MOTYYUII HA3BAHHE
«IIpaBuiio MECTH TOYEK». DTO MPABUIIO IIUPOKO UCTIONB3YIOT B ClTydae
00paboTKH JieTajeil Ha pa3IMuHbIX TEXHOJIOTHUECKUX ONEpaIHsiX, KOraa 1eTajlb
HE0OXOMMO YCTAaHOBUTH M 3aKPETUTh C 3aJITaHHON TOYHOCTBIO Ha CTOJIC CTaHKa
WK B TipucrnocoOsenuu [1].

B o6miem ciiyuae faszuposanue — 31o, npugaHue U3IEIUI0 TpeOyeMOoro
MOJIO’KEHHSI OTHOCUTEJILHO BRIOpAHHOW cuCcTeMbl KoopauHart. [Ipu o6padboTke
3aroTOBOK Ha CTaHKax Mo 6a3upoBaHUEM MOHUMAETCS MPUJIaHUE UM
TpeOyEeMOTO MOJIOKEHHUSI OTHOCUTEIHHO 3JIEMEHTOB CTaHKa WJIH
00pabaTbIBaIOIIEr0 NHCTPYMEHTA.




[ToBepxHOCTH JeTaNIN, yYaCTBYIOIINE B OPUECHTUPOBKE U
COMPUKOCHOBEHHH C 3JIEMEHTAMHU MPUCIIOCOOICHUH TTpH 00paboTKe Uik cOOpKe
110 OTIOPHBIM TOYKAM, HA3BIBAIOTCS OA3UPYIOUWUMU NOBEPXHOCAMU .

[TpuMeHHUTETHHO K MTPU3MATHIECKUM JeTaisM (puc. ) pa3nnyaror:
YCTAaHOBOYHYIO 0a3y — MOBEPXHOCTH (A), HECYIIYIO Ha ceOe TPH OIOPHBIE
TOYKH; HapaBJIAIoIIyto 0a3y — moBepxHocTh (B), Hecymyto Ha cebe nBe
OTOPHBIE TOUKH; OMIOPHYIO 06a3y — nmoBepxHocTh (C), Hecylyto Ha cebe OaHy
OTIOPHYIO TOUKY. KOMIIIEKT U3 BceX TpeX 0a3upyrOIINX MOBEPXHOCTEN
cocTaBisieT 0aszy Aetanu. Takum 00pa3om, 1Mo TEPMUHOM Ha3a
MOJPA3yMEBAECTCA COUETAHNE MOBEPXHOCTEN, JIMHUI WIIA TOYEK,
MPUHAICKAIINX 3arOTOBKE WJIM M3/IEITHIO U MCTIOJIb30BAHUH JIJIST UX
0azupoBanus npu 00padboTke, cOOpKe Hin u3mMepeHun/

Puc.1. bazupyromue noBEpXHOCTH MPU3MATHIECKOTO TEIA

basupoBaHue MUIMHIPUYCSCKOTO TeJia B MPOCTPAHCTBE, a TAKXKe Kiaccu(ukanus
0a3 ¥ IpUHIKIBI 0a3upoBaHus gaHbl [1].

1. CXEMA FA31POBAH .

CxeMa pacroJioKEeHHs OTIOPHBIX TOUYEK Ha 0a3ax 3aroTOBKU Ha3bIBAETCS
cxXemoil 0a3upoeanus.

Ha cxemax 6a3upoBaHusi ONOPHBIE TOYKH 0003HAUAIOTCS YCIOBHBIMU
3HaKamu (Tabi.1).

[Ipu 5TOM BCE OMOPHBIE TOUYKU HYMEPYIOT MOPSIIKOBEIMA HOMEPAMH,
HaynHas ¢ 0a3bl, Ha KOTOPOH pacnojaraercs HauOOJIbIIEee YUCIO OMOPHBIX
TOYEK.

1.1. Obo3nauenue onop, 3axcumos u yCmano804YHbHIX YCHPOICHE.



Tabmua 1
Oo6o03nauenue omop (I'OCT 3.1107-81)

Omnopa O0603Ha4eHNe ONOPBI HA BUAAX
Cunepenu, c3aamn Ceepxy CHuzy
Henoaswxnas _A_ o O
[loaBmxuas / \ O O
[InaBaromias ﬂ ¢. Q
Perynupyemas A— 4 ¢

IMTPUMEYAHMUE: Heckosibko 0003Ha4€HUI OJTHOMEPHBIX OMOP HA CXEeMax
Ha KakJI0OM BHUJIE JOIYCKAETCA 3aMEHSTh OJTHUM ¢ 0003HAYECHUEM UX YUCa
CIIpaBa.

Tabmumna 2.
Oo6o3nauenue 3axxumos (OCT 3.1107-81)
3akumM O0o3HaYeHHE 32:KHMA HA BHAAX
Cunepenn, Caepxy CHuzy
c3aam
OIMHOYHBIN o

@

J{BoriHOM ﬂ

[MPUMEYAHMUE: [Inst ABOMHBIX 38KUMOB JIJTHHA TUI€Ya YCTAHABIMBACTCS
pa3paboTYUKOM B 3aBUCUMOCTH OT PaCCTOSIHHSI MEXKIY TOUYKAMU MPHUIIOKEHUS CHIL.
JlomyckaeTcs ynpouieHHoe rpadudeckoe 0003HaueHHe TBOHHOT0 3aKuMa:

[ ?7
O603HaueHue IBOMHOrO 3aKMMa Ha BUJIE CIIEPEIU WM €334 IPU COBIMAJIEHUN TOUYEK

MPUIIOKCHUS CUJIBI JOITYCKACTCs n30ekKaTh Kak 0003HaYCHUE OJMHOYHOI'O 3aXMMa Ha
AHAJIOTUYHBIX BHJaX.




Tabmuma 3. O6o3HaueHne ycranoBouHbIX yerpoiictB (TOCT 3.1107-81)

YcranoBo4Hoe O0o03Ha4YeHNE YCTAHOBOYHBIX YCTPOICTB HA BUIAX
YCTPOMCTBO Cunepenn, c3aau, CaeBa Cnpasa
CBEpPXY, CHU3Y
Lentp:
HEOABYKHBIN < be3 0003HaueHus be3 0003Hauenus
BpALLAFOLIUHACS
IJIaBaIOIIMI To xe
Q To xe
Ompagka:
HWINHIpAYECKAs \ / _\/_ \ /
LIapuKOBasd O O O
(poukoBas)
v v v
[Tatpon —
TMOBOJKOBBIN :L ‘ W
I[TPUMEYAHMUE: /1511 n1aHroBsIx onpaBok (IaTPOHOB) CIEyeT MPUMEHSTh
0003HAYCHHE: 11 \_l/

2.2. Paspabomxa cxem b6azuposanus

Ilpu pazpabomke cxem dazupoeanusn Heoo6xoo0umo: 3 ycinoBuii
3a/1a4M BBISICHUTH Ha3HAuYC€HHUE KOMILIEKTa 0a3 U CHCTEMY KOOpMHAT,
OTHOCHUTEIHHO KOTOPOW HEOOXOAMMO MPUAATH IETaTH, 3aTOTOBKE U
T.I.TpeOyeMoe MOJI0KEHHUE;

e BrisiBUTH COCTaB CBsI3€i, KOTOPBIE HEOOXOIUMO CO3/IaTh B

COOTBCTCTBHUHU C YCIIOBUAMUA pemaeMoﬁ 3aJa4u,

e Pa3zpaboTtaTh KOHCTPYKTUBHBIE (POPMBI OBEPXHOCTEH 0a3 (Ipu
KOHCTPYUPOBAHWH ) W BHISIBUTH TTOBEPXHOCTH (IIPU PEIICHUN
TEXHOJIOTUYECKHX WM U3MEPUTENBHBIX 3a71a4), TTO3BOJISIONTNE
OCYIIECTBUTH Oa3UPOBAHUE U PEIINTh MOCTABICHHYIO 33/a4Yy;




e Omnpenenutb cOCTaB KOMILJIEKTA 0a3 U UX Ha3BaHUS,
OOpaTHUBILIKCH K TUIIOBBIM KOMIUIEKTaM U Kjlaccupukauuu 0as;

e HaHectu TeopeTnyeckyro cxeMy 0a3upoBaHUs Ha YEPTEXK WU
ICKU3.

5 [#]--JA]
> @5 Q_
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-1 o-
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2] o
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Puc.3. bazupoBanue minTKu, 00€CIeYnBaIOIIEEe MOTYYEHUE PA3MEPOB,
3aIaHHBIX YEPTEKOM.
3apaua. ®pe3epoBarh yCTYI y JA€TANU TUNA TUIUTKA (puc.3.);
BBIJIEpKaTh pa3Mepsl (a), (b) U mapamieaTsHOCTh TOBEPXHOCTEH yCTymna
OTHOCHUTENBHO MOBEPXHOCTEN A U b.

Pemraercs TexHosiornueckas 3ajada 1 Ho3TOMY MOJI0KEHUE 3arOTOBKH
JIOJDKHO OBITH onpenenieHo B cucteme koopauHaTt OXYZ ¢pesepHoro
CTaHKa.

Jliist Toro yToOBI MOAYYUTH pa3Mep (a) U 00ecneunTh NapamieabHOCTh
TOPU30HTATIBHON MOBEPXHOCTH YCTYIa OTHOCUTEIHLHO MOBEPXHOCTH A
HEO0OXO0IMMO, UCTIOIb3Ys MOBEPXHOCTh A, MPUJIATh 3aTOTOBKE HY>KHOE
MOJIO’KEHNE OTHOCHUTENBHO MIockocTH OXY, TUIINB 3arOTOBKY
nepemMenieHus B HanpasieHnn oc OZ 1 moBOpOTa BOKPYT OCEH,
napauienbHeIx ocsiMm OX u OY.

Jlnst monmyuenus pasmepa (b) 1 mapayiebHOCTH BEPTUKAIBHBIX
MOBEPXHOCTH yCTyIa OTHOCUTEIBHO MOBepxHOCTU b HE0OX01uMO Ha
3aroTOBKY Y€pe3 MOBEPXHOCTh b HAJIOKUTH IBE CBS3U, JIUIIUB €€
BO3MOYKHOCTH TepeMeniaTbes B HanpapieHnu ocu OY 1 moBopaynBaThCs
BokpyT ocu OZ. Ilepemenienue Baoib ocu OX 3aroTOBKY MOXKET PEIIHUTh
OII0pa B €€ TOpELl. Takyro KOMOMHAIMIO CBSA3EH JTacT TUIIOBOM
KOMITJIEKT 0a3, MMEIOIIYIO B CBOEM COCTaBE YCTAHOBOUHYIO, HATTPABJISIOITYIO
1 onopHy10 0a3bl. Bece 6a3nl OyAyT SBHBIMU. Nrak, 3a1aua MOxeT
OBITH pellleHa C MOMOIIBI0 TEXHOJOTHYECKUX 0a3 yCTaHOBOYHOM,
HaIpaBJIsIiolel U onopHOM 0a3wl. CieayeT 0OpaTUTh BHUMaHUE HA TO, YTO B
KaueCTBE YCTAHOBOYHOM M HAIPaBJISIOIICH 0a3 MCIOIb30BaHbl HUMEHHO TE
MMOBEPXHOCTH, OTHOCUTEJILHO KOTOPBIX 3aJ]aHO MOJIOKEHHE 00pabaThiBa€MbIX
ITIOBEPXHOCTEMN.



TeopeTtnueckyio cxemy 6a3upoOBaHuUs CIEAyeT MOKa3aTh Tak, Kak 3TO
CIEJIaHO Ha puc.3.

CxeMa 06a3upoBaHus 3arOTOBKU MOXKET OBbITh MPEICTABIICHA B
YCIIOBHBIX 0003HAUYEHUSIX YCTAHOBOYHBIX YCTPOMCTB (CM. Tab1.3), a mpu
HEO0OXOAMMOCTH € yKazaHueM (opMbl paboueil MOBEPXHOCTHU OMOP, 3aKUMOB
U YCTAaHOBOYHBIX yCTpOHCTB (cMm. [1]).

[Ipumepsl HaHeceHUsI 0003HAYEHHUSI OTIOP, 3AKHUMOB M YCTAaHOBOYHBIX
ycrpoiict Ha cxemax (I'OCT 3.1107-81) u mpumepsl cxeM 6a3upoBaHUs
neTaneu manel [ ].

3agaua 1. Ha ropusoHTanpHO-ppe3epHOM cTaHke HabopoMm dpe3
OJTHOBpeMEHHO oOpabartpiBatoT moBepxHoctH 1, 2, 3, 4 (puc. 1). VYkazarp
pacyeTHBIC 3aBUCHMOCTH I OIPEACIICHUS IOTPEITHOCTH Oa3upoBaHUS TIPH
BBITIOJIHCHUU pa3MepoB A1, Az, As, Aa, As, As, a TakkKe ykKazaTb pa3Mephl, Ha
TOYHOCTb BBIMOJHEHUSI KOTOPBIX OYyJIeT OKa3bIBaTh BJIUSHHE HEMOCTOSHCTBO

YCUInA 3a’KhuMa 3aIrOTOBKH Q Pa3MepI>1 A7 )51 Ag BBIIIOJIHCHBI COOTBCTCTBCHHO C

1 1
OTKJIOHCHUsAMHU + T, £ T, .
2 72 °
3agaya 2. Ha BepTukanbHO-QpE3EpHOM  CTAHKE  MPOU3BOMAST
36HKEPOBAHUE OTBEPCTUS U MOJAPE3KY TOPLA, BBIAEPKHUBAs pasmepsl A1, s, As,
As, As u D (puc. 2). YkazaTb pacyeTHbIE 3aBHCUMOCTH JI OIpeAeiIcHUs

NOTPENIHOCTA OAa3UPOBAHMS MPU MOIYYEHUU YKa3aHHBIX pa3mepoB. Paszmep As

BBITIOJIHCH C OTKJIOHCHUSIMU * ET Ay

] w74
7 Yy §
iy
w7
<2 Ve g Q

TTAT 7777777777777 77477 4777
1
Az

Puc. 1. Cxema 00paboTKu 3aroToBKH (K 3amaye 1)
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Puc.2.Cxema 00paboTku oTBepcTHs (K 3aaa4e 2).

3agaya 3. Ha TOpuoBOM MNMOBEPXHOCTHM BajlOB, YCTAHABIMBACMBIX B
MIPU3MY, CBEPJIAT JIBa OTBEPCTHUS CTAHKE MTPOU3BOIAT 3€HKEPOBAHUE OTBEPCTHUS U
MOJIPE3Ky TOpIa, BbIACpKUBas pasmepbl A1, Az, Az, As, As u D (puc. 3).
[IpoBepuTh pacuyeToM, MOpPH KAKOM pACIOJI0KEHUU KOHAYKTOPHBIX BTYJIOK
OTHOCHUTEJIBHO MPHU3MbI Pa3HOCTh pa3MepoB Hi u H, muHuManbHa. [nametp
Bana P800 mm, yron npusmer a = 90°.

|1 R R
N
| ] ] 1 2
| I . -t -
. J \
T T 1M \ | N
TT N AI\ N
i \PAAPN IR
N
]l l Y i / N
- J J
! N N
i \ ' \
r'—E'ﬁ
i a 6

NNNSNNNNNNNNNN

Puc. 3. Cxema yCTaHOBKH KOHIYKTOPHBIX BTYJIOK OTHOCUTEIBHO MPU3MBbI
(x 3amaye 3): a, 6 — BapUAHTHI PACTIOTIOKEHUS BTYJIOK.
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3agaua 4. B Topue BanoB, oOpaGoTaHHBIX B pasmep 6592 MM,
TpeOyercss mpocBepiuTh oTBepctue 12,0 mm. IlonokeHue ocW OTBEpPCTHS
onpenenseTcss pasMepoM /[, 3aJaHHBIM OT O0O0pa3yrlled UUIMHAPUYECKON
noBepXHOCTH Bana. [Ipyu mpoexkTHpoBaHUU MPUCITOCOOTIEHUS BO3MOXKHBI TPH
BapuaHTa pAacClOJIOKEHHUSI BTYJIOK B KOHJIYKTOPHOM IUJIMTE OTHOCUTEIHHO
IpPU3MBbI, B KOTOPYIO ycTaHaBinuBaeTcs Bal (puc. 4). OnpenenauTs, Mpu KaKoM
MOJIOKEHUN KOHAYKTOPHOM BTYJKH 00ECIIEUMBACTCS HAMMEHbIIAs TOTPEITHOCTD
GasupoBanMs 171 pasmepa H. Yrox mpusmsl o = 90°,

| BN

TO
ANAAAAAAAN YRR YAy
N
/A
LN
Y
-

Y
A
Y

i
i i SN N Y

Puc. 4. Cxema yCTaHOBKH KOHIYKTOPHBIX BTYJOK IIPU CBEPICHUU
oTBepcTus B Topie Bana (k 3amade 4): 1, 2, 3 — BapuaHThl PACIOJIOKECHUS
BTYJIOK.

3agaya 5. Ha BeprukanbHO-(ppezepHOM cTaHKe 00padaTHIBAIOT
CTYNEHYATyl0 TOBEPXHOCTh BTYJIKH, YCTAHOBJEHHYIO Ha LWJIMHAPUYECCKUN
nanen ¢ OypToM, Kak MoOKa3aHO Ha puc. 5. Jluamerp ©a30BOro OTBEPCTHS
BbIoJHeH B pasmep D = 30°%vm, nuamerp ycranosounoro mansna d = 30.
0,016 MM. TpeOyeTcsi onpeaennuTh 0KUIAEMYIO0 TOYHOCTh BBIMIOJIHEHUS Pa3MEPOB
A1 n Ay, COCTaBIAIOMKMMHU TOTPEIIHOCTA 3aroTOBKM — TMOTPENIHOCTHIO
3aKpEIJIEHNS] U MTOJIOKEHUSI 3arOTOBKH — NPEHEOPEUb, T.€. €50, €su U Enp PABHBI

0. TouHoCcTh MeTO/Ia 00PAaOOTKM MPHUHATH paBHOU ® = 0,12 MM.
dy

Az
Ol A A lo

Y

3
2
777 TR oy |
/ | s = " Y <
. <
o | TR 7
i ) o |
- !d = < _ \ /5// I
==l e Wl
ATV TV TTT VAR ' - D -
Puc. 5. Cxema ¢peszepoBanus Puc. 6. Cxema ycTaHOBKH
3aroTOBKHU BTYJIKH (K 3a7a4de 5) npu (pe3epoBaHuU Masza
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3apaua 6. Jlns ¢pesepoBaHus ma3a 3aroTOBKY YCTAHABIMBAIOT B
HEHTPUPYIOIYI0 BTYJKY (puc. 6). BeiBecTu pacyeTHbIE 3aBUCUMOCTH IS
OTpeIeSICHHUs TTOTPEITHOCTH 0a3upOBaHUs I pa3MepoB A1, Az, A3, A, 1 As ipH
3aJJaHHOM TOYHOCTH pa3mMepoB 3arotoBku N, A, d u neHTpupyroiei Brynku D.

3agaya 7. Ha BepTuKanbHO-QPE3EpPHOM CTAHKE KOHIIEBOW (pe3bl
00palaThIBalOT CTYNEHYATYI0 ITOBEPXHOCTh KpBIILIEK, YCTAHABIMBAEMbIX B
LHEHTPUPYIOLYI0 BTYJKY (puc. 7). BpIBECTM pacyeTHbIE€ 3aBUCUMOCTH IS
ONpEIENCHHUs] TOTPEIIHOCTH 0a3upoBaHus Uisl pa3MepoB A1, A, u Az npu
3aJJaHHOM TOYHOCTHU pa3MepoB 3aroToBku d, di 1 eHTpupytomiei BTyaku D.

I Az

A .
% N
e G
2 Ql NI % lo e o N\
( e ] ST
I ¢ | -
e— i . ¥ :
> _ 3 i
Puc. 7. Cxema ycTaHOBKHM 3arOTOBKHU Puc. 8. Cxema ycTtaHOBKH
BTYJIKH
npu dpe3epoBaHuu (k 3agade 7) (x 3amaue &)

3anaua 8. O6paboTKy HApY>KHOW HUITUHIAPUUECKONU TTOBEPXHOCTH BTYJIOK
@115 MM TIPOU3BOJAT IIPH YCTAHOBKE MX C 3a30pOM Ha )KECTKOW IMUHICITEHOM
onpaske (puc. 8). Jlmamerp 0a30BOro orBepcTHs BTYJIOK — 657003 nm.
[Mumuaaprdeckas pabodas TOBEPXHOCTh OMPaBKH, BHITTOJTHEHHAS B pa3mep J65.
0,06 MM, UMEET paauajbHOC OMEHWE OTHOCUTEIBHO €€ KOHYCHOH TMOBEPXHOCTH
0,020 MM, a 6uenune mmuHAEHs ctanka cocraBisieT 0,010 mm. TouHocTs MeTOIA
obpabotku @ = 0,05 mMMm. OnpeaenuTh O0XUIAEMYIO TOUYHOCTH BBITTOJHEHUS
MUJIUHAPAYECKON TMOBEPXHOCTH BTYJIKH W €€ BO3MOXKHYIO HECOOCHOCTH
OTHOCHUTEIHHO 0a30BOTO OTBEPCTHSI.

3amaya 9. [Ipu ycTaHOBKE 3aroTOBOK Ha IIJIOCKOCTb W JIBA OTBEPCTHS
o0pabaThIBarOT MoBepxHOCTH 1, 2, 3 U 1Ma3, BeIICPKUBAs pasmepsl A, A1, Az, As,
Aa, As, As u A7 (puc. 9). TpeGyercs:

a) OMNpPEACNUTh TMOTPEITHOCTh Oa3WPOBAHUS JIS YKAa3aHHBIX Pa3MEpOB,
€CJIM M3BECTHO, 4TO 0a30BbIE OTBEPCTHs 3aroToBOK D; m D; BBIMOTHEHBI C
JIOITYCKOM Tp1 =
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= Tpz =0,013 mm, ycraHoBouHbIe maibIiel d; 1 0, — ¢ gomyckoMm Ty = Ty =
0,009 MM, a MHUHUMAJIBHBIA 3a30p B COINPSDKEHHH O0a30BBIX OTBEPCTUM C
YCTAaHOBOYHBIMHM TaNBIAMHA Simin = Somin = 0,007 mm. Pasmep Mexmy ocsiMu
6a30BbIX oTBepcTHil Lo = =150 + 0,05 mm; 4 = As = 30701 My

0) omnpenenuTh, BO3MOXHA JHM o0O0paboTka moBepxHocTe 1 u 3
OJTHOBpEMEHHO HabopoM ¢pe3, €ClIi TOYHOCTh MPUHSATOTO METOAa 00pabOTKH @

=0,1 mm.
oy Az Da

v
i,
:
s |

A

A

Puc. 9. Cxema yCTaHOBKH 3arOTOBKH
(x 3amaye 9)

3apaua 10. [Ins ¢pesepoBanus 1Maza KOHIEBOM (pe3oil phiuar
YCTAaHABJIMBAIOT B INPHU3Max, Kak IMOKa3aHo Ha puc. 10. BeiBectn pacyeTHbIe
3aBUCUMOCTH TIOTPENIHOCTH Oa3upoBaHUsl sl pa3smMepoB Ai, Az, Az As. Yron
npusmbl o = 90°. Pasmep Lo Mexay ocamMu 6a3oBBIX IMIHHIPHYECKHX

. 1
noBepxHocTel (0; 1 dz) BBIMOIHEH ¢ TOYHOCTHIO J_rETLO :

WAy A YRS NN AN,

Puc. 10. Cxema ycTtaHoBku phiuara (k 3agaude 10)

3apaua 11. OnpenenuTs MOTPENTHOCTh OA3UPOBAHUS NIJIST pa3MepoB A =
80 MM ¥ TOJIIMHBI CTEHOK TOJIOBOK maTyHa t = 25 MM npu ppe3epoBanuu ero
OOKOBBIX MOBEPXHOCTEHW 3a nBa ycrtaHoBa (puc. 11). OTBepcTus B TOJOBKax
mwaryna obpaboransl B pasmep D = 307093 mm, ycranoBounble manmbnnr —

@307 (%) mwm.
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3agaya 12. Ha ropu3oHTaJIbHO-IPOTSKHOM CTaHKE O0pabaThIBaIOT
mmoHouHbI ma3 (puc. 12). TpeOyercs BBIBECTH pacyeTHbIE 3aBUCHUMOCTH H
OTIPEAETUTh MOTPEIIHOCTh Oa3UPOBAHUS MPHU BHITIOJHEHUH pa3MepoB A u B, a
TaK)K€ HAaWTH OTKJIOHEHHE OT MEPHEeHIUKYISAPHOCTH OCH IIMOHOYHOTO Ia3a
OTHOCHTENHLHO ocu oTBepcTuii D1 u Dy, ecnii U3BECTHO, YTO qUaMeTphbl 6a30BBIX
OTBEPCTHUH BBIMOJHEHBI ¢ gomyckaMu Tp1 = Tp2 = 0,025 MM, a ycTaHOBOYHBIX
nanbleB — Tg1 = Tg2 = 0,011 MM; MUHUMAJIBHBIN 3a30p B CONMPSKEHUU 0a30BbIX
OTBEPCTHUH phIUara ¢ YCTAaHOBOYHBIMHU IMAJBIIAMH MPUCTIOCOOTICHUSI Simin = Somin
= 0,009 mMMm; mMexoceBoe paccrosaue Lo = = 200703 mm.
 —
| DD,

L =180

t=25

80

91
5

. l[/
A )

D D

A=

Puc. 11. CxeMa ycTaHOBKHM IIaTyHa

(x 3amaye 11)
1}

Lo

Puc. 12. Cxema 06pabOTKH IIIMOHOYHOTO
naza (k 3amaue 12)
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IMIPAKTUYECKAS PABOTA Ne3
Tema: « KauecmeeHnblili U KOIUUECMBEHHBIU AHAIU3
MEXHOJO2UYHOCMU KOHCIMPYKYUU Oemaiuy»

AHanu3 TEXHOJOTUYHOCTH SIBISIETCS OJHUM M3 Ba)XKHBIX ITarlioB B pa3palboTKe
TEXHOJOTHUECKOr0 TMpolecca, OOyCIaBIMBAET €ro OCHOBHBIE TEXHUKO-
HKOHOMHUYECKHUE TTOKA3ATENN: METAJUIOEMKOCTb, TPYJI0EMKOCTh, CEOECTOMMOCTD.

AHanu3 TeXHOJOTUYHOCTU MPOBOJAUTCS, KaK MPaBUIIO, B JBa JTara: Kade-

CTBEHHBII aHaJINU3 U KOJIMYECTBEHHbBIN aHAJIM3.
1.  Cooepirxcanue  KauecmeeHHOU  OUEHKU  MEXHOIO0UYHOCU
KOHCmpPYyKuuu
Tak, neranu THUma BajJoOB MPU3HAIOTCS TEXHOJOTMYHBIMHU, €CJIM OHU OTBE-
YaroT CIeAYIomuM TpedoBarusM [1]:
- BO3MOKHOCTh MaKCHUMAaJIbHOTO MPHOIKEeHUsT (OPMBI U pa3MEpPOB 3aro-
TOBKH K pazMepam U popMe JeTau;
- BO3MO’KHOCTh BE€CTH 00paObOTKY MPOXOAHBIMU PE3LIAMH;
- YMCHBIIIEHUE TUAMETPOB MOBEPXHOCTEH OT CEPEeIWHBI K TOPIIaM Baya
WIA OT OJIHOTO TOPIIa K IPYyTOMY;

- BOBMOYKHOCTB 3aMEHBI 3aKPBITHIX MIMOHOYHBIX MMa30B OTKPBITHIMU;

- JKECTKOCTh BaJla OOECHEeUMBAET JOCTHKEHUE HEOOXOIMMOM TOYHOCTHU
npu oopadotke (1:d <10... 12).

3y0OuaTsle Kojeca MPU3HAIOTCA TEXHOJIOTMYHBIMHU, €CJIM OHU UMeEIoT [1]:

- LEHTpPaJIbHOE OTBEPCTHE MPOCTOM POPMBI;

- NpOCTy0  KOH(QUIypalMio  HapyXHOro KOHTypa (Hauboisee
TEXHOJOTMYHBIMH SIBIISIFOTCSL 3y0daTble Kosieca IpocToi (opmbl Oe3
BBICTYNAIONINX CTYIINIL);

- CTYNHULBI C OJHOW CTOPOHBI, YTO TMO3BOJIAET OOpadaTbiBaTh Ha

3y00(pe3epHbIX CTaHKaX IO JBE JIeTaJH;

-CHUMMETPHYHO PACIOJIOKEHHYIO TIEPEMBIUKY MEXIy BEHIIOM U CTYMHIIEH,
YTO YMEHBIIIAET KOPOOJICHUE ACTAIH PU TEPMOOOPaOOTKE;

- BOBMOXHOCTb HITAMITIOBKH (DUTYpHOU MEPEMBIYKH MEXIY BEHIIOM U CTY-

MULICH;

- JIOCTaTOYHOE PACCTOSHHME MEXIy BEHIIAaMH g o0paboTku Ha
3y00(pe3epHBIX CTaHKaX (7151 IBYXBEHIIOBBIX 3y0OUaThIX KOJIEC).

JUis Bcex KJIacCOB JieTayiel MPU3HAIOTCS HETEXHOJIOTMYHBIMU CIIEAYIOLINE

HJIEMEHTHI:
- tiayookue orBepctus (1:d>5);
OTBEPCTHSI, PACIOJIOKEHHBIE MOJT YTJIOM K OCH, TUIOCKOCTH U T.I1.;
TJIyXHe OTBEPCTUS C pe3b00ii;
3aKpBITHIE C OJHOW WJIM JIBYX CTOPOH Ma3kbl.

He sBISIFOTCS HETEXHONOTHYHBIMHA TPEOOBaHMS K TOYHOCTH Pa3MEPOB H
(dbopMBbI TTOBEPXHOCTEH NeTaNeld M MIEPOXOBATOCTH, TaK KaK OHH BBITEKAIOT W3
CITy’)keOHOTO Ha3HAUEHUS JICTAM U HE ONPEACISIOT €€ KOHCTPYKIIHIO.
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KauecTBeHHasi OlleHKAa TEXHOJIOTUYHOCTU KOHCTPYKIIMHU XapaKTEPU3YyETCs
CJIEIYIOUIMMU MTOKa3aTeNIIMU: XOPOIIO — IJI0XO0, AOMYCTUMO — HEIOMYCTHUMO.

Conep:xkanue KOJINYEeCTBEHHOM OLICHKH TEXHOJOTNYHOCTH
KOHCTPpYknuM KonnuecTBeHHasi CpaBHUTENbHAs OICHKA TEXHOJOTUYHOCTU
KOHCTPYKIIUM MOXET OBITb OCYIIECTBJICHA JIMIIb TMPU HCIOIH30BAHUU
COOTBETCTBYIOIIUX 0a30BBIX I[IOKa3aTeled TEXHOJOTMYHOCTU. B pabote
HEOOXOMMO OIpPEACIUTh 3HAYCHUSI TEPEUUCICHHBIX HUXKE OTHOCHUTEIbHBIX
YACTHBIX TOKa3aTeJaed TEeXHOJIOTUYHOCTH, KOTOPBIE AOJKHBI MPUHUMATHCS B
npenenax 0 < K </.

1. YpoBeHb TEXHOJOTUIHOCTA KOHCTPYKITUHU TI0 TOYHOCTH 00pabOTKH

— o.mu
y.m !
K,
rine Komuy Kmy — COOTBETCTBEHHO 0a30BBIH M JOCTUTHYTBIM KO3(PHUIIMEHTHI

TOYHOCTH OOPaOOTKHU.
Koaddumment Tounoctu 06padbotku Ky, onpeaensercs mno hopmyie:

R%qzl—;L:ﬂ:—zzm
TCP

> Tn’

DTN n+2n,+3n, +... .
= = - CpeAHMI KBAJUTET TOYHOCTU OOpabOTKHU

dn NN+

roe — Tcp

u3Aenus;  Nj - 4YUCJIO pa3MEPOB COOTBETCTBYIOIIEIO KBaJIUTETa TOUHOCTH; T -
KBaJUTET TOYHOCTH OOPaOOTKHU.

2. YpOBEHb TEXHOJIOTUYHOCTH KOHCTPYKIIMH IO IIEPOXOBATOCTH MOBEPX-
HOCTH

_ Kﬁ.m
y.u Km '
rne Ksw, Ky — COOTBETCTBEHHO Oa30BBbIM M JOCTUTHYTHIA KO3(DPUIUEHTHI

IIEPOXOBATOCTU MOBEPXHOCTH.
Koaddunment mepoxoBaroctu nosepxHoctu K, omnpenensercs mo ¢op-
MyJi€:

1 > N
K,=1-—=1- ,
ur, > g,
B > i, _n+2n, +3n,+..+14n,
D N N +n, +n, +..+n,

rae [l[cp CpeaHss IIEPOXOBATOCTH

MOBEPXHOCTH M3aenus; [[] — mepoxoBaToCTh MOBEPXHOCTHU; Him — YHMCIO MO-
BEPXHOCTEN COOTBETCTBYIOLIEN IEPOXOBATOCTH.

3HAUYEHHsI JTOCTUTHYTBIX YPOBHEW TEXHOJOIMYHOCTH KOHCTPYKLUHW I10
TOYHOCTH OOpabOTKM ¥ IIEPOXOBATOCTH CJEIYET OIpenessTh Iocie
3aBEPLICHUS TEXHOJIOIMYECKOr0 KOHTPOJIA YepTekKa JETAIN U BHECEHUS B HETO,
10 COTJIACOBAHMIO C PyKOBOJUTEIIEM IPOEKTA, PALIMOHAIIBHBIX U3MEHEHUU. Ecin
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yepTexkK JIeTalld TOCJI€ 3aBEpIICHUS TEXHOJOTMYECKOrO KOHTPOJIS HE
MOJIBEPraeTcss MEepecMOTpy M  M3MEHEHUI0, YpPOBEHb TEXHOJOTUYHOCTH
KOHCTPYKIIUU TI0 3TUM ITOKa3aTeJsIM paBeH €/IMHUIIE.

3. KoappunuenT ucnonp3oBanus matepuana

rne M — macca roToBoi aertanu, Kr; M, — Macca MaTepuala, u3pacXxoJa0BaH-
HOTO Ha M3TOTOBJICHUE JIETAIH, KT.

4. YpoBeHb TEXHOJOTHYHOCTH KOHCTPYKIMU TIO HCIHOJIH30BAHUIO
Marepuana

_ O.u.m

V.M
’ K

u.m

e Ksuu ,Kuny — COOTBETCTBEHHO 0OAQ30BBIM M JOCTUTHYTHIA KOI(PPUITUEHTHI
WCIIOJIB30BaHUsI MaTepUaa.

3HaveHus KodDPUITMEHTa NCITOIB30BaHNS MaTepHalia ¥ YPOBHS TEXHOJO-
TUYHOCTH KOHCTPYKITUH TT0 UCTIOJIE30BAaHUIO MaTepraa pacCUYUTHIBAIOTCS ITOCIIE
BBEIOOpA METOJIa TIOJIYYCHHS 3aTOTOBKH M OIPEACIICHUS OOIMHUX IPHUITYCKOB Ha
MEXaHUUYECKYI0 00paboTKy.

5. YpoBeHb TEXHOJOTMYHOCTH KOHCTPYKIMH II0 TPYAOEMKOCTH

HN3TOTOBJICHUA
T

U

o T6.u
rae 1y, T5, — COOTBETCTBEHHO JOCTUTHYTas U 0a30Basi TPYI0EMKOCTb U3TOTOB-
JICHUS U3JETUSL.

6. YpoBeHb TEXHOJOTMYHOCTH KOHCTPYKIIMU MO TEXHOJOTUYECKOH cebe-
CTOMMOCTH

rie Cm Csm — COOTBETCTBEHHO
JIOCTHTHYTas ¥ 0a30Basi TCXHOJOTHYeCKas ce0ECTOMMOCTh M3CIIHS.

YPOBHHU TEXHOJIOTHYHOCTH KOHCTPYKIIMH 1O TPYJAOEMKOCTH M TEXHOJIOTH -
YECKOM ceOECTOMMOCTH OKOHYATEIBHO OIMPEICISIOTCS MOCNe pa3padOTKH OIle-
parrionHoro TIT u moay4yeHus: HEOOXOAMMBIX JUTS pacueTa JaHHBIX.

3aKaHYMBAETCS ATOT pas3zell MPOEKTa BHIBOJAAMH O TEXHOJIOTMYHOCTH KOH-
CTPYKIIUH JICTAJIH.
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IHNPAKTHUYECKAS PABOTA Ne4
Tema: « Ilocmpoenue u pacuém mexHonr02udecKux pasmepHulx
yeneti Mexanoobpabomku 3a20Mo6oK»

I'OCT 16320 - 80 ycTtaHaBIMBaeT METOAbI pacyeTa IIOCKUX Pa3MEpPHBIX
Lernel C HCIONb30BaHUEM DPAa3JIUYHBIX METOAOB JTOCTHXKEHHsS TOYHOCTH. [Ipu
pacuerax pa3MepHbIX LENEel MOTYT pemarbes npsiMas U oopatHas 3afgadu. [lpu
pELICHUH MPSMOM 3aJa4M, UCXOd U3 YCTAHOBJIEHHBIX TPEOOBAaHUM K BETUUYMHE
3aMBIKAIOLIETO 3BEHA, OIPENCISOT HOMHHAIBHBIE pa3Mephbl, BEJIUYUHBI
JIOTTYCKOB, KOOPAMHATHI CEPEIUHBI MOJIEH TONMYCKOB U MPeieIbHbIE OTKIOHEHUS
BCEX COCTaB/MIOIIMX pa3sMEPHYIO Lenb 3BeHbeB. llpu pemiennn oOpaTHOM
3aJ1ayy, UICXOJ U3 HOMUHAJIBHBIX pa3MEpPOB, JOIYCKOB, KOOPAUHAT UX CEPEIMH,
IpENEIbHbIX OTKJIOHEHUH COCTaBIIIONIMX 3BEHBEB, ONPEICISAIOT TE K
XapaKTEPUCTUKM  3aMBIKAIONIEr0 3BeHa. PemeHuem oOpaTHoM  3amayu
IIPOBEPSAIOT NPABWIBHOCTD PELICHUS NPSAMON 3a1a4H.

Pa3mepnble nenu il ciiydaeB, KOTr/ia JOJKHA ObITh OOecrieueHa MoaHas
B3aMMO3aMEHAEMOCTb, PACCUUTHIBAIOT 10 METOAY MAaKCHUMyMa-MHUHHMyMa. B
TeX CcllydasiX, KOrja JOIYyCTUM SKOHOMHUYECKH OIpABJIaHHBIA PUCK BBIXOAA 3a
npeaesbl MoJid JOMYCKa BEIMYHMHBI 3aMBIKAIOIIUX 3BEHbEB y YACTH WU3JIEIHUMH,
pa3MepHbIE LIENM MOTYT PAacCUUTBIBATBCS  BEPOATHOCTHBIM  METOJIOM.
HomuHanbeHbIi pazMep (A) 3aMBIKAIONIETO 3BEHA pa3MEPHOU IIEIH, COCTOSIIECH
U3 M 3BEHBEB, BKIIOYAs W 3aMbIKAIOIIEE 3BEHO, MOXKET ObITh HailieH u3

YPaBHCHUA HOMHWHAJIOB:
m-1
AAzzaAiAil (1)
i=1

rae Ea,— MEepefaTouyHOe OTHOUICHHE WIM BEJIMYMHA, XapaKTepHU3yoLias

CTCIICHb BJIMSHUSA NOIPEHIHOCTH COCTABJIAIOIICIO 3B€HA HA 3aMbBIKAIOIICEC 3BCHO,

| — MOPSIIKOBBIN HOMED 3BEHA.
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JIns NUHEWHBIX Lenerd C NapaulebHBIMU 3BEHBAMHU IIE€PEIATOYHBIC

OTHOUIEHUS! paBHbI: & =1 (yBeIMYMBAIOUIUE 3BEHBbA); & =-1 (YMEHbIIAIONINE

3BEHBS)
Koopaunatel cepeiuHbl MoJis JOMycKa 3aMbIKAIOIIEeT0 3B€Ha aHAJIOTMYHO

YpaBHEHHUIO HOMUHAJIOB:
m-1
Ao, =Y Eilo, (2)
i=1

rne Ao, — KOOpAMHATa CEpEeAMHBI NOJS JOIyCKa 3aMBIKAIOIIErO 3BEHA,
Ao, — KOOpIMHATa CEPEeAMHBI MOJS JOMycKa I-TO 3BEHA.

Koopaunara cepeuHbl oIS AOMYCKa ONPEAEIISIET OJI0KEHUE CEPETUHbI
NoJIsL JIONYCKa OTHOCUTEIBHO HOMHHAJIBHOIO pa3Mepa. 3HAuYCHHUE ee JJid
COCTABJISIFOIIETO 3B€HA MOXKET ObITh OMpEIETICHO 10 hopMyJIe:

Aoy =7, @

rie Agj, Axi — BEpXHEE U HIDKHEE OTKJIOHCHHMS I-T0 3BEHA.

Ilone AOITyCKa (paCCG}IHI/IH) 3aMBIKAIOIICI O 3BCHA IIpHU PacCucCTeC 110 MCTOAY

MaKCUMyMa-MUHHMYMa MOKHO HaWTH U3 YpPaBHCHUA

m-1
Ta = _[Gilli, (4)
i1

rne T; — mone nomycka (paccestHus) i-ro 3BeHa. [Ipu BEpOSITHOCTHOM

METOJIE pacyeTa ypaBHEHHUE MOTPEIIHOCTEN UMEeT BU]I

()

rie t, — KkoddduimeHT puicka;, Aj — OTHOCHUTEIBLHOE CpEIIHEE
KBaJIpaTUYECKOe OTKIOHeHue (6e3pa3mepHbiil kodpdunuent). Kosdduuent
pucka ty XapakTepuszyeT BEpPOSTHOCTh IMOMNAaJaHUsl pPa3MEPOB 3aMBIKAIOIIETO

3B€HAa B PETJIaMEHTHPOBAHHBIC TIpenenbl. Ero BeIOMparoT w3 TaOIUI] 3HAYCHHIA

¢bynkuuu Jlanmaca O(t) B 3aBUCUMOCTH OT IPUHSITOTO pUcKa P.
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IIppy  HOpManpHOM  3aKOHE  paclpeiereHus  OTKJIOHEHUHM |
pPaBHOBEPOSITHOM MX BBIXOZE 3a 00€ TpaHUIlbl MOJs Jomycka 3HaueHue P, %,

cBs13aHO co 3HaueHueMm D (1) popmymnoit

P =100[ 1-2®(t) |.

Psin 3nauennii koaddurmenta t, npuseaeH B Tadd. 1: Tabm. 1.
Puck P, % 32,00 (10,00({4,59|1,00|0,27 0,10 | 0,01
Koadpdumument t, | 1,00 [1,65 |2,00|2,57|3,00]|3,29| 3,89

Jlns ciaydaeB, KOTAa 3aKOHBI paclpesieleHHs COCTABIAIOLINX 3BEHBEB
pa3MepHOH IenH OTIMYAIOTCSI OT HOPMaJIbHOIO 3akoHa ['aycca, B ypaBHeHue
(5) BBEeneH ko3 PuIEHT

2

Ai
Ti

I'Zle Gj— CPEIHEKBAIPATUYHOE OTKIOHEHNE | -0 COCTABIIAIOIIETO 3BEHA.
3HaueHuss Ko3(p(UIMEHTa A OCHOBHBIX 3aKOHOB paclpeieieHus

ompeneneHsl B paborax [2, 4]. dna w3menuii MEIKOCEpUHHOTO W

. 1
WHMBUyaJIbHOTO MPOU3BOJICTBA (IIPU 3aKOHE PaBHON BEPOSITHOCTH) A==

3

Ecnu npennonaraetcsi, 4To 3aK0OH pacrpeiesieHust 0Ju30K K 3akoHy CHMIICOHA

. 1 . .
(cepuiiHO€ TMPOU3BOJICTBO), A2 :6. Jns  u3genuil  KpymHOCEPUHOTO H

1
MACCOBOTO TPOM3BOACTBA A7 =9’ YTO COOTBETCTBYET HOPMAJIbHOMY 3aKOHY

pacripeeneHusl.

PacyeT TeXHOJIOrHYeCKHUX OonepanuoOHHbIX neneu

B omnepanmoHHbIX pa3MEpHBIX LEMAX pellaeTcs 3ajada Mo ONpeeIeHHI0

HOMMHHAJIOB pasMCpPoOB U OTKHOHCHHﬁ, IMPpHU KOTOPBIX B PC3YJILTATC BBLITIOJIHCHUS
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BCEr0 TEXHOJIOTUYECKOTO Mpolecca JeTallb OyAeT MOJTHOCThIO COOTBETCTBOBATD
YEpTE)KY MO BCEM TOYHOCTHBIM ITapaMeTpaM, a TAKXKE IPYyrue 3aJaum.

3BEHbSIMU OIEPALMOHHBIX ILEMEW SBISAIOTCA pa3MeEPbl WA HHBIC
TOYHOCTHBIE IMapaMETPhl JETAIM Ha PA3NHYHBIX CTAgUSAX €€ H3TOTOBJICHUS:
OpUMYCKH, OWEHue, OTKJIOHEHUS OT  COOCHOCTH, MapajlieIbHOCTH,
MEPIEHINKYJIAPHOCTA, H30THYTOCTh OCH, a TaKXe TOJIIUHBI TOKPBITUN
(kagMuUpOBaHHE, XPOMHPOBAHUE, IUHKOBAHKE U IIP.).

OnepaliioHHbIe pa3MEpHBIE 1LIETH MPEACTABISAIOT COOONM COBOKYITHOCTh
pa3sMepoB (WM APYTUX Pa3MEPHBIX MapaMeTpoOB), OOpA3YIOMIUX 3aMKHYTHII
KOHTYp M OIpPEAEISIIONINX CBS3b MEXKAY OINEpPalMOHHBIMUA pa3MepaMH WU
JIpYTMMHM [TapaMeTpaMu Ha pa3iyHbIX CTaaAuAX 00pabOTKH.

B omnepanMoHHBIX 1HensgX HaumOOJee 4YacTO 3aMBIKAIOMIMUM 3BEHOM
OKa3bIBAETCA MPUITYCK, KOTOPBIA HE SBISETCA UCXOJHBIM 3BEHOM, TaK KaK OH HE
JUKTYET UCXOJHBIX TPEOOBAaHUH, IPEABSBISAEMbIX K IPYTHUM 3BEHBSM.

Pa3mepsl miam uHBIE pa3MepHbIE MapaMeTpbl 00padaThIBa€MOMl JeTalu,
KOTOpBIE B OIEPALlMOHHON KapTe MPEeANUCaHbl K 003aTeIbHOMY UCIIOJIHEHUIO B
npenesnax 3aJaHHbIX JIOMYCKOB, SIBJISIOTCA COCTABJSIIOIIMMH 3BEHbSIMH
OTEepallMOHHON pa3MepHoU 1ienu. Pasmep (Wi WHOM pa3MepHBIA MapameTp)
oOpabaTeiBaeMOM J1€TalnM, KOTOPBIM MOJIydyaeTcsi B Ppe3yibTaTe BbIIOIHEHUS
COCTABJISIFOUIMX 3BEHBbEB, HA3BIBACTCS 3aMbIKAKIIMM 3BEHOM OIEpPALMOHHOM
pa3sMEpHOU LIETH.

PaccmoTpum mpocreimmil pacdeTr onepauMoHHbBIX pa3MepHbIX neneil. Ha
puc. 5 mpeacTaBieHa pa3MepHas Lelb, CBSI3bIBAIOIAs pa3Mep JIeTaau A0 Havasa
o0paboTku A, (MpPeaIIecCTBYIONINN pa3Mep), pasMmep mocie o00padoTku As
(BBIMOJHSAEMBIN pa3Mep) U MPUITYCK Ha 00paboTKy Z. BrimonHsemsblil pa3mep
SIBJIIETCSL YEPTEKHBIM JTMOO OIpenessieTcs] U3 MpeAbLAyIIel TeXHOIOrHUeCKOon

pa3sMEpHOU LIETH.
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3aMBIKAOIMM 3BEHOM B

Zg+ A+ T?Z At A TA_B paccMaTpuBacMOM LENH  SBJISIETCS
-t >‘<B O 4z 2 npunyck Z, pasmep A, sBIseTCs
- YBEIIMYUBAIOIIAM, COCTABIISIIOILINIM
Ag + AOAH + ©4g 3BE€HOM, a pa3mep A; —

eenntl} =  YMCHBIIAOIIUM.

Puc. 5. IIpocrenmas tunosas 3agada, pemaemas Ipy pacyeTe oneparuoOHHbIX
Pa3MEpHBIX LIETIEH.

Takasg 3amadya HE OTBEYAET ONPENEICHUIO HU MPSAMOM, HU OOpaTHON
3agaun 1o I'OCT 16319-80, tak kak B HeM HEU3BECTHHIMU BEIUYHMHAMU
BBICTYIIAOT MapaMeTpbl KaK 3aMBIKAIOLIETO, TAK M COCTABIIAIOLIETO 3BEHBEB.
[TpunsTo [1] Ha3BIBaTh €€ MPOEKTHON WJIM CMEIIAHHOM 3a1aYei.

IIpu pacuere OnEpanMOHHBIX Pa3MEPHBIX LENEH PEIIAOT MPOEKTHHIE U
IIPOBEPOYHBIC 3aJauyu. Pemas mpoekTHhIE 3a1adyd NP PA3MEPHOM AHAIIU3E
IPOEKTUPYEMBIX TEXHOJOTHMYECKHX IPOLIECCOB, HUCXOJs U3 OKOHYATEJIbHBIX
pa3MepoB JETAIH, ONPEACISIOT MPOMEXYTOUHBIE ONEPALMOHHBIE pa3sMEPbl U
pa3Mephl 3arOTOBKH.

Pemenne npoBepouYHBIX 3ajad NOpH Pa3MEPHOM aHAIM3€ JEHCTBYIOLIUX
WIM  CHPOEKTUPOBAHHBIX TEXHOJOTMYECKHUX IPOLIECCOB  MO3BOJIIET IO
U3BECTHBIM  XapaKTEPUCTUKAM  COCTABJISIOIIMX  3BEHBEB  OMNPEHCISTH
XapaKTEPUCTUKU 3aMBIKAIOIINX 3BEHBEB, HEMOCPEACTBEHHO HE BBIIOJIHAEMBIX
npu obpadotke. [1o ensiM pacyera U cOCTaBy UCXOAHBIX JAHHBIX MPOBEPOUHAs
3aJlaya pacuera TEXHOJOTMYECKUX ONEepPalMOHHBIX LEnel COBIMaaaeT ¢ 00paTHOM
3amaueit pacuera neneit mo 'OCT 16320-80.

Ilocnedosamenvrhocmo pewieHus nNpoOeKmHoOU 3a0adu.

1. Onpenensiercst pakTUUECKUNA JOMYCK 3aMbIKAIOIIETO 3BEHA.

a) METOJ MaKCUMyMa-MHHHUMYMa

m
Tag = D JGi[T
i=1
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0) BEpOSITHOCTHBIN METO]T

Tap = tyEPALT

rae Tj — JOMyCK COCTaBIISIONINX 3BEHBEB, MM;

i — mepemaToYHbIe OTHOIICHUS COCTABJISIONINX 3BCHBEB;
t — koadduruent pucka.

Ai — KO3(DPUIIMEHT OTHOCUTENHHOTO PACCESHUS.

2. Onpenensercs CpeAHee pacueTHOE 3HAUYEHUE 3aMBIKAIOLIETO 3BE€HA
a) I8 3aMBIKAIOIIEro 3BEHAa — MpUIycKa (M3BECTHA MHUHUMAajbHas
BEJIMYMHA MPUITYCKa)

Ta
— D
AACP _AAmin + 2

0) Ui 3aMBIKAIOIET0 3B€HAa — KOHCTPYKTOPCKOTO pa3Mepa (M3BECTHBI
NpeAeibHbIE 3HAYCHHS pa3Mepa WU MOMUHAIBHBIA pa3Mep W MpEeiIbHbIC
OTKJIOHEHUS )

ABA + AHp _ Aamax + AAmin

WA Ap, = :

2

A€ Aamax> Aamin 3aJaHHbIE HAaWOOIBIIUN W HAUMEHBIIUN TPEAc/IbHBIC

AACP =A\+

pa3Mephl 3aMbIKAIOIIETO 3BEHA, MM;
A\ — HOMUHAJIBHBINA pa3Mep 3aMbIKAIOIIETO 3BEHA, MM;
ABA, AHp, — 3aJlaHHBIC HWKHEE M BEpPXHEE OTKIOHCHHUS 3aMBIKAIOIIETO
3BEHA, MM.
3. OmnpenendroTcs  CpeOHUE  3HAYEHUS  Pa3MEPOB  HM3BECTHBIX

COCTAaBJIAOIMINX 3BCHBCB.

AB;j + AHj Aj  +A;
AiCP =Aj +———— ymm AiCP = —max__~_lmin )
2
rae Ay, +Ai,, — HaMOOIbIIMI M HAMMEHBIIMH NPENETbHBIC Pa3MEPBI

HU3BCCTHBIX COCTABJIAIOIINX 3BCHBEB, MM,

Ai — HOMHUHaJIbHBIN PasMEpP U3BCCTHLIX COCTABIIABIINX 3BCHLCB, MM,

24



ABi + AHi — BCPXHEC MW HMIKXHCC IIPCACIBHBIC OTKIOHCHHA M3BCCTHBLIX
COCTAaBJIAOIINX 3BCHBCB, MM.
4, OnpeI[eJmeTcs{ CpCaHCC 3HAa4YCHHUC pa3Mepa HCU3BCCTHOI'O

COCTaBJIAIOIICTO 3BCHA.

m-1 1
Aonp cp~— AAcp - Z&iAicp

i1 Sonp
rae Agnp op— CPEHEE 3HAYEHUE Pa3Mepa HEU3BECTHOIO (OIpEEIIeMOro)

COCTABJISIOIIETO 3BEHA, MM;

ionp— NnepecaIaToOYHOC OTHOMICHUC HCU3BCCTHOT'O COCTABJIAIOIICTIO 3BCHA.

5. OmnpegensieTcss HOMMHAJIBHBIA pa3Mep HEU3BECTHOTO COCTABIISIOIIETO
3BEHA.

Ton
— p
Aonp - Aonp cp + T - AB omp

rne  Topp, — JOmycK pasMepa  HEHM3BECTHOTO  (OIPENENSEMOro)

COCTABJISIOIIETO 3BEHA, MM;

AB ormp — BEPXHEC NPCACIBHOC OTKIOHCHUEC HCU3BCCTHOI'O COCTABJIAIOIICTO

3BEHa, MM.
6. OnpenenstoTcst (pakTUYECKUE TMpPEAeTbHbIE pa3MEPhl 3aMBIKAIOIIETO
3BEHA
a) JIJIsl 3aMBIKAIOIIET0 3BeHa — MPUITyCKa

0) J1J1s1 3aMBIKAIOIIETro 3B€Ha — KOHCTPYKTOPCKOTO pa3Mepa

TA(D TA(I)
AAmind :AAcp _T; AAmax @ :AAcp +—,

2

rie Tap — PaKTUUECKH TOMYCK 3aMbIKAIOIIETO 3BeHA (CM. TYHKT 1).

7. OnpenensieTcs 3armac 1mo MpoI0JIbHBIM 3HAYCHHSIM 3aMBIKAFOIIECTO 3BeHA
(TOTBKO AJI 3aMBIKAIOIIUX 3BEHBEB - KOHCTPYKTOPCKUX Pa3MEPOB).

Ve = Aamax — Aamax @5 VH =Aamin — Aamin @

rae Ve u Vy — 3amac 1o BepXHEMYy W HIDKHEMY TpelIeIbHBIM pa3Mepam

3aMBIKAIOIIETO 3BEHA, MM;
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AAmax ¥ AAmin— 3aJaHHbIC HAaMOOJIbIIME M HAUMEHBIINE TPEACIIbHbIC

Pa3MEPhI 3aMBbIKAOIICTO 3BCHA, MM,

Armax® 1 Aamine — (GakThueckue HAWOOJBIIME W HAUMEHBIIHE

npeiebHbIE pa3MEphl 3aMBIKAIOIIETO 3BE€HA, MM.

[lonyuenHsle  OoTpulLIaTelIbHBbIE  3HaueHUs 3amacoB Vz u Vg
CBUJIECTEIBCTBYIOT O BBIXOJE (DaKTMUECKUX 3HAUYCHUM 3aMBIKAIOIIETO 3BEHA —
KOHCTPYKTOPCKOTO ~ pa3Mepa 3a YCTAHOBJIEHHBIE  PErJIAMEHTUPOBAHHBIE
npenensl. B 3ToM ciiydae cienyeT CKOPpEeKTUPOBATh JIOMYCKU OMEPAIIMOHHBIX
pa3MepoB B CTOPOHY YXKECTOUEHHUS HJisi TOTO, YTOObI OOECHEUYUThH MOIyYCHUE
3aJIaHHOTO YEpTEXOM pa3Mepa 3aMbIKAIOIIero 3BeHa. Eciu  yxectoyeHue
HEBO3MOKHO, HE00X0AMMa KOPPEKTUPOBKA pa3pabOTaHHOTO TEXHOJIOTUYECKOTO
npouecca. Ecim  MNOAy4YyWIuCh  3HAUYUTENIbHBIE — 3amachl, JIONMYCKA  Ha
OTIepallMOHHBIE PA3MEPHbI MOTYT OBITh PACIIUPEHBI.

[Ipu pacueTe TEXHOJOTMUYECKUX pa3MEpPHBIX Ilenei I1enecooOpa3Ho
MPOU3BOJIUTH OKPYIJICHUE HAWJIEHHOTO HOMUHAJIBHOTO 3HAUYECHUSI HEU3BECTHOIO
TEXHOJIOTUYECKOT0 pa3Mepa 10 TOYHOCTH, C KOTOPOM 3aJaH JOMYCK Ha 3TOT
pasmep. Eciam 3aMbIKarolmuM 3BEHOM SIBJISIETCS MPUITYCK, TO OKPYTJICHUE
HOMHUHAJIOB OMPEEIIEMbIX YBEIMUYUBAIOIINX 3BEHBEB CIEAYET MPOU3BOAUTH B
CTOPOHY YBEIMYEHHUs, a YMEHBIIAIIIMX — B CTOPOHY YMEHblIeHHus. Ecin
3aMUHAIOIIUM 3BEHOM SBJISICTCS KOHCTPYKTOPCKUU pa3Mep, TO OKPYTJICHHE
HOMHUHAJIBHOTO pa3Mepa ONpPEAessiEeMOro 3BE€HA IMPOU3BOAATCA TOJBKO TOT/A,
KOTJja MMEIOTCS 3amachl MO MPEAETbHBIM 3HAYEHUSIM 3aMBIKAOLIETO 3BEHA.
Pa3Mep OKkpyriyisieTcss B CTOPOHY YBEJIMYECHUS WM YMEHBIIEHUS TaK, YTOOBI
U3MEHEHHE ObLJI0O MEHBIIMM TI0 BEJIUYMHE. BennumHa KOppeKIuu mpH
OKpYTJIEHUM HE JIO/HKHA TMPEBBINIATh 3HAYCHHWE HMMEIOIIErocs 3amaca, WHaude
3aMBIKAIOLIUI pa3Mep BBIMJIET 32 YCTAaHOBJIEHHBIE Mpeaebl. Ecnu 3To ycnoBue
BBITIOJTHUTh HEBO3MOXKHO, TO OIpEIETseMblii HOMHUHAJBHBIA pa3Mep He

OKPYTJISIETCA.
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[Ipy BBHIMOMHEHMH pPa3MEPHOrO aHaJIMW3a JAODKEH OBITh OCYIIECTBJICH
CJICYIOINN KOMIUTEKC padoT [1]:

— Haznauenwe 0OOCHOBaHHBIX JONMyCKOB Ha Bcex omepanusx ([1],
npui. l);

— Ha3nauenue He0OOXOIMMOrO M JOCTaTOYHOTO YHUCJIa TEXHUYECKUX
TpeOOBaHUI Ha onepanusx;

— Omnpenenenne MUHIMAJIBEHO HEOOXOIMMBIX MTPHUITYCKOB [5];

— IlocTpoeHue cnenuaabHBIX PA3MEPHBIX CXEM TEXHOJIOTMUECKOIO
npolecca;

— BoisiBienne u ¢ukcanys B3aMOCBS3U BCEX Pa3MEPHBIX MMapaMeTpPOB 10
Mepe (popMOM3MEHEHHUS 3arOTOBKH;

— BrIsiBIEHME pa3MEpPHBIX LEIIEH;

— IlpoBepouHblii pacdyeT BO3MOXKHOCTH OOECHNEUYEHHUS YEPTEKHBIX
pa3MepoB U TEXHUYECKUX TPeOOBaHUM;

— IlpoBepka M yCTaHOBJIEHHE PALMOHAIBHBIX CIIOCOOOB MPOCTAHOBKU
pa3MepoB Ha oleparusix;

— OnmnpeneneHrne HOMHHAIBHBIX 3HAYEHUH OIMEPAlMOHHBIX pPa3MEPOB
IyTEM PELIECHUs pa3MEPHBIX LENei;

— Pacder cpenqHuX 1 MaKCHMaJbHBIX MPUITYCKOB;

— W JpyTHUe 3a/1a4i.

3apauya 1. CoctaButh rpad) pa3MepHbIX CBsI3EH MO cXxeme, MPUBEIACHHON Ha
puc. 1.

3amaya 2. [lna cranpHOro (cranp4S5) Bana, M3rOTaBIMBAEMOTO B
COOTBETCTBUHM C HMCXOAHBIMU JaHHbIMU (Tabn. 1) pa3paboTaTh MapHIpyTHBINA
TEXHOJIOTUYECKHI TMPOIIECC MEXaHUYECKON 00pabOTKM M HA3HAYUTH MPUITYCKH
Ha 00pabOTKy TaOIMYHBIM CHOCOOOM C wWcmoib3oBaHueM mnpui. 28—40.
Ha3nauuTh 1 onpeaenuTs JMHEHHbIE pa3Mepbl 3aTOTOBKH (TIOJIy4yaeMOo ropsiaeit
ITAMIIOBKOM Ha Mpeccax B 3aKPbIThIX IITAMIIAX) HMCXOISl W3 Pa3MEPHOIO
aHaJu3a MPUHSATOTO TMpoiiecca 00padOTKH.

Ta0mumna 1.
Hcxonnrie nangble K 3agaue 1
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Rz,

o
b4
g e, &

Bapuan Paszmepsl. MM [[1epoX0BaTOCTh, MKM
T Aq A, As Rz, (Ral) Rz, (Raz) Rz (Rag)
1 30013 | 60+£0.15 | 100.087 30 15 15
2 40.0.16 70.03 130054 15 15 15
3 40+0,8 | 80+0,15 | 140054 15 15 (1,6)
4 60.0,12 90.0,35 150.9,63 15 (1,6) (1,6)
9) 60+0,06 | 100.935 160.10 (1,6) (1,6) (1,6)

3agmaua 3. Jlng Bama (puc.l) paspa®oTaTh MapIIPpyTHBIA TEXHOJOTHYECKHIA
IpOLIECC MEXaHWYECKOM OOpadOTKM M Ha3HAYUTh MPUIYCKH Ha 0O0pabOTKy
TaOJMYHBIM CIIOCOOOM ¢ ucmonb3zoBaHueM npui. 28—40. [IpoBectu pa3mepHbIil
aHalIW3 NPHUHATOrO TMporecca oOpabOTKH, BBIABUTH C IOMOIIBIO Tpada
pa3MepHBbIE 1ENH.

3amaua 4. /{ng BTYJNKHM, M3rOTaBIMBAaEMOM W3 cTamu 35, B COOTBETCTBHH C
UCXOAHBIMU JTaHHBIMU (Tali. 2) pa3paboTaTh MapUIPYTHBIA TEXHOJIOTHMYECKUMN
npouecc 00pabOTKM MpU  YCIOBUU, YTO 3aroTOBKOM BTYJIKH SIBJISIETCS
LITAMIIOBKA, MOJIydaemasi Ha TOPU30HTAIIBHO-KOBOYHBIX MamuHax. Ha3zHauuTh
MPUITYCKU HA 00pabOTKy, MPOBECTH Pa3MEPHBIN aHau3 Tporecca 00padotku. C
NOMOUIbIO TPad)OB BBIABUTH pa3MEpHbBIE LETH.

PN o
- RZ15 ¥
1,6 1,6
A Rz15
AL [ | A L
\
o o o (o]
I Il _§_ _AH_._g_-.__A_ _._§_.__._.8‘_._-.
¥ - v b
Y
% 400,39 3
Q @
& 700,23 | 40£0,31 \
Ly 160%1,0 o |

Puc 1. Dcku3 Bana (k 3agaue 1)
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Hcxonuple TaHHBIE K 3a1a4e 2

Ta0muma 2

‘Eg Rz3
K 2 %—
\
o O‘ é o
. P g
Y L44 Y
&
Ay i
s % Q:
e
Bapua PasmMepsbl, MM [[IepoX0BaTOCTh, MKM
HT Ay A, As Rz, Rz, (Raz) RZ3 (Rag) Rz, (Ra4)
1 20021 | 40702 50.062 15 15 15 15
2 | 2002 |50+0,08| 60074 | 15 15 (1,6) 15
3 40.0.16 60*0:3 80.0.46 15 (1,6) (1,6) 15
4 40,016 | 80+0,15| 100.954 15 (1,6) (0,8) (1,6)
5 601> | 100"%%? | 120.954 15 (0,8) (0,8) [(1,6)

3apaua 5. Jlna xopmyca, usroraBnuBaemoro u3 uyyryna CH 20 (puc. 2),
pa3paboTarh MapUIPYTHBIA TEXHOJOTUYECKUM MpoIecc 0OpabOTKH 3arOTOBKH.
[IpoBecT pa3MepHbIi aHAIU3, TIOCTPOUTD Ipadbl pa3MEPHBIX CBSA3EH U BHIIBUTH
C X MOMOIIIbIO Pa3MEPHbIEC 1IETIH.

50

Rz15

20

170x0,1

25

310+0,1

25

360

T

Rz15

Puc.2. Dcku3 kopnycHoO# AeTanu (K 3amade 5).
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3agaya 6. OmnpenenuTh METOJOM TMOJHOW B3aMMO3aMEHSEMOCTH, C
KaKUMH OTKJOHEHUSMH OyJeT BBINOJHEH pa3sMep Aa OT ycTyma 10 OCH
otBepcTus (Tadm. 3).

Ta0muna 3
HcxoaHble JaHHBIE K 3aJa4e 5

Ay

Ay a\

v.@

Pa3smepsl, MM

BapuanTt Al A, A o, Tpan.
1 12:i:0,09 82-0,12 42:&0,08 50
2 10+0,11 620,19 32+0,05 40
3 8-0,09 5240,15 32-0,1 30
4 6+0.,11 42 001 20013 20
5 6-022 42+0.05 207013 20
6 6-0,22 42+0,05 20013 0

3agaya /. Omnpenenutb, ¢ KaKUMHU OTKJIOHEHMSIMH TNpu 00paboTke
3arOoTOBKH JIOJKEH OBITH BBITIOJIHEH pa3mep A (puc. 3).

3agaya 8. VYcCTaHOBUTH JOMYCK H TOA0OpaTh OTKJIOHCHHS Ha
onepaunoHHbI pazmep 120 mm (cM. puc. 3) B coorBerctBUM ¢ ['OCT 25347—
82, ecm pazmep 30 mm 3an1aH ¢ oTkioHeHus MU +0,065.

300,26

120014
A S

— ‘,_
4,5 “/ 6

e
Puc. 3. Cxema MexaHHYeCKOH 00pabOTKH 3aroToBKH (K 3a1a4amM 7 u 8)

3amaya 9. YCTaHOBUTH METOJIOM IMOJTHOM B3aUMO3aMEHSIEMOCTH JIOMYCK U

no100paTh OTKJIIOHEHUSI Ha ONEPalMOHHbIN pa3Mep A, (Tabi. 4) B COOTBETCTBUU
c 'OCT 25347—82.

Tab6auma 4

30



Ucxoaubie nanHbie K 3a1aue 9

okl N
3}% ___________ 'Aﬁ“

(PP~

Ay

Bapuant Pa3zmepbl. MM
A1 AS
1 150.0.16 52,93
2 150.016 5240.15
3 150.014 52103
4 1504+0.08 5242
) 150+0.08 52+0.15
6 150+0.08 52103
7 1507016 52.02
8 1507016 5240.15
9 150+0,16 52+0,3

3agaya 10. YcraHOBUTH METOJIOM TIOJIHOM B3aMMO3aMEHSIEMOCTH H
noso0parh OTKJIOHEHHS Ha ONEpallMoOHHbIA pasmep Ay (tadn. 5.11) B
cootBercTBUM ¢ ['OCT 25347—82.

3anaua 11. BoisBieHHbIE MO pe3yiabTaTaM pa3MEPHOro aHaiau3a (CM.
3amauy 6) pa3MepHbIe IEMU PEIIUTh METOJOM MOJTHOM B3aUMO3aMEHSIEMOCTH.

Tabmura 5.11
Ncxonnwie nannbie k 3agayue 5.19 (ackusz cM. Tabd:m. 5.10)

Pazmennr MM

Bapuant *3

1 150 0>16 52 0,12
2 150 o.16 52+0.06
3 150 0I16 52+0.12
4 150+0.08 52-0.12
5 150+0.08 52+0.06
6 150+0.08 52 +0.12
7 150+0'16 52 o0.12
8 150+0'16 52+0.06
9 150+0'16 52+0,12

3amaua 12. OnpeaenuTs METOJOM MOJIHOW B3aUMO3aMEHSIEMOCTH JOMYCK,

BEpXHEE U HIDKHEE OTKJIOHCHUS Ha onepalrmoHHbIi pazmep JI3 (tadmn. 5.12).
Tabnuna 5.12
Hcxonnrlie nangble K 3agaye 5.20
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3amauya 13. OmnpenenuTh MeTOJAMU TOJHOM W HEMOJIHON B3aWMO-
3aMEHSEMOCTH JIONYCKH, BEPXHHWE W HIDKHUE OTKJIOHEHHUS Ha OIeparliOHHBIC
pa3mepsl Ax /42 (Tabn. 5.13).

INPAKTUYECKAS PABOTA Ne5
Tema: « Pacuém onmumanvroco nacmpoeunoco pamepa u
nO2PEeWHOCMU HACMPOUKU CIMAHKA NO NPOOHBIM 3A20MOBKAM C
UCNONIL30BAHUEM YHUBEPCATILHO2O USMEPUMETIbHO20 UHCIMPYMEHMA C
nocmpoenuem mouyHOCMHOU OUAspamMmvl 00PAOOMKU HACMPOEYHOU

napmuu oemaieu
(cM. onyOUKOGaAHKbIE MEMO). YKA3AHUA)
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IMNPAKTHUYECKASA PABOTA Ne6
Tema: «Onpeoenenue CyMMApHOU NOSPEUHOCIU 00pabOmMKU»

3agayal. Crymenn di, dy, d3 Bama (tabn. 1) oOpabaThIBalOTCS YHUCTOBBIM
TOYCHHEM B IIEHTPaxX THIPOKOMHUPOBaILHOTO ctanka [H713 ¢ momyckom IT10.
Omnpenenuts A1 BapuaHTa 1 cyMMapHYIO MOTPENTHOCTh 00paboTKH cTyreHu dy.

Taomuma 1

HNcxoanbie 1anHble K 3agavyam 1, 2, 3

Pa3zmepsnl, Mm [Ipenen [Tpunyck  Ha|Ywucno

N P I R i i IPOYHOCTH  |00pabOTKYy  |3aroTOBOK B
= L s R A marepuana  |Zmin MM maptun N,
= eTain O, IIT.
A MIla

1. |40 |30 |25 |100 |150 [225 |750 0,5 30

2. 110085 |75 |100 250|325 |1100 1,0 15

3. 1120190 (65 |120|300 |450 |750 1,0 10

4. 180 |75 |50 |150 (280 |400 |750 0,8 20

5. |60 |50 (45 |80 |180|250 |1100 0,6 25

6. [50 |45 (35 |100 [150|200 |750 0,6 30

7. |70 |55 |40 (120|180 (260 |750 0,5 40

8. [85 |70 |35 {140 |200|300 |1100 0,6 30

9. 110080 (50 |100 /180|300 |750 0,7 25
10. |110 180 |60 |150 |250 [350 |750 0,8 20
11. {120 |90 |60 |180 |300 [420 |1100 0,9 30
12. |80 |60 |50 |140 |240 [340 |750 0,7 25
13. 190 |70 |50 |120 200 |[350 |900 0,6 30
14, {100 |80 |60 |180 |250 [380 (1100 0,5 35
15. |110 |90 |70 |100 |180 [300 |750 0,6 40
16. {120 |80 |60 |150 |300 [400 |900 1,0 30
17. |70 |60 |40 |140 |200 [300 |1100 1,0 35
18. |100 |80 |60 |180 300 |400 |750 0,8 25
19. |80 |60 |40 |100 180 |320 |900 0,7 30
20. {110 |90 (70 190|300 |450 |750 0,6 40

3arotoBku Baia u3 cranu 45 (o, = 750 MIla) Ha npeAlIecTBYIOIEH Onepalnu
oOpaboranbl uepHOBbIM ToueHueMm 1o IT13. VYcmoBus oOpaboTku: peser ¢
MJIACTUHOW U3 TBepaoro ciaBa T15K6 umeer ¢p=45°, ¢p1=10°; MUHUMAaIbHBIHI
npunyck 0,5 Mmm Ha ctopony, mogada S = 0,15 mm/00; ckopocts pezanus V=130
M/MUH.

Pewenue. 1. OnpenenuM BeIUUYUHY NOTPEIIHOCTU A, (Ha pajnyc), BbI3BAHHYIO
pa3MepHBIM U3HOCOM pesiia 1o [1, ¢. 73—74],
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A, =Luo :@'6:28%@4
1000 1000

rae L — nnuna nytu pezanus npu oopadotke naptun N aeraneit onpenensiercs

L:nﬁnh+dAg-L)+d4g—gﬂN::nm0400+3050+237&30
1000s 1000-0,15

=4631 m.

Jis criaBa 715K6 AHTEHCUBHOCTD M3HAIIMBAHUS U, = 6 MKM/KM [1, c. 74].

2. OnpenennMm KonebaHue OTKATHH CHCTEMBI /, BCIEICTBHE M3MEHEHHS CHIIBI
Py, u3-3a HENOCTOSHHBIX TIYOMHBI PE3aHMs W IOAATIMBOCTH CUCTEMBI IIPH
obpaboTtke. Cornacho [1, c. 27]

Ay = Wmaxpymax - Wminpymin (1)

e Woa B Whin — HauOoubIas ¥ HauMEHbIIAas ITOAATIMBOCTA CUCTEMBI; Pymax
U Pymin— HamOoJIbIIIee ¥ HAUMEHBIIIEE 3HAYCHUS COCTABIISIONICH CUITBI pe3aHus,
COBIIAJIAIONICH C HAITPABICHUEM BBIICPKUBAEMOI0 pa3mepa.
st cranka /H713 HOpMaIbHOM TOYHOCTH HAUOOJIbIIIee U HAUMEHBIIIEe
JOMYCTUMBIE IEPEMENIEHUS POJOJIBHOTO CYyNIopTa MoJ Harpy3koin 16 kH
cOCTaBIISIIOT cooTBETCTBEHHO 450 1 320 MxM [1, c. 30]. Ilpu ycTtaHoBKe Bajia B
LIEHTpax MUHUMAaJIbHAs MOJATIMBOCTb CUCTEMBbI OyJIET MIPH MOJIOKEHUU pe3lia B
KOHIIE 00paboTKH, T. €. y nepeaHei 0a0ku ctanka. Mcxoast U3 3TOro, MOXHO
PUHATH

Wiin = 320/16=20 mxm/xH.

[TpubamKEeHHO MOXXHO CUHUTaTh, YTO MaKCHMAJIbHYIO IOJIATIMBOCTh CHCTEMA
MMEET MPHU PACIIOJIOKEHUH pPe3lia MOCepeIMHE Baja, KOTJa ero Mmporud Ioj
nericTBUeM cuiibl Py mocturaet HanboubIne BeauduHbl. [loatomy

Whiar = Wem mar + W max,,

I'me Wen max =320 + 450/2*16=26 Mxm/kH — wHamOomnbluas IOIATIMBOCTH
cranka, Wsaz max — HanOOIbIIas NOJATINBOCTE 3arOTOBKH.

Bai B 11eHTpax MOKHO MPEJCTaBUTh Kak OalIKy Ha ABYX OINOpax, HarpyKCHHYIO
COCPEIOTOYEHHOM CHUJIOM, a HaUOOJIBIIMK TPOTUO B CEpe/IMHE Bajia

_ Pﬁg
I A8E] ]
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rae |y — mmmna Bana; E — moxyns ymnpyroctu marepuana; J = 0,05 d*,, —
MOMEHT MHEPLUH MONEPEYHOro ceueHus: Bana; d,, — MpPUBEACHHBIN AHaMETp
Bana; Juis Tiagkux BanmoB d,,=d Bama; U1 CTyNEHYaThIX BallOB C
OJTHOCTOPOHHUM YMCHBIIICHHEM JHAMETPOB CTY ICHEH

n

2. dil
—_1 .
=— :

2.\

1

JUJIS1 BAJIOB C IBYCTOPOHHUM YMEHBIICHUEM JUAMETPOB CTYIICHEM
n
2: 2

|

n

2

l
Nmes B Buay, uro W=Yy/Py, mocie COOTBETCTBYIOIIMX IpeoOpa3oBaHUiA
MOJIYYUM

d

np

dnpm

3

woo_2(
3aemax d d
np np
3
32( 1
HpI/I KOHCOJILHOU YCTaHOBKC 3aIrOTOBKH B IIATPOHE 3gemax d d
np np

[TpuBenenHsIil TuamMeTp oOpabaThIBa€MON 3arOTOBKHU

~40-100+30-50+25-100

d, =32 mm,
i 250
a BEJIMYMHA €€ HaNOOJIbIIEN T0aTIMBOCTH
3
W, o _ 2N =32 mxm [ kH,
32\ 32

TOTJ]a MaKCUMaJIbHasl MOJATIUBOCTh TEXHOJOTHUECKON CUCTEMBbI

Whax = 24+32=56 mxm/kH.

HanbGonbmast Py, ¥ HauMeHbINAsA Pyyin HOPMaJIbHBIE COCTABJISIONINE CHJIBI
pe3aHus ONpPENEA0TCs coracHo [2, ¢. 271—275], ucxonast U3 yCiaoBUM 3a7auu.
Ha npenmectByronieit onepanuu (4epHOBOM TOYEHHUH) 3arOTOBKA 0OpaboTaHa C

1
nomyckom 1o IT 13, T. e. BO3MOXHO KoJieOaHuE MPUITyCKa HA BEIMYUHY 5 1713,

yto s auameTrpa 32 mMm coctaBut 0,4/2 = 0,2 MM, a kojebaHue TIIyOUHBI
pe3anus tmin=2Zmin = 0,5 MM, tnax = 0,7 MM, B aTOM cityuae

Pymax = 2,43:0,7%9-0,15%%-13003=0,144 xH;
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Pymin =2,43-0,5%°:015%¢-130°3=0,095 kH.
N3menenue oOpabaTbiBaeMOro pazmMepa BCIeACTBUE YIPYTUX AedopMaliuii
4,=56-6,144 — 20-0,095 = 6 mm

3. OnpenenuM MOTPEIIHOCTh, BBI3BAHHYI0 T€OMETPUYECKHMMH HETOYHOCTSIMU
cranka 2Ac,. Cormacho [1, c. 53—55]

Cl
ZACm - T’

rne C — JOmMyCTUMOE OTKIOHEHHWE OT TapajUIeIbHOCTA OCH IIITHHJIEIS
HaMpaBJISIFOIIMM CTAaHWHBI B IJIOCKOCTH BBIJICPKMBACMOTO pa3Mepa Ha JuiiHe L;
| — nymHa 0OpabaThiBaeMOl TOBEPXHOCTH.
JI7i1 TOKapHBIX CTaHKOB HOPMAJIbHOW TOYHOCTH TPU HAWOOJBIIEM JIHAMETpPE
obpabateiBaeMoii moBepxHocTH 10 250 MM C=20 mMxM Ha mimuse | = 300 MM [1,
tabm. 23]. [Ipu mmue 06padotku | = 50 Mm

ZACM _2050 3,3 mrm.
300

4. B mnpeamnosioKEHWM, 4YTO HACTPOMKA pe3la Ha BBINOJHAEMBIM pa3Mep
IIPOU3BOAMUTCS IO JOTAJOHY C KOHTPOJEM IIOJIOKECHHMS pe3la C IIOMOLIBIO
METAJUIMYECKOTO IIyTa, OIPEAEIIAM MTOTPEITHOCTh HACTPOUKH B COOTBETCTBUU C

[1, c. 70—T73]:
2
2 Auw
AH = (KPAP) +(KMT) ,

rie 4, — NOrpelHoCTh peryaupoBanus noyuoxenus pesua; K, = 1,73 u K, = 1,0
—  KOd(DpUITMEHTHI, YUYUTHIBAIOIIME OTKJIOHEHHUS 3aKOHA paclpeerIeHus
BequuuH A, W Ay OT HOPMAJIBHOIO 3aKOHA pACHPENENEHUS; Ay
MOTPEIIHOCTh U3MEPEHHUS pa3Mepa JeTaju.

Jlnst 3aaHHbBIX yeinoBuil oopabotku [1, ¢. 71—72] 4, = 10 MxM u A5, = 20 MKM
npu usmepenuu d,=35h10 mm. Torna HOrpenHOCTh HACTPOUKH

2
A, = (1.73-10)2{20%) = 20 mrcm.

5. OmpenenuM TeMiiepaTypHble AeQopMaldd TEXHOJOTUYECKOW CHUCTEMBI,
NPUHSB UX paBHBIMU 15 % OT CyMMBI OCTalbHBIX NOrpemHocty [1, ¢. 76],

21, = 0,15(28+6+3+20) = 9 mkm.
6. OnpenenrM CyMMapHYIO TIOIPEITHOCTh 00pabOTKH 1O ypaBHEHHIO (2):

A, =+/62 +202 +(1.73-28) +(L.73-2)F +(1.73-9f =116 aux.

OHa TpeBbIIIaeT 33JaHHY0 BennduHy fgonycka Ha d = 35 mm (74=100 mxm)
Ecnmn  yumcrtoBoe  TOYEHHME  SBIAETCA  ONEpalMed, MOPEAIIECTBYIOLIEH
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nUM(OBAHUIO TOBEPXHOCTH AMAMETPOM 35 MM, TO NPEBBIIICHHEM TOJS
paccestHus B CPAaBHEHHUHM C TIOJIEM JOMYCKa ONEPALMOHHOIO pa3mMepa, OYEBHUJIHO,
MOKHO MpeHeOpeyb, TaK KaK 3TO IPEBBIIICHUE BBI3OBET TOJBKO KoJjeOaHHe
npunycka Ha nudoranue B mpenenax +0,008 mm, 1. e. £2%. Ecmu xe
orepalys YHUCTOBOTO TOYEHHMS SBISETCA OKOHYATEIBHOM, TO HEOOXOIMMO
BBINIOJIHUTEL YCJIOBHE A; <IT,,.

AHanmu3  DJIEMEHTApHBIX  MOTPEIIHOCTeM  TOKa3blBaeT, 4YTO  HauboJjee
JIEUCTBEHHBIM MEPOIPUATAEM JUIsl YMEHBIIEHHUS CYMMAapHOW MOrpemHOCTH
pa3mepa d; SIBJIAETCS] CHIDKEHHE MOTPEIHOCTH OT pa3MEpHOro M3HOca pe3na A,.
OTOro MOXKHO JOCTUTHYTh:

- NpUMEHEHHuEeM 0oJiee M3HOCOCTOMKOTO TBEPJIOTO CIUIaBa (HaIpUMEp, BMECTO
T15K6 npumenuts cmiaB T130K4, umeronuid mnodytd B 2 pa3a MEHbIIUN
OTHOCUTEJIBHBIM U3HOC) WM COOTBETCTBYIOIIUM CHUKEHUEM PEKHUMOB PE3aHUs
MIpY UCTI0JIb30BaHuM criaBa 115K6;

- YMEHBIIEHWEM pa3Mepa MapTud JeTalied, oOpalaThiBaeMbIX  3a
MEXHACTPOCUHBIN Mepro/ (COKpaIleHUE ITMHBI ITyTH pe3aHusl);

- HCHOJB30BAHMEM AaBTOMNOHAJIAJAUYMKOB, IMO3BOJIAIOMIMX MEPUOJUYECKH WIIU
HEIPEPHIBHO KOPPEKTUPOBATH MOJIOKEHNE BEPIIMHBI PE3LIA IIPU €r0 U3HOCE.

3agava 2. OnpeneauTb CyMMapHYHO MOTPEIIHOCTh 00pabOTKK CTyrneHu Baa O;
st BapuantoB  2—20 (tabn. 1) mociae  YMCTOBOTO — TOYEHHUS  Ha
TUIPOKONTUPOBAILHOM CTAaHKE MPU YCTAaHOBKE B 1IEHTpax. OCTallbHbIE UCXOTHBIC
JTAaHHBIE TIPUHATH M0 YCIOBUIO 3a/1a4u 1.

3agauya 3. Yepes kakoe 4nciio 00pabOTaHHBIX 3arOTOBOK HEOOXOAMMO 3aMEHUTh
3€HKEp C IUIaCTUHKaMU U3 TBepAoro ciasa 75K 1 () BcaeACTBUE €ro U3HOCA TIPU
obpaboTke otBepcTUd Upmse = 40HI0, mmuaodt | = 60 MM B 3aroroBkax
nerupoBaHHoM ctamu g,=1100 MIIa. [JomyCTUMBIII U3HOC 3€HKEpPa HE JOJDKECH
npesbimath 0,47 Ty; mogaya npu 3eHkepoBanuu S = 0,8 Mmm/00.

Pewenue. TlorpemHocts 00paOOTKH, BBI3BAHHYIO HM3HOCOM HWHCTPYMEHTA,
OIpEICIUM TI0 ypaBHeHuto [3, ¢. 79—81]

Au =ttt yaeg

Hpunumas s ynpormenns Y4, = Ugy nonyunm A, =up| 1+ 10°S /'
U, — HaYaJIbHbIN U3HOC, MKM/KM; Uy — WHTEHCUBHOCTb U3HAILUBAHUS, MKM/KM;
dome 1 | — mmamerp u mmuHa 0OpPabOTKH COOTBETCTBEHHO, MM; N — dUKCITIO

00pabOTaHHBIX MMOBEPXHOCTEH, IT.; S — MMoaa4a HHCTPYMEHTa, MM/00.
Cornacho [26, ¢. 74] it 3a1aHHBIX YCIOBUU ug=12 MKM/KM, u, =u, =12 mxm | km

Tac

(uro coorBercTByeT 1000 M myTH pe3anusi). YuutsiBas, uyto 1T4 = 0,1 MM, a
JOMYCTUMBIN M3HOC HE JOJDKEeH mpeBbiiaTh 0,4 €ro BeJIMYMHBI, TOJYyYHUM, YTO
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JOTTYCTUMBIN U3HOC KaKJIOTO M3 MPOTHUBOMIOJIOKHBIX 3yOhEB 36HKEpa HE JTOJIKEH
npesbimath 4, = 0,1:0,4/2 = 0,02 mm. U3 ypaBHeHUs 118 A, IOTYyYUM

N — (A, -A,)5-10° (0.2-0.012)0.8-10° 706
u,dl 0.0127-40-60 -
T. €. 3aMeHy 3eHKepa HE0OXOJAMMO MPOM3BOAUTH TMocie oOpadbotku 70
3aroTOBOK.
3agaua 4. OnpeAeauTh BEIUYMHY KOHYCHOCTH TJIAJKOrO Baja quamerpoM d u
JUIMHOW |, BBI3BaHHYIO pPa3MEpPHBIM M3HOCOM pPe3la MPU YUCTOBOM TOUCHHUH C
nogadeut S (Tada. 2).

3agaua 5. OmnpenenuTh BEIMYUHY KOHYCHOCTH IIWJIMHIPOBOH  BTYIIKH,
BBI3BAHHYIO DPa3MEPHBIM H3HOCOM pe3lla IPH YHUCTOBOM pacTadyHBaHHH C
nojaveit S orBepcTHs quametpoM d, mmHoi | (Tadm. 3).

3agauya 6. Onpenenurs pasHUIy 3HAYCHUWA AUAMETPOB IMEPBOM M IMOCICIHEN
3aroTOBKM B MapTHH, BBI3BAaHHYIO Pa3MEpPHBIM, U3HOCOM pe3lla MpU YHUCTOBOM
TOYECHUU C Tomadedl S riaakux BajgoB jguamerpoM O u jummHOHW | U3
yIIIEPOAMCTOM cTamu (Tadi. 4).

Tabnuna 2
Hcxoanbie 1aHHBIE K 3aga4e 4
JlanHbIC Bapuant
1 2 3 4 5
d, Mmm 50 80 100 120 150
I, MM 500 700 850 1000 1400
S, MM/00 0,1 0,15 0,15 0.2 0,2

Marepunan neranu | JlerupoBannas crans | Yrnepoaucras ctanb | Cepblil 4yryH

Marepuar T15K6 | T30K4 | T30K4 | TI5K6 BK6
WHCTPYMEHTA
Tabnuma 3
Hcxoanble faHHbIE K 3a1a4e 5
Bapuant
JlaHHbIC 1 > 3 1 5
d, mm 60 100 150 200 300
I, MM 200 300 400 500 700
S, MM/00 0,1 0,1 0,15 0.2 0,2
Marepuan netanu | JlerupoBanHas ctayib | 3akajieHHbIN 4yryH | Cepblil 4yryH
Marepiat | 115k6 | T30Kk4 | T30K4 |TISK6|  BK6
WHCTPYMEHTA
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Tabana 4
Hcxoaubie JaHHBIE K 3a71a4e 6

Bapuant
JlaHnHbIC 1 > 3 1 5
d, Mm 40 50 60 75 85
I, MM 200 300 350 400 500
S, MM/06 0,075 0,1 0,125 0.15 0,2
Marepuan TI5K6 | T30K4 | TI5K6 | T30K4 | T30K4
WHCTPYMEHTA
BGJ'II/I‘II/IHa HapTI/II/I 25 20 15 10 8
N, .

3agaua 7. Uepes kakoe yucio o0pabOTaHHBIX 3arOTOBOK CIEAYET IPOU3BOJIUTH
MOJTHACTPOMKY pe3la BCIEICTBUE €ro W3HOCa MPH pacTauMBaHUM C Tojgadeil S
orBepctuil (nuamerpoM d W mHOW |) B mapTum BTYJIOK M3 YIIepOAUCTON
CTaJIM, €CIM JIONYCK Ha auameTp oTrBepcTus |Tgy, a AOMyCTUMBIN M3HOC pe3la
cocrasisieT 0,31Ty (Tadu. 4).

Taoauma 5
I/ICXOI[HLIC JAHHBIC K 3a/1a4Y¢C 7
Bapuant

JlaHHbIC 1 5 3 a 5
d, Mm 60 100 150 200 300
I, MM 200 300 400 500 700
1Ty HS H9 HIO0 H7 H9
S, MM/00 0,075 0,075 0,15 0.075 0,15

Marepuan T30K4 | T30K4 | TI5K6 | T30K4 | TI5K6
MHCTPYMEHTA

3agaua 8. Uepes kakoe uuciao oOpabOTaHHBIX 3aroTOBOK HEOOXOIMMO
MPOU3BOJINTH CMEHY pa3BEPTOK BCJIEACTBHE MX HM3HOCA TPU Pa3BEPTHIBAHUU
otBepctuit (auamerpom d Ha amuHe | ) B 4UyryHHBIX KOpITycax MpH JOMYyCKe Ha

orBepctue H7 wu pomyctumoMm wu3Hoce pasBeptku  0,51Ty

(Tabmn.

6)?

OTHOCHUTENBbHBIN U3HOC JJI PAa3BEPTKH MPUHSITH PABHBIM Uy = 5 MKM/KM.

Tabmua 6
Hcxoanble 1aHHbIE K 3a1a4e 8.
Bapuant

JlaHHbIE 1 5 3 1 5

d, mm 20 40 60 80 100
I, MM 30 60 80 80 100
S, Mm/00 0,6 0,8 1,0 1,2 1,5
Yucno orBepcTuii | 12 10 8 8 8

B KOpITyCe
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3agaya 9. Onpenenurs NOrpemHOCTb 4, BOSHUKAIOIIYIO B PE3yJIbTaTe YIPYTUX
nedopManuii  TEXHOJOTUYECKOW CHUCTEMBl MPU YHUCTOBOM TOUYEHUHU MAPTUU
IJIaJKUX BaJIOB U KOHCOJIBHOM MX YCTaHOBKE B I[aHIe WK naTpoHe (tadn. 1.25).

3AJJAYA 10. [To ganHBIM 3aAa4d 3 ONPEACIHUTH MOTPEHTHOCTH 00pabOTKH,
BBI3BAHHYIO FT€OMETPUUYECKON HETOUYHOCTBIO CTAHKOB XA ;.

Tabmuua 7
AaHHbIE K 3a1a4aM 3 u 4.
Z -
: N
E——
~ - _ I
) |
Bapuant
JlaHHbIE 1 5 3 4 5
IIpenen
IIPOYHOCTH
Marepuaia
3arOTOBKH
oy, MIla 750 1100 750 1100 1100
d, Mmm 20 25 30 35 35
I, Mm 60 75 90 100 100
ToxapHbIi ToxapHbIi ToxapHo-
Cranok MHOTOIIIUHAETbHBIN PEBOJIBBEPHBIN | PEBOJIBBEPHBIN
TOPU30HTAJIbHBIN aBTOMAT aBTOMAT aBTOMAT
['myOuna
pe3aHus t, 0'15+0,15 0’15+0,15 0’2+0,15 0,2+0’15 O,2+0’15
MM

3AJIAYA 11. OnpenenuTh CyMMapHYIO MOTPEHTHOCTh pa3Mepa h mpu 4ucToBoM
TOPLOBOM (ppe3epoBaHMU MAPTUU 3arOTOBOK JJIs BapHaHTa 1.
3aroToBKM, MpEBAPUTEIHLHO 00paOOTaHHBIE MO pPa3Mepy C TOYHOCTHIO

h13,

YCTaHaBJIMBAIOT

Ha

OTIOpHBIE

IIJTaCTHUHBI

MPUCTIOCOOIEHUST €

MMHEBMATUYECKUM 3aXKUMOM. ['myOuHa pezanus tmin = 1,2 Mm, S; = 0,05 mMm/3y0 u
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v = 120 m/munH. HacTpoiiky ¢pe3bl Mpou3BOIAT C KOHTPOJIEM IOJOKEHUS
METAJUIMYECKUM LIYIIOM TOJIIHUHOU 3 MM.

Pemenue. 1. Onpenenum nmorpemiHocTb YCTAHOBKU 3arOTOBKHU €y. JlJis 3a/laHHBIX
ycioBuii 1o [26, c. 43] &y = 40 MxM.

2. Onpeaenum MorpenHoCTh HACTPOHKH (pe3sl Ha pazmep h cormacho [26, ¢. 70]:

A, =(&,A, F+(K,A,,) =L73-10) +(1-20) 26,5 mxu,

u usm

rae Kp u Ky — k03¢ (ULMEeHThl, yYUTHIBAIOIINE OTKIOHEHUS 3aKOHA pacIipe/ieTICHHs BEIUYUH
Ap m Ausv OT HOpPMAJBHOTO; Ap — TOTPEUTHOCTh PETYIUPOBAHUS (Ppe3bl MO ITAJOHY C
KOHTPOJIEM METAUIMYeCKuM 1myrmoMm [26, c. 71]; Aww — J0myckaeMast MpeaeibHas
HOTPEeNIHOCTh u3Mepenus pazmepa 45h10 [26, c. 72].

3. Onpenenum pa3MepHbI H3HOC UHCTPYMEHTA MPHU TOPIIOBOM (pe3epoBaHuH,

( 100) I,BN [ 100} 300-100-40

Aum_d)p :uom.(ﬁpL(ﬁp =1+ Uy 5 =1+ 6 5 =

B 10°S,z 100/ 10”-0.05-12
rie Sp = Sz Z — MPOJONIbHAS MMOjada CToJa CTaHKa, MM/00; 1o — OTHOCHUTENBHBIN U3HOC TPU
ToucHuH [26, c. 74].

4. OmnpenenuMm morpenrHocTs Ay. Ilone paccesnus pasmepa 45h10 mox nefictBreM
ynpyrux aedopmanmii 3aBHCUT OT KoJeOaHHs COCTaBISIOUICH cuUbl pe3aHus Px mpu
W3MCHCHUHW BEIIMYMHBI CHUIMAEMOTO MPUITYCKa U TIOJATIMBOCTH CUCTEMBI IIIMTHH/CIB-CTONI. B
coorBercTBUH C [26, c¢. 32] mas cramka 6P12 (mmpunaa croma 320 MM) MOJATIMBOCTD
TEXHOJIOTHYECKON CHCTEMBI MOXET OBITH OTIpe/IeIIeHa KaK

y _ 500

24 MKM,

W=-=-=—— =40 mxm/kH
P, 12,25
[Tpunss Px: P; = 0,5 onpenenum
C . t*Sz'B"z
P =05P,=05—"——
D"

VuureBasg, uto N = 1000v/zDg, = 1000*120/7*150 = 255 mme' u npunsB
K03 PHIIMEHTHI ¥ ITOKa3aTeau cTernenu 1o [27, ¢. 291], onpenenseM Pxmax 1 Pxmin:

8,25-1,2*°-0,05%7 -100"* -1,2

P, = =0,46 xH.
X min 1501,3 . 2550,2
Tax xak nokasarens npu t pasen 1,0, To
t
Pyrex = =2 Py in = E-0,46 =0,61kH.
t 1,2

min 1

Torma Ay = W(PXmax - PXmin) = 40(0,61 —0,46) = 6 MKM.

5. IorpemHocTh, BhI3BaHHAS T€OMETPUUECKUMU HETOYHOCTAMHU (DPE3EpPHOrO CTaHKa
HOPMaJIbHOW TOYHOCTH, NPEJCTaBIsSIET COOON OTKJIOHEHHE OT MapaIeIbHOCTU BepXHEH
MOBEPXHOCTH OCHOBaHHUIO Ha jiuHe 300 MM, U coracHo [26, ¢. 59] LA = 25 MKM.

6. IlorpemHocTs XA; OT TemmepaTypHBIX nedopMaluii CHUCTEMBl MPUHUMAEM B
pazmepe 10% OT CyMMBI OCTaJIbHBIX TOTPEIIHOCTEN:

>A;=0,1(40+26,5+24+6+25) = 12 MKM.
7. CymmMapHasi MorpemrHoCTh COTaacHo GopMmyiie

Ay =(1-40)? + (1-6)% + (1-26,5)° + (1,73-24)? + (1,73-25) + (1,73-12) =72 mm.

3amaHHasg TOYHOCTE oOecmeunBaercs, Tak Kak 1 T1045 = 100 MKkM > As = 72 MKM.

3AJJAYA 12. Ha koHCONBHO-(PPE3EpPHOM CTaHKE MPOU3BOAUTCS UYHUCTOBOE
TopioBoe (pe3epoBanue maptur N 3aroToBOK. 3aroTOBKH, MPEIBAPUTEIHHO
obpaboTanHbie ¢ TOYHOCTBhIO N13, ycTaHABNMBAIOTCS HA OMOPHBIC ILIACTHHBI
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IPUCTIOCOOIEHUS C IMHEBMAaTUYECKUM 3akuMoM. [l ycioBuii oOpalboTKw,
COOTBETCTBYIOIIMX BapHaHTaM 2—0, OMpeAeNnuTh CYMMAapHYIO MOTPEIIHOCTb
pasMepa h mocie BbIIOgHEHHMS omepanud mpu V = 150 m/mun u S; = 0,04
MM/3y0. HacTpoiika ¢pes3pl Takke MPOU3BOAUTCS MO TabapUTy C KOHTPOJIEM
TIOJIO’KEHUST METATMYECKUM IITYTIOM TOJIIIUHON 3 MM.

Tabmuma 8
HUcxoanbie nannblie K 3agayam 11 u 12,
__?F__
{
l
—
lf/ 'M\L//\\" S
\ K/\ )
& s
[,‘"
JlaHHBIE Bapuant
1 2 3 4 5 6
h 45h10 32h11 55h11 | 100h11 | 150h11 | 200h11
B 100 100 150 150 200 250
| 300 250 250 300 350 450
Marepuan geranu Crainb UyryH YUyryH KOBKHUM Uyryu
YTJIEPOJIUCTAsA, Gy = | CEpBIN, 315 HB cepbid
750MITa 190HB 190 HB
paswep maprast N1 49 50 35 35 30 20
Dyp 150 160 200 250 320
dueno - sybres | 4, 10 12 14 18
bpesbl Z
Marepuan
peKyIIEH 4acTH T15K6 BKS8 BK6 BKS8
bpesbl
CraHok 6P12 KoHconbHO-(pe3epHbIit
[Huprra —— ctona 320 200 250 320 400
CTaHKa, MM
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INPAKTHYECKAS PABOTA Ne6
Tema: «Memoowl u nopsa0ox onpeoeieHuss HOpM 8PemMeHU No
NEMEHMaAM»

OgHuM U3 OCHOBHBIX TpeOOBaHUN TIPU MPOCKTUPOBAHUU TEXHOJO-

TMYECKUX OTepaluii sBIseTCS TpeOOBaHME MHUHHMYyMa 3aTpaT Tpyla Ha ee
BBINOJIHEHUE. KpuTepruem OLIEHKU TPYIOEMKOCTH SIBISIETCS HOPMAa IUTYYHO-
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KaabKyJIssuuoHHoro (Ty,) wm wmryynoro (Ty,, —m1s wMaccoBoro
IIPOM3BOJICTBA) BPeMEeHH, MUH:

Toe =T + Lo (1)
Ny
Tun=To+Te+Tosc+ T, (2)
rne  Tys — TOArOTOBUTENBHO-3aKIIIOUUTEIFHOE BpEMsl, MHUH, Ha MapTUIO
3amycKa 3aroToBOK B POU3BOJICTBO I3, LIT.;
Ty — OCHOBHOE (TE€XHOJIOTUYECKOE) BpEMSI;
Ts — BCIIOMOTATENBHOE BPEMS;
Tosc — Bpemst 00CTyKUBaHUS pabOYETO MECTa;
Tn — Bpems mepephIBOB B padoTe.

OcHoBHOe BpeMsi 00padoTku T( ompenensieTcss pacuyeToM IOCje ycTa-
HOBJICHHS PS)KUMOB PE3aHUS HO YPABHCHHIO
L
o SM !
rae L, — pacdetHas 1imHa pabodero xoja MHCTPYMEHTA, MM;
| — 4YKci0 pabovYMXx XOJIOB B EPEXO/IC;
SM — MuHHYyTHas mojJada WHCTPyMEHTa (WJIM 3arOoTOBKH) B HAmpaBJICHUU
oJa4u, MM/MUH.

Tpancpopmanus ypaBHeHus (6.8) Il pa3iaMYHBIX BUIOB 00pabOTKH

npusezena B [10].
Pacyernas njimHa paGo4ero xojaa, Mm:
Lp Lo + 1y +lex, 4
rae Lo—miHa oOpabaTbiBaeMoi MOBEPXHOCTHU (B HAMPABJICHUU MOAA4UH ),
lsp, lex —uMHA Bpe3anus u cxoma uHCTpyMeHTa [ 15].

OcHoBHOE BpeMsi Tp Ha BBITIOJIHGHHWE OIEPAIlUH 3aBHCHT OT CXEMBI €€
noctpoenusi [1|. Tak, mpu mociaegoBaTEILHOM BBIMOJHEHUN TEPEXOJ0B B
00OHOMECMHbIX OTEPAlUSIX OCHOBHOE BpeMs SBIACTCI CYMMOH BpEMCHH
BBITIOJIHEHUS BCEX MEPEXOI0B:

)

ToziTm.,izl...n, (5)

rae N — KOJIMYECTBO NEPEXO0B.

[Ipn napannenbHOW cxeMe OOpaOOTKM OCHOBHOE BpEMs BBINOJHEHUS
olepaluuy ONpeNeNsieTcs JUIMTEIbHOCThI0 Hauboyiee MPOAOIKUTEIBHOIO
(mmuTHpyrOIero) nepexoaa 1, ,, T.€.

T,=T,. (6)

[Ipu napanienbHO-IOCIE0BATENBHON CXEME OCHOBHOE BPEMSI COCTOUT M3
CYMMBI IOCJIEJOBATEIbHO BBIMOJHIEMBIX B MO3UIUAX JIMMUTHUPYIOLIUX
NEPEXOO0B:

To = iTo.ni' (7)
1
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Jnia mHocomecmubix CXeM 00pabOTKHM OCHOBHOE BpEMSI COKpAIIAETCS B
cpeadeM B N pa3 (N— uuciio ogHOBpeMEeHHO 00pabaThIBa€MbIX 3arO0TOBOK), CM.
[1].

BcenmomorarenbHoe Bpemsi 7, omnepamnuid, THUIIOBBIX MO CTPYKTypE U
TEXHOJIOTUYECKOW OCHAIICHHOCTH, BBITIOJIHAEMbBIX HA YHUBEPCATbHBIX CTAaHKaX B
CEpUIHOM MPOU3BOCTBE, ONPEACIISIOT U3 BEIPAKECHHUS

Tz;:yc+ Tnep+ Tu3M ) (8)
rne 71,, —BpeMs yCTaHOBKH U CHSTHS 3aTOTOBKHU;

T,ep — BpEMsI, CBSI3aHHOE C BBINOJIHEHUEM NIEpexoaa (MU Olepalun);

T, — BpeMs HA U3MEPEHHS.

DJIeMEHTBI BCIIOMOTATEIbHOTO BPEMEHHU OmpeieNsatoTes o [5,6,11], a npu
obOpabotke Ha ctankax ¢ UIIY — mo [1] umu [5]. B oTux ke mcTOYHHMKAX
MPUBEACHBI JaHHBIC JJISI ONPEACIICHUS] OCTAIBHBIX COCTABJISIONMIUX INTYyYHO-
KaabKyIanuoHHOro BpeMeHu (Tose, Trr, Ths).

OcHOBHOE (MaIlIMHHOE, TEXHOJIOTHYECKOE) BpeMsl MPUOTMHKEHHO MOXKET
OBITH ompeseneHo mo 3aBucuMocTsiM Buaa 7o = KDL, nmpuBenenusim B Ta01. 1,
rae K— xoadduimenT, oTpaxaromuii CpeTHUA YPOBEHb PEKUMOB TIPU JaHHOM
Bujie 00paboTku; D u L — pasmepsl 00pabaThiBaeMbIX TOBEPXHOCTEH.

Tabnuya 1.
3aBUCHMMOCTH JJIS1 PUOJIHKEHHOTO OTpeieSieHIs 0CHOBHOTO (MAIIMHHOTO)
BPEMCHH

Cozep:kanue onepamuu To* 107, mun
YucToBOE TOYCHHE Ha TOKAPHO-KOMMPOBAIIBHOM CTaHKE 0.19DL
YucTtoBO€ TOUEHHE HA TOKAPHO-BUHTOPE3HOM CTaHKE 0,17DL
3eHKEpOBaHUE HA BEPTUKAIHHO-CBEPJIMIILHOM CTaHKE 0,21dl
[MpoTsiruBanue 0,4l'
Dpe3epoBaHye Ma3a Ha FTOPU30HTAIBHO-(DPE3EPHOM CTAHKE 7I'
®dpe3epoBaHue Ma3a Ha BEPTUKAIBHO-(DPE3EpHOM CTaHKE 7,2l
Inudoanue Ha KpyrinonuMpoBaIbHOM CTaHKE 3,62 D
[nudosanne Ha kpyronumdoBaibHOM cTaHke ¢ UITY 2.7D
HInudoanue oTBepCcTUs HA BHYTPUILIH(OBAILHOM CTaHKE 0,583dI
Inudonanue 3y0beB Ha 3y0onUN(OBAILHOM CTaHKE 3.87DL
®pe3epoBaHue MJIOCKOCTU HA BEPTUKAIBHO-(PPE3epHOM CTaHKE 0.482L'
CBepJieHHe OTBEPCTHS Ha paiiaIbHO-CBEPIMIIBHOM CTaHKE 0,21dl
CBepiieHHE OTBEPCTHS Ha paJnalbHO-CBEPIMIBHOM cTaHke ¢ UITY 0,16 dI
®dpe3epoBaHue IUIOCKOCTH Ha BEPTUKATIbHO-(Ppe3epHOM cTaHke ¢ UITY 2,86 I
dpesepoBaHue MMa3a Ha MIMOHOYHO-(GPE3EPHOM CTAaHKE 5,52 dI'
ToHkoe pacTaurBaHuE OTBEPCTHSI HA alIMa3HO-PACTOYHOM CTAaHKE 0,2 dl
IMpumeuanune. D u L, d u | — cooTBeTCTBEHHO qMaMeTp W JUIMHA HAPY)KHBIX U BHYTPECHHUX

NOBepXHOCTeH Ten BpameHus; |I' v L'— muinHa miiockux moBepXHOCTEH.
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Tabnuya 2.
3HaueHus Ko3PPUIeHTa ¢,

Tunsl CTAHKOB o,
ToxapHbIe 2,0
TOKapHO-KONMPOBAJIILHBIC 1,5
Toxapnsie ¢ UITY 1,2
BepTukanbHo-CBEpIINIIbHBIE 1,5
BeprukanpHo-cBepiamibHbIe ¢ UITY 1,2
PanuanpHO-CBEpIMIIbHBIC 1,6
Pacrounsie 3,0
BryTrpunuindopaibHbie 1,7
KpyrnonumdoBaibHbie 1,7
Kpyrnonumdosansusie ¢ YITY 1,3
®dpe3epHbIe 1,75
®pesepusbie ¢ YITY 1,25
IIpoTsxkHble 12

IITy4yHO-KaNbKYJIALMOHHOE BpeMs 1y, OIpenensercs I0 3aBUCH-
mocturl,, =oT,.

3HaueHus ¢, BbIOUPAIOTCS CM. Ta0I. 2.
[Ipu BBIMOTHEHUN PACUETOB PE3YJIBTATHI CIEIYET CBOJUTH B TAOIUILY 3.

Tabauya 3.
Ceoonas ma6ﬂuz4a MEXHUUYECKUX HOPDM 6DEMEHU NO onepayuim, Mur
Homep u To T, Too Tor | Twr |Tns| N | Twx
HaMMeHOBaHHe Tye | Tyn | Tus | Ton | Trex | Topr
onepanun
1 2 3 4 5 6 7 8 9 10 | 11 [12] 13
Ilpumeuanus: 1. To — ocHOBHOe Bpemsi; Iy — BcIOMOrarenbHoe Bpewms; 1, —

BpeMsl Ha YCTaHOBKY M CHATHE JeTanu; Tyn — BpEMs Ha yIpaBJICHHE CTaHKOM; 1,; — BpeMs Ha
uzmepenue neraneit; To,n =To + T, To5 — Bpemst Ha oOcimykuBaHHe pabouero Mecta; Tmex —
BpeMsl Ha TEXHHYECKOE O0CIyKHBaHHE pabdodyero mecra: lop. — BPEMs HAa OPraHU3ALUOHHOE
oOciy>)xuBaHue paboyero mecrta; 7o, — BpeMs NEPEPHIBOB HA OTIBIX U JIMUHbIE HATOOHOCTH; Tum
— INTY4YHOE BpeMs Ha omnepauuro; 7,3 — IOATOTOBUTEIbHO-3aKIIOUYUTEILHOE BpEMS: 1 —
BEJIMYMHA NIAPTUM JeTajeH, WT.; Ty-x — ITYYHO-KAIbKYJISAIUOHHOE BPEMSL.

I'padsr 11...13 3am0AHSAIOTCS TOJBKO MPU CEPUITHOM MPOU3BOICTBE.
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INPAKTUYECKAS PABOTA Ne/
Tema: «Ananumuueckoe  onpeoeneHue NPpUNycKko8 U
MENHCONEPAYUOHHBIX PAZMEPOB)

B nmpaxtuueckoit pabote moapoOHBIN pacdyeT MPUITYCKOB BBITOJIHAETCS
Ha OJIHY U3 JIBYX (Hapy>HYIO WJIM BHYTPEHHIOI0) CAMbIX TOUHBIX TOBEPXHOCTEH.
Takasi TOBEpXHOCTb ONPENEIAETCA PYKOBOIUTEIEM IPAKTUYECKON pabOTHI.

[Ipumnyck — ciaoil marepuana, ygaiasieMbld ¢ TOBEPXHOCTH 3arOTOBKH B
LESAX JTOCTHKEHUS 3aIaHHBIX CBOMCTB 00pabaThIBa€MOIl OBEPXHOCTH JETANIN
[Ipunyck Ha 00pabOTKy MOBEPXHOCTEW [E€Tall MOXKET OBITh HAa3HAYEH IO
CIPABOYHBIM TaOJMILIaM WJIM HA OCHOBE PAaCUYETHO - aHAIIUTUYECKOTO METOJIA. .
HcxonHbIMU JaHHBIMHM, KOTOpPBIE 3alMCBIBAIOTCSA IE€pPE] HA4yajIoM pacyeTa,
SBJIIFOTCSL:

— METOJ IIOJIyYEHHUsI 3aTOTOBKH;

— pa3Mep MOBEPXHOCTH IO YEPTEXKY ACTAIIH;

— MapuIpyT oOpabOTKH MOBEPXHOCTH.

[Ipu pacuere nus Kaxa0H MOBEPXHOCTH MPUBOJUTCS pacueTHas Tabiaulia
U cxema rpauueckoro pacrojio’KE€HUsl MPUITYCKOB U JIOMYCKOB. Bce pacuersl
3aKaHUMBAIOTCS MPOBEPKOM MPABUIBHOCTU UX BBITIOJTHEHHUS.

Bce pacuetnbie (popmysibl, CIpaBOYHBIE CBEICHUS U MPUMEPHI PacyeTOB
pUBEACHBI B yueOHOM nocoduu [1].

Ha Bce ocraibHble 00pabaThiBaeMble MOBEPXHOCTH  MPHUIYCKU
Ha3zHayvarTcs: Jja mokoBok — 1o ['OCT 7505-89, mns otimuBok — mo I'OCT
26645-85.

3HaueHusl BCeX MPUITYCKOB CBOAATCS B Tabuuily (Tads. 3.16).

Tabnuya 1.
IIpunycku u npedenvHble OMKIOHEHUs HA 0Opabamvleaemble NOBEPXHOCHU 8alA
B munnumempax.

punyck
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Pasmep neraan pacyeTHbII IIpeneibHbIe OTKIOHEHHUS
Ta0JIMYHbIN

D55 x6 — 225 +1.8
-1.0

060 HS — 222 +1.38
-1.0

45-0.62 218 — +1,3
-1.0

220 220 — +2.4

-1.2

IIpy  aHaIUTUYECKOM OINpPENEICHUN IIPUIYCKOB Ha HOBEPXHOCT,

Hampumep D 50k6.70;) OKOHUATENbHON IIepoxoBaTtocThlo Ra = 1,25 Mxw,

HCIOJIB3YETCSI COOTBETCTBYIOIIAsI METOAUKA [2].

CocrapseTcs crienuanbHas pacueTHas Tadauma 7.8.

B 3Ty Tabmuiy 3aHOCATCS TEXHOJOTHMUECKHH MapuipyT oOpaboTKu
MMOBEPXHOCTH M 3Ha4yeHUs djeMeHToB mpurycka (R., T, p) mms 3aroToBku u
TEXHOJIOTUYECKUX TEePeX0oJ0B. BenuumHb 3THX 3HAYCHHN OMpENeNICHBl U3
tabmuny  [2]. Homyckm gnsi 3arotoBku (I'OCT  7505-89) um  kaxpgoro
TEXHOJIOTUYECKOT0 TIEpeXo/ia ONpeAeICHbl HA OCHOBaHUU Tadmui] [3].

CymMapHOe 3HAYCHHE MPOCTPAHCTBEHHBIX OTKJIOHCHHWHA ISl 3arOTOBKH
onpenenseTcs no popmyre:

p3 = \/pjw +prfop +plf’
rae p,,= 0,9 mm - mo 'OCT 7505-89;

Tabauya 2.
Pacuem npunyckos u npedenvuuix pazmepos no mexHoio02UYecKuUM nepexooamu
Ha
oopabomky nosepxnocmu D50k6

IIpeneabHubie
TexHoJ10- DJIeMeHTbI PacyeTHbIi Ho- | IlpenenbHbIi 3HAYEeHHH
rH4ecKHe (IPHUIIYCKa, MyCK, | pa3Mep, MM MPHITYCKOB,
nepexoabl |MKM MKM MKM
0o0padoTkn IIpu- |pa3mep,
noepxuoctu | Rz [ T | A |myck, |MM dmin | Omax | 2Zmin | 2Zmax

S50x0 MKM

3aroroBka | 150 [250| 1600 — 54,642 | 2600 | 54,7 | 57,3 — —
OOraunBanne |
4EpPHOBOE 50 [ 50| 96 | 2x2000 | 50,642 | 460 | 50,65 |51,11| 4050 | 6190
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YHCTOBOE 30 {30| 64 | 2x196 | 50,250 | 120 | 50,25 | 50,37 | 400 740
numgosanue | 5 | 15| — | 2x124 | 50,002 | 16 | 50,002 |50,018| 248 352
z: 4698 | 7282
Py = Ak -1 =1-0162 = 0,162,101
p, =+/(TD,/2)? +0,25
rae TD3=2,6 MM — gomyck 3arotoBku (rmos1 TOCT 7505-89)
p, =/(2,6/2)? +0,25* =132am.
p, = \/0,9 +0,162% +1,32° =1,6.um =1600mxm.
OcTtaToyHO€ TMPOCTPAHCTBEHHOE  OTKJIOHEHHE TIOCIIE  YEePHOBOTO

o0TaunBaHUS

3arotoBka

£, =0,06- p,, p, =0,06-1600 = 9611,
ITOCJIC YHUCTOBOTI'O O6Ta‘-II/IBaHI/IH
£, =0,04-1600 = 64mxcn.
HpOBepKa IMPaBUJIBHOCTH PACUCTOB IIPONU3BOIUTCA TaK:
HNmeer IMPpUACIBHBIC PA3MCPBI U JOITYCKH Ha K&)I(I[I)Iﬁ IIepexoa, MOXKHO
OIIPpCACINTDL PA3MCPLI I10 IICPCXOaaM:

UYepnoBoe o0taunBanue @56+1,3

Yucrosoe o0taunBanne 350,37

[nudoBanue

0,07

+0,018
@ 56+0,002

Ha puc. 1 npuBenena cxema rpauyeckoro pacrtojoKeHUs MPUITYCKOB U

JOITYCKOB.

7w HEPIOBOC 0O TATIRAIIC 4030 MR
“min

Z 1p "Herasoee obdtadusanie 740 mem
nux

7 iip TTUNCTOROE OOTadBaline S00NKM

SN e
7 np o wandonaiie 352
X

} wp unmdosnne 24X wxst
L ein

MKM

|
L

{

N
W

AN

L mimihosanma $0,002 sm

Honyes mmdosanns 16 mrnm
s tmidionaimim S0.0TE hv
o THETOROTO OO TAUHBANNG 90,25 MM

Honver amerosoro oGrausnns 120 M
s "HICTOBOIO 0O TAYMBANNK 50,37 MM

e HCPHOBOTO OOTATHBAHIA 0,03 MM

Honyes sepnosore oGraunssisg 460 sim

i ICPHOBOTO OO Ta4HBANMA 51,11 Mot

i, 3aCQTORKI $4.7 M

e 3BLOTOBKN 55,598 Mat

Jlonyek sarororkn 2600 Mk

1

e STOTOBRN 57,3 MM
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Puc.l. Cxema epaguueckoeo pacnonodxicenuss npunyckog u O0OnycKko8 Ha
obpabomxy
nosepxrocmu (50k6)

3amaua 1. TpexcryneHuaTsiii Bas (cTaiabp45) U3roTaBIMBaCTCS METOIOM
mramnoBku kiacca Tounocty ST o 'OCT 7505—89 (puc. 5.1). Macca
3aroTOBKH 2 KI. Y CTaHOBJIEH MapuipyT 00pabotku ctynenu D :

a) YepHOBOE 0OTAYNBAHMUE;

0) yucToBOE OOTAUMBAHUE;

B) MpeaBapuTeIbHOe NUTH(OBAHUE;

T') OKOHYATEIhbHOE NUTH(OBAHUE.

1,25

Puc.5.1 Ocku3 Bana (k 3amaue 5.3)

Bces ykazanHas 00paOoTKa BBINOJIHAETCA ¢ YCTAHOBKOM B LIEHTPAX.

ToxapHOii onepanuu npeaecTBoBaia onepamus Gppe3epHo-LEeHTPOBaIbHAS,
B pe3yJbTaTre KOTOpOoi ObLIU 00pabOoTaHbl TOPIII U BHIMOJHEHBI IIEHTPOBBIE
OTBEPCTHSI.

basupoBanue 3aroToBKH npu (ppe3epHO-IIEHTPOBAIBLHOMN Olepanuu
ocyiecTBisieTcs 1o nopepxHocTsaM D u D3 (D1 = D3 = 25 mm). Illeiika ¢
HanOobpIuM auametrpoM D, crynenu umeer pazmep 55h6 (.o 02)MM. Paccunrath
MPOMEKYTOUYHBIE PUITYCKH 711 00paboTku mieriku D, ananmuTtuyeckum
MeToaoM. PaccunTarh mpoMeKyTOUHBIE pa3MEPBI JIJIs1 BHIIOJIHEHUS KAXI0T0
nepexona.

3anaua 2. YetbipexcTyneHYaThId BaJl U3TOTABIMBACTCS U3 IITAMITIOBAHHON
3arotoBkH Kj1acca TouHocTH 57 1o 'OCT 7505—89, BeImoaHsIeMOl Ha
MOJIOTaxX. Y CJIOBHSI BBIIIOJIHEHUS OTIEpAIK U MapIIpyT o0paboTKu
AJIEMEHTAPHBIX TOBEPXHOCTEM 115l BapuaHTOB 1—12 Takoii ke, Kak B 3aj1aude 5.3
(tabm. 5.2, rpada 1). g BapuantoB 13—24 mapuipyt 00pabOTKH TOBEPXHOCTH
TOT K€, 4TO U JUIsl BApUAHTOB 1 —12, HO mepe1 npeaBapUTEIbHbIM
nudoBaHUEM TIpeAyCMaTPUBACTCS TEPMOOOPaOOTKA 3aTOTOBKH B TEeUax.
PaccuuTaTh IpUIyCKH ¥ MPOMEKYTOUHBIE pa3Mephl 1o nepexoaam. JlanHble K

3a/1aue MpUBEACHBI B Ta0JI. 5.3.
Tabauua 5.3
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JlanHble K 3a1a4am 2 u 3

BapuaHT OnameTpbl Wweek OnuHa ctyneHen | Macca

3arotoBKu, MM L, Mm 3arotToBKu, MM 3aroTtoB

D1,D4 D2 D3 1 I> I3 Ku G, Kr
1;13 30 50 40n6 220 45 55 85 2,0
2:14 45 65 5506 260 55 65 95 4,7
3;15 20 40 30h6 180 40 50 60 1,0
4:16 50 75 60f7 350 70 | 120 80 8,2
5;17 25 45 35k6 200 40 50 70 15
6; 18 60 80 70m6 300 80 | 120 50 9,1
7;19 40 60 50d8 280 50 70 90 4,1
8; 20 70 90 80u7 350 75 | 125 90 13,8
9;21 35 55 45)6 240 50 60 90 2,9
10; 22 55 75 65s6 300 65 85 85 7,5
11; 23 50 60 50f7 260 40 65 60 3,8
12; 24 20 35 30h6 200 50 60 60 1,6

3amava 3. YersIpexcTyneHYaThIM Bajl U3TOTABIMBAECTCS U3 CTAIBHON
HITaMIIOBaHHOM 3aroToBKH kiacca TouHoctu STno FOCT 7505—89,
BBITIOJTHSIEMON Ha MoJioTax (cM. Tabi. 5.3). [leiika nuametpoM D3 nmeet
napameTp mepoxoBaTocTd Ra = 2,5 MmkMm. MapuipyT oOpabOTKH Takoi e, Kak B
3anauel. Onpenenuts npurycku Ha 3arotoBky no tabmumam ['OCT 7505—89 u
pacyeTHO-aHAJTUTHYECKUM METOI0M. PaccunTaTh SKOHOMHIO MaTepHalia 3a cuer
MPUMEHEHUS PACU€THO-aHATMTUYECKOTO METO/Ia OTIPEJICIICHHS] MPUITYCKOB MPU
roJI0BOM mporpaMmme Bbitycka 20 ThIC. IITYK.

3anaua 4. Jluck ¢ ueHTpaJbHBIM OTBEPCTHEM (Ta0J. 5.4) U3rOTaBIUBAIOT U3
YTJIEPOAUCTOM CTaIM. 3aroToBKa-MoKoBKa kjacca ToyHoCTH 14 mo 'OCT
7505—89 npou3BoAUTCS Ha TOPU3OHTATLHO-KOBOUYHOHN MaruHe (I'KM).
[ToBepxHOCTH OTBEPCTHS MOTYT 00pabaThIBaTHCS 3a /1B WIIM OJIUH YCTAHOB.

[Tpu 06paboTke 3a [Ba yCTaHOBA IMOCIEIOBATEILHOCTD CIEAYIOIIAs:

1) yepHOBOE pacTauyMBaHKE OTBEPCTHUS C OA3UPOBAHUEM IO HAPYKHOH
HeoOpaboTaHHOM MoBepxHOCTU D1 B matpone;

2) yepHOBOE 00TaYMBaHKE HAPYKHOU MOBEpXHOCTH Dj ¢ 6a3upoBaHreM 1o
oOpaboranHomy oTBepcTuto D, Ha ompaBky;

3) okoHYaTenbHass 00padOTKa OTBEPCTHS C 0a3UPOBAHUEM I10 TTOBEPXHOCTHU
D;.

Bo BTOpOM ciyuae okoHYaTeNnbHas 00paboTKa OTBEPCTUS POU3ZBOIUTCS C
0a3upoBaHNEM IO HEOOPaOOTaHHOW HAPY>KHOM MOBepXHOCTH D1 B maTtpoHe.
TpeOyercs paccuuTaTh NPUIYCK HA MOBEPXHOCTh Dy 1 ompenennTs, Kakoi u3
BapuaHTOB 00paboTKK Harbonee 3PPeKTUBEeH (CTOUKU 3pEHUST SIKOHOMUU
MeTtasia). JlaHHbie K 3a/1aue MpUBEICHBI B Ta0J. 5.4.

Tabmnuma 5.4
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JlaaHble K 3amaue 4.

N\

L -
i // // \JA
1L ' // |y

N

D>

——

2

-

Pa3mepsl aucka, MM IenoxoBATOC Macca
Bapuant poXoBaTOCTL 3aroTOBKH

D1 D> L nosepxHoctTu D> Ra, Mkm G . xr
1 180 80H8 32 2,5 15
2 150 60H8 | 20 1,25 2,1
3 220 | 100H8 | 25 2,5 5,8
4 100 | 40H7 | 15 1,25 0,77
5 350 | 150H8 | 25 2,5 6,1
6 190 | 100H8 | 20 2,5 3,1
7 280 | 200H7 | 25 1,25 5,7
8 220 | 200H8 | 30 2,5 15
9 260 | 180H7 | 35 1,25 7,4
10 190 | 140H8 | 25 2,5 2,4
11 290 | 170H7 | 20 1,25 6,6
12 220 | 140H8 | 40 2,5 3,7

3amauya 5. UyryHHY0 BTYJIKY U3TOTaBJIMBAIOT IICHTPOOEKHBIM JIMTHEM Ha
MalllMHAX C BEpPTUKAJIbHOM OChIO BpamieHus. OtinuBka 10-ro kiiacca TOUHOCTH
pazmepoB 1o 'OCT 26645—85. UepHOBYIO U MOTYYUCTOBYIO 00pabOTKY

NMOBEpPXHOCTU D7 MpOM3BOJSAT HA TOKAPHOM CTAHKE C YCTAHOBKOM B
TPEXKYJa4YKOBOM NaTpoHe. YnucroBas 00paboTKa OCYIIECTBISETCS

nudoBanrem. Kak n3MeHUTCS BeIMYHA Ha MPUITYCKA MPY NUTH(QOBAHUY PU

HaJIMYUU WU OTCYTCTBUU Iepe]] 3Toi onepanueil 3akanku TBY u Hackonbko?

JlaHHBIE K 3a71aue TPUBEICHBI B Ta0. 5.5.

JlaHHbIC K 3a1a4e 5.

Tabmuna 5.5
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(10,03

1’/
-~
BapwuaH Pasmepbl BTYIOK, MM

T D1 D> D3 L |

1 115 40H7 70 30 15
2 110 30H8 60 60 40
3 200 70H7 90 110 60
4 120 80HS8 100 40 20
5 120 50H7 80 70 40
6 160 60 H 8 120 40 20
7 200 90H7 140 60 40
8 180 100 H 8 130 80 55
9 190 110H 7 140 50 35
10 180 95H8 120 45 25
11 120 50H7 80 70 40
12 150 80H8 110 60 35
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