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NCXO/JHBIE TAHHBIE

HaumenoBanue 3HayeHue

TIIA 220

3aroToBka HEIPEPBIBHOIUTAS
Konctpyxkuus HOBast
Temneparypa kanubpoBku, °C 950

Marepuan Crainb 20
Tunopasmep, MM 146x7
KoangecTBo Kiereit, mT 12

TouHOCTB MOBBIIICHHAS




BBEJAEHUE

TpyOonpokaTHble arperaTbl ¢ aBTOMAaTUYECKUM CTAaHOM M CTaHAMHU TaHIEM
OTHOCATCA K YUCITY HamOoJiee pacrpOCTPaHEHHBIX ISl MPOU3BOJICTBA OECIIIOBHBIX
ropsiueKaTanbIx TpyoO.

B cooTBeTCTBUU C COPTAMEHTOM JENATCS Ha:

1. mansie arperatel 140 mist mpokatku Tpy6 nuamerpom 30—159 ¢ Tommunoi
crerkd 3,0-40 MM (MUHUMAaNTBHBINA AUAMETP OIMPEAETSAETCS BO3MOXKXHOCTIMU
PEAYKIIMOHHOTO CTaHA);

2. cpennue TpybompokarHeie arperaTsl THna 220 u 250 — 17151 mpou3BOACTBA
TpyO auametpom 102-245 ¢ tonmuuoit crenku 3,5-50 (mpu HaTU4Iuu
PEAYKIIMOHHBIX CTAHOB JIMAIA30H MPOKATHIBAEMBIX TPYO paciiupseTcs 110
MUHHUMAJIBHOTO JuameTpa 60 mm);

3. Oousbine TpyOonpokatHeie arperatsl 350, 400, cienuanu3upyronmecs Ha
MIPOU3BOJCTBE TPyO muamerpom 127—426 ¢ TommuHoMi cteHku 4—60 MM (B

COCTaB€ OTCYTCTBYIOT PEIYKIIMOHHBIE CTaHBI).

B namem ciyuae 3To cpenuil TpyoornpokaTHseii arperat TITA — 220

Tabmuubl NpPOKATKM  pPACCUMTHIBAIOT, KakK IMpaBWJIO, TNPOTUB  XOJa
TEXHOJIOTUYECKOT0 TpOIlecca, HauyWHas C 3aJlaHHBIX pa3sMepoB TPYObI, UYTO
MO3BOJIET OMPEACIUTh pa3Mephbl HEOOXOAUMON MCXOIHON 3arOTOBKU. YUHTHIBAs
BO3MOXXHOCTh 00OpPYJIOBaHMS, KaJTUOPOBKY TEXHOJOTHYECKOTO HWHCTPYMEHTA,
COpPTaMEHT TpyO, XUMHYECKUM COCTaB JIePOpMHUPYEMbIX CTajlel, TemmepaTypy
IPOKATKU U T. J., YCTAHABIMBAIOT PEXKUMBI Ha KAXKJIOM W3 CTAHOB arperara u
OMPEACISAIOT pa3Mepbl U3EIUS HA KOKIOW CTaIUM TEXHOJOTMYECKOTO MpoIliecca.
[Toy4yeHHBIN pa3Mep 3aroTOBKUA OKPYTJSETCS 10 ONMKaMIero CTaHIapTHOTO
3HAYEHHS] U BHOCSIT COOTBETCTBYIOIIME KOPPEKTUBBI B HACTPOMKY IMPOLIUBHOIO

CTaHa.



PA3ZMEPHBI TPYBbI B XOJOAHOM COCTOAHUU

[Ipu pacyere TaOAMIBI TPOKATKA PEKOMEHAYETCS YUYUTHIBAThH JIOMYCKaeMbIe
OTKJIOHEHUS pPa3MepoB TPyO C I1EJbI0 MOJy4YEHHUsI TOTOBOM MPOAYKUIUU Oojee
TOYHBIX pa3MmepoB. IIpy HeCHMMETPHYHBIX JOIMyCKax pa3Mepbl FOTOBOM TpPyObI
NPUHUMAIOT, UCXOJs U3 YCJIOBUM PaBHOBEPOSITHOCTU OTKJIOHEHHH (IIpu
CUMMETPUYHOM — PAaBHBl HOMUHAJIBHBIM ):

D, = (1 N O.5((+AD°/;)O (J)r (—AD%))) 5

['ne: D — HOMUHAJIBHBIN AMAMETP FOTOBOM TPYOBI B XOJIOAHOM COCTOSIHUMU;

Dy — wHapyxXHbI guamerp TpyObl B XOJOJHOM COCTOSSHUM C Y4Y€TOM
OTKJIOHCHUH HX IO JOIMyCKaM;

+AD%, —AD% — npeqienbHbIE OTKIIOHEHUS 110 HAPYKHOMY TUAMETPY

ITo [1; ctp. 7; Tabn. 2.] mpuarmaem AD% paBabiM +0,8%, Tormaa:

0.5(0,8 + (—0,8
Do=<1+ ( ( ))>'146=146MM.

100

0.5((+AS%) + (—AS%))
So = <1 + 100 )S

I'me: S — HOMHMHaAIBHAs TOJIIMHA CTEHKH TOTOBOM TPyOBI B XOJIOJHOM
COCTOSIHUM;

So — TOJIIMHA CTEHKH B XOJIOJHOM COCTOSIHUM C YY4E€TOM OTKJIIOHEHHUH HX IO
JOTTyCKaM;

+AS%, —AS% — nipenenbHbIe OTKIOHEHHUS IO TOJIIIUHE CTCHKH.
ITo [1; cTp. 8; Tabmn. 3.] npurumaem AS% paBubiM +12.5%, Torma:

5, = (1 N 0.5((12,53(;)(—12,5))

)'7=7MM



PA3SMEPDHI TPYBbI B I'OPAYEM COCTOAHUH

Hapy>xHbIll 1iamMeTp BBIYHUCIISIETCS 10 cieayromen hopmyie:
D, = Dy(1 + at)

['me: a — k03P GUIMEHT TMHEHHOTO PACIIUPEHUS MeTaia TPyObI, TSl CTalH B
nuanasone temneparyp ot 0° go 1050°C ¢ = (13.5...17.5) - 107¢;

t — Temmneparypa TpyObl Tociie KaTmOpoBOYHOTO cTaHa, t = 950°C.

B cootBercTtBuM ¢ ycnoBuem 3agaHus t = 950°C kordpuimeHT JIMHEHHOTO
pacimMpenus @ mpumeM pasHbIM 15,5-107° no [5; crp. 122; Tabum. 9.5.].

IIpumem a = 15,5+ 1078, Torna:

D, =146-(1+15.5-107%-950) = 148.150 MM
Oxkpyrium Dy, = 148 MM
Tonmmua cTeHKH OOBIYHO paBHA TOJIIWHE CTEHKU TOTOBOM TPYyOBI:

Sk =Sy =7MM



PA3SMEPHBI TPYBbI B KAJIMBPOBOYHOM CTAHE

OO61mast BeMYrMHA peaylMpOBaHUs BEIYUCISETCA MO Cienytoiei hopmyre:
AD, =2(m—1)
['ne: m — KoIMueCTBO KIETEH KAIMOPOBOYHOTO (PEAYKIIMOHHOTO CTaHa), M =
12
AD, =2-(12—-1) =22 MM
Hapy>xHbIil nameTp TpyObI Mociie pUUIMHT-cTaHa (00KaTHOTO):
D, = Dy + ADy = 148 + 22 = 170 mm
Benuuuna penynupoBanust ADy; B KaxJI0i KJIETU U pazMep Kaaudpa MOKHO
OIIPEAEIUTH MO CIEAYIOMUM (HOpMyIaMm:
ADj, = (0.005...0.0015)Dy;
ADy(m-1y = (0.001...0.03)Dy(-1);
ADy; = (0.01...0.03)Dg(it1);
Dy(m-1) = Dx + ADyp;
Dyi = Di(i+1) T ADg(i+1)-
Benmnunnsl penynupoBanus ADy; n nuametpbl Dy; C y4eTOM OKpYIVIEHUS

Ipe/CTaBlICHbI B Ta0I. 1.

Tabx. 1. Benuuunwvl pedyyuposarnus ADy; u ouamempot Dy

Benuuuna | Pasmep, mm | | Besmmunna | Pazmep, mm | | Benimunna | Pazmep, mm
ADy., 10,74 ADy, s 3,12 Dis 152
AD,;; |0,149 AD;; 3,2 Dy 153
AD,.o | 1,49 AD,, 3,26 Dye 155
ADyq 1,49 ADy 1,66 Dys 156
AD;g 1,51 D12 148 Djs 160
ADy 1,52 Dy11 149 Dys 163
ADy¢ 1,53 D10 149 Dy, 166
ADys 3,1 Dy 151 Dj1 169




Tonumuy cTeHKH TpyObI Mepe BXOI0M B KaJTuOPOBOUYHBINA CTaH ONMPEAEIISIOT

o ¢popmynam A. 3. I'neitbepra:
e TpnS; < 15MM S, = 5, (1 —0.0044(D, — Dk));
e IlpuSy > 15mMm S, =S, — 0.0671(D, — Dy).
B namem ciydae S, = 7 MM, CI€I0BaTEIBHO:
S, =7-(1-0.0044(170 — 148)) = 6.327 MM

Oxkpyrium 3HadeHue S, = 6.3 MM.



PA3SMEP TPYbbI II1PU OBKATKE (PUJIJIMHI'OBAHHUN).

OOKaTKy TPUMEHSIOT IJIsl yCTPAHEHHS PHCOK, OBAJTHHOCTH W YMCHBIICHUS
pa3HOCTeHHOCTH TpyO. Ilpm STOM MPOMCXOAUT TOMEpedHas packaTka CTEHKH
TpyObl, ee yToHeHHe Ha 5—15%, ycTpaHeHHe OBaJlbHOCTH, YTO COIPOBOKIAETCS
YBEIIMYEHUEM (ITOIBEMOMY) iuaMeTpa Tpyosl +AD,,

JuameTp onpaBku §;, ONPENENAIOT ¢ YIETOM 3HAYCHHS KIIOIABEMA» TUAMETPA
AD,. OH nomkeH ObITb OOJbIIE BHYTPEHHEro auamerpa TpyObl d, mocie
aBTOMATHYECKOTO CTaHa Ha BEMUYUHY Ay,

6, = (Dg — 2S,) + 4,
['ne: D, — nuameTp TpyOBbI MOCJIE PACKATKH B aBTOMATUYECKOM CTaHE:
D, =D, — AD,
AD,, = 9 MM [2; cTp. 281; Tabm. 12.].
D, =170—-9 =161 Mmm
A, =(0,3+0,5)AD, =0,3-9 =27 mm

S, — TOJNIIMHA CTEHKHU TPYOBI MOCJIE PACKATKU HA aBTOMAaTHYECKOM CTaHE:

Sa = So +AS, £ AS;, = S, +(0.05...0.15)S;, = 6.3+ 0,157 = 7.35 Mmm
6p = (Dg —28,) + A, = (161 —2-7.35)+ 2.7 = 149 Mm



PA3SMEPDBI TPYBbl BABTOMATHYECKOM CTAHE

[IpokaTka Ha aBTOMATHYECKOM CTaHE OCYLIECTBISIETCS B JBa IIPOX0jia
HE3aBUCUMO OT TOJIIUHBI CTEHKHU TPYOBI.

JluaMeTp OIpaBKy /I BTOPOTO MPOX0/a B aBTOMaTHYeckoM cTane 5. paBen
BHYTPEHHEMY JTUaMETPy TPYObI d;:

6l =D, — 2S5, =161 —2-7.35=146.3 = 146 Mm

JluaMeTpsl OMpaBOK aBTOMATUYECKOrO CTaHa B MEPBOM M BTOPOM IMPOXOAax

OTJIMYAIOTCSA HA 1—2 MM
6l =60 —(1..2) =146 —2 = 144 MM

[lonepeuHas pa3HOCTEHHOCTb TPyO0 MOXKET OBITh YMEHBILIEHA, €Cld
UCIIOJIb30BaTh KaJHMOPOBKY BAJIKOB CO CKPYTJIEHHBIMHU BBIITYCKaMH IIPU HEOOJIBLION
OTHOCHUTENIbHOW IMpHHE KanuOpoB. IllupuHa kaamOpoB aBTOMaTHYECKUX CTAaHOB
JUTsL TpYO U3 YIIAEpOAUCTBIX U HU3KOJETMPOBAHHBIX CTAJICH:

B, = (1.03...1.05)D, = 1.04- 161 = 167.44 = 167 MM

JInst ocyniecTBiIEHUS HOPMAJIBHOTO 3aXBaTa HEOOXOJIMMO, YTOOBI HAPYKHBIN
JMaMETP THIIb3bl OTJIMYAJICS OT MIMPUHBI KAIMOpa aBTOMAaTUYECKOT0 CTaHa He 0oJiee
1-5 mMm:

D.=B,—(1..5) =167 —3 = 164 Mmm

Jlis moBbllIeHNs CTaOWIBHOCTH 3aXBaTa BaJKaMH aBTOMAaTHMYECKOI'O CTaHa

BHYTPEHHUI TMaMEeTp THJIb3bl HAXOUTCA 1O (hopMyIie
d. = 61 + A,

['me: A, — BenM4MHA, yYUTHIBaIOIIas 00KaTue B aBTOMATUYECKOM CTAaHE IS
CTJIQKMBAHUSI HEPOBHOCTEM THJIb3bl B 3aBUCUMOCTHM OT TOJIIMHBI TpYyO, A, =
(2...4) [3; cp. 64; Tabn. 2.4.]

d. =144 + 3 = 147 mm

TonmuHa CTEHKU THUIIb3BI:

S, =05, —d,)=05-(164 —147) = 8.5 Mm

JluameTp ornpaBKH NPOMIMBHOTO CTaHa

Onp = Dr — 25, — Ay

10



I'ne Anp = (0,075 —-0,000135S.)D, = (0,075 — 0,000135-8.5) - 164 =
12.11 = 12 MM

Opp = 164 —2-85—-12 =135 MM

11



PA3ZMEPDBI 3AI'OTOBKHA

JlnaMeTp TWiIb3bl HE JOJDKEH CYLIECTBEHHO OTJIMYAThCs OT JAHAMETPa
3aroToBKH. IIpornecc NpommBKY B cTaHaxX BUHTOBOM MPOKATKH B 3aBUCUMOCTH OT
CXEMBI MPOITMBKY (BEJIMYMHBI U 3HAKA YTJIa PACKATKH ), a TaKKe cooTHOMEHHs D,/Sy
MOJKET OCYIIECTBIATBCSA Kak Ha «moabem» D./D; < 1, Tak u Ha «nocagy» D,/D. > 1.
[IpommBKa OTHOCUTENBHO TOHKOCTEHHBIX T'MJIb3 OCYIIECTBIIAECTCA HA «IOJBEMY, a
TOJICTOCTEHHBIX — Ha «mocaa». JluameTp 3aroTOBKM JOJKEH COOTBETCTBOBATH
CTaHAAPTHOMY U IPUHUMAETCS U3 YCIOBUS:

D,=D.+(0,03..0,1)D. =164 + 0,03-164 = 168.92 =~ 168 Mmm

OOBIYHO PEKOMEHAYIOT BEJIIMYMHY «IOAbEMa» TWib3bl B mpejenax 3—6%, a
BEJIMUMHY «mocanay - 2—4%. Jlns arperaToB ¢ AByMsI MPOIIWBHBIMU CTaHAMU
JonycKaeTcs moabeM rub3bl 10 10% B mepsoM 1 10 15% BO BTOpOM MpOIIMBHOM
craHax. [Ipu Hanu4nMy ABYX NMPOIIMBHBIX CTAHOB BBITSDKKA PACHpPEACIIAECTCS TAKUM
o0pa3oM, 4YTOObl AOOUTHCS MHUHUMAJIBHOTO PACCOINIACOBAHUS B IPOMYCKHOU

CIIOCOOHOCTH.

Jlns omnpeneneHus AJWHBI 3arOTOBKM HEOOXOAMMO 3HAaThb KOA(P(UIIMEHT
CYMMapHOW BBITSDKKM Ha arperate (0e3 yuyeTa BBITSDKKM Ha KalMOpPOBOYHOM U
PEAYKIIMOHHOM CTaHax):

D? 1682
" 4s,(D,—5,) 4-63-(170-63)

st TpyO anmHo#M 12 M TpeOyeTcst 3arotoBka JIuHON (¢ yuetom obpesu 250

MM C KaXJ0T0 KOHIIA):

12500 12500
37 4y | 6.84

= 1827 MM

ITo [4; cTp. 3.] mpunumaem L, = 1900 MM
KosdpuimeHT BBITSKKHM Ha CTaHaX TEXHOJIOTMYECKOW JIMHUM ONPEeeiseTcs
COOTBETCTBEHHO:
Hs = UnpHh e Uyl
I'ne: pyp — KO3(QOUIMEHT BBITSHKKU MPOIIMBHOTO CTAHA,

12



D2 1682

45.(D,—S.) 4-85-(164—85)

Hup

pl, ull' — xo>pPHUIMEHT BHITSKKM aBTOMATUYECKOTO CTaHA HPH NEPBOM H
BTOPOM IPOXO0/IaX;

I SF(DI‘ - Sr)
Ha =
Scll(Da - Sclz)

FI[CZ Scll — TOJIIIIMHA CTCHKHU HpI/I HepBOM Hpoxoz[e B ABTOMATHUYCCKOM CTaHC.
SI =0,5(D, — 61) = 0.5 (161 — 144) = 8.5 MM

_85-(164—85)
- 85-(161—-8.5)

11 ScIl(Da - Scll)
Uy =
S& (Dg — S&)

uh

1.02

I'ne: S — Tommuua cTeHKy Mpy BTOPOM IIPOXOJIE B aBTOMATUYECKOM CTaHE.
SI=0,5(D, —81) =0.5-(161 —146) = 7.5 MM

8.5-(161—85)

II —_— —_
7.5-(161 — 7.5)

Ua 1.13

Up — KOIDOULMEHT BHITSIKKM HA PUILTUHI-CTAHE,

_ SH(D,—SI) 75-(161-75)

= = =1.12
S,(D,—S,) 63-(170—6.3)

Hp

Ui — KO3(PPUUIUEHT BBITSHKKY HA KATMOPOBOYHOM CTaHE;
_Sp(Dp—$p) _63-(170-63) _ L oa
Us =53-1.02-1.13-1.12-1.04 =7.22

Uy

13



Tabn. 2. Pe3ynomamul pacuema mabauybl NPOKAMKU

Pa3mepsl Pa3mepsl [IpommBHOI cTaH ABTOMAaTUYECKHI CTaH Pwunar-cran KanmubpoBouHbIii
rOTOBOM 3arOTOBKH CTaH
TpyOBI
Do So D3 L3 Dr Sr p-r[p 8np Da Sall Sa{l ll; p‘;l 8; 8(!;11 Dp S l’lp SP DK SK Hk
146 |7 168 | 1900 | 164 (85|53 |135 161 |85|7,5| 1,02 | 1,13 | 144 |146 |170 |6,3 | 1,12 | 149 | 148 |7 1,04
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