9. PACYHET TABJINII TIPOKATKU TPYBOITPOKATHOI'O AI'PET'ATA C
ABTOMATHYECKHUM CTAHOM

JlaHHBIE TIO peXMUMaM TPOKATKH TPyO, OCHOBHBIM pa3MepaM MPOKATHOTO WH-
CTPYMEHTA, a TaK)Ke€ HACTPOMKE CTAHOB YKA3bIBAIOTCS B TAOJIUIIAX MPOKATKH. Takum
o0pa3oM, yCTaHOBJIEHHE 3aKOHOMEPHOCTEH AehopMaIriiii B OCHOBHBIX arperarax Jiu-
HUU TPOM3BOJICTBA TOpsUeneHOPMHUPOBAHHBIX TPYO SIBISETCS OCHOBOM TEXHOJOTH-
YECKOTO TPOSKTHPOBAaHUA TPYOHBIX IIeXOB. Pacmpenenenne nedopmaruu MeExITy
oreparsMi BHYTpU TPyOOTIPOKATHOTO arperara, a Takke pa3Mepbl 3aroOTOBKH, MPO-
MEXYTOYHOTO TPOJIYKTa U TOTOBOTO M3MENHUS HAa BCEX CTATUSAX OMPEICISIOT MPOU3-
BOJUTEIBHOCTD JIMHUU W CYIIECTBEHHBIM 00pa30M BJIHUSIOT Ha KA4ECTBO TPyO (TOU-
HOCTh T€OMETPHH, COCTOSIHUE HAPYKHON ¥ BHYTPEHHEH MMOBEPXHOCTH, OJJHOPOTHOCTH
CBOWCTB 1 T1p.) [7].

Ha puc. 52 uzo0pakeHbl OCHOBHBIE 3Talbl MOJYYEHHUS TOPsTYCKaTaHOU TPYOBI
Ha arperarax ¢ aBTOMaTHYECKUM CTAaHOM, a TaKXKe MPEACTaBICHUE MX B BUIE OJOK-
CXEeMYy C yKa3aHUEM KJIIOYEBBIX MapaMeTPOB, OKA3bIBAIOIINX CYIIECTBEHHOE BIUSHUC

Ha IMpoueccC IMpoOnU3BOJACTBA.
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Puc. 52. Cxema uzmepeHus reoMeTpUUECKUX pa3MepoB 3aroToBKM npu npokatke Ha TIIA ¢ aBTo-

MAaTU4YCCKHUM CTaHOM



CyImiecTBYyIOT J1Ba METOJIa pacyeTa TabJIuIl MPOKATKH: PpsiMoi (0T TpyOHOH 3a-
TOTOBKHU JI0 TOTOBOM TPyObI) U OOpaTHBIN (OT TOTOBOM TPYOBI 7O TPyOHOH 3aroToB-
ku). Haubomnee yqoOHBIM M pacpOCTpaHEHHBIM CUUTAETCS BTOPOM CIocob, M03BO-
JISIFOIIMI TIOJICTPAMBATh PEKUM TPOKATKH O] KOHKPETHBINM TUIOpa3mep TpyOs! [9].
TabGnuipl TPOKAaTKH B ATOM CIy4ae PacCYMTHIBAIOT MPOTUB XOa TEXHOJOTHIECKOTO
mpoiiecca, Ha4uHasi C 3aJIaHHBIX Pa3MepPOB TPYObI, YTO MO3BOJIAECT OMPEIACIUTH Pa3-
Mepbl HeOOXOIUMOM NIJIsi OCYIIECTBICHUSI COTJIACOBAHHOCTH JIMHUU UCXOIHOW 3aro-
TOBKH (CITUTKA). YUUTHIBAasE BO3MOXKHOCTH OOOpYAOBaHUS, KATHOPOBKY TEXHOJIOTH-
YECKOTO MHCTPYMEHTA, COPTAMEHT TPYO, XUMHUUYECKHI cOCTaB JAehOpPMHUPYEMBIX CTa-
JIeH, TeMIiepaTypa MPOKATKH M T.Jd., YCTAHABIMBAIOT PEXUMBI Ae¢(OPMHUPOBAHUS Ha
KKJIOM M3 CTAHOB arperara W OMPENeNsIOT pa3sMephbl M3JCHs Ha KaKIOW CTaJauu
TEXHOJIOTHYecKoro mporecca. [lomydeHHbIH pa3Mep 3aroTOBKHA OKPYTISIOT 10 OJ-
KAUIIeTo CTaHIAPTHOTO 3HAYEHUS M BHOCST COOTBETCTBYIOIIHNE KOPPEKTUPOBKH B

HACTPOWKY MPOIIMBHOTO CTaHA U MPU HEOOXOIUMOCTH TTOCIICTYIOIINX CTaHOB.

Pazmepot mpyovi ¢ x0100H0M cocmoanuu
[Ipu pacyere TaOnMIBI MPOKATKH PEKOMEHIYETCS YUUTHIBATh JOMYCKaeMbIe

OTKJIOHEHHUS pa3MEPOB TPYO C IENIBIO MOTYUYEHHUS TOTOBOW MPOMYKIIMH O0JIE€ TOUHBIX
pasmepoB. [Ipu HECUMMETPUYHBIX JOIMYyCKax pa3Mepbl TOTOBOW TPyObl MPHUHUMAIOT,
UCXO/Sl U3 YCJIOBUM PAaBHOBEPOSITHOCTH OTKJIOHEHHU (TP CUMMETPUYHOM — PaBHbI
HOMUHAJIBHBIM ):

o _ {1+ 0,5[(+ AD%) + (- AD%)]}D
° 100

Sp =S + 0,5[(+AS) + (-AS)]

rae D, S — HoMuHanbHBIE pa3Mephbl TOTOBOM TPYObI B XOJIOTHOM COCTOSIHHH,
Do, Sp — HapyKHBII TMaMeTp U TOJIIMHA CTEHKU TPYObI B XOJIOJHOM COCTOSIHUU C
ydeToM oTkjoHeHud ux 1o gomyckam (corsacHo 'OCT u TY wa manHbIN BUa TPYO-

HOU MIPOIYKIIUN).



Pazmepot mpyowt ¢ copauem cocmoanuu
HapyxHbiii auameTp TpyObl HpH BBIXOJIE U3 KATMOPOBOYHOIO (peayKIIMOHHO-

r0) CTaHa pacCUUTHIBAETCA MO (popmyrie:

D, = Do(1 + at)
rae o — ko3 PpUIHUeHT TUHEHHOro pacIMpeHusl MeTasuia TpyObl: sl CTalu B Auana-
30He Temmeparyp ot 0° 1o 1050° C a = (13,5 + 17,5) - 10° 1/°C [7];

t — remmieparypa TpyOsI ociie KanruOpoBoYHOTO cTaHa, °C.

TemnepaTypa mpoKaTku B KOHIIE TEXHOJOTMYECKOH JIMHUM MPUHUMAETCS IS
KaIMOpoBaHHBIX TPYO 6e3 mogorpera 700-750 °C; nys peaylupoBaHHBIX U KaTuOpO-
BaHHBIX TPYO ¢ mpeaBaputeibHbIM mogorpeBom 850-950 °C [7]. B oboux ciyvasx
TEeMIEpaTypa 3aBUCUT OT MOKa3aTelsl TOHKOCTEHHOCTH TpyO DySy: Hampumep, ¢ yBe-
JMYEHUEM STOTO OTHOIIEHUS TeMIIepaTypa 3aroTOBKH B KOHIIE MPOKATKH B PE3yJIbTa-
T€ MEHBIICH TETIOEMKOCTH 3arOTOBKU CHIXKAETCs. TemmepaTypa mpeIBapuTeIbHOTO
MOJIOTPEBA OIpPEAEISETCS XUMUYECKUM COCTaBOM ctajiu. HarpeB 10 6osee BBICOKUX
TEMIIEPATyp CHIDKACT YCHIIME MPOKATKH 32 CUET pa3ylpOYHEHHUs MaTepuala, MOBbI-
[Ia€T CTENEHb PEeIyLHUPOBAaHUS U NMPOU3BOAUTEILHOCTh arperara 3a c4eT OoJyiee BbI-
COKHMX CKOPOCTEH MPOKATKH, HO MIPH 3TOM IMPHUBOIUT K MOBBIIIEHHOMY OKaJTMHOOOpa-
30BaHUIO, YTO YXY/IIaeT Ka4eCTBO MOBEPXHOCTH TpyO. Ha mpakTuke pekoMeHIyeTCs

CJIEIOBATh MPUOIUZUTEIHLHOMY pacyeTy:

D, = (1,010 + 1,013)Dy (7)
TonmuHa cTeHKH OOBIYHO PAaBHO TOJILIMHE CTEHKHU TOTOBOM TPYOBI:
SK = SO

UckmnroueHnem sBISETCS MpoKaTKa TOJCTOCTEHHBIX TpYyO Sp > 25 mMM: Torda

CICOYyET YYUThIBATh TCPMUYCCKOC PACHIMPCHUC ITOIIPABOYHBIM CJIaraCMbIM.

S.=Sy+ 0,5 mm.

Pa3zmepor mpyowl 6 kanudopoeounom cmane
HapyxHblli 1uaMeTp TOHKOCTEHHBIX TPYyO IOC/e pUIUIMHT-CTaHa (0OKaTHOM

MaIllliHbI) JTOJDKHBI YYHUTBIBATH 00XKAaTHE, KOTOPOMY MOJBEPrHETCS TpyOa Ha JdTare

KaJINOPOBKMU:

D, = D, + AD,



rae AD, — o6xxartue nuamerpa TpyObl B KATMOPOBOYHOM (PEAyKLIMOHHOM) CTaHE:
AD =2(m-1)
r7ie M — KOJMYECTBO KIIeTel KaauOpoBOUHOTO (PEAYKIIMOHHOTO) CTaHa.
CoryacHO peKOMEHIanusIM Tpu KanmuOpoBaHuu oOxkatwe AD, cocTaBiseT B
TPEXKJIETHEBOM CTaHE 2-5 MM, B MATUKIETEBOM §-15 MM, B cemukiereBoM 14-20 mm.
Benuuuna penyuupoBanust AD; B KaXIol KJIeTH U pazMep KainuOpa MOMKHO
omnpenenuTs no GopmysnaM (MakCUMaIbHas CTETICHb PEIYITUPOBAHUS B KAKIOW KICTH
He Ooutee 4-4,5%) [7]:
ADym = (0,005 + 0,015)D,
ADy(m-1) = (0,001 =+ 0,03)Dy(m -1y
ADy; = (0,01 + 0,03)Dyi + 1
DK(m - = Dxm + ADKm
Dyi = Dy +1) T ADyi
rae ADgm - 1), ADyn — Benn4uHa peIynupOBaHUs AUMaMeTpa B MIPEANOCIEAHEN U TI0-
CleAHEN KIIETIX KaTuOPOBOYHOTO (PEAYKIIMOHHOIO) CTAHA;
AD,j — o0xaTue nuaMerpa TpyOsbI B 10i KJIETH;
Dyi , Dy +1) — Anametp xanubpa B ioit u (i + 1)oit kinersx;

Dy(m - 1) — AMaMeTp KanuOpa B IPEANOCICIHEN KIETH.

Paszmepvl mpyovl npu ookamke (puiiunzoeanuu)
OOKaTKy NTPUMEHSIOT ISl YCTPaHEHHUS PHUCOK, OBAJIHHOCTH W YMCHBIIICHHUS

paszHocTeHHOCTH TpyO. Ilpu 3TOM mpoucxoauT momnepeyHasi packaTka CTEHKH TPYyOBbl,
ee yroHeHue Ha 5-15%, ycTpaHeHHEe OBAJIbHOCTH, YTO CONMPOBOXKIAETCS YBEIUYCHU-
eM («1mogbeMoM») auaMeTpa TpyOwl Ha Bennuuny AD, [7]. PexomennoBaHHble 3Ha-
YEeHUS JIJISl TaHHOW BEJIMYMHBI B 3aBUCUMOCTH OT MPOKATHIBAEMOTO COpTaMEHTa IpH-
BeJICHBI B TabmuIe 3.

JlnameTp OnpaBKHU O, ONPEAEIAIOT C YYE€TOM 3HAYEHHs «II0JbEMa» JAUaMeTpa
AD,. On pomxeH ObITh 00JbIIe BHYTPEHHETO Juamerpa TpyOs! O, mocie aBToMaTu-

YECKOT0 CTaHa Ha BEIMYUHY Ay

Oy = (D, —25,) + A,



rae D, — nuamerp TpyObl mocie packaTkd B aBTOMATUYECKOM CTaHe (AHaMeTp Ka-
nuOpa aBTOMAacTaHa):
D,=D,-AD,
Sa2 — TONIIMHA CTEHKH TPYOBI MOCIIE pACKaTKH Ha aBTOMAaTHYECKOM CTaHE:
Sa2=So+ AS, £ AS, = S, + (0,05 + 0,15)S,
rage AS, — yToHeHUe CTEHKU B PUILIMHI-CTaHe, +AS, — yTOHEHHME WM YTOINLICHHUE
CTEHKH B PEAYKIMOHHO-PACTSHKHOM CTaHe; S, — TOJIIIMHA CTEHKH TPYOBI mocie 00-

KaTKU (PUJUTMHTOBAHUS ).

Ta6muia 3. BenuunHa noabemMa auameTpa TpyObl IPH pUJUTHHTOBAaHUH

Cymmapnas BennuuHa AD,, npu HapyxHOM auamerpe TpyOs! D, Mmm
TonmuHa CTEHKU S, MM
<114 121 + 146 152 + 219 245 + 325

<8 7+4 8+5 9+6 -
8+15 5+3 6+4 7+5 13+10
15+ 25 3+1 4+2 5+3 11+8

>25 - 2+0 3+0 6+3

[TpuHuMaroT:

A, =(0,3+0,5AD,~2 + 4 Mm

Tak Kak B PHWUIMHI-CTaHAX W PEAYKIIMOHHO-PACTSDKHBIX CTaHaX CTapoOd KOH-
CTPYKIIMU U3MEHEHHUE TOJIIHWHBI CTEHKH HEe3HAYUTENIBHO, TO UM MOXHO NpeHeOpedb
(WM IPUHSATH, YTO YTOHCHHE CTCHKH B OOKATHON MalIMHE KOMIICHCHUPYETCS yTOJI-
[ICHUEM B KATMOPOBOYHOM):

pu Sy < 25 MM: Sy = S, = S¢ = Sp;

npu Sp > 25 MM: S, =5, =5,= 5+ 0,5.

B coBpeMeHHBIX TpyOONpPOKAaTHBIX arperarax, o0OpyJAOBaHHBIX aBTOMAT CTa-
HOM, CYIIECTBYET TEXHOJOTHYECKasi BO3MOKHOCTh MEPepaclpeleiuTh 9acTh aedop-
MAaIiU CTCHKU TPYOBl C aBTOMATHUYECKOTO CTaHa Ha OOKATHBIC MAITUHBI 32 CYET MOH-
Taka BepXHer JuHelkn. OTHOCUTEILHO TOHKOCTEHHBIC TpyObl D/S > 25 MokHO 00-

KaTbIBaTh ¢ oOxaTtueMm 1o creHke 10-15%, ¢ yBennueHneM TONIIUHBI CTEHKU TPYOBI



00KaTHsl MpU PUUIMHTOBAHUU MOXHO yBenuuuTh A0 20-25% 0e3 cHUKEeHHsS Kaye-

CTBa TOBEPXHOCTH ¥ TOYHOCTH TPYO:

S.2=S, + (0,1 + 0,25)S,

Pazmepvl mpyovl 6 asmomamuyeckom cmane
[TpokaTka Ha aBTOMaTHYECKOM CTaHE OCYIICCTBIIICTCS B JIBa IIPOXOJa HE3aBH-

CHMO OT TOJIIIMHBI CTCHKH TPY6LI. I[I/IaMCTp OIIpaBKU JII BTOPOI'O IIPpOX0Ja B aBTO-

MaTHYECKOM CTaHe O,y paBEH BHYTPEHHEMY JAHAMETPY TPYObI d,:

8a2 = Da - 28a2
I/IHOFI[a ITPOKATKy HAa aBTOMAaTHYCCKOM CTaHC BEAYT B TPU IIPOXOJa:
8a2 = 8a3

JluamMeTphbl OMpaBOK aBTOMATHYECKOTO CTaHAa B MEPBOM M BTOPOM IPOXOAax
OTJIMYAIOTCA Ha 1-2 MM:

Oa1 = 02— (1...2) MM

[Tonepeunas pa3HOCTEHHOCTh TPYO MOXKET OBITh YMEHBIIICHA, €CJIM HCIIO0JIb30-
BaTh KAIMOPOBKY BAJIKOB CO CKPYTJICHHBIMHU BBHIITyCKaMU TIPH HEOOJBIIONH OTHOCH-
TeNbHOM IHpuHe Kamuopos. IIupuHa kaimOpoB aBToMaTHYeCKUX cTaHoB [9]:

- U151 TpyO U3 YIIEPOJAUCTHIX U HU3KOJIETUPOBAHHBIX CTAJICH:

B.=(1,03 +1,05)D,

- 7151 TpyO U3 JIETUPOBAHHBIX U KAPOTPOUYHBIX CTAJICH:

B.=(1,06 + 1,08)D,

JIyist ocymiecTBICHHs HOPMAJLHOTO 3axBaTa HEOOXOAMMO, YTOOBI HApPYKHBIH
JTMaMeTp THIIB3bl OTJIWYAJICA OT IIMPHUHBI KalnOpa aBTOMAaTUYECKOTO cTaHa He OoJjee
1-5 mmMm:

D, =B,-(1...5) mm 8)

JlnaMeTp THIIB3bI MOXKET OBITh TaKKE HAWCH W3 YCJIOBHUS 00KATHUSI CTCHKU B
BaJIKaX aBTOMATHYECKOI'0 CTaHa:

D, =D, +2AS, + A, —(1...2) Mmm

rae AS, — 00)KaTHe CTEHKHA B aBTOMAaTUYECKOM CTaHE.



Bo3moxHOCTH 00%KaTHsI CTEHKHU THIIBb3bI AS, OrpaHHYEHBI U, B 3aBUCUMOCTH OT
KOHEYHOM TOJIIMHBI CTEHKU TPpYyObl AS, = 3 + 6,5 MM, npudeM OOJIbLINE 3HAYCHHUS

OTHOCATCS K packaTKe TOJICTOCTEHHOM ruiib3bl (puc. 53).

AS,, MM

1 1 | 1 1 I 1 | 1 1

7 11 1519 23 27 31 35 39 Sp, MM

6
5
4 F
3
Puc. 53. I'paduk anst onpeneneHus 00kaTust B aBBTOMAaTHYECKOM CTaHE

Bennuuna Ar YUUTBIBACT 00’kaThe B aBTOMAaTUUECKOM CTaHE JJI CTJIa’KUBAaHU L
HCpOBHOCTeﬁ MMOBCPXHOCTHU TWJIb3bl B 3aBUCHUMOCTH OT TOJHIHMHBI Tp}I6BI. OpI/IeHTI/I—

POBOYHBIC 3HAUYCHUA ITPHUBCACHEI B Ta6J'II/IHC 4,

Ta6auna 4. JlomoaHATENbHOE 00KaTHE B aBTOMATHICCKOM CTaHE

TonmuHa cTeHKH S, MM
<10 {10+15|15+25| >25
<150 2+3| 3+4 3+4 |1+5
>150 2+4| 3+4 4+5 |4+6

Huametp TpyOs1 D, MM

I[JI?I MOBBIIIIEHUSI CTAOMJIBHOCTH 3axXBaTa BaJKaMH aBTOMATHYECKOI'O CTaHa
BHYTpCHHI/Iﬁ AUaMCTP T'MJIb3bl JOJIXKCH OBITH OOJIBIIIE AUaMCTpa KaJII/I6py1-OH16FO I10-
sICKa OIMpaBKKW aBTOMAaTHYCCKOI'0 CTaHa IIPU IICPBOM IIPOXOAC:

dr: 8al + Ar

Takum 06pa30M, TOJIIIKMHA CTCHKU I'MJIB3Y 6y,Z[CT paBHa:

Sr = 015(Dr - dr)

I[I/IaMCTp OIIpaBKH IIPOIIHMBHOI'O CTaHa:

8y = Dy — 25, — Any
rae Ay, = (0,075 — 0,0001358,)D,



Pa3mepbl 3A20mo6KuU
I[I/IaMCTp TI'NJIB3bl HEC JOJIKCH CYIICCTBCHHO OTIIMYATLCA OT JUAMCTpa 3aroToB-

ku. [Iporiecc mpommBKy B CTaHAX BUHTOBOM MPOKATKH, XapaKTEPHBIX JJIsT TPYOOTIpO-
KaTHBIX YCTAHOBOK C aBTOMAaTUYECKUM PACKaTHBIM CTAHOM, B 3aBUCUMOCTH OT CXEMBI
MPOIIMBKY (BEJIMYMHBI M 3HAaKa yTjia packaTKHh), a Takke cooTHomeHus D,/S. moxer
OCYIIECTBIATHCA Kak Ha «moabem» (DD, < 1), Tak u Ha «mocamy (DD, > 1). IIpo-
IIMBKA OTHOCUTEIHLHO TOHKOCTEHHBIX T'MJIb3 OCYILIECTBIIECTCS Ha «IOJBEM», a TOJ-
CTOCTEHHBIX — Ha «1ocam» [10].

JlnameTp 3aroToBKH JOJKEH COOTBETCTBOBATH CTAHJAPTHOMY M MPUHUMAETCS
U3 YCIIOBUS:

D,=D, % (0,03 +0,1)D,

OOBIYHO PEKOMEHAYIOT BEIMYMHY «I1ObEMay THIIb3bI B npefenax 3-6%, a Be-
TUYHUHY «rmocamgay — 2-4% [7]. g arperaTtoB ¢ ABYyMsI HPOIIMBHBIMU CTaHAMH JO-
IyCKaeTcsa no beM ruib3bl 10 10% B iepBom u 10 15% BO BTOPOM MpPONIMBHOM CTa-
Hax. [Ipyu HamMyuu ABYX MPOIIMBHBIX CTAHOB BBITSXKKA pACIPEIEISIETCS TaKUM 00pa-
30M, YTOOBI JTOOMTHCS MUHHUMAJIBLHOTO PAcCOTIACOBAHUS B IMPOITYCKHOW CIIOCOOHO-
CTH.

Jlns onpeneneHus JUIMHBI 3aTOTOBKHM HEOOXOIUMO 3HATh KOY(POUIIMEHT CyM-
MapHOW BBITSDKKH Ha arperate (0e3 ydeTa BBITSHKKH Ha KAIUOPOBOYHOM M PEAYKITU-
OHHOM CTaHax):

D,
4s,(D, - S, )

Uso =

s TpyO nnuHoM 12 M TpeOyeTcst 3aroToBKa JuHON (¢ yueTom obpe3u 250
MM C Ka)XJ0T0 KOHIa):
L
_ o
L, =—
Hs
KosdduimeHT BBITSKKM Ha CTaHAX TEXHOJOTUYECKOW JIMHUU OIpPEAeIeTCs

COOTBCTCTBCHHO:

“Z = lvlnp Ivlal “32 “p “K



D2
) 4SF(DF - Sr)

an

B 3aBucHMMOCTH OT MapKu CTald U Pa3MEPOB TPyO MPUMEHSIOT CIEAYIOLIUE
KO3 GHUIUEHTHI BBITSHKKH [9]:

- YIJIEpOAMCTBIE U HU3KOJETHPOBaHHBIE CTalH [y, = 1,3 +5,3;

- BBICOKOJIETHPOBAHHBIE CTAIH Ly, = 1,5 + 3,5.

MaxkcuManpHbI KO (PHUIIMEHT BBITSKKM MPHU MPOIIUBKHA Ha arperarax ¢ Oj-
HMM HpPOLIMBHBIM CTaHOM JIy4llle OrpaHUYMBaTh B Hpenenax: (Ump)max = 4,5 + 4,7.
[Tpu ucnop30BaHMU IBYX MPOIIMBHBIX cTaHOB [9]:

Wp1 = 1,25+ 2,0

Up2 = 1,25 + 3,0

CymmapHsbIil K03 (UITMEHT BBITSHKKH B aBTOMATUYECKOM CTaHE 3a JIBa MPOXO-
na pw, = 1,25 + 2,1. Ilpu BeiTsikke W, < 1,25 o6kaTue CTEHKH JOIKHO ObITh AS, < 3
MM, Tipu W, > 1,25 crnexyer npommBarh 00Jie€ TOHKOCTEHHBIE THJIb3bl U OCYIIECTB-
JSITh PACKaTKy B TPU MPOXO/a.

SF(DT B Sr)

Ha1 =
' Sal(Dal - Sal)
I, = Sal(Dal B Sal)
’ Sa2 (Da2 - Sa2)
_ SaZ(DaZ B SaZ)
up -
Sp (Dp B Sp)
W= S (Dp - Sp)

PaccunTanHble BeMMYMHBI JOJDKHBI OBITH CBEJICHBI B TAOJMIYy C YKa3aHUEM
JMaMETPOB KajauOpa BaJIKOB ISl KaXJIOTO CTaHa, TOJIIMHOW CTEHKH, JUAMETPOM
ompaBku (MPU MPOKATKE Ha OMPABKE) W TOJNIIHUHBI CTEHKH, a Takke K03 (hUIMeHTa

BBITSOKKH.



Ilpumep
BoinonHuTh pacueT Tabauiibl NPOKATKU A1 TpYObl ¥273 %36 MM MOBBILIEHHOM

toyHocTH u3 Marepuana ctaib 30XT'CA na TIIA 400 u3 HenpepbIBHOIUTON 3aro-
TOBKH. 3aJI0)KUTh B pacyeTe 00KaTue CTEHKU B OOKaTHOM cTaHe. Temmeparypa 3aja-
Y1 4YepHOBOU TpyOs! B KanuOpoBouHbiid cTan 750 °C. KonnyecTBo kieTeil kanudpo-
BOYHOTI'O CTaHa 5.

Pemenune. Cornacuo puc. 37 TIIA 400 cocrout U3 HarpeBaTeIbHBIX IEUYEH,
IBYX IMPOIIMBHBIX CTAHOB (MIEPBOrO MPOIIMBHOIO U BTOPOIO-3JIOHraTopa), MoJaorpe-
BaTEJIbHOM NeYH, aBTOMATHUYECKOTO CTaHa, ABYX PUJUIMHI-CTAHOB U KaTMOPOBOYHOIO
ctaHa (0e3 BO3MOXHOCTH W3MEHEHHS TOJIIIMHBI CTEHKH), OXJIAJUTEIbHBIA CTON U
MIPaBUJIbHBIE MAILIMHBI.

Tpy6sr B¥273%x36 mm (Dg /Sy = 7,58) oTHOCUTBCS K TONCTOCTEHHBIM. CTallh
30XT'CA: KOHCTpPYKIIMOHHAsl JITUpOBaHHas (XpoMOKpeMHeMapraHmoBas). [l

yIo0CTBa CBeJleM BCE MCXO/IHBIE TaHHBIE B TAOJIUILY 5 B paCUETHBIX 0003HAUCHUSX.

Tabnuna 5. MicxoaHbple aHHBIC TS pacdeTa

Hapyxnpiii auametp D, mm | Tonmuna ctenku S, mm | Temmnepatypa t, °C | KomnuecTBo kieTeit m

273 36 750 5

Cormacao ['OCT 8732-78 TpyObl OBBIIIEHHON TOYHOCTH UMEIOT JIOMTYCTHUMBIC

+10%
OTKJIOHEHUs 1o juamerpy AD% = +1% u no tomumne crenku AS ="}, 5, . Vimes B

BUJY TOJIbKO HECUMMETPUYHBIA HHTEPBAJI JOIYCKa MO CTEHKE, PACCUNTAEM 3HAUEHHE
CTEHKH TPYOBI B XOJIOJTHOM COCTOSIHUH:

So =36 +0,5(0,1-0,125)=35,984 = 36,0 mm

[Tpumensist 0OpaTHBIA METOJ pacuera, BHIYMCIUM pa3Mephbl TPyObl Mocie Ka-
JMOPOBOYHOTO CTaHa B TOpSYEM COCTOSHUHU ¢ yudeTom, aisi cramu 30XI'CA o =
12,9-10° 1/°C [8]:

D, = 273(1 + 12,9-10°750) = 275,6 mm
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BrinmomHuM Takke OpUEHTUPOBOYHBIE PACUETHI JJIsl Pa3MEpOB TPYOBI MO rpa-

HUIAM JOIIYCKAaCMbIX OT HOMHUHAJILHBIX Pa3MCpPOB OTKJIOHCHHUH U TI0 HpH6J’IH)K€HHOI>i

dbopmyie (7):

1-0,01 p 2729
D, =273 (1+12,9-10° - 750)= MM
1+0,01 278,4

D« = (1,01 +1,013)273 = 275,7...276,5 mm

Kak BuHO U3 MOTy4Ye€HHBIX UHTEPBAJIOB 3HAUEHUN pa3Mep TPyObl, BEIXOASIIUI
13 KaTMOpPOBOYHOIO CTaHa, JOIYCKAET OKPYIJIEHUE THAMETPA B MEHBIIIYIO CTOPOHY, B
TO K€ BpeMs IPUHUMAEM CIIEAYIOIIEe 3HAUEHUs JUIsl MocienHed (ISATol) KIeTH Ka-
JMOPOBOYHOIO CTAHA:

D.=D,s =276 mm

Paccuntaem TepMHUeCKOE pacIIMpEHUE CTEHKH TPyObl Ha IpaHUIaX HHTEpBaJIa
JOITyCKaeMbIX OT HOMMHAJIBHOTO pa3Mepa 3HaYCHUMN:

1-0125 p 318
S, =36 (1+12,9-10°-750)=| *=" |sm
1+01 40,0

Hcnone3ys ynpoeHnyio ¢popmyiy, noayuum: S, = 36 + 0,5 = 36,5 MM, 4TO
TOBOPUT O TOM, YTO MOJY4YEHHOE 3HaU€HHUE MPEBBIIIACT CPEIHEee, OTydaeMoe C yye-
TOM JIOITyCKa.

Tak xak TpyOa He SBJISETCS TOHKOCTCHHOM, TO BBIYMCIUM Pa3Mepbl TPYOBI MO-
ciie 00KaTKU B PUIUIMHI-CTaHE, UCIIOJIb3YsI MPUOIMKEHHBIE 3aBUCUMOCTH JIJIS1 BBIYHC-
JICHUS PEIYLHUPOBAHUS TUaMeTpa TPYObl B KaXKOU KIICTH:

AD,s = (0,005 + 0,015)D,s == (0,005 + 0,015)-276 = 1,4...4,1 Mmm

Dy4 = Dys + ADys = 276 + (1,4...4,1) = 277,4...280,1 mm

[Tpuaumaem, D,y = 278 mm

AD,, = (0,001 + 0,03)D,4 = (0,001 + 0,03)-278 = 0,3...8,3 MM

D3 = Dys + ADy3 = 278 + (0,3...8,3) = 278,3...286,3 mm

[Tpunumaem, D,3 = 279 mm

AD3 = (0,01 + 0,03)D,3 = (0,01 + 0,03)-279 = 2,8...8,4 Mmm

D2 = Dy, + ADy, = 279 + (2,8...8,4) = 282,0...287,4 mm

[Tpunumaem, D,, = 282 mm
11



AD,, = (0,01 + 0,03)D,, = (0,01 + 0,03)-282 = 2,8...8,5 MM
Dy = Dy + ADy, = 282 + (2,8...8,5) = 284,8...290,4 MM

[Tpunumaem, D3 = 285 mm
AD4 = (0,01 +0,03)D,; = (0,01 +0,03)-285 =2,9...8,6 mm
D, = Dy + ADq = 285 + (2,9...8,6) = 287,9...293,6 MM

HpI/IHI/IMaCM C YU4€TOM, YTO TOJIIHWHA CTCHKHU IIpU KaJII/I6pOBKC HC U3MCHACTCA:

D, = 288 mMMm, S, = S¢ = 36,5 mm. [ ynoOCTBa cBElEM pE3yNIbTAThl PACYETOB B Ta0-

nuiy 6.

Ta6muia 6. Pacyer oOoxaTuit B kanmuopoBouHom crane TITA-400

Howmep knetu | duametp mocie ket Dy, Mm | @aktuueckoe ooxkatue ADyj, MM
1 285 3
2 282 3
3 279 3
4 278 1
5 276 2

Breraucioum pasMeEphbl Tp}I6LI IIOCJIC aBTOMATHYCCKOI'O CTaHa C Y4C€TOM YBCIIN-

4yeHUs auamerpa B ookatHoM craHe. CormacHo tabmune 3: AD, = 3...6 MM, Torga A,

=1,2...2,4 MM

D, =D, - AD, = 288 — (3...6) = 282...285 Mm

[Tpuaumaem, D, = 283 Mmm

Tak kak TpyOa sSBISE€TCS TOJICTECHHOM, MO 33J]aHUI0 MOKHO YCTAaHOBHTH BEJIH-

quHy 00)KaThsi CTEHKH Mpu oO0katke 10 20-25%:

S:2=S,+ (0,2 + 0,25)S = 36,5 + (0,2 + 0,25)-36,5 = 43,7...45,5 MM

[Ipunumaem, S,; = 44 MM

OTkyna AuameTp ornpaBKd 0OKaTHOTO CTaHa OyJeT paBeH:

8, = (Da— 25,2) + A, = (283 = 2:44) + (1,2...2,4) = 196,2...197,4 Mm

[Tpuanmaem, o, = 197 mm

Paccuutaem AUAMCTPbI OIIPABOK IJISI aBTOMATUYCCKOI'O CTaHa B IICPBOM M BTO-

POM MPOXOJax:
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0.0 =D, —2S,, =283 -2-44 =195 mm

0a1 = 02— (1...2) =195-2 =193 Mmm

TonmmHa cTeHKH TpyOBI B IEPBOM MIPOXOJIE:

Sa1 = 0,5(D, — 841) = 0,5(283 — 193) = 45 Mmm

[Iupuna xanubpa npu npokatke Tpyod U3 JETUPOBAHHBIX CTAJIEH:

B. = (1,06 +1,08)D, = (1,06 + 1,08)-283 = 300,0...305,6 mm

Tak kak mpoIIMBKa OCYIIECTBISIETCS 3a JBE OMEpaluu, HEOOXOAMMO paccUu-
TaTh MPOMEKYTOUHBIE pa3Mepbl THIIb3bl MY MPOIIUBKON U AnoHrupoBanuem. Co-
riacHo rpaduky, n3o00paxkeHHoMy Ha puc. 53, AS,; =5...6,5 MM, a TONOJTHUTENBHOE
o0xxatue coctaBisieT A, = 4...6 MM.

BHyTpeHHMI AMaMeTp THIIB3bI MTOCIIE SJIOHTMPOBAHUS PABEH:

dip=0. + A =193 + (4...6) = 197...199 mm

TonmmHa cTeHKH TUiab3bl (IPUHUMAsk BO BHUMaHHE OOKaTHE CTEHKU B aBTO-
MaTHYE€CKOM CTaHE).

Si2 =S, +AS;; =44 +(5...6,5) =49...50,5 mm

OTKyza HapyXHBIH JHaMeTp TUIIB3bI MIepej1 3a1aueii B aBTOMATCTaH [7]:

D, =dp+2S, =(197...199) + 2(49...50,5) = 295...300 MM

VYuuteiBas ycnoBue (8), npuHUMaeM:

B, =302 mm

D, =298 MM
S, =49,5 Mm
do =199 Mm

I[I/IaMeTp OIIpaBKU BTOPOTO IMPOMIMBHOTO CTaHA PACCHHUTBIBACTCA 110 BCIIMYHNHC
paCKaTKu I'jib3bl I10 AUaMETPY COTJIaCHO Ta6JII/IIIC 7:
8r1p2 = dr2 - AFZ' Dr2

rie Ay — BeJIMYMHA PacKaTKK I'MIIb3bI 10 quametpy [7], % (cormacHo Tabnure 7).

Tabmuna 7. IlpuMepHble 3HaUeHHs BETUYMHBI PACKATKH TUII3BI [0 TUAMETPY
S, mm [ 10+12 | 13+15116+20|121+25|26+30| >30
Ap,% | 9+12 | 8+12 | 7+10 | 6+10 | 5+8 [4+6
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Taxum 06pazoM, Oy, = 199 — (0,04 + 0,06)-299 = 179,1...185,0 MM
OKOHYATENIbHO IPUHUMAEM, Oy = 183 MM
[TpumeM, 9TO TIpU JIOHTUPOBAHUHM HA BTOPOM MPOIIUBHOM CTaHE MPOUCXOIUT

MObEM TaMeTpa TWib3bl 70 15%:

D, 298

D, = = =2591...298 Mmm
1+0,01A,, 1+0,01(4~6)

[Tpunumaem, D;; = 280 mm

PaccuntaeM nuamerp 3aroTOBKH, YYHUTHIBAas, YTO TOJCTOCTEHHBIE TPYOBI
OOBIYHO MPOIIUBAIOT HA «IIOCA», T.€. C PEAYIIUPOBAHUEM THAMETPA:

D, =D, +(0,03+0,1)D,, =280 + (0,03 + 0,1)280 = 288,4...308 MM

Cornacno 'OCT 34636-2020 nns coprameHTa HEMPEPHIBHOJIUTHIX 3arO0TOBOK
MpuHUMaeM auaMeTp 3arotoBku D, = 290 Mmm. UToOBI paccyuTaTh TONIIMHY CTCHKHU
TWIB3BI TIOCIIC TIEPBOTO MPOIIMBHOTO CTaHA W JHAMETP OIMpPaBKH, HEOOXOIUMO OIle-

HUTDB BBITAXKKY I1OCJIC ITPOIIMBHBIX:

2 2
oo = D; = 290 =1,709
P 4S.,(D,,-S,,) 4-49,5-(298-49,5)

B mpaktuke mpuHSATO ISl MPOLIMBKU TOJICTOCTEHHBIX TpyO cMematsh jaedop-
MallMIO Ha MepBbIM NpOoIUBHOM cTaH B mponopiuu 60/40%. Takum o6pa3om, umeem:

D2

3

4Srl(Drl - Srl)

l"lnpl =

OTtkyna, pemasi KBaipaTHOE YpaBHEHHUE, MOJIy4aeM (BTOPOM KOpEHb HE MMEET

«(pU3UIECKOro» CMbICIA):

6= (B - 2
2 2 4an1

HOI[CT&BJI}ICM N BBIYHCJIIACM:

o _280 (280)2 2902 505
1= 5 = - =29,
2 2 4 1991709
40
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JlnameTp onpaBKy B IEPBOM MPOIIMBHOM CTAHE HAXOJIUTCS IPU PACUETE:

Ay = (0,075 -0,000135-59,5)280=18,8 mm

Y paBHA

Oup1 = Dr =25, — Ay, =280 —2-59,5 - 18,8 = 142,2 mm

[Tpuanmaem, 8, = 142 MM

PaccunTaeM mAyiMHY 3aroTOBKH JJIs BBIITyCKa Y€pHOBOM TpYOBI JinHOM 12,5 M.
JIJ1st 5TOr0 HEOOXOAMMO OTPEACIIUTh CYMMAPHYIO BBITSKKY IO CEUCHHUIO TPYOBI IO-
cjie 00OKaTHOTO CTaHa!

D? 290°

= = 2,29
4s (D, -S,) 4-36,5-(288-36,5)

Uso =

I[J'II/IHa 3aroToOBKH AJI BBIIIOJIHCHUA BCCTO KOMIIJICKCA onepauI/Iﬁ JOJIDKHa OBITH
HE MCHCC:

L =to 125 546,
uy 2,29

Cornacao I'OCT 34636-2020 3aroToBKM TakOro TUIOpa3Mepa BBIMYCKAKOTCS
HEMEPHOU MHBI OT 3,6 10 12 M BKJIFOUHMTEIBHO.
Paccunraem k03¢ GUIIMEHTHI BBITSDKKH [T KQXKI0M Onepanuu:
D? ~ 290°
4s,(D, -S,,) 4-59,5-(280-59,5)
_ Su(Dy—S,) _595-(280-595) .
w2 =S (D, ~S,,) 49,5 (298—49,5)

S, (D, -S,) 495-(298-495)
W = = =115
S,,(D,; —S,;)  45-(283-45)

anl =

tl

S,.(D,;—S,;) 45-(283-45)
Hap = = —
S,,(D,, —S,,) 44-(283-44)
. Si2(Dap —S,;) _ 44-(283-44) 115
P~ s,(D,-S,) 365-(288-36,5)
W 5,(D, =S, ) _365-(288-36,5) _ 105
s.(D,—S,) 365-(276-36,5)

CyMmmapHbIii K03 PUITUEHT BBITSHKKHU:
15



s = HopHat Maolbte = 1,71-1,15-1,02-1,15-1,05 = 2,41

BueceM Bce nosryueHHbIE pe3ybTaThl B TAOIUILY 8.

Ta6mmma 8. Tabnuna nmpokatku Tpyos! ¥273%x36 mm TIIA-400

Bropoii npomuBHO# cTaH
3aroToBka IIpowmmBHOM cTaH
(3moHraTOp)
Drl ) Srl ) Dr2, Sr2, 8Hp2y
D,, MM | L, MM Oup1, MM Hip1 Hup2
MM MM MM MM MM
290 5460 280 59,5 142 1,60 298 49,5 183 1,07
ABTOMAaTHUYECKUH CTaH OOxarHo}li cTaH
Sal y 83,1 1 8a2,
D., MM S, MM Ual Ha2 | Dp, MM | Sp, MM | 6p, MM Kp
MM MM MM
283 45 44 193 195 1,15 1,02 288 36,5 197 1,15
KanmuGpoBouHslit cTan ['oToBas TpyOa
DK1
Sk, MM L D, mm S, MM Us
MM
276 36,5 1,05 273 36,0 2,41

TabGnuma mpokaTKu SBISETCS OCHOBOM TEXHOJOTHYECKOTO MPOCKTHUPOBAHUS
JUI ydacTKa IPOM3BOJCTBA ropsueeOpMHUPOBAHHBIX TpyO mepen otaenkoil. B
JaJIbHEHIIIeM MPABUIIBHO BHIOpAHHBIE PEeXUMBI Aeopmaniu TpyOHOH 3arOTOBKH HUT-
paroT BaXHYIO POJIb I OLEHKU MPOU3BOAUTEILHOCTH JIUHUH U BBIOOPA CKOPOCTHBIX
XapaKTePUCTHK MPOKATKH, a TAK)KE HAXOXKJICHHS HATPY30K, BOSHUKAIOIINX B KaXIOM
CTaHE C Y4eTOM (PU3MKO-MEXaHMYECKHX CBOMCTB MPOKATHIBAEMbIX CIUIaBOB. [Ipowus-
BOJIUTENILHOCTh TEXHOJIOTMYECKOW JIMHUYM YYUTBHIBACTCS KaK OINpeNessiomuil GpakTop
IpY YKOHOMHYECKOM MPOEKTHPOBAHUU 11€Xa, B TO BPEMsl KaK Harpy3Kd MOMOTAIOT
IpU TEXHUYECKOW MPOpadOTKE MAIINH U MEXaHU3MOB C TOUYKHU 3PEHUSI OLEHKU MOII-

HOCTH MPOEKTUPYEMOTO 000PYAOBAHUS U MPOYHOCTH CUIIOBBIX 3JIEMEHTOB CTAHOB.
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