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IIpakTnueckas padora Ne 1
OneHka cTa0MJILHOCTH NMOKA3aTe s KAa4eCTBA MAIINHEI

Ilenv  padomwi; OcCBOUTH METOOUKY ONPEINEICHHS  KOJUYECTBEHHBIX KPUTEPUEB
(XapakTepUCTHK) OLEHKM CTAOMIBHOCTH TIOKa3aTeleld KauecTBa (TOKa3aTeledl Ciry>keOHOro
HAa3HAYEHUs) MAIlMHb] WK TI0KA3aTeNsl TOYHOCTH.

3ajauu, pemaemble JUTs JOCTHKEHUS 11eH Ja00paTOpHOi paboThL:

1) Ilo pe3ynpTaTaM SKCIUTyaTallMOHHBIX WCIBITAHUH OJHOTO M3 IOKa3aTesed Ciiy>keOHOro
Ha3HAYEeHUs] MAIUUHBI A (WM pe3ysibTaTa TEXHOJIOTHYECKOTO MPOLIECCa) PACCUUTATh XaPAKTEPUCTUKH
€ro paccesiHus:

— 1oJe paccesHust @A 1 KoopauHaty ero cepeaunsl ECw;

— cpezHee 3HaueHHe (LeHTP rPyNIUpPOBaHus) Ay,

— KOOpJMHATy LIeHTpa rpynnupoBanus M(x);

— CpelHee KBa[paTU4eCKOe OTKIIOHEHUE O

— TPEACTaBUTh pacHpeesiCHHE MOKa3aTelsl B pa3indHol (popme — TabIN4IHOM, rpadudeckoit
(MoJIMroH pacnpeaeieHus), QyHKIMOHAIBHON (JUIsl Yero pacCuMTaTh M MOCTPOUTH KpUBYI0 I'aycca Ha
10JIE paccesHus).

2) OueHHUTb CTENEHb JOCTUKEHHs CTAOMIBHOCTH IIOKAa3aTels ClIy)KeOHOro Ha3HauYeHUs
MaIuHbl A:

— paccuutaTh KO3(PGUIMEHT TOouyHOCTH K7, XapakTepusyrolluid pojb  ClIydailHbIX
MOTPEIIHOCTEN B IOCTUTHYTOH CTAaOMIBHOCTH MOKa3aTeNsl CIyKeOHOro Ha3HA4YEHUS ;

— OIIPENEIUTh CMELLIEHUE LICHTPA TPYINIINPOBAHNS OTHOCUTENBHO CEPEAUHBI 10JIs Jomycka En
U paccuuTarh KOdQPUIueHT cMemeHus: E Kak KOMMYeCTBEHHYIO OIICHKY IEHCTBHS CHCTEMAaTHIECKUX
MOTPEIIHOCTEH;

— paccuuTarh K03()PUIMEHT OTHOCUTEIBHOM ACCHMMMETPHUH d5

— OIIPEJENUTh MPOLEHT MAalIMH, OoKa3aTelb CIyXeOHOro Ha3HAYEHUsI KOTOPBIX BBIXOIUT 3a
IIpEJIENbl I0yCKa,

3) [laTh OlIeHKY JOCTUTHYTOM CTaOMJIBHOCTH MTOKAa3aTesl KaueCTBa MaIIUHBI.

Ilocneooeamenvnocms 6blnonnenus padomal.

1. ITonmyuenue 3aganus.

3amaHue BbIIACT IMpenojaBaTellb B BUAE TaOJIMIbI, cOAEpKalled CTO 3HAUYEHUH OJHOTO U3
MoKa3arenel CiayKeOHOro Ha3HAueHHs MAalIMHbI, MOJIYYEHHBIX B PE3yJbTaTe SKCILTyaTallMOHHBIX
ucnbITaHui. B Tabnuie ykasaHbl JOIyCTUMBIE 3HAYEHMs 3TOTO K€ MOKa3aTels, ONpeAeiIeHHbIE B
TEXHUYECKOM 33aJaHMM Ha NPOEKTUPOBAHME MalMHbL. Hampumep, HCHBITaHHIO MOABEPIJIACH
auTeiHas popma A MOTy4EHHUs OTJIMBOK M3 YEPHBIX U IIBETHBIX CIIJIABOB JIUTHEM B METAIIIMUECKYIO
dopmy. Knacc pazMepHON TOYHOCTH TaKUX OTIMBOK — 6-i. [[imst pasmepa otimBku A=210MM 3TOMY
KJIACCy COOTBETCTBYET MAaKCHUMAJIBHO BO3MOXkHOe€ mnoisie gomycka TA=0,9vm. IIpu cumMMerpuuHOoM
PacIOI0XKEHUH OIS JOMYCKa OTHOCUTEIHHO HOMUHAIBHOIO 3HaYeHUsI pa3Mepa, T.e. mpu Ec= 0, Ha
ornuBke 3amaH pasmep A=210+0,45 mm. Ilpm sKCIUTyaTallMOHHBIX HCHBITAHUSAX METaJUIMYECKOU
¢dopMbl ObiT M3rotoBieHbl 100 OTIMBOK, B HUX H3MEPEH MOJYYCHHBIH pa3Mep, U Pe3yJbTaThl
U3MEpEeHU NpUBEJCHbl B 3a/JlaHUM Ha NpPaKTUYEeCKyl pabory. M3noxeHue MeToauku Oynem
COIPOBOXKIATh 3TUM IIPUMEPOM.

Tabmn. 1.1. Ucxonubie nanabie (mpumep)
210,03 209,89 |209,91 |210,23 |210,01 |209,71 |210,12 |209,83 |210,36 |209,76 |210
210,11 |210,03 |210,3 |210,3 210,15 |210,14 (210,41 |209,96 |210,25 |209,96 |210
209,86 |210,26 |209,96 |210,2 209,98 |210,04 (210,12 |209,92 |210,15 |210,3 |(210,1
210,11 |210,03 |210,27 |209,86 |210,01 |209,91 |210,05 |209,91 |209,91 |210,22 [210,3
209,86 210,29 |209,99 |209,81 |210,05 |210,06 {209,93 |210,24 [209,7 210,14 |210
209,76 |210,06 |210,03 |210,16 |210,37 |210,13 |209,83 [209,99 [209,9 209,99 |210,3
210 210,2 209,99 210,22 |210,22 |209,75 210,06 |209,86 |210,2 209,88 |210,1
209,77 |210,15 |210,26 |209,97 |210,24 |210,1 |209,76 |209,92 |209,61 |209,88 |210,4




210,09
210,31

209,99 209,81 |210,28 209,88 |209,95 |210,08 |210,25 |210,14 |209,73 |210

2. OpezneneHue KOJIMYECTBEHHBIX XapaKTEPUCTUK CTAaOWIBHOCTH IOKa3aTelsl CIIy>KeOHOTro
Ha3HAYCHMUSL.

@opMmysbl AJiE PAacyeTOB ATHUX XapaKTEPUCTUK MpuBeAeHbl B Tabm.1.2. Jlns ynoOcTBa
pacyeToB Jydlle CHayaua 3amojHuTh Tab6i.1.3, koTopas ympomiaiT pacueTsl 1mo ¢opmynaM Taoll.
1.2. B otoii Tabauiie moay4eHHOe mojie paccesHust wA pa3duBaeTcs Ha K OJMHAKOBBIX HHTEPBAJIOB.
KonnuecTtBo MHTEpBalioB pekoMeHayeTcs mpuHuMarb oT 10 mo 15. I'panuubl HHTEpBaloB
3anuchiBatoTcs B rpady 3. ['paHuily mepBoro MHTEpBajga HY>KHO BBIOpaTh Tak, YTOOBI HaWMEHbIIEe
U3MEPEHHOE 3HAYCHHE MOKa3aTessl OKa3aJoCh B CEpeJMHE 3TOro MHTepBana. B mpumepe ObLIO
npuHsaTo 10 mHTEepBaioB ¢ HeHoW uHTepBasa 0,08 mMMm. 3a cuer TOro, 4yro TpaHUla MEPBOTO
MHTEpBAJIa CABUHYTA B CTOPOHY YMEHBIIECHHS HA MOJIOBHHY MHTEpBaJa MHTEPBAJIOB, 3aIlOJIHEHHBIX
M3MEpPEHHBIMU 3HAUYCHUSAMHU pa3Mepa, okazajoch 11. 3arem Bce 3Hau€HUS MOKa3aTems U3 TaOJIUIIBI
HCXOJHBIX JAHHBIX PACIPENeNAIOTCS 10 WHTEpPBAJIaM, UCIIONb3Ysl YCIOBHOE 0003HAUCHUE KaXIOTO
3HaYEHUS B COOTBETCTBYIOIIEM HHTEpBajie 4epToukoi B rpade 4. OmpenensoT KOIHMYECTBO
3HaYCHUH B KaXJIOM HHTEpBal€ Mj, MOJCYUTHIBAS KOJIMYECTBO UYEPTOUYEK B COOTBETCTBYIOIICH
cTtpoke rpadgsl 4 u 3anuceiBasg B rpady 5. B pesymbrare komonku 1,2,5 Tabn. 1.3 obpasyior
TaOJIMYHOE NIPECTABICHNE PaCIpeACTICHNS 3HAYCHN I HCCIIEyeMOTro oKa3aTersl.

Ta6n. 1.2. @opmyIibl 1y pacyeToB XapaKTEPUCTUK CTAOMIBHOCTH MOKazaTens A

Ne XapaKkTepucTruKa YcnoBHOE YcioBHbIE
/T obo3Have- | Pacuernas ¢popmyia 0003HAYCHHUS
HHE

1 Pa3zmax n3aMepeHHBIX R R = Amax - Anmin Amax , Amin - MaKCcH-
3HBUYCHUH MaJbHOE ¥ MUHH-

2 Koopaunara cepeaunsl ECw ECw A+ A MaJIbHOE 3HAYEHUS,
TIOJISL PACCESTHUS - 2 A MOJTy4YeHHBIE TIPH

3 | Cpennee 3HaueHUE 1& AR A
(LEHTp IPYIITHPOBAHMS) Aep 4, = EZAi m;, Ao- HOMUHATLHOE

= 3Ha4YCHUEC

4 Koopaunara nenrpa M(x) M(x) =Ag- Ao Aj - 3HAYCHHE
L0 ohot0La] puleRaN: D20 oKa3aress B

- Cpennee o= |t {i (4 - Acp)zmi} cepeamHe i-ro
KBaJIpaTHYECKOE o4 n|& MHTEpBAA
CMOEIEIEIAle (cM. Ta61.1.3)

6 [Toste paccestHus wA wA = 60a K - KOJIHYECTBO
MOKa3aTes WHTEPBAJIOB

7 Cwmemenue neHrpa M; — KOJIMYECTBO
IPYNIMPOBAHUS En En =M(x)- ECw 3HAUEHUI OKa3aTels
OTHOCHUTEIILHO CEePEIUHBI B i-OM HHTEpBaIe
TI0JISI PACCESTHUS n — oOrmiee

8 Koaddumnment rounoctu Kr K - T4 KOJIMYECTRBO

" o W3MEPEHHBIX

9 | Koaddumnuenr a E x?2 3HAYCHUH MOKa3aTels
OTHOCHUTEILHOMN o=-—"" — TA — none nomycka
aCCUMMETPHUH WA I1O0Ka3aTeIId

10 | KoodduimenT cMemmeHus E Ec—M ( x) Ec — xoopaunara
TOJISE PACCESHILS E= CepE/IMHBI MO
OTHOCHUTEJIIBHO IIOJIST T. A HOITyCKa IMOKa3aTCIIst
JIOTTyCKa




Hcnonb3ys ¢Gopmynsl Tabn.1.2 ¥ UTOroBbIE pe3ylbTaThl KOJIOHOK 5,6 m 8 tabm. 1.3 mis
ompenensieM (C WILTIOCTpalleld MpuMepa pacyeTa):

R = Amax — Amin = 210,41 — 209, 61 = 0,8 MM
Ec®=0,5(Amaxt Amin)- A0 = 0,5 x 420, 02 — 210 = +0,02 Mm
1 k
A = —ZA.m =2100516:100 = 210.051
cp n = i
M(x) = Aep— Ag = 210,05 210 =+ 0,05 mm

k ,
GA :\/%{Z(Ai_/lcp)zmi}: 3’1207004 2018]1/[]!/1
i=1

WA =60=6x0,18=1,08 Mmm

Em =M(x)- Eco = 0,05 — 0,02 =0, 03 mm

= 14 = 09 =0.83
wA 1.08
o E,x2 _ 0.03x2 0075
oA 0.8
o Ec—M(x) _ 0-0,05 — 0055
TA 0,9
Ta6n. 1.3. Pacuernas tabnuma
Ne ['panuIb! Cepenuna | Kommuect- Koun-Bo Ai Xm; Ai Ayl (A —Aq,,)2 X
I/l | WHTEpBAJOB | MHTEpBala BO 3HAYEHHH Xm;
A 3HAYEHW B | B MHTEpBa-
MHTCpPBAJIC JIC M
1 2 3 4 5 6 7 8
1 |209,57-209,65 209,61 |/ 1 209,61 -0,44 0,1936
2 | 209,65-209,73 209,69 |// 2 419,38 -0,36 0,2592
3 |209,73-209,81 209,77 | Il 6 1258,62 | -0,28 0,4704
4 | 209,81-209,89 209,85 | /N 11 2308,35 | -0,20 0,44
5 | 209,89-209,97 209,93 | /i 14 2939,02 | -0,12 0,2016
6 |209,97-210,05 210,01 | /i 18 3780,18 | -0,04 0,0288
7 | 210,05-210,13 210,09 | /[ 14 2941,26 0,04 0,0224
8 |210,13-210,21 | 210,17 | /[ 11 2311,87 0,12 0,1584
9 |210,21-210,29 210,25 | /M 12 3523 0,2 0,48
10 | 210,29-210,37 210,33 | /N 8 1682,64 0,28 0,6272
11 | 210,37-210,45 210,41 |/l 3 631,23 0,36 0,3888
Hroro 100 21005,16 3,2704

3. [locTpoeHne MOIUroHa pacnpeaeieHusl.

[Tonuron pacnpeaeneHus — 3To0  rpaduueckas ¢opma NpEACTaBICHUS paCIpeeeHUs.
[Tonuron pacrpeneeHusi CTPOUTCS B KOOpPIMHATAX «3HAUCHHE MOKa3aTels B CEpPeIHe WHTEepBala—
94acToTa B UHTEpBasie Mj» [laHHbBIE I TOCTPOSHHUs MoIuTroHa — B Ta0u. 1.3 xomonku 3 u 5. 3HaueHUs
mokazareisi B CepeliMHE MHTEPBAJIOB OTKJIAJIBIBAIOT MO OCH adcmucc, mMacmTal cieayer BhIOpaTh
TaKMM, YTOOBI Ha OCH MOKHO OBUIO MMOKa3aTh IOJI€ JIOMYCKa IOKa3aTelss M MOJYyYeHHOE IoJje
paccessHus. YacTtoTy M; (KOJWYECTBO) B WHTEPBAJE OTKIAIBIBAIOT MO OCH OPAMHAT, MaciTad
BBIOMPAIOT, OPUEHTUPYSAICH HA HanOosbIIee 3HaueHne M;. COeAMHUB MOJyYSHHbIE TOUKH OTPE3KaMH,
MOJIY4YalOT JIOMaHYI0 JIMHUIO, KOTOpas U MPEACTaBIsAET COOON MOJUTOH pacipeleieHHUs.

Ha rpaduke cnenyer nokasats cieayrolee:
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HOMMHAJILHOE 3HaU€HUE Mokaszatens Ay,

3a/laHHOE T0JIsI JOITYCKa IoKa3aTelsl U KoopauHary ero cepeaussl EC,

IIOJIyYEHHE M0JI€ pacCcesiHUs MoKa3aTels U KoopAuHaty ero cepeaunsl ECw,
pacCUNTaHHOE CPEe/IHEE 3HAYECHHUE MoKas3arensd A, (LEHTP IPYNIUMPOBAHUA) U KOOPAMHATY
ero cepenunbl M(x).

[Tpumep nonurona pacnpeneneHus npuseneH Ha puc.1.1.

m;, vim Ecw KpreaA chakTuHeckoro
1 pacnpegenedma

19 +

[==]
4
T

TEORETUYECKAA KPUBAA

o o
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T
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- . o SN
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004 085 2086 2007 2088 2000 2
|

Amin ®A

|
|
|
|
»l

Amax

Puc. 1.1. I'paduaeckoe npeacTaBieHuE pacpeaeeHus oKa3aTels KayecTBa (mpumep)

4. OyHKIIMOHAIBHOE MPECTABICHUE PACIIPEICIICHUS TIOKA3aTEs.

Takoe npezacraBieHue obecrneunBaeTCsl 3aKOHOM pacIipeleNIeHus, KOTOPhli (hyHKIIMOHATBHO
OIKCBIBAET YaCTOTY (BEPOSITHOCTH) B 3aBUCHMOCTH OT TEKYIIEro 3HaueHHUs nokasarens. HaubGonee
9YacTO B TEXHOJOTHH MAIlTMHOCTPOSHUS /ISl ONMCAHUS PACCESHUS UCTIONB3YETCS 3aKOH HOPMAJIBHOTO
pactipeneneHus (3akoH ["aycca):

(xi ~Xep )2
y = 1 e 202
o2z (1.1)

Jns Toro 4roObl OIEHWTh B MEPBOM MPUOJIMKEHUH HACKOJIBKO aJEKBATHO MCCIEIyeMOe
paccesiHue TI0Ka3aTeNss MOKET OBITh ONMMCAHO 3aKOHOM HOPMAJIBHOTO PACIpeeNieHHs, JOCTAaTOYHO
HAJIOKUTh HA MOJIUTOH paclipeieIeHUs] COOTBETCTBYIONIYI0 KpuBYto ['aycca. UTOOBI MOCTPOUTH ATY
KPUBYIO HY)KHO PacCUMTaTh Psi OPJAMHAT IS Pa3HBIX 3HAYCHHU IMOKa3aTessl, B HAIleM MpUMeEpe —
JUI pa3HbIX 3HAYEHUH pazMepa A BHYTPU MOJS paccessHUsA. DTO MOXHO C/elaTh MO YpaBHEHMIO
(1.1), 3amaBas pasHble 3HaueHus aprymenta Xi = Ai. [lpy Hamuuum KoMIbHOTEpa U
COOTBETCTBYIOIIIETO MPOrPaMMHOTO OOECIeueHHs Takas 3ajada pemaercs JOCTaTOYHO ObICTPO H
npocto. Bo3MoskeH v pydHO# pacueT 3TUX opAnHAT. MeToarKka OcCHOBaHa Ha ToM, 9To GyHKIws (1.1)
taOynupoBaHa st 6=1 (B Tabu. 1.4). JIas TOro 4ro0bl OMPEACIUTh OPAMHATY KPUBOU MPH JIHOOOM
3HAYCHUU 6, HY)KHO TaOIIMYHOE 3HAYCHHWE OPAWHATHI YMHOXXHTH Ha MEPEeBOMHOW KOX(PPHIIMEHT,

YYHUTHIBAIOIINH €11e ¥ MaciTad (KOJMYECTBO MCCIIENYEMbIX 3HAYCHMI), B HAIIEM MpuMepe — N =
100:



Ta6u. 1.4. 3nauenus opauHat kpuBoii ['aycca npu O = 1, g V2.7
Z |0 1 2 3 4 5 6 7 8 9
0.0 | 0.3989| 0.3989 | 0.3989 | 0.3988 | 0.3986 | 0.3984 | 0.3982 | 0.3980 | 0.3977 | 0.3973
0.1 | 0.3970] 0.3965 | 0.3961 | 0.3956 | 0.3951 | 0.3945 | 0.3939 | 0.3932 | 0.3925 | 0.3918
0.2 | 0.3910] 0.3902 | 0.3894 | 0.3885| 0.3876 | 0.3867 | 0.3857 | 0.3847 | 0.3836 | 0.3825
0.3 | 0.3814| 0.3802 | 0.3790 | 0.3778 | 0.3765 | 0.3752 | 0.3739 | 0.3725| 0.3712 | 0.3697
0.4 | 0.3683| 0.3668 | 0.3653 | 0.3637 | 0.3625 | 0.3605 | 0.3589 | 0.3572 | 0.3555 | 0.3538
0.5 | 0.3521| 0.3503 | 0.3485 | 0.3467 | 0.3448 | 0.3429 | 0.3410| 0.3391 | 0.3372 | 0.3352
0.6 | 0.3332] 0.3312| 0.3292 | 0.3271 | 0.3251 | 0.3230 | 0.3209 | 0.3187 | 0.3166 | 0.3144
0.7 ] 0.3123] 0.3101 | 0.3079 | 0.3056 | 0.3034 | 0.3011 | 0.2989 | 0.2966 | 0.2943 | 0.2920
0.8 | 0.2897| 0.2874 | 0.2850 | 0.2827 | 0.2803 | 0.2780 | 0.2756 | 0.2732 | 0.2709 | 0.2685
0.9 | 0.2661 | 0.2637 | 0.2613 | 0.2589 | 0.2565 | 0.2541 | 0.2516 | 0.2492 | 0.2468 | 0.2444
1.0 | 0.2420| 0.2396 | 0.2371| 0.2347 | 0.2323 | 0.2299 | 0.2275 | 0.2251 | 0.2227 | 0.2203
1.1 | 0.2179| 0.2155| 0.2131 | 0.2107 | 0.2083 | 0.2059 | 0.2036 | 0.2012 | 0.1989 | 0.1965
1.2 | 0.1942| 0.1919| 0.1895| 0.1872 | 0.1849 | 0.1826 | 0.1804 | 0.1781 | 0.1758 | 0.1736
1.3 [ 0.1714 | 0.1691 | 0.1669 | 0.1647 | 0.1626 | 0.1604 | 0.1582 | 0.1561 | 0.1539 | 0.1518
1.4 | 0.1497| 0.1476 | 0.1456 | 0.1435| 0.1415| 0.1394 | 0.1374 | 0.1354 | 0.1334 | 0.1315
1.5 [ 0.1295| 0.1276 | 0.1257 | 0.1238 | 0.1219| 0.1200 | 0.1182 | 0.1163 | 0.1145| 0.1127
1.6 | 0.1109| 0.1092| 0.1074 | 0.1057 | 0.1040| 0.1023 | 0.1006 | 0.0983 | 0.0973 | 0.0957
1.7 1 0.0940 | 0.0925| 0.0909 | 0.0893 | 0.0878 | 0.0863 | 0.0848 | 0.0833 | 0.0818 | 0.0804
1.8 | 0.0790| 0.0775| 0.0761 | 0.0748 | 0.0734 | 0.0721 | 0.0707 | 0.0694 | 0.0681 | 0.0669

Tak xak kpuBas ['aycca cMMMETpHUYHa OTHOCUTENIBHO LIEHTpa IPYNIUPOBAaHUSA (CPEAHETO
pasmMepa), Uisl IOCTPOEHUS 3a HaYaJlo KOOpJAMHAT MPUMEM LEHTpP IPyNIUpPOBaHUSA U OT HEro B o0e
CTOpOHBl Ha puc. 1.1 OTIOXKHMM psJ TOYEK, PACHOJOKEHHBIX JPYr OTHOCHUTENIBHO Jpyra Ha
PAcCTOSIHUN MPUHATOrO MHTEpBaja. Takux TOUEK JOJKHO OBITH CTOJIBKO, UTOOBI HAa OCH adcIHce A0
nocjaeIHe TOUKH ObLIO PACCTOSHUE HE MEHEE MOJIOBUHBI PACCUMTAHHOTO MO paccesHus. B Hamem
npumepe 1ieHa uHtepBaia — 0,08 MM, Takux Todek 8 B KaXJyl0 CTOPOHY. PaccTosiHue Kakaou u3

. _

TOYEK Xi OT Hayajla Koo i o 6n. 1.4 wnaii
pPAMHAT BBIPA3UM YEpE3 OTHOLICHHE u no Ttadn. 1.4 nHaiinem

OpAMHATHl KPUBOW B 3THX TOYKaX MpU 6=1, a 3aTeM yMHOXXUM UX Ha NEPEBOJHONU KOA(PPHUIIMEHT.

Hnst ynoOctBa 911 pacuetsl cBefeM B Tabiu. 1.5. 1o 3Hauenusm kononok 1 u 4 Ta6mn.1.5 Ha puc.1.1

cTpouM rpaduk (QyHKIMH 3aKOHa HOPMAJILHOTO pactpeseneHus. CpaBHEHUE MOCTPOCHHONW KpUBOH

['aycca ¢ HOJUTOHOM pacHpeleleHHs] MO3BOJSET 3aKJIIOUNTh, YTO (PaKTHUUECKOE pacIpe/eieHue

OJIM3KO K 3aKOHY HOPMAJIBHOTO paciipeieeHusl.

Tabn. 1.5. Beruucienue napaMeTpoB JUIsl TEOPETUYECKON KPUBOM

X," z = %’ Ymabn.i yl'-

1 2 3 4
x =0 0 0,3989 17,7
xé =0,08 0,444 0,3615 15,05
x'3 =0,16 0,888 0,2695 11,96
x4 =0,24 1,332 0,1667 74




x5 =032 1,776 0,0840 3,73
xi = 0,40 2,22 0,0347 1,55
X, = 0,48 2,664 0,0115 0,5
X, = 0,56 3,111 0,0002 0,01

5. Onpexenenue NpoLEHTa 3HAUCHUH ITOKa3aTes 3a MpeaesiaMy JI0ITyCKa.

BepositHblii mporieHT Opaka ompexensiercss mo Tadm. 1.6 mo 3HadeHusM Kod(p(UIHEHTOB
touHoctu K7 u cmemenus E. B npumepe no 3HadeHussM koddduimentoB tounoctn Kz = 0,83
u cmemienuss E = 0,055 meronoM MHTEpHOIMpPOBAHMS HAXOIUM BEPOATHBIA NpPOLEHT Opaka b =
1,5%.

Ta6u. 1.6. OnpeneneHre MpoIeHTa BEPOSITHOTO Opaka

T, AbcomroTHble 3HaueHNs Kod¢ ¢ununenta cmenienus E nim E,
0 0.02 | 0.05 | 0.08|0.10 | 0.12 | 0.15 0.18 | 020 | 025 | 030 | 0.35 | 0.40 | 045 | 0.50
0.10 76.4 | 76.4 | 764 | 76.4 | 765|765 | 76.5 76,5 | 76.6 | 76.7 | 768 | 76.9 | 771|772 | 774
0.15 65.3 | 65.3 | 65.3 | 654 | 654 | 65.5 | 65.6 65.7 | 658 | 66.1 | 66.4| 66.8 | 67.3 | 67.8 | 68.4
0.20 548 | 549 | 549 | 55.0| 550 | 55.3 | 55.5 558 | 56.0 | 56.6 | 57.4 | 58.2 |59.2 | 60.3 | 615
0.25 453 | 453 | 454 | 456 | 45.8 | 46.0 | 46.5 47.0 | 473 | 484 |49.7| 51.2 | 529 | 54.7 | 56.7
0.30 36.8 | 368 | 370 | 373|376 |379| 385 39.2 | 398 | 415 | 434 | 457 | 48.1 | 50.8 | 53.6
0.35 294 | 294 | 296 |30.1|304|309| 317 328 | 335 | 358 | 384 | 414 | 446 |48.1| 51.8
0.40 230 | 231 | 234 |239|243|249 | 26.0 273 | 282 | 31.0 | 343 | 38.0 |421 |46.4 | 50.8
0.42 208 | 208 | 21.1 |21.7| 222|228 | 24.0 253 | 264 | 294 | 329 | 369 | 412|458 | 50.6
0.45 17.7 | 177 | 18.1 | 18.7 | 193 |19.9 | 21.2 227 | 238 | 27.1 |31.0| 354 |40.1 | 451 | 504
0.48 150 | 151 | 154 |16.1 | 16.7 | 17.4 | 18.7 204 | 216 | 25.1 |29.3| 34.0 |39.2 446 | 50.2
0.50 134 | 134 | 138 | 145 | 151|158 | 17.2 189 | 20.2 | 239 | 282 | 332 | 386|443 | 50.1
0.55 989 |100| 104 | 111|117 |126 | 14.0 158 | 172 | 21.1 | 259 | 31.3 | 37.2 | 435 | 50.1
0.60 719 | 726 | 7.65 |837|9.03|984 | 11.3 132 | 146 | 188 | 239 | 29.6 | 36.0 | 429 | 50.1
0.65 512 | 519 | 556 |6.25|6.90 | 7.69 | 9.17 11.0 | 124 | 16.7 | 219 | 28.0 | 349 | 423 | 50.0
0.70 357 | 364 | 398 | 463 |5.24 598 | 7.40 9.16 | 105 | 148 | 20.1 | 26.4 | 33.7 | 41.7 | 50.0
0.75 244 | 250 | 2.89 | 340|394 | 462 | 594 761 | 894 | 13.1 |184 | 25.0 | 326 |41.1| 50.0
0.80 164 | 169 | 195 | 246|294 | 355 | 4.75 6.29 | 753 | 115 |16.8 | 23.6 | 315|405 | 50.0
0.85 1.08 | 112 | 134 | 176|219 | 271 | 3.76 5.17 | 6.32 | 10.1 | 154 | 22.2 | 305 |39.9| 50.0
0.90 069 |0.72| 090 |1.26|1.60 |2.05| 2.96 421 |527| 885 |141| 209 |295| 394 | 50.0
0.95 044 | 046 | 0.60 | 080 | 1.16 | 1.51 | 2.31 342 | 436 | 7.71 | 127 | 19.6 | 28.4 | 38.8 | 50.0

6. OOcy>xaeHue pe3yapTaToB U (hOpMyITUpOBaHHUE BBIBOIOB.

Jlocturayrasi cTaOMIBHOCTh IOKAa3aTeNlsl CIy>KeOHOrO0 Ha3HAueHUs  OLIEHUBAETCS IOJIEM
paccesiHUs, TOJTYYEHHBIM B XOJI€ KCIUTyaTal[MOHHBIX UCTbITaHUH. Tpebyemasi CTabMIIbHOCTh 3a/laHa
MoJieM JOIMycKa 3TOoro mnokasarens. CpaBHEHHE STHUX BEJIMYMH uepe3 KO3(PPHUIMEHT TOYHOCTH
MO3BOJISIET CYAUTh, BO-TIEPBBIX, O CTENEHHU JOCTIKEHUS TpeOyeMoi CTaOMIBHOCTH M BO3MOXHOCTH
cepTu(UKaMy MAIIMHBI MO 3TOMY IOKAa3aTeNI0 WM e HEOOXOJUMOCTH aHajlih3a BO3MOXKHBIX
OPUYMH HEeIOCTaTOYHOM CTAOMIBHOCTH M MX MCTOYHMKOB. HeoOxoaumo ajapecoBaTh BONPOCHL K
y4acTHUKaM IIpoliecca CO3JaHMsI MAallMHbI — KOHCTPYKTOpaM, TEXHOJIOTaM, a BO3MOXKHO, M K
METPOJIOTaM.

JlJis OLIEHKHM CTENeHH IOCTHXKEHHsI TpeOyemMol CTaOWIBbHOCTH MOXHO PYKOBOJICTBOBATHCS
CIIEYIOIIMMHU PEKOMEHIALUSAMU:

e mnpu Kr>13 nmocturayras cTaOMIBHOCTD MTOKA3aTeNsl CYUTACTCS YAOBICTBOPUTEIIBHOM;

e mnpu Ky =I1+1,3 pocturHyras CcTaOUJIBHOCTH TIIOKa3aTenss TpeOyeT BHUMATEIbHOIO
HaOJIOIeHUs, TaK KakK 3amac TOYHOCTH HEJOCTaTOYEH M CO BPEMEHEM MOTYT MOSBUTHCS
U3JIeNHs 3a IpeiesiaMu JI0ITyCKa;

e 1pu K7 <l- nocturayras cTabMIbHOCTb TIOKA3aTeNsl CYUTACTCS HEYJOBICTBOPUTEIBHOM.

B ciaydasx mosiBlIeHHMs] MallMH, 3HAYCHMS IOKa3aTelNs CIY)KeOHOro Ha3zHaueHHs KOTOPBIX
BBIXOZAT 3a IIPEenbl JOIYCKa, CIENYeT BbICKA3aTh IPEIOKEHUS O BO3SMOKHBIX JCHCTBUAX Pa3HBIX



YYaCTHHKOB MpOIEcca CO3JaHUsl MAIIWHBI JUIsl YCTPAHEHUs MPUYUH MOSBJICHUS TaKUX MamuH. B
IpUMepe B M3rOTOBJICHHOM MapTUM OTJIMBOK OpaKOBaHHBIX HE OKa3aloCh, HO OIMACHOCTh HX
MOSIBJICHUST TIPH O3KCIUTyaTalldd COXPAHSETCSI, O YeM CBHUACTEILCTBYET HU3KUH KOIPPHUIHCHT
touHoctd KT = 0,83 ¥ BBI3BBaHHBIH 3TOM NPUYMHONW TEOPETHYECKH BO3MOKHBIN (BEPOSITHBIN)
nporeHt 6paka b = 1,5%. [IpeBbimaroniee 3a1aHHbINA JOMYCK MOJIE PACCESIHUS CKOPEE BCETO BBI3BAHO
OCOOCHHOCTSIMU TEXHOJIOTHYECKOro mpoiiecca JuTha. Crenyer mpoaHaIU3UpPOBAaTh TEXHOJOTHIO U
€clii CTaOMJIBHOCTh IPOLIECCa TOBBICUTh HEBO3MOXHO, CEPTUPHUIMPOBATH JUTEHHYIO (GopMy s
MOJIyYEHUs! OTIUBOK 7 KJlacca pa3MEpPHOM TOUHOCTH.

Konmponvnuvie éonpocu.
1. Yto Takoe mosie paccessHusl U KOOpAUHATA €ro CEPEIUHBL, YTO OHU XapaKTepU3ytoT?
2. Kak ompezensioT cpefHee 3HaueHHe (LEHTp IpyNNupoBaHus) A U CpelHEe KBaJpaTUYecKoe
OTKJIOHEHHE 67
3. B xakoM BHJ€ MOXKHO MPEJICTAaBUTh paclpeesieHUe MOKa3aTelNsl KaueCcTBa MAaIluHBI?
4. KakumMu TMoKa3aTeasiMd MOXXHO OLEHUTh CTENeHb JOCTHIKEHHUS CTAaOMJIBHOCTH IOKa3aTelns
CITy’)keOHOTO Ha3HAYCHUS MAIIHHBI?
5. Uro xapakrtepusyeT ko3 duiuent tounoctu Kr?
6. Kakoli k03pduimeHT xapakTepuc3yeT KOJUYECTBCHHYIO OIEHKY IEHCTBUS CUCTEMATHYCCKUX
MOTPEIIHOCTEN ?
7. O0GocHYWTE OIIEHKY IOCTUTHYTOM CTaOWMJIBLHOCTH IOKa3aTelsl KauecTBa MAIMHBI B pe3yibTaTe
MIPOBEJICHHON PabOTHI.

IIpakTnyeckas padora Ne 2
Pacuer 10nMycKOB JIMHEHHBIX Pa3MepPOB MO eIUHHUIIE TOMYCKA

Ileny pabomei. O3HAKOMHUTBCS C OCHOBHBIMH MOHATHSMH M TNPHHIWIAMH ITOCTPOCHUS
CUCTEMBI JIOMTyCKOB.

Teopemuueckue npeonocwvliku.

Bau - 310 TepMuH, YCIOBHO MPUMEHSEMBIN Il 0003HAYCHUST HAPY)KHBIX 2JIEMEHTOB JIeTaJeH,
BKJIIOYas W HeuuiauHiapudeckue sieMeHTsl (Cm. puc 1.1). Ban o6o3Havaercst nmponucHoOi OyKBOM
gatuHckoro andasuta — 0. OTBepcTHE — 3TO TEPMHH, YCIOBHO MPHUMEHSEMBIH Ui 0003HAYCHUSI
BHYTPEHHUX JJIEMEHTOB JleTajiell, BKIIOYas W HEUMJIMHIPUYECKHE HJeMeHThl. OTBepcTue
o0o3HavaeTcs 3arjaBHOM OykBOW JaTMHCKOTO andaButa — D. Pazmep - 310 umcinoBoe 3HaUEHHE
JUHEWHOW BeJIMYMHBI (IMaMeTpa, JUIMHBI U T.I1.) B BBIOPaHHBIX €IUHHULIAX U3MEPEHUS.

Ban

: 5
e Huxwee omkmonere 2
<-7—‘ / / \ \ Ha S
Bl 77/ ’ :
i)
N Onbepcmue & [lone donijcka
T 0 Hyrebas mumus
( X) Inbepcmue ) § BepxHee omk/oHeHe
2 / |8 £ es
L -t 3|8 '
N
¥
Puc. 2.1 Puc. 2.2

baza - 310 snemMeHT AeTanu (WK BBHIMONHSIONIEE Ty ke (DYHKIHUIO COYETaHHE DIIEMEHTOB), 10
OTHONICHHUIO K KOTOPOMY 33JaeTcs JOIMYCK PACHOJIOKEHHUS PacCMaTpPUBAEMOIO 3JIEMEHTa, a TaKXkKe
OTIpeNIeNIeTCsl COOTBETCTRYIONIEE OTKIOHEHHE. OTKIOHEHHE - 3TO ajredpanydecKkasi pa3HOCTh MEXITY
pa3MepoM (IEHCTBUTENBHBIM WM TMPEAETbHBIM pa3MEpPOM) U COOTBETCTBYIOIIMM HOMHHAIbHBIM
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pasmepom (cM. puc. 2.2). IlpenenbHoe OTKJIOHEHHE - 3TO aireOpandeckas pasHOCTb MEXKIY
MpeACIbHBIM W COOTBETCTBYIOIIMM HOMHHAJIBHBIM pa3MepaMu. Pa3nudaroT BepXHEE M HUIKHEE
npelnenbHble OTKJIOHEHWS. BepxHee OTKIOHEHHWE - JTo anreOpamueckas pasHOCTh MEXKIY
HauOOJIBIIUM TPEJEIbHBIM M COOTBETCTBYIOIIMM HOMHUHAIBHBIM pa3dmepamu ES - BepxHee
OTKJIOHEHHE OTBEPCTHSI, €S - BEpXHEEe OTKJIOHEHHE Bana. HrkHee OTKIOHEHHUE - 3TO anredpandeckas
Pa3HOCTh MEKJYy HAMMEHBIIUM IPEACIbHBIM U COOTBETCTBYIOIIUM HOMHUHAJIBHBIM pa3dmepamu. El -
HIDKHEE OTKJIIOHCHHE OTBEpPCTHs, €l - HWXKHee OTKJIOHeHWe Baya. [lome momycka — Tole,
OTpaHUYEHHOE HAMOOJIBIIIMM U HAUMEHBIIIUM MPEJSTHbHBIMHI pa3MEPaMH U ONPEASIIEMOE BETUIMHON
JIOIYCKa M €ro MOJIO)KEHWEM OTHOCHTEIHHO HYJEBOW JMHHH, COOTBETCTBYIOIIEH HOMUHAIHHOMY
pasmepy.

Jonyck (IT) - 370 pasHOCTh MEKAY HAUOOJBIIMM U HAUMEHBIIUM TPEACIbHBIME pa3MepaMu
WK anreOpanyeckas pa3HOCTh MEXKIYy BEPXHHM W HI)KHHUM OTKJIOHEHUSAMH. JlOmycK sBIseTcs
CKaJISIpHOW BelM4YMHOM Oe3 3Haka. Enunanna nomycka (i, 1) - 3To MHOXUTENH B (hopMyIiaX JIOMYCKOB,
SBJISTFONTUACA (DYHKIIMEH HOMHHAJIBHOTO pasMepa W CIYXKallud JUId ONpeAeseHUs YHUCIOBOTO
3HAUeHUs JOMycka. KBamuTeT - 3TO COBOKYIIHOCTh JOIYCKOB, pacCMaTPUBAaEMBIX Kak
COOTBETCTBYIOIIME OJTHOMY YPOBHIO TOUHOCTH I BCEX HOMUHAJIBHBIX Pa3MEpPOB.

Cuctemoit gomyckoB u mocanok (CJ/II1) Ha3piBaeTCs COBOKYITHOCTH PSIOB JIOIMYCKOB H
MOCa/I0K, 3aKOHOMEPHO IOCTPOSHHBIX HAa OCHOBE OIBITA, TCOPETUUYECKUX U DKCIECPUMEHTATBHBIX
UcClIeIoBaHMid W O(OpPMIICHHBIX B BHIE cTaHmapToB. CucTema mpeaHa3Ha4YeHa IS BBIOOpA
MUHUMAJIbHO HEOOXOJMMBIX, HO JOCTATOUHBIX JUJIsl MPAKTUKHA BApUAHTOB JOMYCKOB M IOCAJIOK
TUTIOBBIX COCTUHCHHI JIeTallell MAIllMH, YTO CO3JAcT MPEANOCHUIKH JUIsl CTAHIAPTU3AIMHA PEXKYIIHX
WHCTPYMEHTOB U KaJuOpOB, 00JIeryaeT KOHCTPYHPOBAHKE, TPOU3ZBOJCTBO U PEMOHT U3ACIUN U T.1..

Crannmaprom ycranoBienbl kBanmtetsl: 01, 0, 1, 2, 3,4, 5, ..., 11, 12...18. Cambie TOUHBIE
kBanutetsl 01, 0, 1, 2, 3, 4, kak mpaBujI0, MPUMEHSIOTCS TIPU M3TOTOBJICHUU OOpa3IOBBIX MEp U
kamuOpoB. KamuteTsl ¢ 5-ro mo 11-i, Kak mpaBWiIO, MPUMEHSIIOTCS JUISI CONPSATAEMBIX 3JIEMEHTOB
neraneid. Kanmtersl ¢ 12-ro mo 18-l mpuUMEHSIIOTCS JJIi HECOMPSITaeMbIX 3JIEMEHTOB JI€TaJICH.
UYToObl MaKCUMalIbHO COKPATUTh UYWCIO 3HAYEHWH OMYCKOB IMPHU MOCTPOSHUU PSAJIOB JOIMYCKOB,
CTaH/IaPTOM yCTaHOBJICHBI HHTEPBAIBI Pa3MEPOB, BHYTPH KOTOPBIX 3HAYCHHE JOITyCKa JUIS TAHHOTO
KBaJIUTETa HEe MeHsAeTCs (cM. Tab. 2.2).

Homyck IT paccuntsiBaetcs o popmyiie:

IT=Kk™*Ii
rae K — 9mcino exuHUIl 0MyCKa, YCTAaHOBIEHHOE /UTS KaXI0T0 KBAJIWTETa; | — ¢AMHUIIA JOIYCKa,
3aBUCSAIIAs TOJBKO OT pazmepa (tabu. 2.1).

Tabn. 2.1. (Tabnuua gana B COKpaIJ_IeHI/II/I)l

Kamurer |5|6] 7] 8] 9]10][11][12] 13 24 15] 16 | 17 | 18 |

Unciio equHu gomycka K | 7]/20](16][25]40] 64|100]|160] 250] 400] 640] 1000} 1600] 2500

IT=k*i

Jonyck nns pazmepoB a0 S00 MM e i = 0,45 * DY3 + 0,001 * D, mxw

Jlonyck jutst pasmepoB cBeire 500 mo|IT =K * |
3150 MM rne | =0,004 *D + 2,1, MkMm

HpI/IMeanI/IHZ D - CpeaAHeC TCOMCTPUYCCKOEC U3 KpaﬁHHX 3HAYECHUN KaXXI0Iro HHTCpBAJIA
HOMMWHAJIbHBIX pasMCpOB, MM

CpeTHIM T€OMETPHUYSCKUM HECKOJIBKUX IMOJIOKHUTEIHHBIX BEIIECTBEHHBIX YHCENT HA3BIBACTCS
TaKoe€ YHCII0, KOTOPHIM MOKHO 3aMEHUTh KaXKI0€ W3 3TUX YHCEN TaK, YTOOBI UX MPOU3BEICHHE HE
n3MeHunock. bonee hopmaibHO:
L/n
n !

G(:L‘l qdBEg o oo :T,'n} =

Ilocneoosamenvnocmo évinonHeHus pa60m bl.

! B.W. Auyxun. Jlomycku u mocanku. 5-¢ usnanue. - CI16: Ilutep, 2012.
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1. I3y4uTh TeOpEeTUIECKHE MPEANOCHIIKY, PUBECHHBIC B JAHHOM METOAMYECKOM yKa3aHUH.
2. [lonyunTs 3a/1aHUE Yy TIPETIOaBATEIS.

3. PaccuntaTh BEMTUYMHBI JOMYCKOB JJIS PEITIOKESHHBIX JOIYCKOB U KBaJTHTETOB.

4. CpaBHHTE TOJIYYECHHBIEC BEIMYMHBI ¢ TAOIMYHBIMU (TA0II. 2.2).

5. Caenatb BBIBOJBI O IPOJIEIAHHON paboTe.

Tabn. 2.2. 3HaueHus TONMYCKOB, MKM (JJaHa B COKPAIIICHUN )

MHTepBaJ'I HOMHWHAJIbHBIX Ksamurer

DPa3MEpOB, MM 5 6] 78] 910 1| 120] 13 14 ] 15

Tlo 3 4 |6 |10 [14] 25 | 40 | 60 | 100 | 140 | 250 | 400
CB.3 1106 5 | 8| 12 [18] 30 | 48 | 75 | 120 | 180 | 300 | 480
CB. 6 10 10 6 | 9| 15 |22 36 | 58 | 90 | 150 | 220 | 360 | 580
Cg. 10 110 18 8 | 11| 18 | 27| 43| 70 | 110 | 180 | 270 | 430 | 700
Cs. 18 110 30 9 |13] 21 [33] 52 | 84 | 130 | 210 | 330 | 520 | 840
Cs. 30 10 50 11 [16| 25 | 39| 62 | 100 | 160] | 250 | 390 | 620 | 1000
Cs. 50 110 80 13 |19 30 | 46| 74 | 120 | 190 | 300 | 460 | 740 | 1200
Cs. 80 710 120 15 [22| 35 | 54| 87/ | 140 | 220/ | 350 | 540 | 870 | 1400
Cs. 120 110 180 18 | 25| 40 | 63| 100 160 | 250 | 400 | 630 | 1000 | 1600
Cs. 180 710 250 20 [ 29| 46 | 72/] 115/] 185 | 290 | 460 | 720 | 1150 | 1850

Konmponvuuie eéonpocui.
1. Yro Takoe cuctema J1omyckoB U nocanok? C kakoil 1enbio ObU1a pazpaboTaHa cucTeMa J0INYyCKOB
U T10CaJI0K?
2. YUto Takoe pomyck? Yto Takoe enuHua gomycka? CKOJIBKO €IMHUI] IOMyCcKa COAEPKUT JIOIYCK
Ha pa3mep 1o 11 kBanurety?
3. Uto Takoe KBaJIUTET?
4. Tlo xakoil popmyie (110 eIUHHULE AOIyCcKa) PACCUUTHIBAECTCS AOIMYCK AJis pazmepoB A0 500 mm?

IIpakTuyeckas padora Ne 3.
Pacyer mapamMeTpoB MOCaJKN B I1aKOM COeAMHEHUHT

Ilenvs padompr: O3HAKOMHUTBCS C METOAMKON OINpENENeHHs OCHOBHBIX IapaMeTpOB
pa3sMEepHBIX CBSI3el B MOCAAKAX PA3IMIHOTO XapakKTepa.

Teopemuueckue npeonocwliKu.

[MonoxkeHune 0MycKa OTHOCUTEIBHO HYJICBOM JIMHUH OMPEENIAETCS OCHOBHBIM OTKIOHEHUEM
— OJTHUM W3 JBYX TPEIeNbHBIX OTKIOHEHNH, OMMKaHIINM K HYJI€BOH JIMHUU, B 0003HAYAETCS OJHOM
u3 OyKB (MJIM MX CcOYeTaHUil) JaTHMHCKOro angasuta. TakuMm 0Opa3zoM, mojie Jomycka o00o3Hayaercs
COYeTaHWEeM OYKBBI, YKa3bIBAIOIEH Ha IIOJIOKEHHE JIONMYCKa OTHOCHTEIBHO HYIIECBOW JIMHUU, C
nudpor, yka3plBalOIIeil Ha CTENEHb TOYHOCTH — BEJIMYMHY JOMYyCKa (KBAJIUTET TOYHOCTH).
HomuHanbHBI pa3Mep OTBEPCTHS M Bajla, COCTABISIONINX COCOUHEHHE SIBISACTCS O0OwumM U
HA3bIBAEMC  HOMUHANbHLIM pasmepom nocaoku. Cucrema oOpa3oBaHMSI II0C3JOK M BHUJIOB
COIIPSDKEHUM TpeaycMaTpuBaeT nocaoku 6 cucmeme omeepcmusa (CA) u 6 cucmeme eana (CB).
Ilocaoku 6 cucmeme omeepcmus - 3TO TOCAAKHA, B KOTOPBIX pa3lIMYHbIC 3a30pbl M HATATH
HOJTYYarOTCS COCTMHEHHEM pPa3JUYHBIX BaJOB C OCHOBHBIM oOTBepcTHeM. [Ijisi BceX MOCafoK B
CHCTEMEe OTBEPCTHS HIDKHEE OTKJIOHeHHEe oTBepcTHsi El = 0, T. e. HIDKHSS TpaHUIIA MOJs JOIycKa
OCHOBHOT'O OTBEPCTHs, BCETJa COBIJACT C HYJIEBOW JHMHUEH. [locadku 6 cucmeme 6ana - 3TO
HOCaJIKH, B KOTOPBIX Pa3IMYHbIC 3a30Pbl U HATSATH TOIYYalOTCS COSIMHEHNEM Pa3JIMYHBIX OTBEPCTHH
C OCHOBHBIM BasioM. /17151 BceX ITOCaIOK B CHCTEME Bajla BEpXHEE OTKIIOHEHHE OCHOBHOTO Baya €S = 0,
T. €. BEPXHss TPaHUIIA TOJIS JIOMyCKa Bajla BCETJa COBMANAeT C HyieBoi imHuel. [lone momycka
OCHOBHO20 Oome@epcmusi OTKIIAJIBIBAIOT BBEPX, Mojle 0ONYCKA OCHO8HO20 64ld - BHU3 OT HYJIEBOW
JHMHUM, T. €. B Marepuan aeranu. [Ipumep rpaduyeckoro m300pakeHUs MOJCH TOMYCKOB MOCAIKU
npuBesieH Ha puc. 3.1.
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Ilpeonoumumenvuvle noasi O0ONYcKO8 U NOCAOOK TPEIACTABISIOT COOOW COBOKYITHOCTh
O0TOOpaHHBIX U3 YKCIIa HAMOOJIee YacTO MPUMEHSICMbIX B MPOU3BOJICTBE M3ICIIUI MOJEH JOMYCKOB U
COCTABJIIEMBIX M3 WX YHMCIIA MMOCAJOK WM BHUJIOB CONPSDKCHUH. DTH MOJSA JOMYCKOB M IOCAIO0K
COCTABJISIFOT PSJbl TMPEANOYTUTSIBHBIX M PEKOMEHIYSMbIX M JOJDKHBI B IEPBYIO Ouepeib
UCIIOJIb30BAThLCS NP MPOSKTUPOBAHUN U3CITHIA.

'\“ L
F1 = S: |
\\ A
S| s I ‘ o ! t
E T T >< ~
= S 1 ™ k
11 Ny = Sy
//

Puc. 3.1.

B 3aBHCHMOCTH OT B3aHMHOTO PACITOJIOKEHHS ITOJICH JOMYCKOB OTBEPCTHS U Bajla Pa3InyaroT
MOCAJKU TPEX TUIIOB: C 3a30pOM, C HATATOM M MEpexoiHble. B mocajakax ¢ 3a30pOM HAMMEHBIIHUH
npeeabHBIA pa3Mep OTBEPCTHsI OOJIbIIE HAHOOJBIIEr0 MPEACILHOIO pa3Mepa Bajia HIIM PAaBEH eMy.
B mocagkax ¢ HATAroM HAaWMEHBIIMN TPEACTbHBIA pa3Mep COSIUHIeMOro Bajia OymeT OoJblie
HauOOJIBIIIETO0 TMPEAEIBLHOTO pa3Mepa OTBepcTUs. B mepexoaHoil mocajike C pa3HOM CTENEHBIO
BEPOSITHOCTH BO3MOKHO (hOPMHUpPOBaHHUE KaK 3a30pa, Tak U Hatsara. B Tabir. 3.1 npuBeieHsl IpUMEPHI
pa3IUYHBIX MOCAMOK, yKa3aHbl (OPMYJNbI IS pacyera 3a30pOB M HATATOB B COCIUHEHHUSAX H
aMIUIMTYJbl MX KosieOaHuii, Ha3biBaeMblie nomyckoMm mocaaku 1S, TN, TN(S)). IIpu pacuere u
BBIOOPE MOCAI0K KOHCTPYKTOPA MOTYT HHTEPECOBATh HE TOJIBKO MPEIe/IbHbIC 3a30Pbl M HATATH, HO H
cpefHHe, OOBIYHO HamboJiee BEPOSITHBIC, 3a30pbl W HATATH: CcpeaHuil 3a30p: SC=(SmaxtSmin)/2,
cpenuuit HATAT: NC=(NmaxtNmin)/2.

Tabm. 3.1.
| Omeepcmue |

7S /

=
# 0021

/

* Bepxuee otkinonenue: ES =+0,021 mm
- Hwuxnee oTkinonenue: EI=0
Jomyck: T=ES-E1=+0,021-0=0,021 mm

s2a170020
228

-000 7/
-0020
+

Bepxuee otknonenue: es=-0,007 mm

o 1 P Hwxnee otknonenue: ei=-0,020 mm

- 76 Jomyck:
N fam Td=es-ei=-0,007-(-0,020)=0,013 mm

‘ Ilocaoka c 3a3opom |

228g6(.

: [Tapametpsr orBepctusi: ES=+0,021 MM,
I El=0, TD=0,021 mm

£ ‘ 1_|[Mapametpsl Bana: €5=-0,007 mm,

i ei=-0,020 MM, Td=0,013 MM

X B = |HamOonpmumii 1 HAaMMEHBIINH 3a30PbI:
. |Smax=ES-ei=+0,021-(-0,020)=0,041mm
S Smin=El-es=0-(-0,007)=0,007 Mmm

Cpennmuii 3a30p: Sc=(Smax+Smin)/2=

\
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=(0,041+0,007)/2=0,024 mMm
Jlomyck mocamaku: TS=Smax-Smin=
=(ES-ei)-(El-es)=TD+Td=0,034 mm
Ilocaoka c namsazom |
[Tapamerpsl orBepcTusi: ES=+0,021 mwm,
008 ||[EI=0, TD=0,021 MM
— I [Tapamerpsl Bana: e5=+0,048mm,
L 0021 005 |lei=+0,035 mm, Td=13 mMm
. : 7 ' H7 « |HanOonpimii ¥ HANMECHBIIIMA HATSITH:
i%& 00— %H Nmax=es-E1=+0,048-0=0,048 mm
N IS & |Nmin=ei-ES=+0,035-0,021=0,014 mm
! e 3 = |Cpexnnuit Hatsr: Ne=(Nmax+Nmin)/2=
g =(0,048+0,014)/2=0,031 mm
- JHonyck mocagaku: TN=Nmax-Nmin=
=(es-El)-(ei-ES)=TD+Td=0,034mm
Ilocaoka nepexoonasn |
[Tapamerpsl orBepcTusi: ES=+0,021 mwm,
EI=0, TD=0,021 MM
[Tapamerpsr Bana: e5=+0,028 mm,
S § ei=+0,015 mm, Td=0,013 mm
. g.‘ ?,; HanbGonpmmii 1 HaNMEHBIITNN HATSITH:
T 5 g |Nmax=es-EI=+0,028-0=0,028 mm
R e “ 5 o0s = |Nmin=ei-ES=+0,015-0,021=-0,006 My
S T = I |Smax=-Nmin=ES- ¢i=0,006 mm
I ,/ 0 * ‘ 9y CpenHuii HATST/3a30D:
; T N(S)c=(Nmax+Nmin)/2=
N =(0,028+(-0,006)/2=0,0105 mm
Jlomyck mocauku:
TN=Nmax-Nmin=es-El-ei+ES=
=TD+Td=0,034mMm

Ocobennocmu nocadok c 3azopom. llocanku npenHazHAYCHBI VIS TOABMKHBIX COMPSHKCHHUI,
HampuMep, AJis MOIIUITHUKOB CKOJIbKEHUS, a Tak)Ke JUIsi HEMOJABMIKHBIX COMPSKEHUM, Hampumep,
ISt obecrieueHrst OecTpenaTCTBEHHOM COOpPKHU JIeTanei, 4YTo 0COOEHHO Ba)XHO MPH aBTOMATH3AIUU
cObopounbIx oneparuii. [Tocagku mpuMeHsIOTCA Kak B TOUHBIX, TaK M B TPpyObIX KBanuTeTax. Ha puc.
3.2,a TIpUBEJEHA B COKPAIICHWH CXE€Ma PACIOJIOXKEHHS IIOJICH JOIMYCKOB ITOCAIOK C 3a30pOM B
cucTeMme oTBepcTus i pazmepos 10 500 M.

Ocobennocmu nepexoonvix nocadok. llocanku mnpegHa3HAYeHBI ISl HETOJBWIKHBIX, HO
pa3bEMHBIX COENMHEHUH, TaK Kak OOeCHeuMBaIOT JOCTAaTOYHO JIETKYI0 COOpKYy U pa30opKy
coeuHEHUs. B conpsbkeHNH MOTYT TOy4YaThCsl Kak 3a30pbl, TAK M HATATH, IO3TOMY OHH TPEOYIOT,
KaK TMpaBWIO, JOMOJHUTEIBHOTO KPEIUICHUS COEAUHSIEMBIX JeTajei INMOHKaMU, IITUdTaMHu,
OonTamMu W T... MCTIONB3YIOTCS KaK IEHTPUPYIOIINE MOCaaKu. [IpUMEHSFOTCS TOJBKO B TOYHBIX
KBaJuTeTaX — ¢ 4-ro no 8-ii. Ha puc. 3.2,6 npuBezeHa B COKpAIllEHUU CXeMa PACIIOIOKEHUS TOoei
JIONTYCKOB TEPEXOJHBIX IMOCANOK B CHCTEME OTBepcTus g pasmepoB Ao 500 mm. Pacuetst
MEPEXOJIHBIX TTOCAIOK BBIMOIHSIOTCS PEAKO U B OCHOBHOM KaK IMTPOBEPOYHBIE U MOTYT BKIIIOUATh:

e pacyeT BEPOSITHOCTH MOJIYUEHUS 3a30POB U HATATOB B COCTMHCHUH,
e pacueT HaWOOJNBIIETr0 3a30pa MO M3BECTHOMY MPEACIBbHO TOMYCTHMOMY SKCIEHTPHCHUTETY

COEIMHSIEMBIX JeTaleil;

e pacdeT MPOYHOCTH COMPSTAEMBIX NeTalleil OT OEHCTBUS CHJI, BO3HUKAIOIIUX IMPU COOpKE

(TOTBKO TSI TOHKOCTEHHBIX BTYJIOK).

Ocooennocmu nocadok c¢ Hamazom. llocanky mnpenHa3HAauyeHbl Ui HENOABWKHBIX M
HEPa3bEeMHBIX cOoeAMHEHUN. OTHOCUTENbHAsI HEMOABMKHOCTH JAeTajeil obecrieunBaeTcs CHUIIaMU
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TPEHUs1, BOSHUKAIOLIMMH Ha KOHTAaKTHPYIOIINX MOBEPXHOCTSX BCIEICTBUE UX YIPYroi aedopmarum,
CO371aBaeMOM HATATOM TIpH cOOpke coenuHeHus. [locaaku UCTIOMB3YIOTCS I Mepeaadrl KPYTSIUX
MOMEHTOB M OCEBBIX CHJ 0€3 JIONOJHUTEILHOTO KpeIUICHHs, a WHOTIA JUIsl CO3JIaHus
MIPEABAPHUTEIILHO HANPSDKEHHOTO COCTOSIHHSI Y COMNpATaeMbIX AeTayieid. [IpuMeHsSIoTCsS TOJIBKO B
TOYHBIX KBajuTerax. Ha puc. 3.2,B mpuBeAeHa B COKpALlEHUU CXEMa PACIOJIOKEHMS IOJIeH
JIONYCKOB MOCaJI0K C HATATOM B CUCTEME OTBEpCTHS Il pa3mMepoB 10 S00 Mm.

g2 H6 | H7 H8 H9 H1O H11
- |r5 _{s) )
—1 1) M) R I
6 (/7\ = h9 h9
9 -
7 - _—_@ Dt o8 . @
4 &
7 7
710
O - npednodmumessHsie nocacky. T 1 T T [ T T T T T T N
8 8 t
a

3 ”
m5 mé m7
) k5 H6 H7 A7 8
6)

o /55 /st 6) 47
O = Peanoymume/bHee nocacky
0
78
8
u7 U8 “
/6 B
_|$5 L Gé) s7 °1 s7
rs ] 65) _
2 @5)
+ | 1 | H7 HE
o=
O — TIPEONOHTIUME IbHEIE NOCAOKY
B
Puc. 3.2. CxeMa pacroyioKeHus Mol JOMYyCKOB MOCAJA0K B CHCTEME OTBEPCTHSI JIJIsl pA3MEPOB 10
500 MM

Ilpasuna oépazosanus nocadox. MoxXHO TPUMEHATH JTI000€ COYETaHHE MOJIEH JOMYCKOB,
YCTAHOBJICHHBIX CTAaHIAapTOM. HOC&I[KI/I 3a pCAKUM HCKIHOYCHUCM [JOJDKHBI HAa3HAYATHCA JII/I60 B
CHUCTEME OTBepCTHS, J1O0 B cucTeme Baja. [IpuMeHeHHE CHCTEMbI OTBEPCTHS MPEAIOUYTUTEIbHEH.
CJICI[yCT OTAaBaTb MNPCANOYTCHUEC PCKOMCHAYCMbLIM IIOCAaJKaM, IpU 3TOM B ICPBYIO OYCPCIb —
npeanouTuTenbHbIM. [locanku ¢ 4-ro mo 7-ii KBaJUTEThI PEKOMEHIYETCS OOpa3oBBIBATH ITyTEM
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COIIPSDKEHHS] OTBEPCTHS Ha KBAJHUTET rpydee, yeM Ball, Ta KaK OTBEPCTUS NPU MPOUYHX PaBHBIX
YCIOBHSAX M3rOTAaBIMBAIOTCA C OOJBIIMMU MOTPEIIHOCTSMH, YEM BaJlbl, IO3TOMY U JOIYCK MOCAAKH
JIETTUTCSI He TIOPOBHY, OO0JIbIIas YacTh OTAAETCS OTBEPCTHIO, MEHbBINAS — BaTy.

Hanecenue npedenvnvix omrnonenuii pasmepoe. CrnocoObl HaHECEHHs IPECIIbHBIX
OTKJIOHEHUH JIMHEHHBIX pa3MepoB MpuBeaeHb! Ha puc. 3.3. [Ipu ykazaHuu mpeaenbHbIX OTKIOHEHHHA
CJIelyeT PYKOBOACTBOBATHCSA CIIEIYIOIIUMHU [TPAaBUIIAMU

e [IpenenbHple OTKIOHEHUS pa3MEPOB CIENYET YKa3blBaTh HEIOCPEACTBEHHO IOCIE
HOMMHAJIBHBIX Pa3MEpOB.

o [IpenenpHbIE OTKIIOHEHUs JIMHEHMHBIX pPa3MEpPOB OTHOCUTEIBHO HU3KOM TOYHOCTH
JIOIYCKaeTCsl HE YKAa3bIBaTh HENOCPEICTBEHHO IIOCIE HOMHHAIBHBIX pPa3MEpPOB, a OroBapHUBaTh
oOmiell 3amuchl0 B TEXHHUYECKHX TpeOoBaHusx ueprexa. Hampumep, H14, hl4, + 1T14/2, uro
O3HAyaeT HEYKa3aHHbIC IPEJCNIbHbIE OTKJIOHEHUS OTBEPCTHH JOJDKHBI OBITh BBINOJHEHBI Mo H14,
BasioB — 1o h14, mpoune pa3mepsl TOHKHBI UMETh CUMMeETpHuUHbIe oTKiIOHeHus + IT14/2. Jlannas
3allUCh OJHOBPEMEHHO YCTAHABJIMBAET IpEJE/IbHbIE OTKJIOHEHUS pPaJuyCcoB 3aKpyIJIeHUH, (acok,
VIJIOB C HEYKa3aHHBIMHU JIOMyCKaMu. UHMCIIOBbIE 3HAYEHMS MPENEIbHBIX OTKIOHEHUH NPUBEACHHI B
I'OCT 30893.1-2002.

e [Ipu yKka3aHMM NpPEENIbHBIX OTKJIOHEHUW MNPEANOYTEHUE CIEAYyeT OT/aBaTh YCIOBHOMY
0003HAUEHHIO MOJICH JONMYCKOB JJsl CONPSKEHUN M YMCICHHBIM 3HAUYEHHUSIM BEPXHEro U HMKHErO
OTKJIOHEHUS JIJIs1 OTJEJIbHBIX IOBEPXHOCTEN (HallpuMep, Ha yepTexax AeTajeil).

o [Ipu yka3aHuu npejenbHbIX OTKIOHEHUH 0053aTeNbHO yKa3bIBaTh UX YMCIIOBBIC 3HAUEHUS B
CIEAYIOIIMX CIydyasx: NP HA3HAYEHUU MpPEJEIbHBIX OTKIOHEHUI pa3MepoB, HE BKJIIOYEHHBIX B
psAAbl HOPMAJBHBIX JIMHEHHBIX pa3MEpOB; NPU HA3HAYECHUU MNPEACIBHBIX OTKJIOHEHHWH, YCIOBHBIE
ob0o3HadyeHHsI KOTOphIX He mpemycmorpersl B 'OCT 25347 — 82; npu Ha3HAUYCHUHW MPEACTbHBIX
OTKJIOHEHHUH pa3MepOB YCTYIIOB C HECUMMETPHYHBIM I10JIEM JOIyCKa

\
\
N X
.

_ o2 || ey 426, 4
#28 0020 828" A

o007 — 17102 | P28 G557

#2806 3530/ #2087 52 % /M/ / oo

-0020

Puc. 3.3. CnocoObl HaHEeCceHHsI pa3MEPOB MOCAI0K Ha YepTexax JeTayiei
Ilocnedosamenvrnocms gvinoinenus padonol.
1. Bemmmure u3 4epTeka, BBIIAHHOTO NPENOIAaBaTENEM, IIOCAIKH.
2. OnpenenuTe BU MOCATKH (C 3a30pOM, C HATATOM, TIEPEXOIHAas).
3. PaccunraiiTe Bce XapaKTEepUCTHKH Bajla, OTBEPCTHUS M MOCAIKH, BOCHOIb30BABIIUCH TaOIUIEH A
U3 MPUIIOKEHHUS.
4. TlocTpoiiTe cXeMBbl PACIIONOKEHMSI ITOJIEN JOMIYCKOB B 3aJaHHBIX [1OCA/IKaX.
5. CnenaiitTe BBIBOBI IO TIPOJICITAHHOM padoTe.
Konmponvnuvie 6onpocwi
1. Yto takoe npenenpHoe oTKIOHEHHE? UTO Takoe BepXHee OTKIOHEHUE, HIKHee oTkiIoHeHue? Kak
oHU o0o3HayaroTca? Kak oTanuuTh 0603Ha4YeHUs U1 Baja U OTBEPCTHS?
Urto Takoe mose aomycka?
Yro Takoe cuctema Bajia ¥ CHCTEMa OTBEPCTHS?
JlaiiTe XapaKTepUCTUKY ITOCAIOK C 3a30POM, C HATATOM U IIEPEXOIHBIX.
OT yero 3aBHCUT BBIOODP KBaIUTETA?
[TpuBennuTe OCHOBHBIE ITPaBUJIA HA3HAYEHUS MOCAZOK.
Kakum 00pa3oM HaHOCSTCS TapaMeTpbl TOYHOCTH Ha yepTexe?

No abkown
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8. Uro Takoe «[IpeAnoYTUTEIbHBIC TTOCATKIY»?

IIpakTnueckas padora Ne 4
HopvmupoBaHue TOYHOCTH THIIOBBIX COEIMHEHU CII0KHOTO PO uJIsi: NINMOHOYHbIE
COe/IMHEeHUs!

Ilenvy pabdomer. O3HAKOMUTBHCS C NPUHLKIIAMH HOPMHMPOBAHMS IapaMETPOB TOYHOCTH
COEIMHEHUH CII0KHOTO MPOQUIIS.

Teopemuueckue npeonocwvliku.

LlInonounsie coedunenus TpeNHA3HAUEHBI JUIS COCIMHEHHUS C BaJlaMH 3yO4YaThIX KOJIEC,
IIKMBOB, MaXxOBHKOB, My()T W JAPYrHX AETaled M CIOyXaT Ui MepeJadyd KPYyTSAIIUX MOMEHTOB.
Haubonee yacto npuMEHSIOTCS COEIMHEHUS C MPU3MATUYECKUMU IIMOHKaMH. Marepuall MIIMOHKY -
CTallb C BPEMEHHBIM COINPOTUBIECHUEM pa3pbeiBy He MeHee 590 MH/m? (60 KFC/MMZ). Pa3mepsl,
JOIYCKH, TOCAJAKU M TMpeAeNbHbIE OTKJIOHEHHUS COCAMHEHUH C NPU3MATHYECKUMHU IINMOHKaMU
ycranoBieHsl ['OCT 23360-78. OcHoBHBIE pa3Mephl HIMOHOK M IITIOHOYHBIX 1Ta30B B COSTMHEHHSX C
MPU3MATHYCCKUMU IIMIOHKAMU TIPeICTaBIICHbI Ha puc. 4.1 u B Tab. 4.1, 4.2.
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Puc. 4.1.

Tab61n. 4.1. Pa3meps! IIMOHOK U IITIOHOYHBIX 1Ma30B (B COKPAIIEHHOM BapUaHTe).

‘ HoMuHanbpHbII pasMep MITOHKH, MM H HomuHaneHbIN pazmep nasa, MM |

Juametp Bana d, MM oxh ‘ dacka S | I'ny6una h | Pammycr |
. max | min | mHasganytl| maBrynke t2 | max | min |

CB. 12 o 17 5x5 3.0 2.3
Cs. 17 no 22 6x6 <5 2.8
Cs. 22 o 30 7x7 0.40 0.25 4.0 &l U3 | W
Cs. 22 510 30 8x 7 4.0 3.3
Cg. 30 mo 38 10x8 5.0 &l
Cg. 38 1o 44 12x8 5.0 3.3
Cs. 44 1o 50 14x9 0.60 0.40 55 3.8 0.40| 0.25
Cg. 50 no 58 16x10 6.0 4.3
Cg. 58 110 65 18x 11 7.0 4.4
Cg. 65 10 75 20x12 7.5 4.9
Cs. 75 o 85 22x14 9.0 5.4
Cg. 85 110 95 25x 14 0.80 0.60 9.0 5.4 0.60 || 0.40
CB. 95 10 110 28 x 16 10.0 6.4
Cg. 110 no 130 32 x 18 11.0 7.4
[Tprmedanus: B 060CHOBaHHBIX ciIy4asx (IIycTOTENbIE BaJlbl, Iepeiada NOHUKEHHBIX KPYTSIIUX
MOMEHTOB U T.I1.) JONYCKAETCs IPUMEHSATh MEHBIINE Pa3Mephl CEUCHHI CTaHJAPTHBIX IITIOHOK.
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CraHIapTOM yCTAHOBJICHBI MOJISL AOMYCKOB MO HIMPUHE IIMOHKU U IIMTOHOYHBIX Ma30B D s
CBOOOJHOTO, HOPMAJIBHOTO W IUIOTHOTO COCIWHEHWH. [l IIMpUHBI Ma30B Baja W BTYJIKH
JOIYCKAIOTCS JIFOObIE COYETAaHUsS YKa3aHHBIX IOJIEH JIOMYCKOB. PekOMeHIyemble TOCaaKu
npuBeeHbI B Ta0J. 4.2 u Ha puc. 4.2. J[nmuHa MIMOHOK J0/HKHA BEIOMpaThes u3 psaga: 6; 8; 10; 12; 14;
16; 18; 20; 22; 25; 28; 32; 36; 40; 45; 50;56; 63; 70; 80; 90; 100; 110; 125; 140; 160; 180; 200; 220.
[TpriMep IPOCTAaHOBKH IMOCAI0K MITIOHOYHOT'O CONPSHKCHHS MPUBECH Ha puc. 4.3.

Ta6u1. 4.2. IlpenenbHble OTKJIOHEHHSI M IOCAKH MITTOHOYHBIX COSAMHEHUIN

Toxne 1omycka pa3Mepa NpH COeIMHEHHH |
JJIEMEHT COEIUHEHUSA

cBOGOHOM |HopmanbHOM |mnoTHOM |
IMPHUHA MINOHKHU | h9 | h9 | h9 |
IIMpHHA 1232 HA BATY | H9 | N9 | P9 |
IIMPHHA 11232 HA BTYJIKE | D10 | Js9 | P9 |

Ana eduHuYHO20 Ang cepuliHozo | Ons HanpaensioLux
U CepulHo20 U Maccoso2o WINOHOK
npou3ssodcmea npou3asodcmea

D10 D70
| N 1]
N 2 P4 B

:UT E

| 2

8 NGh9
8 Js9/h9

[:l - nore Gornycka Ha WUPUHY WTOHKU

[y - fone donycka Ha WupuHy nasa éana
7] - rone donycka Ha wupuxy nasa emynku

Puc. 4.2. Puc. 4.3.

Ha paGouem uepTerxe mpocTaBisieTcss OAUH pa3Mep JUis Baiia t1 (MpeAnoYTUTEIbHBIN BapUAHT)
u s Bryiaku O+t, (tabm. 4.3). Ilpumep ycrnoBHOro 0003HA4YeHHs INIMOHKKA HcmoimHeHus 1 (c
paauycom 3akpyrienuit R = b/2) ¢ pasmepamu b=18 mm, h=11 mm, I=100 mm: [lImonka 18x11x100
'OCT 23360-78.

Ta6mn. 4.3. IlpenenbHble OTKIOHEHHSI HA TITYOUHY Ma30B

\ BricoTta mmonku h, Mmm HOT 2 1o 6| 0T 6 110 18”0T 18 no 50|
‘ Tlpe/ienbHbIE OTKIOHEHH)s HA TIybuHy masaHaBany t; | +0.1 | 402 | +0.3 |
‘ Tpe/ienbHbIE OTKIOHEHHs HA TTyOUHY Ta3a Bo BTynke | 0 | 0o | 0 |

Ilocnedosamenvnocms 6plnonnenus padomal.
1. [TosnyuuTe NCXOAHBIE JAaHHBIE /IS BBIOJIHEHHS pa0OThI y MPEToAaBaTeNs.
2. Onpenenute pa3Mepsl IIMTOHKY U IIMTOHOYHBIX ITa30B U UX OTKJIOHEHUs u3 Tadi. 4.1, 4.3.
3. BrinmonHUTE 3CKU3BI IINOHKY, IIIIOHOYHOI'O 11a3a Ha BaJly U B OTBEPCTUHU C HAHECEHHUEM Pa3MEpOB
(cm. puc. 4.1). ChopmupyiiTe 0603HaAYCHHUE MITTOHKH.
4. PaccunTaiiTe ¥ MOCTPOMTE CXEMBI PACIIOJIOKEHHUS TOJIEH TOMYCKOB B COSAMHEHHUHN IINOHKA - BaJl,
IIMOHKA - OTBEPCTHE C YKa3aHUEM YHCIIOBBIX 3HAUCHHH (CM. mpuMep Ha puc. 4.4).
5. Caenaiite BBIBO/BI O MMPOJEIAHHON paboTe.
Konmponsnsie éonpocui
1. Yro Takoe MITOHOYHOE COETUHEHUS?
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2. B xakoM ciydae JOMYyCKaeTcsl MPUMEHSATh pa3Mepbl CEYEHUH CTaHAAPTHBIX INMOHOK, MEHBIINE
PEKOMEHIOBAaHHBIX ?

3. YKaXuTe 1oJie J0NnycKa IMHUPUHBI IIITOHKH.
4. Kaxue BU/IbI COEIMHEHNI HCIOIB3YIOTCS IPU YCTaHOBKE IIMOHKHU?
5. Pacumdpyiite 0003Ha4eHNE IIMTOHKH, IIITOHOYHOTO COSTUHEHUSI.

S 3
3 S
> ~ >
IN] N N]
< S| o n <
S %
V_gors O T pe s 1S
Q (@ B |
[ Voo ST

-0057

Puc. 4.4. XapakTepuCTUKH MIMOHOYHOTO COSAMHEHUS (TIpUMeEp)

IIpakTnueckas padora Ne 5
HopMupoBaHue TOYHOCTH THIIOBBIX COeIMHEHUH CJI0KHOTO NPoduis: pe3b00BbIe COeANHEHUS

Ilens pabdomei. O3HAKOMHUTBCS C TPUHIMIIAMH HOPMHMPOBAHHUS MapaMeTpOB TOYHOCTH
Ppe3b0OBBIX COCTUHEHHI.

Teopemuueckue npeonocwviiku.

Metpuueckasi IIITUHAPHYECKasi pe3b0a MPUMEHSETCS B OCHOBHOM B Ka4eCTBE KPETIeKHON H
pazzensiercs Ha pe3bOy ¢ KpYyMHBIM miaroM auameTpoM 1...64 MM U pe3bOy ¢ MEIKUM IIarom
nuameTpoM 1...600 mM. [Ipu paBHBIX HapYKHBIX JUAMETPax METPUUYECKUE PE3bObI C MEIKUM IIaromMm
OTJIMYAIOTCS OT pe3b0 ¢ KPYMHBIM IIaroM MEHbIIEH BBICOTON MPO(UIsi 1 MEHBIIUM YIJIOM MOABEMA
pe3p0bl. [ToaTOMy pe3pObl C MENKHM IIIaroM pPEeKOMEHAYEeTCS NPUMEHSTh MpU Malod JUIMHE
CBUHUYMBAHUs, Ha TOHKOCTEHHBIX JETallAX, a TakXe IpHU MNEpEeMEHHOM Harpyske, TOJYKax H
BUOpanusix. Pe3pObl ¢ KPYIMHBIM IIaroM pEeKOMEHIYETCSl MPUMEHSTH JUIS COSAMHEHUS JeTajeid, He
MOJBEPraloIMXcs TaKUM Harpys3kam, Tak Kak OHHM MEHee HaJIeKHbl IPU MEPEMEHHOH Harpyske u
BUOpamusix u OoJjiee CKIOHHBI K CAMOOTBHHYHMBAHWIO. K OCHOBHBIM MapaMeTpaM MWINHAPUICCKUX
METPUYECKUX pe3b0 oTHOCATCS (pHc. 5.1):

* d2 (D2) — cpeanuit amameTp pe3bObl COOTBETCTBEHHO 0O0JITAa U TaliKH;

* d (D) — HapyXHBII [uaMeTp pe3bObl COOTBETCTBEHHO 00JITA U raiiky;

* dl (D1) — BHyTpeHHUI AMaMeTp pe3bObl COOTBETCTBEHHO 00JITA U FaliKu;

* P — mar pe3b0sr;

* 0. — yroJi mpouIsi pe3bObl, TSI METPUUYECKHUX Pe3b0 o = 60°.
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Puc. 5.1.

bomm )

H=0866025P

|

Tabu. 5.1. 3HaueHuss OCHOBHBIX MapamMeTpoB MeTpuueckux pe3bd mo 'OCT 9150-81 (B ¢)

niar

HapyXHbId quameTp d s

pesnGer P, pe3bd epenmii uaverp d2, D2, vy BHyTpeHHMH muamerp d1, D1,
L C  KpYHIHBIM|C MCJIKHUM| MM
[1aroM, MM niaroM, MM
1 |6 |8 10 |5.350 7.350 9.350 |4.917 6.917 8.917 |
1.25 |8 |10 |7.188 9.188 |6.647 8.647 |
15 |10 121416  |9.026 11.026 13.026 15.026  |18.386 10.386 12.386 14.386 |
1.75 |12 | |10.863 [10.106 |
1416 12.701 14.701 16.701 18.701]11.835 13.835 15.835 17.835
e 18202224 154 701 22 701 19.835 21.835
2.5 182022 | |16.376 18.376 20.376 |15.294 17.294 19.274 |
24 27 30 36 47 422051 25.051 28.051 34.051/20.752 23.752 26.752 32.752
3 c6 6472 80 |40-051 46.051 54.051 62.051/38.752 42.752 52.752 60.752
70.051 78.051 68.752 76.752
3.5 |30 33 I |27.727 30.727 [26.211 29.211 |
36 33.402 61.402 69.402 77.402|31.670 59.670 67.670 75.670
. 64728090 |87 400 85.670
4.5 |42 | 39.077 [37.129 |
5 |48 | |44.752 |42.587 |

Pe3b0b1 py CBUHUYMBAHUM KOHTAKTUPYIOT TOJBKO OOKOBBIMH CTOPOHAMHU TTPOPHIISI, TOITOMY
TOJILKO CPEJHHUI JuameTp, mar U yroa npoduis pe3bObl ONMpeneNsioT XapaKTep COMpPsDKEHUs B
pe3pbe. [Imsi KoMIleHcalMi HAKOTUICHHOW TMOTPENTHOCTH IIara W TMOTPEITHOCTH yriaa Mpoduiis
MIPOM3BOJIAT CMEIICHHE JCUCTBUTENHHOTO CPEAHEro JAMaMeTpa pe3bObl. BcenencTBue B3auMOCBS3H
MEXIy OTKJIOHCHHMSIMH Iara, yria npopuias U COOCTBEHHO CPEIHET0 auaMeTpa, IOIMyCKaeMbIe
OTKJIOHEHHS] 3THX IapaMETPOB pPa3AelIbHO HE HOPMHUPYIOT. YCTaHABIMBAIOT TOJIBKO CYMMAapHBIN
JOTyCK Ha CpeaHUN JuamMeTp OoJiTa W Tallkh, KOTOPHIA BKIIOYAET JOMYCKaeMbI€ OTKJIOHEHUS
COOCTBEHHO CpEIHEro AuaMmerpa W JUaMeTpalbHbIE KOMIICHCAIIMM TOTPEIIHOCTH Iara W yria
npodwmirsi. Kpome Toro, 3amaercst OMyCK Ha HAPYKHBIA AUaMeTp O0iTa W BHYTPEHHUU NUAMETP Y
raiiku, T.e. HAa JAUAMETPbhI, KOTOpbie (OPMUPYIOTCS MEpea Hape3aHWEM pPe3bObl U MpPU U3MEPEHHUH
TOTOBBIX M37eNUid Hanbosiee AOCTymHBI. [1omst TOMyCKOB OCHOBHOTO OTOOpa METPUUYECKON PE3hOBI
JUIs TOcaJioK ¢ 3a3opoM Hopmupytores mo 'OCT 16093-81. [ugppsl 0003HaYarOT cTENEHb TOYHOCTH,
a OYKBBI - OCHOBHO€ OTKJIOHEHUWE. /[1uHa ceunuusauusi B CUIY KOHCTPYKTHUBHBIX OCOOCHHOCTEU
pPe3b0OBBIX COENMHEHUN OKa3bIBaeT BIMSHHE HAa KAQUECTBO M XapakTep COMPSIKEHHs. YCTaHOBJICHO
TPU TPYMIBI JUIMH CBUHYMBAHUS: S — KOPOTKHE: C JUIMHOW CBHHYMBAHHUS MEHEE 2.24xPxd*% N —
HOPMAaJIbHBIC: C ITTHHOW CBUHYMBAHUS HE MEHEE 2.24xPxd®? u ne 6onee 66.7xdeO'2; L — mmnHHEBIE: C
JUIMHOW CBHUHYMBAHUS O0JIee 6.7xPxd®2. Tounble 3HaUEHHUS JUIMH CBUHYMBaHUS ycTaHoBIeHb ['OCT

16093-81.
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Knacc TouHOCTH - TOHSTHE YCIOBHOE (HAa YepTekaxX YKas3bIBAIOT IOJISI JIOIYCKOB), M €ro
UCTIONB3YIOT JUISl CPAaBHUTEIBHOW OIIEHKH TOYHOCTH PE3bOBI. TOuHbIll Kiacc PEKOMEHIYeTCS IS
OTBETCTBEHHBIX PEe3b0OBBIX coenuHeHui. Cpednuil kracc - s pe3pd obmiero Ha3HaueHust. [ pyowiii
Kaacc - A pe3bd, Hape3aeMbIX Ha TOpSYeKaTaHbIX 3arOTOBKAaX, B JJIMHHBIX TIIYXUX OTBEPCTHSX H
T.11. COOTHOIICHNE KITACCOB TOYHOCTH M JIONYCKOB MPEACTaBICHBI B Ta0M. 5.2.

Tab6n. 5.2.

ITone gonycka npu JjvMHEe CBUHYMBAHUS |

Jeranb Knacc Tounoctu
. S-kxoporkas | N-mopmamemas | L - gimmsas |
TouHBbIi |- |4h 4g |- |
ii%’;“gg’ém) (Cpeanuti 5héh 5g6g l6h6g6f6e6d  |7960 |
Cpyouii | 89 | |
TouHBbIi |4H |4H5H 5H |6H |
E;ﬁf;egig’l‘( o |Cooaunii |5H |6H 6G |7H |
Cpy6eiii - |7TH7G |8H |

Ilpumeuanus: JIjis nodydeHUs pa3IMYHBIX MOCAJAO0K MOXKHO MPHMEHSTH JIFOOBIC COYCTaHUS IOJICH
JIOIYCKOB Pe3bObl 00nTOB U raek. [lpu miaunax cBuH4mMBaHuUS S U L momyckaercss MPUMEHSTh MO

I[OHYCKOB, YCTaHOBJ'IeHHBIe JJIA IJIMH CBUHYHWBAHUA N
HorurarsHei HoruransHsi
/" Npogu/ib

/
/
/

\\ AHomuHansHsii HomuHarisHsIl

N
N /
N |9 N T hpopure oo

N
N

N
N

B r
Puc. 5.2. PacnionoxeHue moseu 10mycKoB BHYTpEHHEN M HApYKHOM Pe3bObI: a - C OCHOBHBIMU
otkioHeHusmu d, €, f, g; 6 - ¢ OCHOBHBIMH OTKJIOHEHHUAMH h; B - C OCHOBHBIMH OTKJIOHEHUsMH E,
F, G; r - ¢ ocHOBHEIMH OTKJIOHEeHHAMHU H, h.

B Tabn. 5.3 u 5.4 npuBeneHsl gomycku pe3nd. Jlas GonTa HUKHEE OTKIOHCHHE auameTpa O
HE YCTaHaBIMBAETCS, HO KOCBEHHO OrpaHn4uBaeTcs (GopMoil BmaguHbl Oonta. st raiiku BepxHee
OTKJIOHEeHHE TuameTpa D He ycTaHaBiIMBaeTCs.
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Puc. 5.3. Pe3r00BO€E coennuenne

Tabn. 5.3. [lone nonycka Hapy>KHOU pe3bObI (B COKPAIICHUN)

[Tone nomycka Hapy>KHOH pe3bObI
. 4q | 4h | 5h4h | 5969 [ 5h6h
Homunanbubit
R [lar P, JlnameTp pe3nObl
pesb6bl d, My RN d [ d Jdi| d | dp Jof d | dp Jo| d | dp fdy| d [ dp [d
IpenenbHBIE OTKIOHEHHS, MKM
es| ei |es| ei |es|es| ei [es] ei |es|es| ei [es| ei Jes|es| ei |es | ei |es [es| ei |es| ei |es
0,25 |-18]|-60|-18|-58|-18{ 0 |-42] 0 |-40| 0 |0|-42{0]|-50|0|-18]-85(-18]-68 |-18{0|-67| 0 [-50] O
0,35 |-19]-72|-19]-64|-19f 0 |-53 ] 0 | -45| 0 |0|-53 0] -56 | 0|-19]-104{-19]-75|-19]{0|-85]| 0 [ -56 | O
0,5 |-20{-87]-20|-73]-20]0|-67 |0 [-53] 0 |[0]-67|0|-67]0]-20{-126]-20(-87|-20|0|-106|{ O | -67 | O
CB. 5,6 no 11,2| 0,75 |-22)-112|-22|-85]-22[ 0|-90| 0 | -63 | 0 |0|-90|0]-80|0|-22]-162[-22]-102|-22| 0 |-140] 0 [ -80 | O
1 |-26)-138]-26]-97 |-26| 0 ]-112| 0 | -71] 0 |0|-112]0]-90 |0]-26|-206]|-26]-116]-26]0|-180{ 0 | -90 | O
1,25 |-28|-160(-28-103|-28| 0 {-132] 0 | -75| 0 [0]-132]0| -95 | 0|-28]-240]-28|-123|-28| 0|-212] 0 [ -95| O
1,5 |-32]-182|-32|-117]-32f 0 |-150] 0 | -85 | 0 |0|-150{0]-106] 0 |-32]-268[-32]-138|-32| 0 |-236] O [-106] O
0,35 |-19]-72|-19|-67 |-19/ 0 |-53 ] 0 | -48 | 0 |0|-53 {0]-60|0|-19]-104{-19]-79|-19{0|-85]| 0 [-60] O
0,5 |-20[-87|-20|-76]-20]0|-67] 0 |-56| 0 |0]-67 |0]|-71]0|-20{-126{-20|-91|-20|0|-106] 0 |-71] O
0,75 |-22)-112|-22|-89|-22[ 0|-90] 0 | -67 | 0 |0|-90 0] -85 |0|-22]-162f-22]-107|-22| 0 |-140{ 0 [ -85 | O
1 |-26|-138[-26]-101|-26] 0 |-112) 0 | -75 | 0 |0|-112]0] -95 | 0|-26]-206|-26|-121{-26|0|-180] 0 | -95| O
CB'2121’42H0 1,25 |-28|-160{-28-113|-28| 0 {-132] 0 | -85 | 0 [0]-132)0|-103] 0 |-28]-240]-28|-134{-28| 0 |-212] 0 |-106] O
’ 1,5 |-32|-182|-32|-122]-32f 0 |-150] 0 | -90 | 0 |0|-150{0]-112] 0|-32]-268|-32|-144|-32| 0 |-236] O [-112] O
1,75 |-34]-204]|-34|-129]-34] 0 |-170f 0 | -95] 0 [0]-170]0-118]0]-34|-299]|-34|-152|-34| 0 |-265| 0 |-118| O
2 |-38}-218]-38]-138|-38) 0 |-180| 0 {-101] O {0|-180]0|-125]0|-38{-318|-38|-163|-38] 0 |-280| 0 |-125} O
2,5 |-42|-254]|-42]-148]-42| 0 |-212] O |-106] O |0|-212{0]-132]0|-42|-377|-42|-174]-42] 0 |-335] 0 |-132] O
0,5 |-20{-87]-20|-80|-20]0|-67 |0 [-60] 0 |[0]-67|0|-75]0]-20{-126]-20{-95]-20|0|-106{ 0 |-75| O
0,75 |-22)-112|-22]-93]-22 0]-90] 0 |-71| 0 |0|-90|0]-90|0|-22]-162[-22]-112|-22|0|-140{ 0 [ -90 | O
1 |-26)-138]-26|-106{-26| 0 |]-112| 0 | -80 ] 0 |0|-112]0}-100]0|-26|-206|-26]-126]-26| 0 |-180f O |-100f O
1,5 |-32|-182|-32|-127]-32| 0 |-150] 0 | -95 | 0 |0|-150{0]-118] 0 |-32]-268f-32]-150{-32| 0 |-236] O [-118] O
CB.22,4n045| 2 |-38|-218|-38|-144|-38] 0 |-180| 0 [-106) O [0]-180]0-132]0|-38|-318|-38|-170]-38| 0 |-280| 0 [-132| O
3 |-48|-284|-48]-173]|-48] 0 |-236] 0 |-125[ 0 [0]-236]0|-160] 0 [-48]-423|-48|-208|-48| 0 |-375] 0 |-160]| O
3,5 |-53|-318]-53|-185|-53| 0 |-265| 0 [-132] 0 |0]-265]0|-170]0|-53|-478|-53|-223]-53| 0 |-425| 0 |-170f O
4 ]-60]-360]-60|-200]-60] 0 |{-300f 0 |-140] O {0]-300{0{-180]0]-60|-535|-60-240]-60| 0 |-475| O |-180| O
4,5 |-63|-378]-63|-213|-63| 0 |-315| 0 [-150] 0 |0]-315]0|-190]0 |-63|-563|-63|-253]-63| 0 |-500| O [-190f O
[Tone nomycka Hapy>KHOH pe3bObI
6d [ 6¢ | 6f [ 6g
Homunane- |[Lar
— JlnameTp pe3bOobl
d [ d, [d] d | d | d | d [d|f d | d |,

pe3nObl d, MM| MM

[IpenenpHbIe OTKIOHEHHS, MKM

es ei |es| ei es | es | ei |es|eijes|es| ei |es | ei|es|es| ei |es| ei es

0,25| - - - - - - - - - - |-33|-100 | -33|-96 |-33]-18]| -85 |-18] -81 |-18

0,35| - - - - - - - - - - |-34|-119 | -34 |-105]-34|-19]-104|-19] -90 |-19

05| - - - - - |-501]-156 | -50 |-135] -50 |-36 | -142 | -36 [-121]|-36|-20]-126]-20| -105 | -20

CB‘lSl’gHO 0,75 - - - - - | -561-196 | -56 [-156| -56 | -38 | -178 | -38 |-138]-38|-22|-162|-22| -122 | -22
' 1 |-90|-270]-90] -202 | -90 | -60 | -240 | -60 [-172] -60 | -40| -220 | -40 |-152|-40[-26|-206]-26] -138 | -26

1,25| -95 | -307 |-95| -213 | -95| -63 | -275 | -63 |-181| -63 | -42 | -254 | -42 |-160|-42|-28|-240|-28| -146 | -28

15| -95 | -331|-95] -227 | -95| -67 | -303 | -67 |-199| -67 | -45 | -281 | -45 |-177|-45|-32|-268|-32| -164 | -32

Cs. 11,2 1o |0,35] - - - - - - - - - - |-34|-119 | -34 |-109]-34|-19]-104|-19] -94 |-19




Ilose momycka Hapy>KHOH pe3bObI

6d | 6e | 6f [ 69
Homunans- |[ar -
HbIA quamerp| P, Junamerp pe3pObl
pe3b0sI d, MM| MM d [ d [d] d | d [d] d [ d fdf d | d [d

HpeueﬂLHme OTKJIOHCHHUS, MKM

es ei |es| ei es | es| ei |es|ei|es|es| ei |es | ei|es|es| ei |es| ei es

22,4 05| - - - - - |-50|-156 | -50 |-140] -50 | -36 | -142 | -36 |-126|-36]-20]-126|-20| -110 | -20

0,75] - - - - - |-56 | -196 | -56 |-162| -56 | -38 | -178 | -38 |-144|-38|-22|-162|-22| -128 | -22

1 |-90]-270]-90] -208 | -95 | -60 | -240 | -60 |-178] -60 | -40 | -220 | -40 |-158|-40|-26|-206|-26| -144 | -26

1,25 -95 | -307 | -95| -227 | -95 | -63 | -275 | -63 |-195] -63 | -42 | -254 | -42 |-174]-42|-28|-240|-28| -160 | -28

15]-95[-331]-95] -235 | -90 | -67 | -303 | -67 |-207] -67 | -45 | -281 | -45 |-185|-45|-32|-268|-32| -172 | -32

1,75[-100 -365 |-100] -250 |-100] -71 | -336 | -71 |-221] -71 | -48 | -313 | -48 |-198|-48|-34|-299|-34| -184 | -34

2 |-100]-380 |-100] -260 |-100f -71 | -351 | -71 |-231] -71 [-52] -332 | -52 |-212|-52|-38|-318|-38| -198 | -38

2,5-106] -441 |-106] -276 |-106{ -80 | -415 | -80 |-250] -80 | -58 | -393 | -58 |-228|-58|-42|-377|-42| -212 | -42

05| - - - - - |-50 | -156 | -50 |-145] -50 | -36 | -142 | -36 | -131|-36]-20|-126|-20| -115 | -20

0,75 - > = = - | -56]-196 | -56 |-168] -56 [ -38] -178 | -38 | -150|-38|-22|-162|-22| -134 | -22

1 ]-90|-270]-90] -215 | -90 | -60 | -240 | -60 |-185] -60 |-40 | -220 | -40 | -165|-40|-26{-206|-26| -151 | -26

1,5]-95 [-331[-95] -245 | -95| -67 | -303 | -67 |-217| -67 | -45] -281 | -45 |-195-45|-32|-268|-32| -182 | -32

5. 2425’4 710 5100 -380 |-100| -270 |-100] 71 | -351 | -71 |-241] -71 | 52| -332 | 52 |-222 | 52|-38|-318|-38| -208 | -38
3 [-112| 487 [-112] -312 |-112] -85 | -460 | -85 |-285| -85 | -63 | -438 | -63 |-263|-63|-48|-423|-48| -248 | -48
3.5 |-118| -543 [-118] -330 |-118| -90 | 515 ] -00 |-302] 90| - | - | - | - |- |-53|-478|-53| 265 | 53
4 [-125-600 [-125| -349 |-125] 95 | 570 | 95 319] 95| - | - | - | - |- |-60|-535|-60| -284 [-60
4.5 |-132| 632 |-132] -368 [-132|-100] -600 |-100]-336|-100] - | - | - | - | - [-63-563|-63| -296 | -63
Ilosie nomycka Hapy>KHOH pe3bObI
Homuta- 6h [ 7e6e | 7969 [ 89
neHbIA  [[IIar
— JlnameTp pe3bObl
el |9 1 & Ja] d [ d& Ja] d | & Ja] d | d& [
MM HpeHeHLHHe OTKHOHCHI/DI, MKM
es el es| el es| es el es el es es el es el es es el es el es
0250 67 [0] 63 0| - | - | - | - | - |-18)](-85)|(-18)| (-99) [-18)| -24 | 260 |-24| -174 | 24
035[0 (85 (0] 71 o] = | = | = | - | - [-19|-104] 19 [-109|-19| - | - |- | - |-
05]0]-106[0| -85 |0 | 50 |-156| 50 | -156 | 50| -20 |-126| 20 |-126 | 20| - | - | -1 - | -
E;I?g 075 0 [-140 [0 |-200 | 0 | -56 | -196 | 56 |-181 |56 | -22 |-162| 22 |47 | 22| - | - |- | - | -
“ "1 [0 [-180]0[-112 |0 | -60 | 240 -60 | -200 | -60| 26 | -206 | 26 |-166 26| - | - | - | - | -
125| 0 |212|0]-118 | 0 | -63 | -275 | -63 | 213 | -63 | 28 | 240 | -28 |-178 | 28 | -26 | 306 |-26| 206 | -26
1502360 -132| 0| -67 | -303| -67 | 237 | 67| -32 | 268 | -32 | 202 | -32 | -28 | -363 |-28| 218 | -28
0351085 0] 5 [0 - | - | - | - | - |-19[-104| -19 [-114|-19 | -32 | -407 |-32| 244 | -32
05]0]-106]0 -90 |0 | 50 |-156| 50 | -162 | 50| -20 [-126| -20 |-132|20] - | - | -1 - | -
0.75| 0 [-140 |0 -106 | 0 | -56 | -196 | 56 |-188 |56 | -22 |-162| 22 |-154 | 22| - | - |- | - | -
1 [0]-180]0-118| 0 | -60 | -240| -60 | -210 | 60| -26 | 206 | 26 | 176 | 26| - | - | - | - | -
%212142 1250 |-212]0]-132 | 0 | 63 | 275 | -63 | -233 | -63 | 28 | -240 | -28 | -198 | 28 | -26 | -306 |-26 -216 | -26
“* [15 [0 [236 |0 -140 | 0 | -67 | 303 | -67 | 247 | -67 | -32 | 268 | -32 | -212 | -32 | -28 | -363 |-28| -240 | -28
1.75| 0 | -265] 0] <150 | 0 | =71 | -336 | -71 | -261 | -71| 34 | -299 | -34 | -224 | 34 | -32 | -407 |-32] -256 | -32
2 |0 280 [0]-160 | 0 | -71 |-351 | -71 |-271 | -71 | -38 | -318 | 38 |-238 | -38 | -34 | -459 |-34] -270 | -34
2.5 [0 335 |0 -170 | 0 | -80 | -415 | -80 | -292 | -80 | -42 | 377 | -42 | -254 | -42 | -38 | -483 |-38| -288 | -38
0501060 -95 |0 | 50 |-156 | -50 | -168 | 50 | -20 |-126 | -20 | -138 | -20 | -42 | -572 |-42] -307 | -42
0.75| 0 | -140 |0 112 | 0 | 56 | -196 | -56 | -196 | 56 | -22 | -162| 22 |-162| 22| - | - |- | - | -
1 [0 |-1800 1250 | -60 |-240| 60 |-226 [ 60| -26 | 206 | 26 |-186 |26 - | - | - | - | -
1510 |-236]0]-150 |0 | -67 |-303| -67 | -257 | -67 | -32 | -268 | -32 | -222 | -32 | 26 | -306 |-26| -226 | -26
C;;)%“ 2 |0 ]-280]0-170] 0| 71 |-351| -71 | -283 | 71| -38 | -318 | -38 | -250 | -38 | -32 | -407 | -32] -268 | -32
3 |0 [-375|0]-200| 0| -85 |-460| -85 |-335 | 85 | -48 | -423 | -48 |-298 | -48 | -38 | -488 |-38| 303 | -38
35[0 [-425 0212 | 0| -90 | 515 -90 | -355 | -90 | -53 | -478 | 53 | -318 | -53 | -48 | -648 |-43| -363 | -48
4 |0 |-275[0]-222 [0 -95 [-570] -95 | 375 |95 | 60 | -535 | -60 |-340 | 60 | -53 | 723 |-53| -388 | 53
450 [-500|0-236] 0 |-100| -600 |-100] -400 |-100| -63 | -563 | -63 | -363 | -63 | -60 | -810 |-60] -415 | -60

Tabx. 5.4. [lone nonycka BHYTpeHHEH pe3bObl (B COKpALICHHUH)
Ilone nomycka BHyTpeHHEH pe3bObl
4H | 4H5H | 5G | 5H
JlnameTp pe3nOsbl
pf b, | bpb [p] D, [ b, |[D] DB, | b D] D, [ D
HpenenLHHe OTHOIICHUA, MKM
EI|ES|EI|ES|EI|EI|ES|EI|ES|EI |EI|ES| EI [ES| EI |EI[ES|EI|ES |EI

Homunans- ([I1ar
HbI quamerp| P,
pe3s0sl d, MM| MM

23



Tlosne momycka BHYTpeHHEH pe3bObl
4H | 4H5H 5G | 5H
Homunane- |[Iar
e — Jlnametp pe3nObl
be356b1 d, Mv| My bf b, [ b, [p] D D, |[b] b, | D, D] D, | D
Hpez{em;HLIe OTHOIICHUA, MKM
EI|ES|EI|ES|EI |EI|ES|EI|ES|EI |EI|ES| EI |ES| EI |EI|ES |EI| ES | El
0,25/ 0 |+53| O [+45] O | O |+53|0|+56| O |[+18|+85|+18|+74| +18 | O |+67| O |+56| O
0,35/ 0 |+60| O [+63| O | O |+60| 0O |+80| O |[+19]+94|+19|+99| +19 | O |+75| O |+80| O
05| 0 |+71] 0 |+90| O | O |+71]0 [+112] O |+20[+110] +20 |+132| +20 | O |+90| O |+112| O
8397 |o.75] 0 [+85] 0 [+118] 0 [ 0 [+85] 0 [+150] 0 [22[+128] +22+172] +22 | 0 [+106] 0 [+150] 0
' 1|0 (|+95| O [+150] O | O |+95]|0 |+190] O |+26[|+144]|+26 [+216] +26 | O [+118] O |+190] O
1,25| 0 [+100| O [+170] O | O [+100] O |+212] O (+28]+153|+28 [+240| +28 | 0 [+125 O [+212| O
15| 0 |+112] 0 |+190] O | O |+112] 0 |[+236] O |+32|+172|+32|+268| +32 | O [+140| O [+236| O
0,35/ 0 |+63] O [+63| O | O |+63|0|+80| O [+19]+99|+19|+99| +19 | O |+80| O |+80| O
0,51 0 |[+75] O |+90| O | O |+75]0 |+112] O |+20|+115]+20 +132| +20 | O |+95| O [+112] O
0,75/ 0 [+90| O |+118] O | O |+90| O [+150] O |[+22|+134]+22 |+172] +22 | O [+112| O [+150| O
1]0 |+100] O |+150] O | O |+100] O [+190] O |+26|+151]+26 |+216] +26 | O [+125| O [+190| O
CB'2121f A0 1,25| 0 |[+112| 0 [+170] O | O [+112] O |+212| O [+28|+168| +28 [+240| +28 | O [+140] O [+212| O
' 15| 0 |+118] 0 |+190] O | O |+118] 0 [+236] O |+32]|+182] +32 |+268| +32 | O [+150| O [+236| O
1,75| 0 |[+125) 0 [+212| O | O [+125 O |+265| O [+34|+194| +34 [+299| +34 | 0 [+160] O [+265| O
2 |0 |+132] 0 [+236] O | O [+132] O [+300] O |+38|+208| +38 [+338] +38 | O |+170| O |+300| O
2,5| 0 [+140] 0 [+280] O | O [+140] O [+355| O |+42|+222|+42|+397| +42 | O [+180| O [+355| O
05|0|+80| O |+90| O | 0 |+80| O [+112] O |+20}+120| +20 |+132| +20 | O |+100| O |+112| O
0,75] 0 |+95] O |+118] O | O |+95] 0 [+150] O |+22|+140]|+22 |+172] +22 | O [+118| O [+150| O
1 |0 |[+106| O |+150f O | O [+106| O |+190] O [+26|+158| +26 [+216| +26 | O [+132| O [+190| O
15| 0 |+125] 0 |+190] O | O |+125] 0 [+236] O |+32]|+192] +32 |+268| +32 | O [+160| O [+236| O
& 2425’4 M0 570 [+140] 0 [+236] 0 | 0 [+140[ 0 [+300] 0 |+38[+218]+38 [+338] +38 | 0 |+180] 0 |+300] O
3 |0 [+170] O [+315] O | O |+170| O [+400] O [+48|+260| +48 [+448] +48 | 0 [+212| 0 [+400| O
35| 0 [+180] O |+355| O | O |+180] O [+450] O |+53|+277|+53 |+503] +53 | O |+224] 0 |+450| O
4 | 0 |+190] O |+375 O | O |+190] O [+475] O |+60}+296] +60 [+535| +60 | O |+236| O |+475| O
45| 0 [+200] O |+425/ 0 | O |+200] O [+530] O |+63|+313]+63 |+593] +63 | O |+250| 0 |+530| O
[lone nomycka BHyTpeHHEH pe3bObl
5 6G | 6H 7G
HomunanbHblit ]_L}:n TlHameTp peshoil
s g 2L T o ol b [ b Iol & T o
l'[pez[enbmﬂe OTKJIOHCHUA, MKM
El ES El ES El |EI| ES |EI|l ES |EI| EI ES El ES El
0,25 +18 | +103 | +18 | +89 | +18 |0 +85 | O | +71 |O| - - - - -
0,35 +19 | +114 | +19 |+119| +19 [0 +95 | O | +100 |O| - - - - -
05| +20 | +132 | +20 |+160| +20 |O| +112 [ O | +140 |[O| +20 | +160 | +20 | +200 +20
CB.5,6 10 11,2|0,75| +22 | +154 | +22 |+212| +22 |O| +132 [ O | +190 |O| +22 | +192 | +22 | +258 +22
1| +26 | +176 | +26 |[+262| +26 | 0| +150 | O | +236 |0 | +26 | +216 | +26 | +326 +26
1,25| +28 | +188 | +28 |+293| +28 |0 | +160 | 0 | +265 [0 | +28 | +228 | +28 | +363 +28
15| +32 | +212 | +32 |+332| +32 |0 | +180 | O | +300 |O| +32 | +256 | +32 | +407 +32
0,35 +19 | +119 | +19 |+119| +19 |0 +100 | O | +100 |O| - - - - -
05| +20 | +138 | +20 |+160| +20 |O | +118 | O | +140 |O| +20 | +170 | +20 | +200 +20
0,75 +22 | +162 | +22 |+212| +22 |0 | +140 | O | +190 |O| +22 | +202 | +22 | +258 +22
1| +26 | +186 | +26 |+262| +26 |0 | +160 | O | +236 |0 | +26 | +226 | +26 | +326 +26
Cs. 11,2 10 22,4{1,25] +28 | +208 | +28 |+293| +28 | 0| +180 | O | +265 |0 | +28 | +252 | +28 | +363 +28
15| +32 | +222 | +32 |+332| +32 |0 | +190 | O | +300 |O| +32 | +268 | +32 | +407 +32
1,75| +34 | +234 | +34 |+369| +34 | 0| +200 | 0 | +335 [0 | +34 | +284 | +34 | +459 +34
2 | +38 | +250 | +38 |+413| +38 |0 | +212 | 0| +375 |0| +38 | +303 | +38 | +513 +38
25| +42 | +266 | +42 |+492| +42 |0 | +224 | O | +450 | 0| +42 | +322 | +42 | +602 +42
05| +20 | +145 | +20 |+160| +20 |O| +125 [ O | +140 [O] - - - - -
0,75 +22 | +172 | +22 |+212| +22 [0 | +150 | O | +190 |0 | +22 | +212 | +22 +258 +22
1| +26 | +196 | +26 |[+262| +26 | 0| +170 | 0 | +236 |0 | +26 | +238 | +26 | +326 +26
15| +32 | +232 | +32 |+332| +32 |0 | +200 | O | +300 |O| +32 | +282 | +32 | +407 +32
Cp.224 1045 2 | +38 | +262 | +38 |+413| +38 | 0| +224 | 0 | +375 |0| +38 | +318 | +38 | +513 +38
3 | +48 | +313 | +48 |+548| +48 |0 | +265 | 0| +500 | 0| +48 | +383 | +48 | +678 +48
35| +53 | +333 | +53 |+613| +53 |0 | +280 | O | +560 |O| +53 | +408 | +53 | +763 +53
4 | +60 | +360 | +60 |+660| +60 |O | +300 | O | +600 |[O| +60 | +435 | +60 | +810 +60
45| +63 | +378 | +63 |+733| +63 |0 | +315 |0 | +670 |O| +63 | +463 | +63 | +913 +63
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[Tone momycka BHYTpEeHHEH pe3bObI
5 7H | 8G | 8H
Homunansasnii [[Ilar Tluametp pessoel
peffngprMM IfM D | D, | D [D] D, || D, [ D[ b | D,
HpeueﬂLHme OTKJIOHCHUA, MKM

El ES ElI | ES [EI[EI| ES El ES El El ES | El ES El
0,25] - - - - -] - - - - - - - - - -
0,35] - - - - - | - - - - - - - - - -
05| 0| +140 | O | +180 | O | - - - - - - - - - -
CB.5,61011,2|0,75| 0 | +170 | O [ +236 | O | - - - - - - - - - -
1] 0] +190 | O | +300 | O [+26] +262 | +26 | +401 | +26 0 +236 | O +375 0
1,251 0 +200 0 | +335 | O |+28]| +278 | +28 | +453 | +28 0 +250 | O +425 0
15| 0 | +224 | O | +375 | O |+32] +312 | +32 | +507 | +32 | O [ +280 | O | +475 | O
0,35] - - - - -] - - - - - - - - - -
05| 0| +150 | 0 | +180 | O | - - - - - - - - - -
0,75] 0 | +180 [ O | +236 | O | - - - - - - - - - -
1) 0] +200 | O | +300 | O |+26]| +276 | +26 | +401 | +26 | O | +250 | O | +375 | O
. ya”® [L25] 0 | 224 | 0 335 0 [+28] +308 [ +28 | +453 [+28 | 0 | +280 | 0 | +425 | 0
' 15|/ 0 | +236 | 0 | +375 | O |+32]| +332 | +32 | +507 | +32 | O [ +300| O | +475 | O
1,75 0 | +250 | O [ +425 | O |+34]| +349 | +34 | +564 | +34 | O | +315| O | +530 | O
2 | O] +265 | O | +455 | O [+38| +373 | +38 | +638 | +38 | O | +335| 0 | +600 | O
25| 0 | +280 | O | +560 | O |+42]| +397 | +42 | +752 | +42 | O | +355| O | +710 | O
05| - - - - - | - - - - - - - - - -
Cs. 22,4 1045(0,75] 0 | +190 | O | +236 | O | - - - - - - - - - -
1) 0] +212 | O [ +300 | O |+26] +291 | +26 | +401 | +26 | O | +265| O | +375 | O
15] 0 | +250 [ O | +375 | O |+32] +347 | +32 | +507 | +32 | O [ +315| O | +475 | O
2 | 0] +280 | O | +475| O [+38| +393 | +38 | +638 | +38 | O | +355 | O | +600 | O
CB. 22.4 110 45 3 ] 0] +335 | O | +630 | O |+48| +473 | +48 | +848 | +48 [ O | +425| O | +800 | O
’ 35| 0| +355 | O | +710 [ O [+53| +503 | +53 | +953 | +53 | O | +450 | O | +900 | O
4 | 0] +375 | 0 | +750 | O |+60| +535 | +60 | +1010 | +60 [ O | +475 | O | +950 | O
45| 0 | +400 | O | +850 [ O [+63| +563 | +63 | +1123 | +63 | O | +500 | O | +1060 | O

Ycnoenvie ob6o3nauenua mempuueckux pezvo. Ilpumepbl 0003HAa4YEHUS IOCAJOK
METpUYECKUX pe3p0 mpuBeneHbl Ha puc. 5.4. Eciu o0Oo3HaueHue MOisl JOMyCKa HapyKHOTO
JraMeTpa y 0oiITa WM BHYTPEHHEro JuaMeTpa y railku coBmagaeT ¢ 0003HaueHUEM MO J0IMyCcKa
CpeIHero AMaMerpa, ero B 0003Haue€HUU He NpuBoadAT. [Ipumep ycinoBHOro 0603HaueHus1 pe3b00BOro
COMPSDKEHUS € JIeBOH pe3p0oii u MenkuM marom P=1 mm: M12x1LH-6H/6g. B cuny ocobennocTeit
0003HaueHHs pe3b0 HEOOXOIMMO UMETh BBHJY, YTO JAMAMETP OTBEPCTHS IMOJ Pe3b0y MEHBIIE, YeM
HOMUHAJIBHBINA pa3Mep U olpeensercs 1no 1adi. 5.5.

Tabn. 5.5. Pacuer auamerpa oTBepcTHsi Mo pe3b0y.

Ilar JUaMETP OTBEPCTHUS I [Ilar pe3nObL,|AMAMETP OTBEPCTHS |
pe3bObl, MM | HoMHUHAN, MM I}IOHyCK, MM IMM | HOMHHAJ, MM I)IOl'IyCK, MM |
0.5 |-0,5 |+0,1 13 |-3,18 |+0,31 |
0.75 |-0,77 |+0,15 3.5 |-3,7 +0,33 |
1 |-1,04 |+0,16 |4 |-4,23 |+0,38 |
1.25 |-1,3 |+0,16 |4.5 |-4,75 |+0,43 |
15 |-1,55 |+0,17 |5 5,3 | +0,48 |
1.75 |-1,82 |+0,2 5.5 |-5,85 | +0,54 |
2 |-2,1 |+0,23 I8 |-6,38 | +0,58 |
2.5 |-2,64 |+0,25 | | | |
pumep: M10x1,5 = 8.45™ |
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Puc. 5.4.

Ilocnedosamenvrhocms 6vlnoIHenUsA paoomol.

1. V3yuuTh TeOpeTHUECKUE PEANOCHUIKH, IPUBEACHHBIE B TAHHOM METOJAUYECKOM YKa3aHHH.
2. TlomyduTe 3a1aHUE Y IPETIOAABATEIA. .
3. Ompeznenute OCHOBHBIE MapaMeTphbl kpenexxHoi pe3son d2 (D2), d (D), d1 (D1) u ux OTKIOHEHHUS
n3 tadi. 5.1, 5.2, 5.3, 5.4.
4. IlpuBeaute cXeMbl C OCHOBHBIMM pa3MepamMH pe3bObl. Paccumraiite W mocTpoiite cXxemsl
PacIIOIOKEHUS TIOJIeH IOITYCKOB B PE3bOOBOM COECTUHEHNUH.
5. Chopmupyiite 0603HaueHUE Pe3bOOBOTO COSTMHEHUS.
6. PaccunraiiTe nuaMeTp OoTBEpCTHUS O] Pe3n0y Tadi. 5.5.

Konmponvnuvie eonpocwt
Uro Takoe MeTpuueckas pe3poa?
Kakune napamerpsl MeTpruecKoi pe3b0bl HOPMUPYIOTCA?
Kax onpenensiercst 1i1Ha CBUHYMBAHUS pe3bObI?
Kakue ki1accel TOUHOCTH pe3bObl UCIIONB3YIOTCS?
Kax ¢popmupyercs o603HaueHue pe3pobl?
Kakue napamerpsl He HOpMUPYIOTCS 1)1 pe3bObl 601Ta? [l pe3pObl raifku?
Kak onpenenuts pazmMep oTBepCTHs Ui Hape3aHus pe3bObl B raiike?

NoabkowhE

IIpakTuuyeckas padéora Ne 6
HopanOBaHne TOYHOCTHU THIIOBbBIX COC[[I/IHeHI/[ﬁ CJI0ZKHOI'0 I[pO(l)l/I.]Iﬂ: HNIIMIEBbIE COCIMHCHUSA

Ilens pabomei. O3HAKOMHTHCS C TPUHIMIIAMH HOPMHPOBAHHUS TApaMETPOB TOYHOCTH
IITUIEBBIX COCMHEHUI.

Teopemuueckue npeonoculiKu.

[InuieBble COeAMHEHUSI B OCHOBHOM TpEeJHAa3HAYEHBI IS Mepeiay KPYTAIIUX MOMEHTOB B
COCIMHEHUSX MIKMBOB, MYy(T, 3yOdUaThIX KOJeCc W JAPYrHX JAeTaliell ¢ BaimamMu. B oriamume ot
IIMOHOYHBIX COEJUHEHUH, IUIMIEBbIE COECIUHEHMs, KpOME IMepedayd KpYTAIMIUX MOMEHTOB,
OCYIIECTBIISIIOT €Il ¥ IEHTPUPOBAHKE COMPATAaeMbIX JeTajieidl. B 3aBucuMocTr oT mpoduis 3yObeB
IUTUIEBBIE COSAMHEHUS AENAT Ha COCAMHEHHs C MPSAMOOOYHBIM, HBOJBBEHTHBIM M TPEYTOJIbHBIM
npoduiiem 3yobeB. Coedurenusn wnuyesvle npamooounsie. lllnuieBple cCoeqUHEHUS C TPIMOOOYHBIM
npoduiieM 3y0ObeB NPUMEHSIOTCS IS TOJIBUKHBIX U HenoABWKHBIX coenuHenuit. [To TOCT 1139-80
B 3aBHCHMOCTH OT NEPEeJaBaeMOro KpYTSIIEr0 MOMEHTa YCTAaHOBJIEHO TPU THIMA COEAUHEHUN —
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JeTKOM, cpeaHed M Tshkenoil cepud. K OCHOBHBIM mapamMeTrpaM HUIMIEBBIX MPSIMOOOYHBIX
coeauHeHuit otHOCAT D — HapyxHbIi auametp; d — BHyTpeHHHE auamerp; b — mmpuHa 3y6a (puc.
6.1).

B numneBbplx COeAMHEHHUSX € MPSIMOOOYHBIM MpoduiaeM 3yda NPUMEHSIOT TPU CIocoOa
OTHOCHUTEJILHOTO LIEHTPUPOBAHMS Bajla M BTYJKU: 10 HApyXHOMY auamerpy D; mo BHyTpeHHEMY
nuametpy d; mo 00KOBBIM cTopoHaM 3yObeB b. LlentpupoBanue no D npuMeHsieTCs: B OJBHKHBIX
HETOABIKHBIX COCJIMHEHHMSIX W PEKOMEHAYETCS MpPU MOBBIIICHHBIX TPEOOBAaHMAX K COOCHOCTH
9JIEMEHTOB COEJMHEHUs, KOTJa TBEPAOCTh BTYJIKHM HE CIMIIKOM BBICOKA M JOIYCKaeT 00paboTKy
YUCTOBOM MPOTSIKKOW, a Balm oOpabarbiBaeTcst ¢pe3epoBaHueM W NUIMPYETCS MO HApPYKHOMY
nuametpy D. LlentpupoBanue mo d sBiseTcs HaMMEHee YKOHOMHYHBIM M NPHUMEHSETCSl B TEX XKe
cllydasix, 4To U IeHTpupoBaHue 1no D, HO mpu TBeproCTH BTYIKH, HE MO3BOJISIONICH 00padaThIBaTh
ee nporsukkol. LleHTpupoBanwe mo b wucmonp3yror, korga He TpeOyeTcs BBICOKOW TOYHOCTH
[EHTPUPOBAHUS, NPU MepeAaye 3HAYUTENIBHBIX KPYTAIMIUX MOMEHTOB. HoMuHanbHBIE pa3Mmepsl
OCHOBHBIX IapaMETpPOB U YUCIO 3yObeB MUIMLEBBIX COEAMHEHMH OOIIero Ha3HAuYeHUs ¢
npAMOOOYHBIM TIPOQHIIEM 3yObeB, MapaIICIBHBIX OCH COSINHEHHS, TPUBEICHHI B Ta0m. 6.1.

b ET A

Henonwenne 1 MenonnexHwe 2 HMenonnenmne 3

b, [=][T [E b =[7

x

Puc. 6.1. [TapamMeTpbl IUIAIIEBOTO OTBEPCTHUS U MUIAIIEBOTO BaJa.
Tabn. 6.1 (B cokpareHun).

| OCHOBHBIE pa3MephbI IIUTHIIOB HA BaJaX U B OTBEPCTHUSIX |
di1, a,

zx dx D xDb, mm, rae z - uucno 3yObeB G Y |C, MM |, MM,He OoJiee
He MeHee |

| JIeTKasi Cepusi |

6X23X26X6 22.1 3.54 0.3 0.2

6x26x30x6 24.6 3.85 0.3 0.2

6Xx28x32x7 26.7 4.03 0.3 0.2

8Xx32x36X6 30.4 2.71 0.4 0.3

8x36x40x7 345 3.46 04 0.3

8Xx42x46x 8 40.4 5.03 04 0.3

8x46x50x9 44.6 5.75 0.4 0.3

8x52x58x 10 49.7 4.89 0.5 0.5

8 x 56 x 62 x 10 53.6 6.38 0.5 0.5

\ CpeIHsIsl CepHst |

6Xx11x14x3 9.9 - 0.3 0.2

6x13x16x3.5 12.0 - 0.3 0.2
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6x16x20x4 14.5 - 0.3 0.2
6x18x22x5 16.7 - 0.3 0.2
6Xx21x25x5 19.5 1.95 0.3 0.2
6Xx23Xx28x%x6 21.3 1.34 0.3 0.2
6X26X32X6 23.4 1.65 0.4 0.3
6Xx28x34x7 25.9 1.70 0.4 0.3
8x32%x38x%x6 29.4 - 0.4 0.3
8x36x42x7 335 1.02 0.4 0.3
8Xx42x48x8 39.5 2.57 0.4 0.3
8Xx46x54x9 42.7 - 0.5 0.5
8 x52x60x10 48.7 2.44 0.5 0.5
TsKCJIad CCpust |
10x 16 x20x 2.5 14.1 - 0.3 0.2
10x18x23x 3 15.6 - 0.3 0.2
10x21x26x%x3 18.5 - 0.3 0.2
10x23x29x4 20.3 - 0.3 0.2
10x26x32x 4 23.0 - 0.4 0.3
10x28x35x4 24.2 - 0.4 0.3
10x32x40x5 28.0 - 0.4 0.3
10x36x45x5 31.3 - 0.4 0.3
10X 42 x52x 6 36.9 - 0.4 0.3
10 x 46 X 56 X 7 40.9 - 0.5 0.5

HpI/IMe‘{aHI/IHZ pa3Mep «a» daH I BaJIOB IIPH HApE€3aHUHU LIIMIICB METOAOM O6KaTLIBaHI/I$I; IIpH
LHCHTPHUPOBAHUU IO BHYTPCHHCMY AUAMCTPY BaJIbl U3rOTABJIMBAIOTCSA B UCIIOJIHCHUHN lu 3, npuy
LICHTPHUPOBAHUHN 110 HAPYKHOMY TUAMETPY U OOKOBEIM CTOpOHAaM - B HUCIIOJTHCHHUH 2.

Ilocaoku wnuyesvix coedunenuit ¢ npamooounvim npogunem 3yoa. 1llo TOCT 1139-80
YCTaHOBJIEHBI JOMYCKU M MOCAAKH IUIMIIEBBIX COCAUHEHUN C MPAMOOOYHBIM MpoduieMm 3yda st
Pa3IUYHBIX CIIOCOOOB IEHTpUpOBaHMs. B Tabn. 6.2 mpuBeneHBI MPEANOYTHTEIbHBIC MOCAIKH;, HO
nonyckarotes u apyrue nocaaku (cm. FTOCT 1139-80). Jlonmycku CHMMETPUYIHOCTH OOKOBBIX CTOPOH
NUTAIIEB B JUAMETPATbHOM BBIPRKCHHH 10 OTHOIICHHIO K OCH CHMMETPUU IICHTPUPYIOIIETO
pIIeMEHTa TpuBeeHbl B Ta0d. 6.3. YcinoBHbIE 0003HAUEHUS MUTUIEBBIX MPSIMOOOYHBIX COECTUHEHUI
NpUBEJICHEI Ha puc. 6.2.

Tabn. 6.2. [IpeanouTUTEIBHBIE TOCAJKU

LIEHTPUPYIOIINN
- LieHTpupoBaHue 1o d HeHTpupoBanue o D |eHTpupoBanue no b
110CaJIKU |0 Dlfno d |mo b lnoD |mod |mob |moDjmod |mob |
H7/f7 |F8/f7 |H7/f7 D9/h9 F8/f8
bl - |H7/97 |F8/f8 |H7/g6|H12/al1|F8/f8 |- |H12/a11{D9/e8
S H8/e8 |D9/h9 |H8/e8 F8/f7 D9/ f8
I H7/is6 F8/f7 |H7/js6 F8/js7 F8/js7
CHOABIDKHOC H7}n6 F8/f8 |H7/js7 |H12/a11|D9/ho|-  |H12/a11|D9/js7
[ F8/js7 |H7/n6 DI/K7 D9/ k7

Tabm. 6.3. Jlomyck CHMMETPHYHOCTH OOKOBBIX CTOPOH IUIMIIEB K OCH CHMMETPHH IICHTPHPYIOIIETO
JJIEMEHTA

b, Mm [25;3 |35;4;5;6 [7;8;9;10 |12;14;16;18 |

JIOITYCK CHMMETPHUYHOCTH, MM |0.01 |0.012 |0.015 |0.18 |

28



H7 ., - F&
D—EX?BXH?FX ?ﬂ

Uenmpupyrwowud  [ocadka Mocadka
anemMeHm mo D o b

Smin=0026
=

BLOHT/F7




3. Omnpenenute OCHOBHBIE MapaMeTPhl NUTUIIEBOIO COeAMHEHUs U3 Tabdm. 6.1, 6.2.
4. PaccuuTaiiTe W MOCTPOMTE CXEMBI PACTOJNOXKCHHS IOJIEH TOMYyCKOB B NUIMIIEBOM COCIWHCHHUH
(puc. 6.3). HanecuTe Ha 3CKU3 AOMYCK CAMMETPUYHOCTH OOKOBBIX CTOPOH IIUIHIICB.
5. ChopmupyiiTe 0003HaYECHNE TUTMIIEBOTO COSTUHEHUS.
Konmponwnuie eonpocwt
1. Yo Takoe NUIMIIEBOE COENUHEHME?
2. Kakwue BUIbI IUTHIIEBBIX COSTMHEHUN UCTIONB3YIOTCS B MAIIMHOCTPOCHUH?
3. Ilepeuncnure U KpaTko OXapakTEepU3yWTe CIOCOOBI OTHOCHUTEIBHOIO LEHTPUPOBAHMS Bajla U
BTYJIKH B [IUTHIIEBOM COCTUHEHUH.
4. Hazosure Tusl numiessix coequnuennii no ['OCT 1139-80.
5. IlepeuncirTe OCHOBHBIC MMapaMETPhI MUIAIIEBBIX MPSIMOOOYHBIX COCTUHEHHM.
6. B kakux ciayuasx npuMeHsieTcs neHTpupoBanue no D? mo d? mo b?

IIpakTHyeckasi padora Ne 7
HopmupoBaHue U HaHeCceHUEe OTKJIOHEHUI ()OPMBI U PACIOJI0KEHHSI TOBEPXHOCTEH HA YepTex
AeTanmn

Ilenv pabomer. O3HAKOMUTHCS C BHJIaMH HOPMHUPYEMBIX MapaMeTpPOB TOYHOCTH (OPMBI U
PacIoJI0KEHUsI IOBEPXHOCTEH JIeTal U NPUHLUIIAMU UX HOPMUPOBAHMUSL.

Teopemuueckue npeonocwvliKu.

TouyHOCTHP reOMETPUYECKUX MApaMETPOB JeTalleld XapaKTepU3yeTcs HE TOJIbKO TOYHOCTBHIO
pa3MepoB €€ 3JIEMEHTOB, HO U TOYHOCTHIO ()OPMbI M B3aMMHOIO PACIOJIOKEHUS MOBEPXHOCTEH.
Jomycku (hopMBI ¥ pacIIONOKEHHUS TIOBEPXHOCTEH PETIAMEHTHPYIOTCS CIISAYIOIMIMMHU CTaHIapTaAMMU:

I'OCT 24642-81. lonycku ¢hopMbI U pacnoiokeHusi mopepxHocreil. OCHOBHbIE TEPMHUHBI U
OIpeIeNICHUS.

I'OCT 24643-81. YucnoBsie 3Hau€HUSI OTKIIOHEHHUH (POPMBI M B3AUMHOTO MOJIOKESHHS.

I'OCT 25069-81. Heyka3annble J0IycKkH (hOPMBI U pacOI0KEHUS TOBEPXHOCTEH.

I'OCT 2.308-79. Yka3aHue Ha 4epTexax AOMYCKOB (OPMBI H PACIIONOKEHHSI TOBEPXHOCTEH.

OtknonenuneM ¢opmbl EF HasbpiBaeTcst OTKIOHEHHE (OPMBI PEATHLHOrO 3JIE€MEHTa OT
HOMMHAJILHOW (DOPMBI, OLIEHUBAEMOE HAauOOJBIIMM PACCTOSHUEM OT TOUYEK PEaJIbHOrO 3JIEMEHTa IO
HOpMaJIM K IPUJIETAIOIIEMY JIEMEHTY. HepoBHOCTH, OTHOCSIIMECS K IIEPOXOBATOCTH MMOBEPXHOCTH,
B OTKJIOHEHHA ¢opMbl He BkItouatorcs. [lomyckom ¢opmbl TF HaspiBaeTcs HauOosbliee
JIOITyCKaeMoe 3HaueHue OTKIOHEHHs (opMbl. Buabl nomyckoB, ux o003HaYeHHE U W300pakeHUe Ha
yepterkax o ['OCT 24642-81 npuBenenst B Tabn. 7.1 m 7.2. YucnoBble 3HAYEHHUS JIOMYCKOB B
3aBUCHUMOCTH OT cTeneHu TouHocTu mpuBeneHbl B [OCT 24643-81. BriGop 10MycKOB 3aBUCHUT OT
KOHCTPYKTUBHBIX U TEXHOJOTMYECKHX TpeOOBaHUII M, KPOME TOTO, CBSI3aH C JOIYCKOM pa3Mmepa.
[Tone nomycka pa3Mmepa Ui COINPSITraeMbIX IOBEPXHOCTEH OrpaHUYMBACT TaKXKe M JIOObIe
OTKJIOHEHHS OopMbI Ha JuIMHE coeauHeHus. Hu o1HO U3 OTKIOHEHUN (OopMBbI HE MOXKET MPEBBICUTH
Jonycka pasMepa. Jlomycku (GopMbl Ha3HAYaIOT TOJIBKO B TEX CIIydasiX, KOTJAAa OHU JOJDKHBI OBITH
MEHBIIIE JIOMyCKa pa3mepa.

Ta6n. 7.1.

BT fomycka U ero obo3znauenne mo 'OCT 24642-81 |O603HaquI/Ie| N300pakeHNE Ha YepTexe
JOIYCK IMJIMHIPUYHOCTH TFZ LY

JOMYCK KPYTJIOCTH TFK O

JIOITYCK MPOGUIISL TPOAOIBHOTO CEUEHUS [IMITHHIPUYECKON TFP _—
MTOBEPXHOCTH

JIOITYCK TIOCKOCTHOCTH TFE 7

JIOYCK NPSIMOJIMHEHHOCTH TFL —
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Taom. 7.2.

OTKJIOHCHHUC OT NUJIMHAPUIHOCTH

N TH
! OTKJIOHEHHE OT UMWJIMHAPUYHOCTH — HAWOOJbIIEEe PACCTOSHUE OT TOYEK]

pEabHOM TOBEPXHOCTH JIO IPHJICTAIONICr0 MWIMHIpPAa B Ipeaenax
HOpMUpyeMoro y4actka (L).

OTKJIOHCHHEC OT KPYI'JIOCTHU

T FK

! OTKIIOHEHHE OT KpYIJIOCTH — HauOoJIblIee PACCTOSIHUE OT TOYEK]
peasbHOTO MPOGWIISI IO MPUIIETAIONICH OKPYKHOCTUA. YaCTHBIMU BUIAAMH
OTKJIOHEHHUH OT KPYTJIOCTH SIBJSIFOTCSI OBAJIBHOCTh U OTPaHKA.

OTKJIOHEHHE MPOQIIIS TPOJOIHLHOTO CCUCHHSI IIIITUHAPUICCKON TOBEPXHOCTH |

| 7P OTkiIoHeHHE MTPOGUIIS IPOJOIBHOTO CEUEHUS — HANOOJIbIIIEe PACCTOSTHUE
; OT ToueK oOpa3yrmux (00pa3yrIuX MUIUHAPUYECKONW MOBEPXHOCTH)
! peaIbHON MOBEPXHOCTH, JEKAIUX B IJIOCKOCTH, MPOXOMAAIICH Yepe3 ee
0Ch, JI0 COOTBETCTBYIOIIEH CTOPOHBI MpPHJIETAIONIET0 NpOoQWiIs B
npenenax Hopmupyemoro ydactka (L). DieMeHTapHBIMH  BHIAMH
SBIISIIOTCSI  KOHYCOOOpPa3HOCTh, OOYKOOOpPA3HOCTh,  CEUIOBHIHOCTB,
HU30THYTOCTb.

OTKJIOHCHHEC OT IIJIOCKOCTHOCTH

[T\ TR/ W2 |

! OTKIIOHEHHE OT IIOCKOCTHOCTH - HAaMOOJbIIEE PACCTOSHHUE OT TOYEK
pEIbHOM TIOBEPXHOCTH JI0 NPUJIETAIOLIEN IUIOCKOCTH B IIpEelax|
HOPMHUPYEMOTO y4acTKa.

OTKJIOHCHHEC OT MPAMOJINH SMHOCTH |

| [ OTKJIOHEHHE OT NPSAMOJIMHEHHOCTH B IUIOCKOCTH - HauOoJblIee
I paccTosiHUEe OT TOYEK peajbHOro npoduis A0 Mpuierarueid npsMon B
npejrenax HOPMHPYEMOIro yyacTka. YacTHBIMM BHJIAMHU  SIBIISIFOTCS]
BBIIYKJIOCTb ¥ BOTHYTOCTb.

OmxnoneHuss u 0onycku pacnonoxcenus nogepxnocmetl. OTKIOHEHUEM pacronoxenus EP
Ha3bIBACTCSl OTKJIOHEHHWE pEAbHOTO PACIOJIOXKEHHS pPAacCMAaTPHBAEMOTO JJIEMEHTa OT €ro
HOMUHAQJIBHOTO pacrnoyioxeHus. [log HOMHUHANIBHBIM TOHMMAETCSl PACHOJIOXKEHHE, OIpeNeIsieMoe
HOMUHAQJIGHBIMU JIMHEHHBIMH W YTJIOBBIMH pa3Mepamu. J[Isi ONEHKHM TOYHOCTH PACIOJIOKCHHS
MOBEPXHOCTEH, KakK MpPaBHUJIO, Ha3zHAyaloT 0a3bl. JIOMYCKOM pacroiOoKEeHHs Has3bIBaeTCs Mpenel,
OTPaHUYMBAIONINI JOMyCKaeMoe 3HAUYE€HUE OTKJIOHEHHs pAacIoOJOXKEeHUs ToBepxHocTer. [lome
JIOIycKa pacroioskeHust TP - 001acTe B MPOCTPAHCTBE WM 3aJJaHHOM IJIOCKOCTH, BHYTPU KOTOPOM
JIOJDKEH HaXOIMTHCS TPHIIETAIONINA JIIEMEHT WM OCh, IEHTP, TIOCKOCTh CHMMETPHH B IpeJeiax
HOPMHPYEMOT'O Y4YacTKa, IIMPUHA WINM JMaMeTp KOTOPOHM OIpeneliseTcsl 3HaueHHeM [OoIycKa, a
pacmoaokKeHue OTHOCUTEIbHO 0a3 — HOMUHAJIBHBIM PACHOJIOKEHUEM PacCMaTpUBAEMOrO 3JEMEHTA.
B Tabn. 7.3 mnpuBeneHbl JOMYCKH, OrPAaHUYMBAIOUINE OTKJIOHEHHUS pACIONIOXKEHUS MEXIy
WIMHIPUYECKUMHU U TJIOCKUMHU MOBEPXHOCTSIMU, UX 0003HaUYEHUE U M300pa’keHUe Ha YyepTekax Io
['OCT 24642-81. OueHka BeIMYUHBI OTKIOHEHUS PACIIONIOXEHUS MPOU3BOAUTCS MO PACIIOIOKEHHIO
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npujeraromeil  MOBEPXHOCTH, TMPOBEJACHHOM K pealbHOW MMOBEPXHOCTH; TakUM 00pa3oMm
WCKIIFOYAIOTCS. W3 PAcCMOTpPEHHsI OTKJIOHEHUs (opmbl. B mnpumedanumsx (tabn. 7.3) ykazaHbl
JIOITYCKH, KOTOPBIE MOTYT Ha3HA4YaThCs JTUOO B pajilyCHOM, JTUOO B TUAMETPATIbHOM BBIPAKCHUSX.
[Ipy HaHeceHHM STUX JOIMYCKOB Ha YEpTEXax CleyeT yKa3blBaTh COOTBETCTBYIOIIMI 3HAK Mepes
YKCJIOBBIM 3HAYEHUEM JIOMYCKA.

Ta6un. 7.3. Buapl 1omyckoB

IIOCKOCTh LVTHH]IP
pacnonomenns | weomme |"™™|_ puenoromenns | e | "™
napayuienbHoctd TPA I
é neprneHuKynsapHoctu TPR 1
é HaksoHa TPN =
- CUMMETPUYHOCTH TPS = [T, T/2
napasiensaocta TPA /f ?.?&?HGHBHOCTH gees I
nepreHukymsipaoctd TPR | L nepekoca oceit TPAy /i
& naxnona TPN = neprnesaukyinsapHoctu TPR|| L
E CUMMETPUIHOCTH TPS —= |[T,T/2 ||naxnona TPN =
al MO3UIIMOHHEBIN T PP —E}- 2, R ||[coocHoctu TPC © g, R
NnO3UIMOHHbIN TPP &y 9, R
niepecedeHus 1PX X T,T/2

Cymmapnsie 00nycKu u OmMKIOHEHUs hopMbL U PACHONIONHCEHUS NOBEPXHOCMEN

CymmapHbIM  OTKJIOHEHHEM (¢GopMbl U pacrnoioxkeHuss EC HazbIBaeTCsl OTKJIOHEHUE,
SBJISIIOIIEECS] PE3yJIbTATOM COBMECTHOIO IMpPOSIBICHUS OTKIOHEHHS (OpPMBI M OTKIOHEHHS
PAacIoJIOKEHUsI paccCMaTpUBAEMOIl MOBEPXHOCTH WM PaccMaTpUBaeMoro Mpoguis OTHOCHUTEIbHO
6a3. [Tosie cymmapHoro nomycka Gpopmsl U pacnionoxenus 1C - 3To 061acTh B IpOCTPaHCTBE WIN Ha
3a/laHHOM TTOBEPXHOCTH, BHYTPU KOTOPOW JIOJKHBI HAXOJUTHCS BCE TOUKH PEAbHOW MOBEPXHOCTH
WIK pealbHOro Mnpoduis B Mpeferax HOPMUPYEMOro ydacTka. OTO TIOJ€ HMMEET 3a/JaHHOe
HOMUHAQJIBHOE IOJIO)KEHHE OTHOCUTEIbHO 0a3. Buabl cyMMapHBIX JONYCKOB, MX 00O3HaueHHE
npuBeneHsl mo ['OCT 24642-81 B tabm. 7.4.

Tabn. 7.4.
Luonycx TopueBoro ouenus TCA H

Luonycx nojHoro Topuesoro 6uenus TCTA H

L:(onyCK noJTHOTO paauansHoro ouenus TCTR H

Laonycx OueHus B 3a1aHHOM HampasieHuu 1CD H

d
2

L:(onycx paguansHoro ouenus TCR H 4
v

/

=

morryck (opMsbl 3aaanHoro npoduis TCL

A

morryck (opMbl 3a1aHHOM noBepxHocTH TCE [
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Vkasanue Oonyckoe @opmel u pacnonogcenus nogepxHocmell na uyepmedicax. Jlomycku
(GopMBI M paCIOJIOKEHUS] MOBEPXHOCTEW YyKa3blBalOT HAa YEPTEKaX YCIOBHBIMM OOO03HAUYEHUSIMH.
VYkazanue J0mycKOB ()OPMBI M PACIOJIOKEHUS TEKCTOM B TEXHHUYECKUX TPEOOBAHUAX JIOIMYCTHMO
JMILIb B T€X CIydasx, KOrJa OTCYTCTBYET 3HAK BUZA Aomycka. [Ipu ycioBHOM 0003Hau€HUM JaHHBIE
0 Jomyckax (OpMBI W PACHOJOXKEHHS IOBEPXHOCTEH YKa3bIBAIOT B NPSIMOYTOJILHOM paMKe,
pasJesieHHoi Ha yacTH (puc. 7.1), B mepBoii 4acTH KOTOPOl yKa3bIBaeTCsl 3HAK JOIYCKa, BO BTOPOH—
YHCIOBOE 3HAUYEHHUE JOMYCKa, a MPH HEOOXOIMMOCTH U UIMHY HOPMUPYEMOT'O Y4acTKa, B TPETheH U
HOCEIYIOIUX YacTsX — OykBeHHOe oOo3HaueHue 0a3. PaMKy peKOMeHIyeTcsi BBINOJIHATH B
TOPU30HTAILHOM IOJIOKeHUH. [lepecekars paMKy JoImycka KakKUMHU-TH00 TUHUSAMHU HE JTOMYCKaeTCsl.
Ecnu ponyck OTHOCUTCS K OCH WM K IUIOCKOCTH CUMMETPHUHU, TO COEIMHUTEIbHAS JUHUS JOJDKHA
OBITH MPOJODKEHHEM pa3MepHOi nuHuM (puc. 7.1). Ecnm ke oTkinoHeHHMe wiu 0a3a OTHOCATCS K
IIOBEPXHOCTH, TO COEIMHUTEIbHAs JMHUA HE JOJDKHA COBNAAaTh C pasMmepHoil. Ecim pasmep
JIIEMEHTA YK€ yKa3zaH, pa3MepHas JUHHs JOJDKHAa ObITh Oe3 pa3Mepa, W €€ paccCMaTpUBaIOT Kak
COCTaBHYIO 4acTh YCJIOBHOIO 00O3HaueHMs Aomycka. YucioBoe 3HaueHUe J0MYyCKa JAeHCTBUTEIBHO
JUIsL BCEM MOBEPXHOCTHU WM JUIMHBI 3JIEMEHTa, €CJIM HE 3aJaH HOpMHpYyeMbld yuyacTok. Ecim s
OJTHOTO 3JIeMEHTa HEOOXOJMMO 3aJaTh JBa Pa3HbIX BMJA JOINYCKA, TO PaMKH JOIYyCKa MOXHO
0o0BeMHATh U pacrojaraTh UX TaK, Kak Moka3aHo Ha puc. /.1. ba3pl 0003HaualOT 3au€pHEHHBIM
TPEYTroJbHUKOM, KOTOPBII COENHSAIOT IPU IOMOIIY COSANHUTENBHON JIMHUHU C PAMKOW JOITyCKa WU
paMKoOH, B KOTOPOH YKa3bIBalOT OYKBeHHOE 0003Ha4YeHHE 0a3bl. Eciu HET HEOOXOMMOCTH BEIJCISATh
Kak 0a3y HM OJIHYy U3 IOBEPXHOCTEH, TO TPEyroJbHHK 3aMEHSIOT CTpenkoil. JIuHelHble pa3mepsl,
ONpEACAIONME HOMHHAJIBHOE  pACHOJOKEHUE  DJIEMEHTOB, OrPAaHUYMBAEMBIX  JOIMYCKOM
pAacIoNIOKEHHsI, YKa3bIBAIOT HAa YepTekaxX B MPSIMOYTOJbHBIX pamkax. Eciu momyck pacnojoxkeHus
wii (GopMbl HE yKa3aH KaK 3aBUCHMBIM, TO €ro CUMUTAIOT HE3aBHCUMBIM. UMCIOBBIC 3HAUYCHHS
JIOITYCKOB (OPMBI, JTOMYCKOB PACIOJIOKEHHUSI U CYMMAapHBIX JOIYCKOB (OPMBI M PACIIOIOKEHHS
MOBEPXHOCTEHN JOJKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0JI. 7.5.

KA ‘
7/ /S )
y ﬁ —~ .

a 0 !
5]
Puc. 7.1. Hanecenue 10mycKoB OTKJIOHEHUSI TOUHOCTH ()OPMBI I B3aUMHOTO PACTIONIOXKEHHS
MOBEPXHOCTEN IeTAIN

Tabn. 7.5. YUucnoBble 3HA4Y€HUS JOMYCKOB (OPMBI, JOMYCKOB pACHOJOKEHUS U CYMMAapHbIX
JIOITYCKOB (hOPMBI M PacIioIOKEeHHUs! TOBEPXHOCTEH

MKM |
0,1 | 0,12 /0,16 | 0,2 | 0,25 103 lo4a  |los o |08 |
1 |12 |16 | 2 |25 |3 I |5 | 6 | 8 l
10 |12 |16 | 20 |25 /30 | 40 |50 |60 IE
100|120 | 160 200 |[250 ]300 |[400 |[500 |/600 ]800 |
1000 |/ 1200 | 1600 || 2000 |[2500 | 3000 |/[4000 |/5000 | 6000 | 8000 |
10000 /12000 | 16000 |- |[- | - |- |[- |[- |[- |
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Tabn. 7.6. YpoBHH OTHOCHTEIHHON T'€OMETPUYECKONW TOYHOCTH M COOTBETCTBYIOIIME UM CTEICHH
TOYHOCTH (POPMBI HIMIMHAPUYECKUX TOBEPXHOCTEN

KBanuTeTsl Jonycka pasmepa | 4 | S | 6 | Il | 8 |

YPOBHHU T€OMETPHUIECKON TOYHOCTH |A |_|_|JJJ A |JJ A| B |JJJJ

Crenenu Tounoctd mo 'OCT 24643- 81|2 |_|_|JJJ 5 |JJ 6 | 5 |JJJJ

KBanuTeTsl jonycka pasmepa | 9 | 10 | 11 | 12

YPOBHHU T€OMETPUYECKON TOYHOCTH |A |_|_|JJJ A |JJ A| B |JJJJ

Crenenu Toydoctu no 'OCT 24643-81|8 Iﬂﬂﬂﬂﬂ 10 |ﬂg 11| 10 |ﬂjjJ

Tabn. 7.7. JlonyCcKy NUJIMHAPHYHOCTH, KPYTJIOCTH, MPO(UIISI MPOJOIBHOTO CEYECHUs (B COKPALICHUHN)

HurepBaisl CreneHu TOYHOCTH |
nommnanmeReIX™| 1 [ 2 | 3 |4 ][5 | 6] 7] 8] 9] 10] 11] 12]
pa3mMepoB, MM

AO0IYCKHU NUJIMHAPHUIHOCTH, KPYIJIOCTH, HpO(l)I/IJUI IMPOAOJIBHOI0 CCUCHUA, MKM|

Jlo 3 | 03 |05 08 |[12] 2| 3] 5| 8 12] 20 30| 50 |
C.31010 | 04 | 06 ] 10 | 16 25] 40/ 60] 10| 161 25| 40| 60 |
Ce.101018 | 05 ] 08 12 | 2| 3] 5] 8 ] 12] 20] 30 50] 80 |
Cs. 181030 | 06 | 1 | 16 | 25| 4 ] 6 |10 16] 25] 40 | 60 ] 100]|
Ce.301050 |08 |12 2 | 3| 5 8] 121 20] 30] 50] 80 ] 120]
Ce.5010120 || 1 |16 25 | 4| 6 |10 16 | 25] 40 60 | 100] 160 |
Ce.12010250 | 12 | 2 || 3 | 5| 8 ] 12 20 30] 50] 80 | 120] 200 ]|

*HOII HOMUHAJIbHBIM PasMCpPOM IMOHHUMACTCA HOMUWHAJILHBIN AUaMCTP MOBCPXHOCTH.

Tabn. 7.8. Jlomycku mnapaienbHOCTH, MNEPHEHAUKYISIPHOCTH, HAKJIOHAa, TOPLEBOTO OHEHUs H
MIOJIHOTO TOPLIEBOTO OMEHMUs (B COKPAILIEHUH)

I/IHTepBaJ'IBI CTeneHn TOYHOCTHU |

HOMHHAJIBHBIX || 1 |2 |3 |4 |5 |6 |7|8|9|10|11|12|
pasmMepoB, MM

AOIIYCKH IMapaJUICIIbHOCTH, IICPIICHAUKYIAPHOCTH, HAKJIOHA, TOPLIEBOT'O
OMEeHUS U TIOJTHOTO TOPLEBOI'O 6I/ICHI/I$[, MKM

Jlo 10 o4 o6 |1 ]1,6 |25 |[4 |6 |10 |[16 |[25 |40 |60 |
Ce. 101016 |05 |08 |12 |2 |3 |5 |8 |12 |20 |30 |50 |[80 |
Ce.161025 |06 |12 |16 |25 |[4 |6 |10 |16 |[25 |40 | 60 | 100]
Ce.251040 |08 |12 |2 |3 |5 |8 12|20 |[30 |50 |80 |/120]
Cs. 401063 (1 |[16 |25 ][4 |6 ]10 (16 | 25 ][40 |60 | 100] 160]
Cs.6310100 |[12 J[2 |3 |5 |8 12 (20 |30 ][50 |[80 |/120] 200]
Cs.10010160|/16 |25 |4 |6 |10 |16 (25 | 40 |60 | 100] 160] 250]
Cs. 160102502  |[3 |5 |[8 |12 |20 /30 |50 |[80 | 120] 200] 300]
HpI/IMeanI/IC. HpI/I Ha3HA4YCHUU JOOIIYCKOB IMapaJlJICIbHOCTH, MNCPICHAUKYIAPHOCTH, HAKIIOHA I1OJ
HOMHHAJIBHBIM pasMCpOM IIOHUMACTCI HOMHUHAJIbBHAA [JIMHA HOPMHPYEMOIo YydaCTKa HIIN
HOMHUHAJIbHAA HdJIWHAa Bcen paCCManI/IBaeMoﬁ MMOBEPXHOCTHU (,Z[J'I}I A0IyCKa IMapajlICIIbHOCTH -
HOMMHAJIbHAS JIMHA OOJIbLIEH CTOPOHBI), €CIIM HOPMHUPYEMBI ydacToK He 3aaaH. [Ipu Ha3HaueHuu
AOITYCKOB TOPLCBOTO oneHus noa HOMHUHAJIBHBIM pasMCpPOM MOHUMACTCA BaHaHHLIﬁ HOMHWHAJIbHBIN
JUaMeTp WM HOMUHAJIbHBIN OOJIBLINI TuaMeTp TopleBoil moBepxHocTH. [Ipy Ha3HaUeHUHU AOMYCKOB

IMMOJIHOT'O TOPLICBOT'O 6I/IeHI/ISI oA HOMUHAJIBHBIM PasMEPOM IMMOHUMACTCSA HOMHUHAJIbHBIA 60JIBH_II/If/'I
JIMAMETP paccMaTPUBAEMOMN TOPIIEBOM MTOBEPXHOCTH.
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Tabn. 7.9. Jlonycku paauanbHOTO OMEHHS] U MOJHOTO PaJUaIbHOTO OMEHHSI, JOIMYCKA COOCHOCTH,
CUMMETPUYHOCTH, TIEPECCUCHUS OCCH B TUAMETPATHbHOM BBIPAKCHHH (B COKPAIICHUH )

NuTtepBais CreneHu TOYHOCTHA

HOMHUHAJIbHBIX 1 |2 |[3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |-

pa3MepoB, MM
Jomycku paguanbHOro OMEHUS U IOJHOTO pajuanbHOro OueHus. Jomycku

COOCHOCTH, CHMMCTPUYIHOCTH, IICPECCCUCHUA oceil B ANaMCTpPaJIbHOM
BBIPAXXCHUHU, MKM

Jlo 3 o8] 122 |3 |5 |8 12 ]20]30 |50 |[80 |[120]- |
Cs. 3 10 10 1 16|25 1|4 |6 |10 |16 |25 |40 |60 | 100]160]- |
Cs. 10 10 18 l12]2 |3 |5 |8 |12 |20 |30 |50 |80 | 120]200] - |
Cs. 18 110 30 l16]25 |4 |6 |10 |[16 |25 |40 | 60 |100] 160] 250 - |
Cs. 30 10 50 2 |[3 |5 |8 |12 ][20 |[30 |50 |80 |[120]/200]/300]- |
Cs. 50 10 120 |25]4 |6 |10 |16 |[25 |40 |60 | 100| 160] 250] 400] - |
Cg.120 10 250 3 |5 |8 |12 |20 |[30 |50 |80 | 120|200} 300]500] - |

[Tpumeuanue. [Ipu Ha3HAUYEHUH JOMYCKOB PAgHaIbHOTO OMEHUS M MOJHOTO PaJAHaIbHOTO OMEHHS
110/l HOMMHAJIBHBIM Pa3MepOM IIOHUMAETCSI HOMUHAJIbHBIA JUAMETP pacCMaTpUBAEMOM TOBEPXHOCTH.
IIpn Ha3HAYE€HHH JOIMYCKOB COOCHOCTH, CHMMETPUYHOCTH, IIEPECEUEHHUsI OCEH 110 HOMHUHAIBHBIM
pa3MepoM IOHUMAETCs HOMMHAJIBHBIA IUAaMETpP PacCMaTpPUBAaEMOM IIOBEPXHOCTH BPALLCHHUS WIH
HOMMHAJIBHBIA pa3sMep MEXIYy MOBEPXHOCTSAMH, 00pa3yloIUMU paccMaTpUBAEMbIil CUMMETPHUYHbII
snemMeHT. Eciin 6a3a He yka3bIBaeTcsi, TO JOMYCK ONPEAEISAeTCs IO JIEMEHTY ¢ OOJIBIINM Pa3MEpPOM.

Memoouka évinonnenus padoomot.

CryneHTy BblIAaeTCd 3aroToBKa YepTeXa, Ha KOTOPOM YKa3aHO, Kakue TpeOoBaHMS K
TOYHOCTH ()OPMBI M TOYHOCTHU B3aUMHOI'O PACIIONIOKEHHs MOBEPXHOCTEH HEOOXOAMMO HAaHECTH Ha
YepTeK.

1. Ilpoananusupyiite yeprex aetanu. ONMIIMTE KPaTKo (PU3MYECKYIO CYHIHOCTh KaKJOro U3

TpeOOBaHUM.

2. OmpenenuTte cTeneHb TOYHOCTH U3 Tabd. 7.6.

3. Bemmummre 10MycKy Ha 3alaHHbIC TapaMeTpsl (cM. Tabi. 7.7, 7.8 u 7.9).

4. BpruepTute 3CKHM3 JAETalM U HAaHECUTE Ha HEro TpeOOBaHUS K TOYHOCTH (OPMBI M B3aMMHOTO

PaCIIOIOKEHHS TIOBEPXHOCTEN C yUE€TOM BHIIIETIEPEUNCICHHBIX TpeOOBaHuil 1 Tabm. 7.5.
Konmponwsnuvie eéonpochwi.

Kakumu cranapraMu periiaMeHTUPYIOTCS JOMYCKU ()OPMBI U PACIIONOKEHHS TOBEPXHOCTEN?

Yro HazbIBaeTcs OTKIOHEHHEM (opmbl EF?

Uro Ha3pIBaeTcs gonyckom (popmer TF?

Korna naznavarot nomycku Gpopmbi?

Uto Ha3bIBAETCS OTKIIOHEHUEM OT IUIUHIPUIHOCT?

Yro Ha3pIBaeTCA OTKIOHEHUEM OT KPYIJIOCTH?

UYto Ha3bpIBaeTCA OTKIOHEHUEM MPOQUIISI TPOIOJILHOTO CEUYEHUU?

Yro Ha3pIBaeTCA OTKIOHEHUEM OT INIOCKOCTHOCTH?

Yto Ha3bpIBa€TCA OTKIOHEHUEM OT MPSIMOJIMHENHOCTH B IJIOCKOCTHU?

0. Ilepeuncnure OTKIOHEHHS U JOMYCKH PACIIONI0KEHUS TTOBEPXHOCTEM.

11. Yro Ha3bIBaeTCs CyMMapHbBIM OTKJIOHEHHEM (opMbl U pacnoioxeHuss EC?

12. TlpuBeaure 00O3HAYEHUS JOMYCKOB (POPMBI U PACIIONOKEHHSI TIOBEPXHOCTEN HA YepTekKax.

13. Ha3zoBuTe ypOBHH OTHOCHTEIHHON T€OMETPHYECKONH TOYHOCTH M COOTBETCTBYIOIINE UM CTETICHU

TOYHOCTH (POPMBI IMITMHAPUIECKUX TOBEPXHOCTEH.

B ©o0oNOOlE W =

IIpakTuuyeckas padéora Ne 8
Br10op mocagky MOAIMIHHKA B KOPIYC H MOCAJAKH BAJIa B MOJAIINNHHK
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Ilens pabomsi. O3HAKOMUTHCS C OCOOCHHOCTSIMU (POPMHUPOBAHUS MOCAAOK TMOALUIMITHUKOB
KAueHHUs B KOPITYC M Ha BaJl.

Teopemuueckue npeonocvliku.

Toowunnuux — 3TO KOHCTPYKTUBHBIN y3eI1, MpeJHa3HAYCHHbIN U1 MOABUKHBIX COCIUHEHUIA
JeTajel M SBISIONICHCS YacThiO OMOPHI WM YIOpa, KOTOPOE MOAAECPKUBAET BaJl, OCh WJIH HHYIO
MOABMKHYIO KOHCTPYKLMIO C 33JaHHOW KECTKOCThIO. [loamMNHUKH, SBISAACH ONOpaMU Ui
MOABUKHBIX YaCTEW, OMPEIEISIOT UX IMOJOXKEHUE B MEXaHU3ME M HECYT 3HAUUTEIbHBIC HArpy3KHU.
J{0JIrOBEYHOCTh MOAIIWIIHUKOB Kay€HUs ONPEIEseTCs BEIWYMHOM U XapaKTEpOM Harpys3Kw,
TOYHOCTBIO H3TOTOBJICHHS, MPABUIBLHON IMOCAAKONM Ha Bajl W B OTBEPCTHE KOpIyca, KauyeCTBOM
MOHTa)ka. B 3aBHCHUMOCTH OT TOYHOCTHM H3TOTOBJIEHHS M COOpKH JJisi pa3iMyYHbIX THUIIOB
MOJAMIUITHUKOB YCTAHOBJIEHBI KJIACCHI TOYHOCTH. JIJIs IIAPUKOBBIX pPAaJUAIbHBIX M PaguaIbHO
VIOPHBIX TOJIIUIHUKOB M I POJUKOBBIX pamuaibHbix mnoammmaukoB ['OCT 520-2002
«[logmunuukn kKadenws. OONME TEXHUYECKHE YCIOBUS." YCTaHABIMBACT CICIYIOIIUE KITaCChI
TOYHOCTU MOMmHUIHUKOB: 8, 7, N, 6, 5, 4, T, 2 (0ob603Ha4YeHHs yKa3aHbl B TOPSIKE BO3pPACTAHUS
TOYHOCTHU). J{J1s1 pOJTMKOBBIX KOHUYECKHX MOJAIIUITHUKOB YCTAaHOBJICHBI KJIAcChl TOUHOCTH 8, 7, 0, N,
6X, 6, 5, 4, 2. Jlnga Bcex NOALIMIIHUKOB, KPOME KOHHYECKMX HOPMAJIbHBIA KJIacC TOYHOCTH
o0o3HavaroT 3HakoM (. J[JiT KOHWYECKUX MOAIIUITHUKOB HYJICBOW KIJIACC TOYHOCTH O0003HAYAIOT
3HakoM 0, a HopmanbHbIH— OykBoii N. J[7151 0003HaUeHUS Kllacca TOYHOCTH 6X UCHOIB3YIOT 3HAK X.

Kiaccel TOYHOCTH OIpPENeNsIFOT JOMYCKH pPa3MepoB, (GOpPMBI M B3aUMHOIO TIOJIOKEHUS
9JIEMEHTOB JleTajllell MOJIIUIHUKA KadeHHs (IOpOXKEeK KadeHHus, Tel KauyeHUs U T.1.); JOIYCKHU
pa3MepoB u (OPMBI MMOCATOYHBIX TTOBEPXHOCTEH HAPYKHOTO M BHYTPEHHETO KOJICI MOMITHUITHHKA
KAueHHUs; JONYCTUMbIE 3HAYEHUs MapaMeTpoOB, XapaKTEPU3YIOLIMX TOYHOCTb  BpaIICHUS
MOAIIUITHAKOB.  JIOTIOJIHUTENBHBIE TEXHHYECKWE TPeOOBaHUS K  MOAIMIMITHUKAM  KAYCHHS
yCTaHaBIMBAIOTCA Tpems Karteropusmu: A, B, C.

JIist mocazoK MOIIMITHUKOB B KOPIYC M Ha Bajl MPUHAT psijl pekoMeHaoBaHHBIX. [locamgku
[IAPUKOBBIX U POJUKOBBIX pPaJHUaJIbHBIX U pPaldaibHO-YINOPHBIX MOIIIUIHUKOB (IIPH OCEBOI
PEryINpOBKE paJruaibHO-YIOPHBIX KOJIEI] MOANIMITHIUKOB) PEKOMEHIYIOTCS MOCAIKH, TIPHBEICHHBIC B
ta0s. 8.1. Ilpu perynmupyeMoM HApy>KHOM KOJbIE C MUPKYISAIHOHHOM HArpyXeHHH PpagralibHO-
YIOPHBIX MOJIIUITHUKOB peKoMeHaytoTcs mocanku JS7/10 u Js7/16.

Ta6u. 8.1 (Tabyuiia 1aHa B COKpAICHUH).

BHUJ KOJIbIla |BI/I,ZL HarpyxeHus;d IpeKOMeHI[yeMLIe IIOCaaKH |

LO / n6, LO / m6, LO / k6, LO / js6
L6/n6, L6/ m6, L6 /K6, L6/ js6

BHYTPEHHEE KOITbIIO, OCATKA HA BT || LO / js6, LO / k6, LO / g6, LO / f6
L6/js6, L6/k6, L6/g6, L6/f6

KoJIeOaTeNbHOE I LO/js6, L6/ js6 |

LUPKYJISIPHOE

N7 /10, M7 /10, K7 / 10, P7 / 10
N7 /16, M7 /16, K7 /16, P7 /16

MECTHOE |H7 /10, H7 /16 |
konebarensoe  |Js7 /10, Js7/16 |

[IUPKYJISIPHOE

HApYy’>KHOC KOJIBIIO, ITOCAAKa B KOPITYC

[Tonst 1OMYCKOB [T BHYTPEHHETO U HApYKHOTO KOJIEI MOIIMITHUKA KaUeHHUs! PacIIOOKEHbBI
OJIMHAKOBO OTHOCHTEIILHO HYJICBOW JIMHWH, BEpXHEEe OTKIOHEHHE paBHO (), HIDKHEE — OTPHUIIATEIbHOE
(pucynok 7.1). Bamel ¢ momsimu jmomyckoB 6, p6, n6, m6, K6 mpu conpspkeHUH ¢ BHYTPEHHUM
KOJIBIIOM TTOJIIMITHUKA O0ECIIeYNBAIOT MOCAAKH ¢ HaTsroM. B Tabn. 8.2 mpuBeneHBI mpenenbHbIe
OTKJIOHEHUSI OTBEPCTHSl BHYTPEHHEro Kojblia, a B Taba. 8.3 OTKIOHEHHUS HAPYXKHOTO KOJbIA JUIS
IIAPUKOBBIX M POJIMKOBBIX PAIHATBHBIX U MIAPUKOBBIX paJHalbHO-YIOPHBIX MTOJIIUITHUKOB.
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MOJIIUITHAKA B OOIIEM ClTydae COCTOMT W3 Psi/ia yIJIOB, BEI3BAHHBIX OTKJIOHEHHUSMHU PACIIONOKCHHS
0a30BBIX DJIEMEHTOB JIE€TAJIEH:
0 =01+ 02 + 03 + 04 + 05

rae 0X — cyMMapHBI JOMYCTUMBIA Yol B3aMMHOTO I€peKoca KoJjell MOJIIUIHUKOB KaueHus,
peKoMeHIyeMble 3HadeHus yria, ycranoBileHHbie ['OCT 3325-85. 61 — yrom, BBI3BaHHBIN
OTKJIOHEHHEM OT COOCHOCTH IOCaJI0YHON MOBEPXHOCTH Bajla OTHOCHTENBHO 00mIel ocu; 62 — yrod,
BBI3BAaHHBI OTKJIOHEHHEM OT TEPHeHIUKYIIPHOCTH 0a30BOr0 TOpIa Baja WIM JETajei,
YCTaHOBJICHHBIX Ha HEM, OTHOCUTEJIBHO OOIIEN OCH MOCaJOYHBIX TTOBEPXHOCTEH Bajla; IOMyCTUMBIE
3HAYEeHHUs yIJIa U COOTBETCTBYIOLIME €My TOpIoBble OmeHus, ycranosineHusie ['OCT 3325-85; 03 —
yroi mporuba JMHHUM Bajla MOJ JEHCTBMEM HArpy3Ku); 3HAU€HUE yrja pPacCUUTHIBAETCS IO
COOTBETCTBYIOIUM (opmynaM; 04 — yron, BbI3BaHHBI OTKIOHEHHEM OT COOCHOCTH IOCAJ0YHOM
MOBEPXHOCTU OTBEPCTHUSI OTHOCUTEIIHLHO 00I1Iel OcH 0TBepCTHil; 05 — yroi, BEI3BaHHBIN OTKIOHEHUEM
OT TEPHEeHIUKYISIPHOCTH 0a30BOr0 TOpIa KOpIlyca OTHOCHUTEIBHO OOILIeH OCH; JOoIycKaeMble
3HAYCHHUsI YTJIa U COOTBETCTBYIOIIME €My TOPIIOBbIe OneHus, ycranoBieHHbie ['OCT 3325-85.

Mexny yriamu Imepekoca KoJiell MOJIIMIIHMKA W COOTBETCTBYIOIIMMHU IPEAEIbHBIMU
OTKJIOHEHUSIMU Yy JeTajeil CyIIeCTBYeT OMpeJesieHHas 3aBHUCUMOCTh. Hampumep, OTKIOHEHHS OT
COOCHOCTH PACCUUTHIBAIOT HA OCHOBAHUU I€OMETPUUECKUX MOCTpoeHui. CBsi3b MEXy TOPLIOBHIMU
OMEHMSIMH U BBI3BIBAEMBIMU MMM yriamu repekoca 02 u 05 Gosiee cliokHas, TOITOMY 3TH 3HAYCHUS
paccuuTaHbl 1Mo pekomeHAanusM. CBS3b MEXIY TOPLOBHIMU OHMEHUSMH W BBI3BIBAEMBIMU HMHU
yriamMm nepekoca mnpejacraBieHa B Tabn. 8.4. lllepoxoBaTocTh NOCAAOYHBIX IMOBEPXHOCTEH,
CONpAraéMbIX C KOJIbLIaMU MOAIIMIIHUKA JeTajled, 3aBUCUT OT JAMaMeTpa M Kjacca TOYHOCTH
noamunHuka. CoOTBETCTBYIOIINE 3HAYCHUSI TapaMeTpoB Ra Jisi moca qouHbIX MOBEPXHOCTEH BaJIOB,
OTBEPCTUH M TOPIIOB 3aIUICYMKOB BaJOB U KOPITYCOB MPEACTABICHHI B Ta0. 8.5.

Ta6mn. 8.4. CBsi3b MeX/1y TOPIOBBIMI OMEHHUSIMU M BBI3BIBAEMBIMU UMH YTJIAMHU TIEPEKOCa

JIOITYCK TOpPLEBOro OueHusi, He OoJiee

BaJIoB d, MM 0 6

JIOITYCK HOMHWHAJIBHBIX JIHaMeTpoB|KIaCC TOYHOCTH IMOAUINITHAKA |

ouenue As, MKMl yromu ®2| oueHue Ay, MKM yron 0

ceeinie 18 1o 30 |21 | . |13 | .
cepime 30 1o 50 |25 |1'50 16 |1 9
ceeinie 50 10 80 |30 | . |19 | .
cebime 80 mo 120 |35 |0'75 22 IOAO

JIOITYCK TOPIEBOro OMeHus1, He boJiee

JIOITYCK HOMHHAJIBHBIX JHaMeTpOB|KIaCC TOYHOCTH IMOAIINITHAKA
BaJoB d, MM 0 6

Ouenue Ay, MKM| yroi ®5| Ouenue As, MKM |yron Os

|
|
|
|
11.10' |
|
|
|

csbiie 30 1o 50 |39 | . 1125 |
cebie 50 10 80 |46 |1'50 |30 |
cebime 80 10 120 |54 |1.10° |35 |0.50"
cebime 120 0 180 |63 |0.90" |40 |0.45'
cebime 180 0 250 |72 |o.85" |46 |0.40"

Tabn. 8.5. Ilapamerprl Ra mocago4HbIX MOBEPXHOCTEW BaJiOB, OTBEPCTHH M TOPLIOB 3aIJIEYUKOB
BaJIOB U KOPITYCOB

HomuHabHBIC THaMETpPhI
Kiaccsl Tounoct
[TocamouHbie MOBEPXHOCTH 1o 80 MM | 80...500 Mmm
MOAIINITHAKOB
Ra, MmkMm
Basios 0 1,25 | 2.5
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6,5 0,63 1,25

4 0,32 0.63

o 0 1,25 2,5
OTBepcTuii KOpIycoB SEa 063 =
ToplI0B 3aMJIeYnKOB BaJIOB U KOPITYCOB g 2,5 2,5
6.5,4 1,25 25

Memoouka évtnonnenus pabomot.
1. [TonyuuTs 3a1aHue y IpenogaBaTess.
2. Boi6epute u3 Tabi1. 8.1 pekoMeHJ0BaHHYIO TIOCAIKY MOAIIMITHUKA Ha BaJl.
3. Paccuuraiite U MOCTPONUTE CXEMBI PACIIOIONKEHUS MOJIEH TIOMYCKOB B MOCAAKE MOAMIUITHUKA HA Bajl
(cM. puc. 8.1), ucronb3ys tabm. 8.2 u 8.3.
4. Boibepure u3 Tabi. 8.1 peKkOMEHIOBaHHYIO IMOCA/IKY MOANTUITHUKA B KOPITYC.
5. PaccunraiiTe U MOCTpPONTE CXEMBbl PACIONOKEHHS MOJEH JOMYyCKOB B MOCAJKE MOAUIMIHHUKA B
kopryc (cMm. puc. 8,1).
6. Ompenenure MIEPOXOBATOCTh IMOCAIOYHBIX MOBEPXHOCTEH BajlOB M OTBEPCTHUH B KOpITyce IS
YCTaHOBKH IMOAMIUITHUKA U TPEOOBAHHS K TOPIIEBOMY OHUEHHUIO.
Konmponsnsie éonpocut
1. Yro Takoe mOAUIUITHUK?
2. Kakue ecTp Kjacchl TOYHOCTHU MOIIMITHUKOB?
3. Ilepeuncnure momycku (GOpPMBI U PACIOJIOKEHHUS TOBEPXHOCTEH IeTayield TOJ TOIIIHITHUKH
KaueHUsl.
4. HazoBuTe peKOMEHAOBaHHBIC MOCAIKU MOAIIUITHUKA B KOPITYC.
5. HazoBute pekoMeH0BaHHbIE MMOCAAKHU MOIIMITHUKA Ha BaJl.

IIpakTnuyeckas padora Ne 9
AHAJIU3 KOHCTPYKIIMHA U HOPMHPOBAHHE TOYHOCTH IUJIHHIAPHYECKHX 3y0UaThIX nepeaay

Teopemuueckue npeonoculiKu.

Teomempuyeckue napamempovl YUIUHOPUYECKUX 3Y0UAmMbIX nepeoad 6HeuiHe20 3ayenieHusl.
Bce reomerpuueckue mapaMeTpsl TMOAPA3ACISIOTCS HA WCXOAHBIE T.€. TapaMmeTpbl, KOTOPHIE
BBIOUPAIOTCS KOHCTPYKTOPOM; OCHOBHBIE MapaMeETphbl, KOTOPHIE PACCUMTHIBAIOTCS HA OCHOBAHHHU
HCXOJIHBIX TIapaMETPOB M KOHTPOJIbHBIC MapaMeTphl - JOMOJHHUTEIbHBIE MapaMeTpbl HEOOXOAUMbIE
JUTSL KOHTPOJISl Ka4eCTBA M3TOTOBIIEHUS 3y0UaThIX KOJIEC.

Ta6m. 9.1. McxonHble napaMeTpbl HUJINHAPHUECKUX 3y0UaThIX nepeaay

o P

d i
._...\
\
&
1
Ne HaMMCHOBAHUC MMapaMeTpa 0603Ha‘I€HI/Ie YUCIIOBOC 3HAUYCHUC
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10
11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

yTOJI TJIABHOTO MPO(UIs
BBICOTA TOJIOBKU 3y0a
KOX((UITUEHT BBICOTHI TOJIOBKH
BBICOTA HOXKKH 3y0a
KOX((UITUEHT BBICOTHI HOXKKHU

paanyc KpUBU3HBI IEPEXOAHON
KpUBOH

KO3 pUIMEeHT pagnyca KPUBU3HBI
IIEPEXOHOU KPUBOM

paauabHbINA 3a30p B Mape
HCXOJIHBIX KOHTYPOB

K03 GUIIMEHT paAralbHOTO 3a30pa

JICITUTEIILHOE MEKOCEBOEC
paccrosiHue

KOA(P(UITUEHT CMEIICHHS

yrout poduis

YToJ1 3aleryIeHus

MEKOCEBOE PACCTOSIHUE
JICTTUTEIIbHBIN TUaMETP IIECTEPHU
JIETTUTENbHBINA THAMETP KoJjieca
IepeIaTOYHOE YHUCIIO

Ha4yaJIbHBIA JUAaMETp IIECTEPHU

HavyaJlbHBIN AUaMETP KoJIeca

KO3 (UILIMEHT BOCIIPUHUMAEMOT O
CMEILEHUs

K03(pPUIIMEHT ypaBHUTEIHHOTO
CMETICHHSI

JUaMeTp BEpIIUH 3yObeB
LIECTEPHU

JTUaMEeTp BEpIINH 3yObeB Kojeca
JAUaMETP BIIaJJWH MIECCTCPHU
JMaMeTp BIIAJUH Kojeca
OCHOBHOW TMAMETP IIECTEPHU

OCHOBHOM MaMeTp KoJjeca

ha
h,*
hy
he*

Ps

pee

C*

Xz

at
Oltwy
Aw
dx

do

do
dpa

dp2
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c=c*m

0.25

a=(z1+2) *m/ (2 cos p)
a=(21+42)*4/(2cos 0° =126 Mm
Xy = X1 + X2 Xs=0+0=0
tg oy =tga/cosf

ot =o=20°

Otw = 1NV Oy = 2Xz tg o/ 71 + 22

O = o = 20°

aw =M (Z1 + Z2)cos a; / 2¢0S B COS Oy
ay=a=126 mm

d; = z; m/cosp

di=21*4=84 mm

d,=2z3m/cos B
d;=42* 4 =168 mm

u=2,/24

u=42/21=2

dw1 = 2ay / (U +1)

Ay =2%*126/(2+1)=84 mm

dwz = 2ay U/ (U +1)
dwp=2%*126*2/(2+ 1) =168 mm

y=(aw-a)/m
y=0

Ay =x5-Y
Ay=0

d;1 =d; +2m (h*a+X1-Ay)

dy =84 +2* 4 (1+0-0) = 92 mm

dap = dy + 2m (h*, + X1 - Ay)
ds1=168+2*4(1+0-0)=176 mm
dpp =d; + 2m (h*a+C* -X1)
di=84-2%4 (1+0.25-0) = 79 mm
dip =dy + 2m (h*a‘l‘C* -X2)

dr, =168 -2*4 (1 +0.25-0) = 163 mm

dbl = d1 COS ot
dp1 = 84 cos 20° = 78.934 mm
dp2 = d, COS o

dp1 = 168 cos 20° = 157.868 mm



pacuem pasmepos 0Jisk KOHMPOIA 3aAUMHO20 NOJIOHCEHUSL OOHOUMEHHBIX npogueli 3y0bes

No
28

HAWMMCHOBAHHUC I1apaMETpa

miar 3alCIiJICHUA Pa

pacueT JJIuHBI 0011ell HopMaiu

29

30

31

32

w

0003HaYEHHE YHCIIOBOE 3HAUCHHUE

Pa=Pb=cosoa=mnmcos a
Pa=4 1t cos 20°=11.808 mMm

Y

HAWMMCHOBAHHUC I1apaMETpa

yroJ mpoQuis B TOUKE Ha

o
okpyxHocTH quamerpa dy d +2xm %

OCHOBHOM YroJI HaKJIoHa 3y0beB P

pacueTHOE YHUCIIO 3yObeB B JUIMHE 7
001el HopMaH f
JUTMHA O0IIel HopMalu
paccTosiHuEe MeXay 3yOheB 001mas
HOpMaJTb SIBJISIETCS] KACAaTEIbHOM K
OKpyxHOCTH [

A

| dof

0003HaYEHHE YHCIIOBOE 3HAUECHHUE

COS ayx =2Z COS a;/ Z + 2X cOoS B

COS axg =21 cos 20° /21 +2 * 0 cos 0°
sin Bp = sin B * cos a

Po=0°
an1=Z/n(tgaxlcoszBb-2xtga/z-
invat)+0.5

Zon = 21/ 1 (tg 20° / cos® 0° - 2 * 0 tg 20°
/21 - inv20°) + 0.5 =3
W=mcosa(n(Z,-05)+2xtga+z
inv ay)
W;=4cos20°(n(3-0.5)+2*0*tg
20° + 21 inv 20°) = 30.69 mm

pacuem nOCMosSHHOU XOpObl U 8bICOMbL 00 NOCHOSHHOU XOPObl
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0003HaYEHNE YUCIIOBOE 3HAYEHNUE
Sc =m (0.5 w cos” &alfa; + x sin 2 &alfa;)

No  nHammeHoBaHue mapamerpa

33 mocrosiHHAs Xopza 3yoa Sc S =4 (0.5 1 cos? 20° + 0 sin 2 * 20°) =
5.548
34  BBICOTa JI0 IIOCTOSHHON XOPIbI he e = 0.5 (d, - 01 - S, tg &alfa)

he = 0.5 (92 -84 - 5.548 tg 20°) = 2.99 mm

Cucmema 0onyckos yurunopuieckux 3youamolix nepeoay

CucteMa 10IYCKOB U ITOCAZ0K 3yO0UaThIX KOJIEC, UCXOs U3 TpeOOBAHUH SKCILTyaTalluu
nepeay, yCTaHaBIUBAET CIEAYIOLINE HOPMbI TOUHOCTH:

* KHHEMaTH4YECKYI0 HOPMY TOYHOCTH 3yOUaThIX KOJIEC U Ilepesay;

* HOPMY TJIABHOCTH pabOThI 3y0UaThIX KOJIEC U TIepeiay;

* HOPMY KOHTaKTa 3yObeB 3yOUaThIX KOJIEC U Mepeaay.

Kaxxnas Hopma umeer 12 creneneil TOUHOCTU. YKa3aHHBIE TPU BHJIa HOPM TOYHOCTH MOTYT
KakK B 3y04aToM KoJjece, TaK U B Iiepejiade B3aMMHO KOMOMHUPOBATHCS U Ha3HAYAThCS U3 PA3HBIX
CTENEeHeW TOUHOCTU. B cuity Toro, 4to psj nokasaTesieil TOUHOCTH, OTHOCSIILIUXCS K Pa3InYHbIM
HOpMaM, T€OMETPUUYECKH CBSA3aHbI, CYLIECTBYET OTPAaHUYECHUE P KOMOMHUPOBAHUH HOPM C
Pa3HBIMH CTENEHSMU TOYHOCTH.

CHCTEME JOMYCKOB UMNMHADMYECKMX 3y GYaTkIX Konec

CTeneHn TOYHOCTH Bkl CONPRKEHHA 3yGbes

T '

k][] ] PIE] ]

[ <]
o
n

KMHEMaTHYECKAA - - MNokaszareny GoxoBoro
N T T HTEKT 3y
TOMHOCTE NasgHOCTE PatoTel KouTakT ayiees 3a30pa
Onanepenad | OnA kenec | GnA nepegad | Ona xonec | AnA nepegad Ana xonec Ana nepegad AnA konec
1. .:_':-:Jr 2 F:i::- 9 I‘l:nt_-._- 12_ f:: '?_ ‘.,.HHC'EE‘H' 23 Mr"il:l' 2? -fgr 29_ E "o
" o HOE NATHD E2HHD2 NAT- -
3. Fir 13. fi KOHTaKTa o kouTakTa | 28. jn min 30. Ewimr
4. For 10. Ffopgr 14, Foper 20. Cymmap- | 24 Cywm- 31. Ex,
' - = HOE NATHO MapHoe NAT- ok
5. Fy 11 f 220 15.F 2o KOHTaKTa HO KOHTaKTa 32. E,
6. Fawr 16. fop, 21.f,
7. Foy 17. foy 22, .‘}., 25. F B
8. Fpr 18. f 26 Foue

Puc. 9.4. Cucrema 10ITyCKOB MIJIMHAPUICCKUX 3yOUaThIX KOJIEC

[Ipy KOMOMHMpPOBaHMM HOPM pAa3HOM CTENEHHM TOYHOCTH, HOPMBI IUIABHOCTH DPAaOOTHI
3y04aThIX KOJIEC U Iiepeiad MOTYT ObITh He OoJiee 4eM Ha JIBe CTENEHU TOYHEE WM Ha OJIHY CTETICHb
rpybee HOpM KMHEMAaTHYECKOW TOYHOCTH; HOPMBbI KOHTAKTa 3yObeB MOTYT Ha3HA4aThCS MO JIIOOBIM
CTeTeHsIM 00Jiee TOYHBIM, YeM HOPMBI IJIABHOCTH, WIH HA OAHY CTEIECHb rpy0dee HOPM IUIABHOCTH.
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Jlist ycTpaHeHHsI BOSMOKHOCTH 3aKIMHUBAHS TIEpeaud IPH HArpeBe M 00eCIeYeHHs] HOpMaTbHBIX
YCIIOBHM CMa3KH Mepeadul T0HKHBI UMETh TapaHTHPOBAHHBINH OOKOBOM 3230 jNmin.

Y CTaHOBIIEHO TIECTh BUOB COMpPsDKCHMI 3y0daThix kosec B mepemade A, B, C, D, E, H u
BOCEMb BHUJIOB JIoMycka | Ha OOKOBOW 3a30p jn: X, Yy, z, a, b, ¢, d, h. O603HaueHus AaHbI B MOPSIAKE
yObIBaHUSI BENWYMHBI OOKOBOrO 3a30pa W Jomycka Ha Hero. COOTBETCTBHE MEXIY BHIOM
COTPSDKEHMS 3yO4yaThIX KOJIEC B Mepeaade M BHJIOM JOIMyCKa Ha OOKOBOHM 3a30p JIOMYyCKaeTCs
U3MEHSTh, IPH STOM TaKXKE MOTYT OBITh UCTIOJIH30BaHBI BUBI JOITYCKOB X, Y, Z.

Bude A B C b} E H

CONPAWERULT | | |

_,".'? min=0
Jin min - 23PAHMUPSSAHAGN
Doxosod 23300

Puc. 9.5

Tepmunbl, 0003HaYeHus u onpeneaenusi no FOCT 1643-81

Tlokazamenu Kunemamuueckou moyHOCmu 3y64amulx Kojiec u nepeoau.

1. lomyck Ha KHHEMaTUYEeCKYyI0 norpemHocts nepenaun Fi'o.

2. Jlonmyck Ha KHHEMaTHUYECKYIO MOTPEHIHOCTh 3youaToro koiueca Fi'.

3. lonmyck Ha Koje0aHne N3MEPUTEIHFHOTO MEKOCEBOI0 PACCTOSIHUS 32 000pOT 3y0UaToro koseca
Fi".

4. Jlomyck Ha OTPENIHOCTh oOKkarta FC.

5. Jlomyck Ha paauanbHOE OMeHue 3youaroro BeHa Fr.

6. Jlonmyck Ha KojeOaHue AMuHBI 001el HopMmanu FVW.

7. Jomyck Ha HaKOIJICHHY!O norpeHocTh K maros FPK.

8. Jlomyck Ha HaKOIUIEHHYIO MOTPEITHOCTH I1ara 3youaroro kojueca FP.

Tlokazamenu naagnocmu pabomsi 3y6uamuix Koiec u nepeoauy

9. Jlonyck Ha MECTHYIO KHHEMaTHYECKYIO OTpeIHOCTh nepeaaun fi'o.

10. omyck Ha NMKIMYECKYIO MOTPEIHOCTh nepenaun fzKo.

11. JTomyck Ha MUKJIXYECKYIO MOTPEITHOCTE 3yOI[0BOI 4acTOTHI B epenaue f2zo.

12. Jlomyck Ha MECTHYIO KHHEMaTHYECKYIO IIOTPEIIHOCTh 3yOuaroro kojeca fi'.

13. Jlonyck Ha kosnebaHuE U3MEPUTETHLHOTO MEKOCEBOI0 pPaccTOSTHUS Ha ogHOM 3yoe fi''.
14. lommyck Ha NIMKIMYECKYIO MOTPEIIHOCTH 3y04aroro koineca fzk.

15. Jlonyck Ha MUKJIAYECKYIO MOTPEITHOCTE 3y0I[0BOI 4acTOTHI 3y0uaroro koneca fzz.
16. IlpenenbHble OTKIOHEHUS 11ara: BepxHee +fPt, amxuee —fPt.

17. llpenenbHblie OTKIOHEHHS mara: Bepxaee +fPb, nmwkuee —fPb.

18. lomyck Ha morpemHocTh npoduis 3yoa ff.

Ilokazamenu koumaxma 3y6beé

19. lomyck mapaiienbHocTH oceid fX.

20. Tommyck Ha mepekoc oceii fy.

21. lomyck Ha HampaiieHue 3yoa Fp.

22. IlpenenbHbIe OTKIOHEHHSI OCEBBIX IIIaroB 10 HOpManH: BepxHee +FPXn, Hikuee —FPxn.
Tlokazamenu 6oxo6o2o 3asopa
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27. OTkII0OHEHHE MexoceBoro pacctosiHus far. [IpeaenbHbIe OTKIOHEHUS] MEKOCEBOTO PACCTOSIHUSI:
BepxHee +fa, nmwknee —fa.

28. lomyck Ha GokoBoI 3a30p T]N.

29. IIpenenpHble OTKIOHEHHS U3MEPUTEIBHOIO MEKOCEBOTO PACCTOSHUSA /ISl KOJIEC C BHELIHUM
3anemieHueM: sepxHee +Ea’’s, Hmxkaee—Ea''i. [{11s1 3y0uaThIX Kojiec ¢ BHyTPEHHUM 3alEIUIEHUEM:
BepxHee —Ea'’s, Hiknee +Ea'’i.

30. Homyck Ha cpeHIo JMHY o0mei Hopmamu TWm.

31. HaumeHsbl1ee JONOIHUTENBHOE CMEIIEHNE HCXOAHOT0 KOHTYpa: [Jis 3y04aToro Kojieca ¢
BHEITHUMHU 3yObsiMu —ENS; miis 3yGuaToro koneca ¢ BHyTpeHHUMH 3yObsivu +EHI. [lomyck Ha
JIONIOJIHUTEIBHOE CMEIIEHNEe UCXOJHOro KoHTypa TH.

32. Jlonmyck Ha TonmuHy 3y0a TC.

Memoouka évinoinenus padomol.

1. Bemummure 3aganue u3 Tadi. 9.2 B COOTBETCTBUU CO CBOUM BapUAHTOM.

2. Onmmmre napamMeTpsl 3anannbie 11 onpenenenns: Fi', Fr, Fyw, Fi”, fi', fpp, fr, fi”, Fp, jn min, fa,
Ets, Ewm, Twm, Ea”’s, Ea”i.

3. Ilonp3ysce Tabmuuamu 'OCToB, onpenenuTe 3aJaHHBIC TApaMETPhI 3yOUaThIX KOJIEC U
3aleTUICHUS] B COOTBETCTBUU C UCXOJIHBIMU JaHHBIMHU.

Tabn. 9.2. [Ilpumep 3aganust 17151 BHIOJIHEHUs paboTHI (MpsiMo3y0as mepeayda)

HaumeHnoBanue nmapamerpa O6o3nauenue | Bapuantr 1 | Bapuant 2 | Bapuant 3
Monynb m 1 2 3
Yucno 3yObeB MIECTEPHH U KoJieca z 18 20 24

32 36 30
MesxoceBo€e pacCTOSIHUE U IIHPHUHA ay ¥ by, ay=25 mM; |ay=56 mm;  |ay,=81 MMm;
BEHIIA by=6 mm  by,=10 MM  |by,=16 MM
CreneHb TOYHOCTHU M BUJI CONIPSDKEHUS | - 8B 9C 10A

Ipumep sévinonnenus pabomol

Ta6mn. 9.3. HazHaueHre HOPM TOYHOCTH Ha IMJIMHIPHUYECKYIO 3y0UaTyro mepenady B COOTBETCTBHE C
'OCT1643-81.

HaumenoBanue nmapamerpa O6o3Ha- | [Ipumep 1 | [Ipumep 2 | [Tpumep 3
YeHUe

Ucxonnbie [Ipsimo3y6oe 3yOuaToe Koyieco

JTaHHBIE Mopynb m 5
Yucio 3yObeB IIecCTepHH U Kojeca | Z 20 [40 [20 [40 [20 |40
Me:xoceBoe pacCTOsHUE U ay ¥ by | ay=150 mm; by,=60 MM
[IMPHUHA BEHI[A
CreneHp TOYHOCTH U BUJT - 8B 8-7-6-B | 8-7-6-B
CONPSDKEHHSI

Hopwmsr Jlonmyck Ha KHHEMaTHYECKYIO Fi’ 83 |112 |- - - -

KMHEMaTH4yeC | HOrPeHIHOCTh 3y04YaToro Kojeca

KO TOYHOCTH | Jlomyck Ha pajraibHOEe OMeHHE Fr - - 50 |71 |- -
3y04aToro BeHIIa
Jlonyck Ha KoJjie0aHue JTHHBI FvW - - 28 |50 |28 |50
o01eit HopMaiu
Jlomyck Ha KoJieOaHue Fi'"’ - - - - 71 |100
M3MEPUTEIBHOTO MEXOCEBOI0
paccTosiHUs

Hopwmbl Jlonmyck Ha MECTHYIO fi’ 45 |50 |- - - -

TUTABHOCTH KHHEMATHYECKYIO TIOTPEITHOCTh

paboTsI [IpenenbHOE OTKIIOHEHHE 111ara frp - - +17 |£19 |- -
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3alCIIJICHUA

Hopwmst
MJIABHOCTHU

JIomycK Ha MOTPEHIHOCTh MPOGHIISL
3y0a

fs

14

16

paboThI Jlomyck Ha konebaHue fi" - - - - 25 |28
M3MEPUTEIBHOTO MEXOCEBOTO
paccTosiHUS Ha OJTHOM 3y0e

Jlomyck Ha MOTrpelHOCTh Fg 25 |25 |12
HarpasJIeHUs 3y0a

CYMMapHOC IIITHO KOHTAKTa = = - - -

Hopwmel
KOHTaKTa

ITo BeICOTE
50%; mmHe
70%

160
+80

["apanTHpOBaHHBII OOKOBOI 3a30p |jn Min
[IpenenbHOE OTKIOHEHHUE fa
MEXOCEBOI'0 PacCTOSHHUS
Haumenbiiee 10moHUTENBHOE
CMEIIEHHE UCXOJJHOTO KOHTYpa
Jlommyck Ha CMEIIEHHEe HCXOAHOTO | Th
KOHTYypa

Haumenbiiee oTkI0HEHUE
cpeHel 1IrHbI 001Ie HopMaIu
JIoTycK Ha CPEHIOKO JUTUHY
o01Iell HopMasH

BepxHee npenenbHOE OTKIOHSHUE
U3MEPUTETBHOTO MEKOCEBOTO
PacCTOSHUS

HwxHee npenensHOE OTKIOHEHHE
U3MEPHUTEIHHOTO MEXOCEBOTO
pacCTOSHHUS

Hopwmel
OOKOBOI'O
3a3opa

B |- |- |- |- |- |-
160 | 220

140 | 200 |- - - -

ITo HOopMmam
OOKOBOTO
3a3opa

EWm = = -121|-158 | - -

TWm = = 70 1100 |- -

Ea'’s - - - - +25 | +28

Ea"i = = = = -180 | -250

IIpakTnuyeckas padora Ne 10.
IHocTpoenune Mmoae i MUKpoONpoduiisi 00padboTaHHOMH MOBEPXHOCTH MO NMpoduiorpamme

Teopemuueckue npeonocoliku

Lllepoxosamocmsb nogepxnocmu — COBOKYITHOCTh HEPOBHOCTEH C OTHOCUTENBHO MallbIMU
maramu, oOpasyromux penbed nmoBepxHOCcTH. lllepoxoBaTocTh MOBEPXHOCTH MOCIIE MEXaHUYECKOM
00paboOTKH — 3TO TEOMETPUYECKHH cliell PEeXYIIero Wi JAeGOopMHUPYIOIIET0 HWHCTPyMEHTa
(METAITUYECKOTO WIM a0pa3sMBHOTO), JBUKYIIETOCS B COOTBETCTBHH C YCTAaHOBJICHHBIM PEKHMOM
pe3aHus, UCKAKEHHBIM B pe3ylbTaTe IMIACTHUYECKOW M YIpyroi aeopMaiii U COMyTCTBYIOMICH

nporeccy  pesaHuss  BUOpanuell  TeXHOJIOTMYECKOHM  CHCTEMBbl  CTaHOK—IIPUCIOCOOTIeHNEe—
MHCTPYMEHT—/IETallb.
B crammapr Ha mepoxoBatocte mnoBepxHocTH ['OCT2789-73 Bommm ciepyromue

XapaKTEpUCTHKU IIEPOXOBATOCTH:

e gbicomnvle: Ra-cpennee apudmernyeckoe oTkiIoHeHHe mpoduis; R,- BbIcOTa HEPOBHOCTEM
MpOQUIIS IO JECATH TOUKaM; Ryax-HanOobImmast BBICOTa HEPOBHOCTEH MTPOQHIIS;

® Lazo6ble. S-CpeTHUM IIar HEPOBHOCTEH MO BepIIMHAM JIOKAJIBHBIX BBICTYIOB; Spm- CpelHUI
I1ar HEPOBHOCTEH; t,-OTHOCUTEbHAS ONIOPHAs JUIMHA IPOQUIIS, TAE P - YPOBEHb CEUEHUS MPODUIIS.

B OCHOBY KOJIMUYECTBEHHOW OIIEHKM XapaKTEPUCTHK IIEPOXOBATOCTH MPHUHSATA CHCTEMa
OoTCYeTa, B KOTOpOW B KadecTBE 0a30BOM JMHMU CIYXHUT cpenHss JTuHus npoduist. [Ipodpuib
MOBEPXHOCTH CO CpETHEW JIMHUEH W OpyrumMu mapamerpamu B coorBercTBuu ¢ ['OCT 2789-73
npusezieH Ha puc. 10.1.
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Puc. 10.1. IIpodusb MOBEPXHOCTH U €r0 XapaKTEPUCTHKA

Cpeonss nunusa npoguna — 310 6a30Bast TUHUS, UMeOmas GopMy HOMUHAIBHOTO Mpoduis u
NpOBEJICHHAs TaK, 4TO B IMpeaesax 0a30BoM JUIMHBI | cpemHee KBaapaTHUYECKOE OTKJIOHECHHE TOYEK
npodwis OT 3TOW JMHUU MHUHHMAIbHO. JIMHMS, SKBUIAMCTAHTHAS CPEIHEU JMHUU W TIPOXOJAIIAs
Yyepe3 BBICHIYIO TOYKY mpoduist B mpenenax O0a30BOW JUIMHBI, HAa3bIBACTCSA JUHUEN BbICIMYNOS
npoghus. JIuHUS, SKBUAUCTAHTHAS CPEIHEH JTMHAU U TIPOXOIAIIAs Yepe3 HU3IIYIO0 TOUKY MPOQHIs B
npezenax 0a30BOH JUIMHBI, HA3BIBACTCS JuHUeU 6nadun npoguis. PaccTosHue MEXIy JHMHUEH
BBICTYIIOB NIPOQIIIS U JHHHUEH BIaJuH Npoduis B mpeaenax 0a30BOM JUTMHBI MPEICTABISET cO0OM
Haubonbuiyto 8vlcomy Hepogrocmet npoguisi Ryax.

Bvicoma evicmynoé npoghuisi — 370 pacCTOSIHUE OT CPEAHEH JIMHUYU MPOMUIISt 10 BBICIICH TOUKH
BEICTYNA TIPOGWIs. [ nyouna enaounvl npohuisi Yym — 3TO PACCTOSIHUE OT CPETHEH JMHUU TIPOdUIIsS
0 HH3IIEH TOYKW BHAAWHBI Tpodumis. Heposnocmv npoguis — 3TO BBICTYH HpoQWIsS |
COTIPSDKCHHAS ¢ HUM BIAMHA MTPOQIIS.

Lllaz neposHocmeti npoghuna — 3TO ATUHA OTpe3Ka CPpeAHeH TMHUU TPOdUst Sy , coaepKaas
BBICTYI MPOGUIIS U CONPSHKEHHYIO C HUM BHaauHy npoduns. Cpednuti wae HepogHocmeti npopuns
Sm — 2TO cpelHee 3HaYeHUE I1ara HEPOBHOCTEW MPOQHIIL MO CpelHed JUHUM B Ipeaenax 0a3oBoii
UAHBL. [llae mecmubix gblcmynos Si — 3TO JUIMHA OTpe3Ka CpPeTHEeH JTMHUMA MEXIY NPOCKIMSIMH Ha
Hee JIBYX HAHMBBICHIMX TOYEK COCEAHMX MECTHBIX BBICTYNOB mpoduis. Cpeonuti wiae MecmHwIX
svicmynog npoghuis S — 3TO CpeAHee 3HAueHHE Iara MECTHBIX BBICTYIIOB B Ipeenax 0a30BoOii
JUTUHBI.

JUIs ~ OLlEHKH  IIEPOXOBATOCTH  TOBEPXHOCTH B  MAIIMHOCTPOCHWHM  HaWOOJbIIee
pacmpocTpaHeHHe MOIYYHIIN ABa BBICOTHBIX KpuTepus R; u Ra.

Buvicoma neposenocmeti npoguns no oecamu mouxam R; mpenctaBisier co0oi CyMMy CpeaHUX
a0COIOTHBIX 3HAUYEHUH BBICOT MATH HAHOONBIIUX BHICTYNOB MPO(UIIS U MIYyOHH MATH HAHOOJIBIINX
BIIAJIMH TPOQUIIA B mpeenax 06a30Boi JTHHBI podus I

5 5
Z‘ypmi‘Jr 2 Yumil

_ =l =

z
5 )
TJI€ Ypmi — BBICOTA i-20 HAHOOJIBIIIETO BBICTYIA TPOQUIISA, Yymi — IIIyOMHA i-0i HAMOOIIBIIIEH BIIAaINHbI
npoduIs.
Cpeonee apugmemuueckoe ominoneHue npogunsi R, mpencraBiuser coboW cpemHee

apudMeTHUeCKoe a0COMIOTHBIX 3HAYCHHUI OTKJIOHEHHH MPOoQWIs B Tipeziesax 0a30Boi JUHBI |

1
R, =TLde

R

Wnn npubnuxeHHo

1 n
R == :
= 2V
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I7ie y — OTKJIOHEHHE MpouMiIsi, ONpeAeNsieMOe PAcCTOSIHUEM MEXAy JI000H TOoukoil mpoduis u
cpeaHelt nuuuei, | — 6a3oBas AIMHA, 7 — YKCIO BEIOPAHHBIX TOYEK Ha 0A30BOM JITHHE.

MHor#e 3KCIuTyaTalliOHHbIE CBOMCTBAa MOBEPXHOCTH 3aBUCST OT (PaKTUYECKOW MOBEPXHOCTH
COIIPUKOCHOBEHHUSI C COIPSDKEHHBIMH JI€TAJIIMH, HAlpUMep KOHTAaKTHas JKeCTKOCThb. [l
NPUOIMKEHHON OLEHKM BO3MOKHOM IOBEPXHOCTH KOHTAKTa MCIIOJIB3YETCS KPUTEPUH 1], — ONOpPHAsL
OnuHa npoguis, KOTOPBIA OINpeneNnseTcss CyMMOW JJIUH OTPE3KOB B Ipesenax 0a30BOH JIMHBI,
OTCEKaeMbIX Ha 3aJJaHHOM ypOBHE B MaTepuaie Mpopuist TUHUEH, SKBUAUCTAHTHON CpeIHEeH JIMHUH.
JUis comocTaBieHHs. ONOPHBIX BO3MOXKHOCTEH DPAa3HBIX MOBEPXHOCTEH, MMEIOIIUX B TOM 4YHCIE U
OJIMHAKOBBIC BBICOTHBIE XAPAKTEPUCTHKH HEPOBHOCTEH mNpoduis, MONIB3YIOTCSA KpUTEpHEM
OMHOCUMENbHOU ONOPHOU ONUHbL NPoghuns ty, KOTOPBINA ONMPEAESIETCS OTHOIEHUEM OIOPHON JJIUHBI

npoduiis K 6a30B0Oi UIMHE.
7, 1<
B TiR
i=L

rae bj — mimMHAa OTpe3ka, OTCEKaeMOro B Marepuale BBICTyNa MpoQuis, p — YpOBEHb CEUCHHS
npodwiiss, ONpeAeNsieMblii pPACCTOSHHEM MEXIy JIMHUEH BBICTYNIOB TNpPO(QHIsS H JIMHUEH,
nepecekaroiei npopuib SJKBUJUCTAHTHO JIMHUYU BBICTYIOB NMPO(UIIS, BBIPAKCHHBIM B IPOLIEHTaX OT
Rmax-

Bosblioe 3HaueHue 171 MOBEPXHOCTEH, pabOTaIOIIMX B YCIOBUSAX TPEHUS CKOJIBKEHUS UMEET
HarpaBieHue HepoBHocTel. Tumbl HampaBienuii HepoBHOcTH B coorBercTBHH ¢ ['OCT 2789-73
npeacrarieHsl B Taom. 10.1.

Ta6u. 10.1. Tunpl HanTpaBICHUI HEPOBHOCTEH MTOBEPXHOCTH
Tuns! HanpaBieHuil  |CxeMaTuyeckoe

o ITosicHeHue
HEPOBHOCTEH n300pakeHue
[TapasnensHOE P [NapannensHo TMHUN, H300paKAIOIIEH HA YepTexKe
————1 |[NOBEPXHOCTH, K IIEPOXOBATOCTH KOTOPOH
——" |ycranaBnmBaioTcs TpeGOBaHUS
IlepnenaukynspHoe ]-| 1 | T (llepneHauKyISIpHO JTMHUHU, U300paXKAKOIIEH Ha YEPTEKe
E Hil 1 It [moBepxHOCTB, K MIEPOXOBATOCTH KOTOPOM

YCTaHABJIMBAIOTCS TPEOOBAHUS

IepekpermuBatromeecst| o]  |[lepekpernBanue B IByX HANPABICHUSIX HAKIOHHO K
R e | MTMHAE, H300paXKarolei Ha YepTexe MOBEPXHOCTh, K
IIEPOXOBATOCTH KOTOPOH yCTaHABIMBAIOTCS TPEOOBAHNUS
PaznuuHble HanpaBiIeHUs MO0 OTHOIICHHUIO K JIMITHH,
n300pakaroniel Ha yepTeke MOBEPXHOCTh, K
1IEpOX0BAaTOCTH KOTOPOM yCTaHABIMBAIOTCS TpeOOBaHUS
[Tpubnmu3uTeTLHO KPYrooOpa3Ho MO OTHOIICHUIO K IIEHTPY
MIOBEPXHOCTH, K IEPOXOBATOCTU KOTOPOH
YCTaHABIIMBAIOTCS TPEOOBAHUS

[Tpubnu3uTeNbHO paualibHO MO OTHOILIEHHIO K LIEHTPY
MOBEPXHOCTH, K IEPOXOBATOCTH KOTOPOH
yCTaHaBJIMBAIOTCS TPEOOBaHUS

IIpou3sBonbpHOE

Kpyroo6pasHoe

PagnansHoe

JI71st OTICHKM HECYIIEH CITOCOOHOCTH MIEPOXOBATOCTH B HACTOSIIIEE BPeMsl HanboJiee MUpPOKOe
MPUMEHEHUE TMONYYHSia OTHOCUTENbHASI OMOpHAsl KpUBas MPOQHIIs MOBEPXHOCTH, MOCTPOCHHAs B
OTHOCHTENBHBIX KoopauHaTtax (Puc. 10.2), onuceiBaemasi ypaBHEHUEM

to=be",
rae b,v-mapamerpbl HaYaTEHOTO y4acTKa OMIOPHOM MOBEPXHOCTH; € - OTHOCUTEIILHOE PACCTOSHUE OT
JUHUH BBICTYTIOB £€=Y/Rmax; Y- pACCTOSIHHE OT TUHHUH BBICTYIIOB, 10 PACCMATPUBAEMOT'O YPOBHS, MKM.

OTa KpuBas MOXET OBITh HUCIOJIB30BAaHA M 11 KOCBEHHOW OIICHKH HW3HOCOCTOMKOCTH

MOBEPXHOCTH.
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Puc. 10.2. Onopnast kpuBas
npodus.

Puc. 10.3. [Tpodunorpamma, cHsATasi C HOBEPXHOCTHU JETAIH.

08pa3usl wepoxobamecmu OCT-9378-93 Cmans

|

16

B S I 0

LEu 32 63 125

Puc. 10.5. O6pa3ubl cpaBHEHUS MIEPOXOBATOCTH

U?C 8601 7N an+ogadaeadd

Puc. 10.4. TTIpodpunomerp.

Memoouka évinoinenus padomol.

1. U3yunTh nosyyeHHyro NpopuiIorpaMmMy U OTMETUTh €€ OCOOEHHOCTH, MIPUCYILUE IEPOXOBATOCTH
MOBEPXHOCTH, MOJIYYEHHOHN MOCe NUTH(POBAHHUS.

2. Pa3meTuts npoduiiorpaMmy (poBectu 6a30BYyI0 JUHHUIO MPOGUIISL, OTPaHUYNUTh 0A30BYIO AJTUHY,
OTPaHUYMBIINCH MATHIO BEPIIMHAMHE U TSATHIO BIIAJMHAMH, POBIECTH JIMHUIO BEPIIUH U JTHHUIO
BnaauH). Onpenenuts napametpsl Rz, Ra, Rmax, S, Sm, mocTpouTh OTHOCUTEIBHYIO OIOPHYIO
KpuByto. st aToro pazouts npoduigorpammy Ha ypoBHH oT juHUH BepiuH (0,05, 0,1, 0,15, 0,2,
0,25,0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0). OnpenenuB CyMMapHyo JUIMHY MaTepuaia nepecedyeHHbIX
HEPOBHOCTEM, pa3eNiuTh ee Ha 6a3oByto anuHy. [loctpouTs rpaduk anamornuno puc. 10.2.
3.0npenenuTh BEICOTHBIE U IIarOBbIE apaMeTphl HIEPOXOBATOCTH.

4. CnenaiiTe BbIBO/IBI 10 IOJYYEHHBIM pPE3yJbTaTaM.
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[Ipunoxenue A.
Jlontycku u nocaiku (Tabiuiia JaHa B COKpAICHUH)

Hurepan | IToJist JOIYCKOB OTBEPCTHIi M BAJIOB. |
pavepos -mmm-ml p6 (6 [ s6 J[H7][ 7 |[is7]_s7 ][F8][ d8 ][ es ][ s [ u8 | H9][d9 |[ fo J[H1L][ Lt |[bi1][cii][dit][ hil |[H12][ b1z ] hiz ] A14][ i [is4]
mm. MnpeaeJbHbIe OTKIOHCHUSA MKM. |
ol rod -2 0 |[ +3 |[+6][+8|[+20|[+12]F+16]]  |[*10][ -6 |[+5][ +24 |[+14]] -20 |[ -14 |[ 0 |[+32 |[+25]|[-20|[ -6 |[+60|[-270| ][-60|-20][ 0 |R100][ -140 |[ 0 |[+250][ 0 |F+125
A0S B g -6 || -3 || 0 |[+2]|+4]| +6 ||+10) | 0][-16]| 5] +14 || 0 || -34 || -28 ||-14]|| +18 || 0 ||-45]| -31 ]| 0 || -330 -120|| -80 || -60 || 0 || -240 ||-100]| 0 || -250 ||-125
Ce.3106 |[-4][ 0 ][ +4 |[+9|[+12|[+16][+20]F+23|]  |f+12[-10][+6][ +31 |[+18][ -30 |[ -20 +41 [[+30|[-30|[ -10 |[+75][-270|[ _ |[-70|[-30 ][ 0 |[120][ -140 |[ 0 |[+300][ 0 ]|F150]
BKIL. -12| -8 || -4 |[+1]|+4] +8]|+12]|}+15 | 0| -22 || 6] +19 || 0 || -48 || -38 ||-18| +23 || O || -60 || -40 || O || -345 -145|[-105|| -75 || 0 || -260 ||-120| 0 || -300 ||-150
Ce.6m010 |[-5|[ 0 |[+45|+10|[+15|[+19|[+24]f+28]  |[+15][ -13][+7][ +38 |[+22|[ -40 |[ -25 +50 |[+36|[-40|[ -13 |[+90][-280 | _|[-80|[-40 ][ 0 |R+150] -150 |[ 0 |[+360][ ©0 |[+180
BKIL. -14|| -9 || 4.5 || +1||+6||+10]| +15|[+19 | 0 || -28 || -7 | +23 || 0 || -62 || -47 ||-22|| +28 || 0 | -76| -49 || 0 || -370 -170{[-130| -90 || 0 || -300 ||-150| 0O || -360 ||-180
Ce. 100 14 |[-6][ | 1 1] [ ] [ ] [ ] ] ]
BKIL 171 0 ||+5,5 ||+12||+18|[+23|| +29 |[+24||  ||+18]| -16 || +9|| +46 |[+27|| -50 || -32 || O || +60 || +43|| -50 || -16 |[+110(| -290 || || 95| -50 || O |[+180|| -150 || O |/+430(| O |+215
Cs. 14 10 18 -11 | -5,5 || +1 || +7 |[+12[| +18 |[+23 0 ([-34( -9 +28 (| 0 || -77 || -59 |[-27 || +33 || O || -93|| -59 || O || -400 -205|(-160|( -110 || O -330 || -180 0 -430 ||-215
BKII. L I | | L L L L L
Ce. 181024 |[-7][ ] ] [ ] [ ] [ ] [ ] [ |[+74
BKIL. -20|| 0 ||+6,5 ||+15([+20|[+28]| +35 |[+41||  |[+21]| -20 ||+10]| +56 |[+33|| -65 || -40 || O |[+41 || +52| -65 || -20 |[+130|| -300 ||  ||-110|| -65 | O |[+210|| -160 || O |/+520(| O |{+260
Cs. 24 110 30 -13 || -6,5 || +2 || +8|[+15]| +22 ||+28 0 ||-41||-10|| +35 || 0 || -98 || -73 ||-33|[+81 ]| O ||-1127|| -72 || O || -430 -240{/-195 -130 || 0 || -370 ||-210|| O || -520 ||-260
BKJL . LI L L L | [ +48
CB.30 1040 |[-9] ] [ ] [ ] [ ] +99 -310 |[-170 -170
BKJL. -25|| 0 || +8 ||+18||+25|1+33|| +42|[+50]|  |[+25|| -25 |[+12]| +68 |+39|| -80 || -50 || O [ +60 ||+62| -80 || -25 [[+160| -470|[-330]| || -80 || O |[+250/_-420 || 0 |+620|| O |[}+310
Cs. 40 110 50 -16 || -8 |[+2]|[+9|[+17|| +26 ||[+34 0 (| -50 ||-12|| +43 || O ||-119 | -89 |{-39 ||+109]|| O ||-142|f -87 || O || -320 |[-180 -240(| -160 || O -180 |[-250|| O || -620 |{-310
BKIL. || | . || L L || +70 -480 |[-340 -430
Cs. 50 110 65 |[-10] 1 1] [+60] [ ] [ ][+83] | +133 -340 |[-190 -190
BKIL -29|| 0 ||+9,5 |[+21][+30|[+39|| +51 |[+41]|  |}+30|| -30 |1+15|+53 |+46]|-100(| -60 || O | +37 ||+74||-100]| -30 ||+190][ -530 ||-380||  |(-100|| O |}+300|| 490 || o ||+740|| O |(1+370
Cs. 65 110 80 -19 | -9,5 || +2 |[+10][+20]| +32 |[+62] 0 || -60 ||-15|[+89 || O ||-146 ||-106 || -46 [[+148]| O ||-174|[-104| 0 | =360 |[-200 -290(( -190 || 0 |[-200 ]|-300| O || -740 ||-370
BKIL. || | +43 ] | ll+59 | | +102 -550 ||-390 -500
Cs. 80 10 100|[-12] ] [e73|[+93][ | [ |[+206][ ] +178 -380 |[-220 -220
BKIL -34|| 0 || +11 ||+25|+35|\+45)| +59 |[+51]| +71||+35|| -36 |[+17|_t71 |+54|| -120 || -72 || O |[+124] +87||-120|| -36 [[+220|| -600 ||-440]|  |-120|| O |[+350/_-570 || 0 |+870|| O |[+435
CB.100 10120 -22 || -11 || +3 |[+13][+23|| +37 |[+76|[+101]| O || -71 ||-17|[+114]| O ||-174 ||-126 || -54 |[+198]| O ||-207|/-123|| O |[-410 |[-240 -340(( -220 || 0 |[ 240 ]|-350| O ||-870 ||-435
BKIL. || | 54| +79| | L l+79 ] | +144 -630 ||-460 -590
Cr.120 no140][ | ] [ [ [+132][ ] +233 -460 |[-260 -260
BKIL. +92 +92 +170 -710 ||-510 -660
CB.140 10160 +125 +140 +253 -520 |[-280]| -280
BIUL. -14| 0 |[+12,5|+28][+40|[+52|| +68 ||  ([+100]+40|| -43 |+20][+100|\+63)| -145| -85 || O |+190]\+100||-145|| -43 |[+250/ 770 ||-530 -145|| 0 |[+400|[_-680 0 |[+1000/| 0 |[+500
CB.160 10180][-39|| -25 [|-12,5|| +3 |[+15|[+27|| +43 +133|| O || -83 |[-20(|+148]|| O || -208 ||-148(|-63 || +273|| O |[-245]|(-143|| O || -580 |[-310 -395(| -250 || O -310 |[-400( O (|-1000(/-500
BKIL. +108 +108 +210 -830 ||-560 -710
CB.450 10500 +292 +315 +637 -1650 -480 -840
BKIL. || | | l+252| | | |[+252) | +540 -2050 -880 -1470
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