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MPAKTUYECKAA PABOTA N? 1

"TEPMWHbI N ONPEQRENEHNSA CTAJIbHbIX TPYB A5
MPOMbBICJTIOBbIX TPYBOMPOBOAOB B COOTBETCTBUM
CO CTAHOAPTOM IrocCT P 53580 - 2009"

1. Llenb pab6oTbl

O3HaKOMWUTbL CTyAEHTOB C TepMUHaMW W OnpeaesieHUs MU
CTanbHbIX TPY6 AN NPOMbICIIOBLIX TPY6ONPOBOAOB.

2. O6wme cBegeHus

B craHpapte F'OCT P 53580 - 2009 "Tpybbl cTanbHble Ans
NpoMbICNIOBbIX  TpybonpoBoaoB.  TexHuuyeckue  ycrnosus”
NPUMEHSIOTCA  CrieflylolnMe TEePpMUHbI C  COOTBETCTBYHOLMMM
onpeaeneHnsMn:

1. BecwoBHasa Tpy6a bBT: Tpyba 6e3 cBapHOro wBa,
nonyyeHHas Mo TexHonorun opMoobpas3oBaHns B ropsyeM
COCTOSIHMM, MOCNEe KOTOPOro MoXeT 6biTb MpoBeAeHa XonoaHas
npokaTka WM oTAeNka B XOJI0AHOM COCTOSIHUM ANs MOJSlyYeHus
HY>HOI (hOpMbl, pa3MepOB M CBOWCTB.

2 CocTtosiHne nocne npokatku: CoctosHue Tpyb npu
nocraske 6e3 MCNonb3oBaHWS Kakoro-nnbo crneuvanbHoro BuAaa
NpoKaTKn u/unn TepmMoobpaboTku.

3. Knacc npo4yHOCTH TPY6bI: 3HaYeHNE YPOBHS MPOYHOCTH
Tpy6bl.

4. NedekT: HecoBepweHCTBO pa3Mepa MM  MNIOTHOCTb
3aneraroLmnx HECOBEPLLEHCTB, BbIXOASLUME 3a KpUTEpUM NpUeEMKH,
YCTaHOBJIEHHbIE HAaCTOSLMM CTaHAAPTOM.

5. 3akanka n ornyck: TepMmoobpaboTka, 3aknioyatoLascs
B 3aKasSIOYHOM YMNPOYHEHUN C NOCTEAYIOLMM OTMYCKOM.

6. M3rotoButennb: OupMa, KOMMNaHUA WK Kopriopaums,
OTBEYalLWas 3a W3roTOB/IEHWE W MapKUPOBKY MNpPOAyKUMU B
COOTBETCTBUM C TpeboBaHWAMKN HACTOSLLErO CTaHdapTa.

MpuMeyaHue - M3roToBuTENeM MOXeT 6biTb TPYOHbIN 3aBOA
unn obpabarbiBatowee npeanpusTme.

7. KannbpoBka npubopa: Hacrtpoiika npubopa ans
npoBeAeHWs HepaspyLLalowWero KOHTPons no  apbuTpaxHoMy
3Ta/IOHHOMY 3HaUeHWIO.
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8. KoHTponb: W3MepeHue, wuccnegoBaHue, WCMbITaHWE,
B3BELUMBAHUE WM KOHTPOJIb 3TAJIOHOM OAHOM WM HECKOSIbKUX
XapaKTepPUCTUK U3OeNns U CpaBHEHWNE MOYyYEHHbIX Pe3YsbTaToB C
YCTaHOB/IEHHBLIMU TpeboBaHUaMM ans onpegeneHus
COOTBETCTBUS.

9. KoHTponupyemas naprtuva: 3agaHHoe KO/IM4ecTBo Tpyb
O[HOMO HapyXHOro AvaMeTpa W OAHOM TOMWMHBI  CTEHKM,
M3roTOBMIEHHbLIX MO OAHOMY MPOU3BOACTBEHHOMY MpoOLECCY U B
OAMHAKOBbIX NMPOU3BOACTBEHHbLIX YC/TOBUSX.

10. Hepaspywarwwmii KoHTponb: KoHTponb Tpy6 Ans
BbISIBIEHNSI HECOBEPLUEHCTB MNPV MOMOLWM  peHTreHorpaduu,
YNbTPa3BYKOBOW AedeKTOCKONUM UM MHOFO METOAa, YKa3aHHOro
B HACTOSILLEM CTaHAAapTe, KOTOPbIM HE MPUBOAWUT K U3MEHEHWIO,
Harpy>eHuio Ux paspyLLeEHNI0 MaTeEPUasos.

11. HecoBeplieHCTBO: HecnnowHocTb nnm
HEeOAHOPOAHOCTb CTEHKU W3[eNnMs WM ero  MNoBEpPXHOCTH,
onpefenseMble METOAAMN KOHTPONSA MO HACTOsILLEMY CTaHAAPTY.

12. O6pabaTbiBatowee npeanpuaTne: Gupma, KOMNaHMS
UM Kopropaumsi, KoTopas 3KCniyaTupyeT obopyaoBaHue ans
TepMoobpaboTkn unu oTaenkn Tpyb, M3roTOBAEHHbIX TPYOHLIM
3aBOJOM.

13. OkoHuaTenbHaa xonogHas o6bpabotka: XonoaHas
obpaboTka (0BbIYHO XONOAHOE BOJIOYEHME) C  OCTATOYHOW
nedopmaumein 6onee 1,5%.

MpuMeyaHue - MIMeHHO BennyMHa OcTaTouHOM AedopmMaumm
OT/IMYAET 3Ty Onepaumio OT XONOAHOro 3KCNaHAUPOBaHUSA WU
KanmMbpoBKKN B XO/I0QHOM COCTOSIHUM.

14. Noppes: KaHaBka, nponnasfieHHas B OCHOBHOM MeTasnse
Y KPOMKM NTMLIEBOM NOBEPXHOCTM CBAPHOIO LUBA U He 3arosfiHeHHas!
HannaBNeHHbIM METAJIIOM.

15. Noka3aHue: [aHHble, NoJly4YeHHbIe npwm
Hepa3pyLuatoLeM KOHTpoJe.

16. NoTpe6butenb: CTOpOHa, OTBETCTBEHHAs Kak 3a
opmynupoBaHme TpeboBaHMIN B 3aKa3e Ha MOCTaBKy, TaK M 3a
naaTex no 3ToMy 3akaay.

17. Mo cornacoBaHMio: [lo/mMKHO ObITb COrNnacoBaHo
W3roToBUTENEM M NOTPEbUTENEM U YKa3aHO B 3aKa3e Ha MOCTaBKY.

18. MpuxBaTOUYHbIN LUOB: MpepbIBUCTBI nnm
HenpepbIBHbIV CBapHOW LUOB, UCMOJb3yeMbIil ANl BbipaBHUBAHUSA
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NPUMbIKAIOLLMX KPOMOK O MOMEHTA BbINOHEHNSI OKOHYATENBHOM
CBApHOIO LUBa.

19. NMpokaTka c HopManusaumeit: MNpokaTtka, Npy KOTOpPoi
OKOH4YaTenbHyt0 aedopmMaumio  NpoBoAsAT B OnpeaesieHHOM
WHTepBane TemnepaTyp, 4YTO MO3BOASET [AOCTMYb TaKOro e
COCTOSIHMS MaTepuana, Kak nocie HopManusaumu, npuyem
3a[aHHble MEXaHWMYeckMe CBOMCTBA [AOSIKHbI COXPaHATbCS Aaxke
nocne NocneayoLen HopMannsauuu.

20. MpoMexyTOUHBI  KNacc npo4yHocTu:  Knacc
NPOYHOCTM MeXAy KraccamyM MPOYHOCTW, YKa3aHHbIMM B
HaCTosILLEM CTaHAapTe.

21. PaccnoeHme: BHyTpeHHee paccnoeHne B MeTasne,
KOTOpOe co3faeT c/ion, O6blMHO napansiefibHble MOBEPXHOCTU
Tpy6bl.

22. CeapHas Tpy6a: Tpyba KOC, KOCC, KOCI, BYC, ACO,
ACDOC van ACOM.

23. Tpy6a KOC: Tpyba c ogHUM unu AByMs NpoAoSIbHbIMM
WBAaMM WM OAHWMM  CMMpasibHbIM  LUBOM, M3rOTOBJIEHHAS
COYETaHMEM AYroBOV CBapKM METAI/IMYECKNM 31EKTPOAOM B Cpede
3alliMTHOrO rasa W [AyroBOl cBapku Moa (fiocoM, MpUYeM
HannaBfeHHbIM BafMK LIBa AYyroBOM CBAapKWM METafIMYECKUM
3NEeKTPOAOM B Cpefe 3alUMTHOro rasa He yaansietcs NoSHOCTbIo
NpoxoAamun cBapku nog gocom.

24. Tpy6a KOCC: Tpyba C 0O4HMM CnupasnbHbIM LLIBOM,
M3roTOBSIEHHAst COYETaHWEM [yroBOM CBapkuM METaIMYECKUM
3NEeKTPOAOM B Cpefe 3alUMTHOro rasa W AyroBoM CBapku noa
(ntocom, npuyeM HanfaBMeHHbINM BanuK LIBa AyroBOW CBapKu
METa//IMYECKMM 3NEKTPOAOM B Cpede 3aluMTHOro rasa He
yAanseTcs noaHOCTb0 Npoxoaamm cBapku nog tocom.,

25. Tpy6a KOCH: Tpyb6a c ogHMM nnun aByMst NPOAO/bHBIMMI
lUBaMW,  M3rOTOB/IEHHAs  COYETAHMEM  [YroBOW  CBapKu
METa/ININYECKMM 3NIEKTPOAOM B Cpeae 3allMTHOro rasa u ayroBowi
CBapku noa ocoM, MPUYEM HanaBeHHbIN BavK LWBa AyroBoW
CBapKN MeTanNIM4yeckMM 3/1eKTPOAOM B Cpeae 3aluMTHOro rasa He
yAanseTcs NosIHOCTLIO NPOX0AaMmn CBapky Nog, hrocom.

26. Tpy6a BYC: Tpyba, M3rotoBfieHHass METOAOM CBapKu
TOKOM yvactoToi 70 kl'y u 6onee.

27. Tpy6a AC®: Tpyba Cc ogHMM unu AByMSt NPOAOSIbHBIMU
LWBaMN WA OOHWMM CNUPanbHbIM LWBOM, U3rOTOB/IEHHAs METOAOM
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3MEeKTPOAYroBol CBapku noa (ocom.

28. Tpy6a AC®C: Tpyba C oAHMM CnUpanbHbIM LUBOM,
M3roTOBJIEHHAs METOAOM 3/IEKTPOAYIOBOI CBapKku noa h/ocomM.

29. Tpy6a AC®N: Tpyba c 0ogHMM UK ABYMS MPOAOSIbHLIMU
WBaMK1, M3roTOBJIEHHAs METOAOM 3/EKTPOAYrOBOM CBapku nog
dniocom.

30. CoctaBHas Tpyb6a (Tpy6a C KosibLeBbIM LUBOM): [1Ba
oTpeska Tpybbl, COEAMHEHHble WM  CBapeHHble BMeCTe
N3roTOBUTENEM.

31. CoctossHMe nocraBku: M3rotoBneHne Tpy6 cC
COOTBETCTBYIOLLEN TEPMOOOPABOTKOM.

32. CTbIKOBOWM LWOB COEAWHEHUSI PYJIOHHOIO WM
JINCTOBOro npokaTta: CBapHOW LIOB, COEAUHSIOLIMA KPOMKM
PY/IOHHOIO W/IM NINCTOBOIO MpoKaTa.

33. Teno Tpy6bI: Y 6ecloBHbIX TPy - BCA Tpyba; Y CBapHbIX
Tpy6 - BCS Tpyba, 3a WMCKIOYEHMEM CBapPHbLIX LIBOB W 30Hbl
TEPMUYECKOrO BINSHUSL.

34. TepMoMexaHU4yecKoe c¢opmoobpaszoBaHue:
Mpoueaypa ¢opmMoobpaszoBaHust Tpyd B ropsiueM COCTOSIHUM, Npw
KOTOpOM  OKOHuaTenbHasi  AedopMaumsi  BLINOMHAETCA B
onpefeneHHOM MHTepBasne TeMnepaTyp, YTO NO3BOSIET NOMYUYUTb
mMaTepuan ¢ onpeaeneHHLIMM CBOMCTBAMM, KOTOPbIE HEBO3MOXXHO
obecneunTb UK BOCNPOU3BECTM TOJTbKO 3a CYET TEPMOODOPabOTKY;
nocrne TakoW AedopMauuyM NPoBOAST OXNAXKAEHME, WHOrAA Ha
6onee BbICOKON CKOPOCTM, C MOCNEeAYOWMM OTMYCKOM unu 6e3
OTNyCKa, BK/IOYasi CaMOOTNYCK.

Mpumeuvanne - [ocnegywowas TepmoobpaboTka npu
TemnepaTtype Bblwe 580 °C  MOXeT MNOHU3UTb 3HA4YeHus
NMPOYHOCTHbIX XapaKTEPUCTHUK.

35. TepMoMexaHUUYecKas NpoKaTtka: [poueaypa ropsuyen
NMPOKaTKW PYNIOHHOIO MMM JIMCTOBOrO MpoKaTa, Npu KOTOPOW
OKOH4YaTenbHass AedopMaums BbIMOSHSAETCS B OnpeaeseHHOM
WHTepBane TemnepaTtyp, YTO MO3BOMSET MOMY4YMTb MaTepuan C
onpeaeneHHbIMU CBOWCTBaMM, KOTOPbIE HEBO3MOXHO 0becrneynTb
WM BOCMPOM3BECTU TOMbKO 3a CYeT TepMoobpaboTku; nocne
Tako aedopMauuM NpPoOBOASIT OXNaXAeHWe, MHoraa Ha 6onee
BbICOKOW CKOPOCTM, C MOC/eAyoWwmMM OTMNYCKOM uimn 6e3 oTnycka,
BKJ/IO4Asi CaMOOTMYCK.

MNpumeuyaHne - [locnepywolwas TepmoobpaboTka npu
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Temnepatype Bbllwe 580°C MOXET MNOHU3UTb 3HAYeHus
NPOYHOCTHbIX XapaKTEPUCTHUK.

36. Tpy6HbINA 3aBoa: PvpMa, KOMNaHUS UK Kopriopauus,
KOTOpasi aKCnayaTupyeT obopyaoBaHve Anst U3rotoBneHus Tpyb.

37. YcnoBus 3Kcnayatauum: YCNOBUSE  NMPUMEHEHWUS,
YKa3aHHble noTpebuTenemM B 3aKase Ha MOCTaBKy.

38. dopMonaMeHeHue C HopManusaumei: lpoueaypa
(bopMOM3MEHEHNS, MPKU KOTOPOW OKOHYaTENbHYIO AedopMaumio
npoBOAAT B OMpeAeneHHOM UWHTepBane TemnepaTtyp, uTO
NO3BOMISIET AOCTUYb TAKOr0 Xe COCTOSAHUS MaTepuana, Kak nocne
HopManu3auuv, MpuUYeM 3adaHHble MexaHWYeckuMe CBOMCTBA
AOMKHbI COXPaHATLCS AaKe Moc/e nocneayoLllei HopManmsauum.

39. XMMMUYecKMi coctaB npoayKuuu:  XUMUYECKUN
COCTaB MaTepuvasna Tpybbl, pyJIOHHOrO UM IMCTOBOMO MpoKaTa.

40. XonogHoO3KCNaHAMPOBaHHanA Tpyb6a: Tpyb6a,
Hapy>XXHbI IMAaMETp KOTOpoK 6bin YBENMYEH MO BCEN ANMMHE MpU
paboueli TeMnepaType CTaHa MyTeM MPWUIOXKEHUSI BHYTPEHHENO
rMapOCTaTUYECKOrO [aBfIEHUS B 3aKpbiThbiX LWTaMMNax WAW npu
MOMOLUM  MEXAHMYECKOro  YCTPOMCTBA AN BHYTPEHHEro
3KCMaHAMPOBaHMS.

41. XonopHoaedopMMpoBaHHasi Tpyb6a: Tpyb6a,
Hapy>XHbI1 AMAMETP KOTOPOM 6bl1 OKOHYATENbHO YBEMYEH UK
YMEHbLUEH Ha YacCTu ee AJIMHbI UK MO BCEM ANMHE npu paboyeit
TeMnepaType CTaHa nocne opMonN3MeHeHus.

42. XonopgHoe c¢opmMoobpasoBaHue: Mpoueaypa
¢opmMoobpa3oBaHMNs PyNOHHOIO WM JIMCTOBOrO NMpokaTa B Tpyby
6e3 Harpesa.

43. WoB KOC: T[poaonbHbIt MAM  CnvpanbHbIA  LLOB,
MOSIyYEHHbIA COYETAHMEM [OYroBOW CBapkM METa/llINYECKUM
3MEeKTPOAOM B Cpefe 3alUMTHOro rasa W AyroBoM CBapku noa
dntocom (NpuueM HannaBNEHHbIM Ba/WK LIBa AYroBOW CBapKu
MeTa//IMYeckKMM 3MeKTPOAOM B Cpede  3alMTHOMO rasa He
yAanseTcs noaHOCTbI0 MpoXoAaMmn CcBapku nog (ocom).

44, loB BYC: TMpoaonbHbI LWOB, NOSYYEHHbI METOAOM
3/1EKTPOCBAPKM.

45. Wos [AC®: T[poaosbHbIN WM CNUpanbHbIA  LLOB,
MOJSyYeHHbI METOAOM 3/1EKTPOAYIrOBOM CBapKM Noa (JItocoM.

46. dnekTpocBapka: Cnocob nosyyeHuss CBapHOro LBa
NyTeM KOHTaKTHOW 311eKTPOCBapKM CONPOTUBEHNEM, NPU KOTOPOW

10



YnpasneHne umbpoBbiX 06pa3oBaTeNbHbIX TEXHOIOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

CBapMBaeMble KPOMKM MeXaHWYeCKM MPUXMMAIOT ApYr K Apyry, a
TENSI0 ANS CBApKM BbIAENSETCS BCMEACTBME COMPOTUBIIEHNS
NPWUNOXEHHOMY W/ HaBeAEHHOMY 3/1IEKTPUYECKOMY TOKY.

47. dnekTpoayrosas CBapka MeTaJUIM4ECKUM
3/IEKTPOAOM B cpefe 3alUMTHOro rasa: TexHosorms cBapku,
Npu KOTOPOI MNNaBfEeHNE U COEANHEHNE META/IIIOB NPOBOAMTCS 33
CYET WX HarpeBa 3MEKTPUYECKOM AYyroM WM ayramum Mexay
pPacxoAHON 3MNEKTPOAHON MPOBOJSIOKON M 3aroTOBKOW, MPU 3TOM
Ayra v pacrniaBneHHbIN MeTa 3allMLLaoTCs NoAaBAEMbIM U3BHE
rasoM WK rasoBoi CMEeChIo.

48. dnekTpoayroBas cBapka nopn (psirocoM: TexHonorns
CBapku, Npu KOTOpPOVW TMNaBlEHWE W COEAVHEHWE META//IOB
NPOVUCXOAUT 3a CUET UX HArpeBa 3NEKTPUYECKON Ayrov Unu ayramu
MeXAy  pacxoAayeMblM  METa/NIMYECKMM  3MEKTPOAOM UK
anekTpoaMu 6e3 MOKpPbITUS M 3aroTOBKOMW, MpU 3TOM Ayra M
pacniaB/ieHHbIN MeTa 3alMLLAITCA ClI0EM rPaHyo06pa3Horo
dnioca.

3. Mopsiaok n npuMep BbiNOJSIHEHUA pa6oThbl

[laHbl TEPMUHBI: KOHTPOSIb, MPUXBATOYHbIN WOB, Tpyba ACDC,
(bopMon3MeHeHWe ¢ HopManusaLumel, aneKkTpoayroBas cBapka noa
dniocom.

[JaTb onpepeneHve 3TUX TEPMUHOB B COOTBETCTBMM CO
craHgaptom FOCT P 53580 — 2009.

KOHTpOnb: N3mepeHne,  uccnegoBaHue,  UCMbITaHWe,
B3BELUMBAHNE WM KOHTPOJIb 3TAIOHOM OAHOM MNIM HECKOSbKUX
XapaKTepUCTUK U34eNnsa 1N CpaBHEHME MONYyYEHHbIX pe3ynbTaToB C
YCTaHOBJIEHHLIMU TpeboBaHusAMU ans onpeaeneHns
COOTBETCTBMUSI.

MpuxBaToOYHbLIN WOB: [1pepbIBUCTLIA  WAN  HEMPEPbIBHbIN
CBapHOW LIOB, UCMOJIb3YEMbIV ANS BblpaBHUBAHUS NMPUMbIKAKOLLNX
KPOMOK A0 MOMEHTA BbINO/IHEHMSI OKOHYATEIbHOIO CBapHOIO LUBA.

Tpyba [OACOC: Tpyba C OAHMM CrMpasbHbIM  LUBOM,
M3roTOBJIEHHAs METOAOM 3/1IEKTPOAYIOBOI CBapKu noa htocoM.

dopMoun3MeHeHne C HopManu3aumen: Mpouenypa
(bopMOM3MEHEHNS, MPU KOTOPOW OKOHYaTENbHYIO AedopMaLmio
NPoOBOAAT B ONpPeAeneHHOM uWHTepBane TemnepaTyp, uTO
NO3BOSISIET AOCTUYb TAKOr0 XXe COCTOSAHUS MaTepuana, Kak nocne
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YnpaeneHue UndpoBbix 06pa3oBaTeNbHbIX TEXHOMOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

HOpManusaumm, TNpUYEM 3afaHHble MEXaHWYecKue CBOWCTBA
AOJDKHbI COXPaHATLCS AaXke Moc/ie Nocneaytolen HopManmsaumm.

DneKTpoayroBasl cBapka noj tocoM: TeXHONOrMs CBapku,
Nnpyu KOTOPOM MNABJIEHME U COENHEHWNE METAJIIOB NPOUCXOANT 3a
CYET WX HarpeBa D3/EKTPUYECKOM AYron WnWM Ayramum Mexay
pacxoayeMbIM MeTanIMyYecKnM 3NeKTPOLAOM UK SNeKTpoaamMm 6e3
MOKPbITUS M 3arOTOBKOW, NPY 3TOM AIyra U pacr/aBieHHbI MeTann
3alUMLLIAIOTCA ClI0EM rpaHynoobpasHoro dntoca.

1.4. BapmaHTbl 3agaHuii

Ne¢ TepMHUHbI B COOTBETCTBMU CO CTaHAAPTOM
BapuaHTa rOCT P 53580 - 2009

1 2

Tpy6a BYC.

Tpyba ACO.

1 Tpy6a ACHC.

Tpy6a ACOI.

CoctaBHas Tpyba (Tpyba C KONbLEBbIM LLUBOM).
Paccrnoenue.

CsapHas Tpyba.

2 Tpyba KOC.

Tpyba KOCC.

Tpy6a KOCII.
HecoBepLueHCTBO.

ObpabatbiBatoLiee npeanpusTue.

3 OkoHYaTenbHas xonogHas obpaboTka.

Mopapes.

[okasaHue.
M3roToBuTeNb.

Kannbposka npnbopa.

4 KoHTposib.

KoHTponupyemas naptus.

HepaspyLuatowwmii KOHTPOSIb.
XonogHo3kcnaHAMpoBaHHas Tpyb6a.

XonoagHoaedopMmpoBaHHasi Tpyba.

XonogHoe c¢opMoobpasoBaHMe.

Los KOC.
MoTtpebutens.

Mo cornacoBanuio.

6 MpUXBaTOYHbIN LIOB.

MpokaTka C HopManusaumein.
MpOMEXYTOUHBII K/IacC NPOYHOCTY.
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YnpaeneHue UndpoBbix 06pa3oBaTeNbHbIX TEXHOMOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

1 2

CTbIKOBOW LLIOB COEANHEHMS PYNOHHOIro UanM NUCToBOIro Npokara.

7 Teno Tpy6bI.

TepMoMexaHuyeckoe popMoobpasoBaHye.

TepMoMexaHunyeckasi NpokaTka.

becwosHas Tpyba BT.

CocTosiHWE nocne NpoKaTKu.

8 Knacc npoyHocTu Tpy6bl.

[JedekT.

3akasnka n oTnycK.

DneKTpoayrosasi cBapka nof h/iocoM.

JneKTpoayroeas cBapka MeTafIMyecknM 31eKTPOAOM B cpeae
3alWMTHOro rasa

9 DnekTpocBapka.
Lo ACO.
LLlos BYC.
Tpy6HbIii 3aBOA.
10 Ycnosus akcnyaTaumm.

dopmMon3MeHeHUe ¢ HOpMaJ'IVI3aL|,VIEI‘/lI.

XMMUYECKMIA COCTaB NPOAYKLIMMU.

1.5. KoHTpOJibHbIE BOMPOCHI

1. MNepeuncnnTb TEPMUHBI NpUMeHsieMble B cTaHaapTe TOCT P
53580 - 2009?

2. [laTb onpefeneHne TEPMUHOB B COOTBETCTBUM CO
ctaHpaptoM MOCT P 53580 — 2009.

3. MsrotoButenemM nNOMUMO  (PUPMbl,  KOMMAHUM WK
KOpnopaumun Takxe MOXeT 6blTb KT0?

4. Onepaumst XONOAHOIO 3KCNaHAMPOBAHUS UK KanubpoBKu
B XOMOAHOM COCTOSIHAWM OT/IMYAEeTCs OT Kakou onepaumnm?

5.Mpn TepmomexaHuyeckoM ¢opMoobpas3oBaHMM  Bblle
TemnepaTypbl 580 °C MOryT CHU3UTCH Kakue XapaKTepUCTUKN?

6. Mpy TepMoOMexaHM4YecKon MpokaTKe Bblille TeMmrepaType
580 °C MOryT CHM3UTCA KaKue XapakTepuctTukm?

1.6. Cnucok nuTtepartypbl

1. FOCT P 53580 - 2009 Tpy6bl cTanbHble Ans NPOMbIC/IOBbLIX
TpybonpoBoAoB. TeXHNYECKUE YCIOBUS.
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YnpaeneHue UndpoBbix 06pa3oBaTeNbHbIX TEXHOMOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

NMPAKTUYECKAS PABOTA N2 2

"OBO3HAYEHNSA N COKPALLIEHMSA B COOTBETCTBUU CO
CTAHOAPTOM IFOCT P 53580 - 2009"

2.1. Llenb paboTbi

O3HaKOMMUTb CTYAEHTOB C 0603HAYEHUSMM N COKPALLEHNSIMU B
COOTBETCTBMM O cTaHaapToMm FOCT P 53580 - 2009.

2.2. O6wime cBegeHnn

B crangapte N'OCT P 53580 — 2009 npuHaTH cneaytowme
0603HaueHus:

a - [/IMHa TOPLEBOro LWBAa PYNOHHOrO WAW JIUCTOBOrO
npokara;

& - OTHOCMTeNbHOE YANIMHEHWE NoCne pa3pbiBa, OKPYrieHHoe
[0 uenoro yucna, %;

Agb - pa3Mep OMpaBKM ANl UCMbITAHUS Ha HarnpaBieHHbIN
3arub;

AL - nnowaab BHYTPEHHEro MnornepeyHoro ceyeHns Tpyodsl,
MMZ;

Ap - NNoWaAb NOMNEPEYHOro CEYEHNSI CTEHKUN TPYObl, MM?;

Ar - NoWaab NonepeyHoro cevyeHus TOpLeBOro MpuxnMMa,
MMZ;

B - pacctosHve Mexay nnuTamm rmbodyHOro npecca unu
onopamMu NMpu UCMbITaHUM Ha HanpaBJIEHHbIV 3arub;

Css - YINIEPO/IHBIV 3KBUBAJIEHT;

Pcm - MapaMeTp CTOMKOCTU NPOTUB PacTPECKMBAHUS;

d - paCYéTHbIN BHYTPEHHWUIA AnaMeTp Tpybbl, MM;

D - Hapy>HbIA AnaMeTp Tpybbl, MM;

Da - 0003HAYeHHbI M3roTOBUTENIEM HAPYXXHbLIN AMaMETP
nocne gegopmMaumm, MM;

Db - 0603HAQYEHHbBIA M3rOTOBUTENEM HapyXHbIA AMAMETP [0
aedopmauunn, Mm;

f - yactoTa, 'y (UMKN B cekyHAy);

Kv - paboTa yaapa nonHopasmepHoro obpasua c V - 06pasHbiM
Hagpe3om (CVN);

L - anvHa Tpybhl, M;

P - naBneHwne rmapocrtaTnyeckoro ucnsitaHus, Mla;
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MeHeHKMEHT KadecTBa B MeTanyprum

Pr - BHYTpEHHee AaBneHNE Ha TopueBOi npuxum, MMa;

r - paguyc;

fa - paauyc OnpaBKW ANS WCMbITAHWS Ha HanpaBiEHHbIN
3arub;

rb - paanyc rmboyHOro npecca AN WCNbITaHMS  Ha
HanpaB/eHHbIN 3arub;

og - Npeaen NpoYHOCTU Ha PacTsHXKeHUe;

o105 - Npeaen Tekyvectn (cymmapHoe yannHenue 0,5%);

Sr - koahdnUneHT aedopmaumm;

S - Hanps)keHMe B OKPY)KHOM HanpasfieHun ans
rMAPOCTaTUYECKOrO UCTbITaHUS;

t - TonwmHa creHkn Tpybbl, MM;

tmin = MMHMMaANbHO AOMYCTMMAs TOMLWMHA CTEHKU TPyO6bl, MM;

Vt - nonepeyHas CKOpOCTb pacrnpoCTpaHeHUs ynbTpasByka,
M/c;

W - 3afaHHbIN HapyXXHbI AMaMeTp MydThl;

¢ - pecdopmaums;

A - ONIUHA BOJHbI;

p, - Macca Ha eAyHULY ANWHbI TPY6bI C ragkMMK KOHLaMK.

B crangapte TOCT P 53580 — 2009 npuHATHI cnegyouime
COKpaLLeHus:

BYC - cBapka Tpy6 B npoLecce U3roToBEHNSI TOKOM BbICOKOM
YacToThI;

OCOM - pgyroBas cBapka nog ¢nAwcoM B npouecce
W3roTOBNEHNS TPYO C NPOAOSIbHBIM LLBOM;

OCOC - pyroBas cBapka nog ¢awCcoOM B npouecce
N3roToBNEeHMS TPy6 CO CNMpasnbHbLIM LLBOM;

KOCIM - KOM6WHMPOBaHHbLI MeTod CBapku B Mpouecce
N3roToBNeHns Tpyb C NpoAObHbLIM LLIBOM;

KOCC - KOMOMHMpOBaHHbLI MeToA CBapkuM B Mpouecce
N3roTOoBNEHNS TPYD CO CnMpasbHbBIM LWBOM;

YTI - ypoBeHb TpeboBaHMI K MPoAyKLUMK;

CTOD - packpbiTve B BepLUMHE TPELLMHBI;

CVN -V - obpasHblIii Hagpes;

EDI - 21eKTPOHHbIN 06MEH AaHHbIMM;

HAZ - 30Ha TepMNYecKoro BAUsHWS;

HB - TBEpaocTb no bpuHennio;

HIC - BogopoaHOe pacTpeckuBaHue;

HRC - TBépaocTb no wkane C Pokeenna;
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MeHeHKMEHT KadecTBa B MeTanyprum

HV - TBEpaocTb No Bukkepcy;

IQI - aTanoH kayecTBa n3obpaxeHus;

SSC - cynbduaHoe pacTpecKknBaHue nog HanpshkeHneMm;
SWC - cTyneH4yaToe pacTpeckuBaHue;

T2, T3 - TN PEHrEHOBCKOMN MNIEHKM.

2.3. NMopsapok n npuMep BbiNOJIHEHMA PaboTbl

JaHbl  cnepyowme  0603HaYeHMss UM COKpalleHus B
cooTBeTCTBMM €O cTtaHgapTom MOCT P 53580 — 2009 : Ap, d, Ky, ra,
S, &, AC®C, CVN, HRC, T2, T3.

MpuBECTM pacluMbpPOBKY 3TUX 0603HAUYEHUI 1 COKPALLEHWUI B
COOTBETCTBMM O cTaHaapTom FOCT P 53580 — 20009.

Ap - NNoLWab NONEPEYHOro CeYEHUSI CTEHKU TPyDbl, MM2;

d - pacyéETHbIV BHYTPEHHWUIA aMameTp Tpybbl, MM;

Kv - paboTa yaapa nonHopa3smepHoro obpasua c V - 06pasHbiM
Hagpe3om (CVN);

fa - paauyc OnpaBKW ANS WCMbITAHWS Ha HanpaBiEHHbIN
3arub;

S - HanpsbkeHne B OKPY)XHOM HanpaeneHud Ans
rMapOCTaTUYECKOr0 UCMbITAHMS;

¢ - pedopmauums;

OCOC - pyroBass cBapka nog nocoM B npouecce
N3roToBneHns Tpyb CO CNMpanbHbIM LLBOM;

CVN -V - 06pasHblii Haapes;

HRC - TBépaocTb no wkane C Pokeenna;

T2, T3 - TN peHTreHOBCKOW MNEHKMU.

2.4. BapuaHTbl 3agaHui

Ne 0O603Ha4yeHns 1 COKpaLleHUsa B COOTBETCTBUM CO
BapuaHTa craHpaptom FOCT P 53580 - 2009.
1 2
L
p
1 Pr
r
la
t
tmin
2 Vi
W
€
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1 2

AL,
Ap,
EDI
HAZ

HIC
HRC
Kocn
KOCC

CTOD
CVN
Ar

6 CaKB
Pem

v
OB
7 OTo55

S

HV
IQI

8 SsC
SWC
T2, T3

9 BYC
Acon
ACoC
D

Da

10 Do

f

Kv

2.5. KOHTpoOJibHbIE BOMPOCHI

1. Mepeuncnmtb 0603HaAYEHUSI MPUMEHSIEMbIE B CTaHAApTe
FOCT P 53580 - 2009?
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2. MNepeuncnnTb COKpaLeHUs MPUMEHsIEMble B CTaHAapTe
MOCT P 53580 - 2009?

3. JaTb pacwmndpoBKy 0603HAaYEHM B COOTBETCTBUM CO
ctangaptom FOCT P 53580 — 2009.

4. JaTb pacluncpoBKY COKpALUEHUM B COOTBETCTBUM CO
cranpaptom FOCT P 53580 — 2009.

2.6. Cnucok nutepaTtypbl

1. FOCT P 53580 - 2009 Tpy6bl CTanbHble Anst NPOMbIC/IOBbIX

TpybonpoBoaoB. TEXHNUYECKUE YCIIOBUS.
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MPAKTUYECKASA PABOTA N2 3
"KJTACCbIl MPOYHOCTU TPYBb N COCTOAHUE NOCTABKHN"
3.1. Llenb pa6oTbi

O3HaKOMWTb CTYAEHTOB C ONpeAesieHNEM KNacCoB MPOYHOCTM
TPY6 M COCTOSIHUEM MX MOCTABKMU.

3.2. O6wme cBegeHuns
Knaccbl npouHocTH Tpy6

B cranpapt M'OCT P 53580-2009 "Tpybbl cTanbHble Ans
NPOMBICNOBbLIX TPY6ONpoBOAOB. TeXHUYECKMe YCNOoBUS.” BHECEH
psa HOBbIX TPebOBaHWI, KOTOPbLIE OT/IMYAIOT €r0 OT AENCTBYHOLLMX
CTaHaapToB B Poccuiickon deaepaumm, B YaCTHOCTH:

- TEXHMYeckue TpeboBaHMs K TPYOHON NPOAYKLMM CBEAEHBI K
[BYM YypOBHAM TpeboBaHui npoaykumm YTMN1 wn  YTN2,
COOTBETCTBYIOLIMM  Pa3/IMYHbIM  YpOBHSIM  TpeboBaHM MO
XMMWUYECKOMY  COCTaBy, MEXaHW4YeCKMM U KOPPO3UOHHbIM
CBOWCTBaM;

- B3aMEH MapoK CTasnien BBeAeHbl Knaccbl NPOYHOCTU TPY6;

- knacc npoyHoctn (KM) cooTBETCTBYET MUHWUManNbHOMY
HanpsbKeHUIO Hayana Tekyyectu npu gedopmaumm 0,5%.

Knaccbl npoyHoctn Tpy6 ypoBHs YTI1 1 mn YTI 2 A0MKHbI
cooTBeTcTBOBaTb Tabnuue 1. O6o3HauyeHMe Krnacca MpOYHOCTU
npeacTaensieT coboi covetaHne 6ykB 1 Undp. Knacc npovyHocTu
naeHTMUUMPYET YpOBEHb MPOYHOCTM Tpyd M cBs3aH C
XUMUYECKUM COCTABOM CTanu.

Tabnuua 1.

Knaccbl npoyHocTu TDY6 N COCTOAHME NOCTAaBKU

yTn CocTosiHWe nocraBkmn Y Knacc npo;a)chm
Tpy6b! 2
1 2 3
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1 2 3
B COCTOSHMM nocie npokaTkW, MpoKaTKu ¢ KM 175
HOpManusauuen, HOpManusaumm nnu
(hopMoo6pazoBaHNs ¢ HOpManuU3auuen KM 210
B coctosHMM nocne npokaTku, MPOKaTKM  C
HOpManusauueil, TEpPMOMEXaHUYECKOW MpPOKaTKK,
TEPMOMEXaHNYECKOro dhopMoobpazoBaHus,
¢opmMoobpazoBaHus C HopManusauven, KM 245
HOpManu3auuM, HopManu3auuM U OTrycka WM o
COr/IacoBaHMIO 3aKarkyu W OTnycka - TONMbKO Ans
6ecLoBHbIX TPY6
yTn 1 K 290
Kn 320
B cCOCTOSHMM mocne NpokaTkW, MPOKaTKU C KM 360
HOpManusauueil, TEPMOMEXaHWYECKOW NpOKaTKK,
TEPMOMEXaHNYECKOro $opMoobpazoBaHus, KT 390
¢opmoobpazoBaHus C HopManusauven,
HOpManu3auuM, HOpManuM3auuMM W OTMycka Wn
3aKaski 1 oTnycKa KM 415
K 450
K 485
KM 245 N
B cocTtosiHum nocne npokaTku
K290 M
K 245 H
K290 H
yTn 2
B cOCTOSHMM Moc/ie MpoKaTKM C HopManu3aumen, KM 320 H
¢opmoobpazoBaHus C HopManusaumen,
HOpManM3aumm UM HopManusauum 1 oTrnycka K 360 H
K 390 H
Kn415 H
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1 2 3
KM245T
KM290 T
KMN320T
KM360 T
B cocTosiHum nocne 3akanku u oTnycka KM390 T
KM415T
KM450 T
K485 T
yTn 2 KM 555T
KM 245 M
KM 290 M
KMn 320 M
. KM 360 M
B cocTtosiHun nocne TepMOMexaHW4eCKOM MpoKaTKu
W1 TepMoMexaHnyeckoro hopmMoobpasoBaHus
P (bopro06p KM 390 M
KM 415 ™M
KM 450 M
K 485 M
D CocTosiHME MOCTaBKM  OMpeaensieT W3roToBuTENb AnA  obecreyeHus
TpebyeMoro ypoBHSI MEXaHUUECKMX XapaKTePUCTMK NPOAYKUNM.
2 [pOMEXYTOUHbIE KNACChl MPOYHOCTY YCTaHABMMBAIOT MO COrMIacoBaHUIO, HO B
dopmarte, ykazaHHOM B HacTosiLie Tabnuue.
3 Byksbl M, H, T, M y KNaccoB NpoYHOCTY TPy6 0603HAYAIOT COCTOSIHUE MOCTaBKM.

Knaccel npoyHocTM  Tpyb6  ypoBHS  YTM 2 OOMKHbI
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COOTBETCTBOBATb

MeHeHKMEHT KadecTBa B MeTanyprum

Tabnuue 1.

Knacc

NPOYHOCTH

TpyObI

JononHuTenbHo cogepxut 6ykebl M, H, T wiam M, KoTtopble
YKa3bIBalOT Ha COCTOSIHME nocTaBky (Tabnuua 2).

Tabnuua 2
Cnocobbl M3roToBNEHMS, AONYCTUMbIE AN Tpyb YpOBHS
Y111 2
Tun Cnocob TepmoobpaboTka CumBon
Twn 3aroToBkK
Tpy6bI N3roTOBNEHUS Tpyb TepMoobpaboTku
1 2 3 4 5
Hopmanusauus
npu - H
nedopmaumm
Hopmanusauus
nnu H
HopManu3saumsi
ropsias W OTMycK
nedopmaums
HenpepbiBHONUTaS,
BT |ropsuenedopmupoB 3akanka C T
aHHas MM KoBaHas OTMYCKOM
Hopmanusauus
unm H
ropsuas HOpManu3auust
Aecdopmaums  u| oThyCK
xonogHas
edopmaums
AedpopmaL 3akarnka C T
OTIYCKOM
PynoHHbIN npokaT ¢ Hopmanusauus H
HopManusauuen luBa
TepmMoobpaboTka M
luBa
BYC |PynoH,
o XonoaHoe
N3rOTOBMIEHHbIN hopMoo6pazoBa [T 6036
TepMoMexaHmHecko | © €pMOobpaboTKa
06paboTKOIt luBa W CcHATUE M
HanpshxeHust
BCs1 Tpy6a)
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1 2 3 4
HopmManusaums
nnm
HopManusauus u
OTNYyCK (BCs
Tpy6a)

XonoaHoe
dopmoobpazosa 3aKanka "
Hue
OTMyCK (Bcs
Tpyba)
Hopmanusaums
wBa
FopsiuekaTaHbld Unu
Byc |ropstuexatanHo-Hop- XonoaHoe
Manu130BaHHbIl ¢popmoobpazosa
PYNOHHBIN npokaT ~ |HW€ W ropsiyee
peayumpoBaHue
npu i}
KOHTPONMPYEMOiA
TeMmnepaTtype ¢
pe3ynbTaToM
COOTBETCTBYHOLLE
1 HopManu3aumu
XonopHoe
dopMoobpazoBa
Hue u -
TepMoMexaHu4ec
Kasi obpaboTka
PynoHHbiI unm
JICTOBOM npokat
ropsiyekaTaHHO-HOp-
MaNM30BaHHbIN, C -
HopManusauuein um
JC®NM |c HopManusaumen u{XonogHoe
unu  |0TNycKom ¢opmoobpazosa
ACoC Hue
PynoHHbiI unm
NACTOBOM  MpoKarT,
U3roTOBJIEHHbI
TepMOMeXaHNYecKom
NpoKaTKoM
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1 2 3 4 5
3aKanéHHbIN n
OTNYLLUEHHBbIV T
PYNOHHBIN nnm

JICTOBOW MpoKaT

PynOHHbLVI WM onoaHoe

JMCTOBOA MPOKAT C loh1006na308a

TEPMOMEXaHNYECKON [ /o

NpoKaTKoM, 3akanka 7
NpOKaTKOM [¢ OTMyCK (Bcs T
HOpManvsaumen, Tpyba)

ACOMN |Hopmanusaumein unm
WnM  |HopManusauuein K
OCOC (oTnyckom

PynoHHbIN nnm
JIUCTOBOW MpoKaT B
COCTOSIHMM  nocne
npoKaTku,
TEpMOMEXaHNYECKO
NMPOKaTKW, MPOKaTKM
C HopManusauuen,
HOpManusauum unm
HOpManusaumm 7]
oTrnycKa

QopmoBka  Mpw
TemnepaType - H
HopManusauuu

becwoBHas Tpyb6a bBT: Tpyba 6e3 cBapHOro LwBa,
nony4eHHass Mo TexHonorum opMoobpa3oBaHns B ropsyveM
COCTOSIHMM, MOC/Ne KOTOpPOro MoXeT ObiTb MpoBeaeHa XOnoaHast
npokaTKa WAn OTAeSIKa B XONIOAHOM COCTOSIHUWM AN MOJyYeHusl
HY>XHOW (hOpMbI, pa3MepoB 1 CBOWCTB.

Tpy6a BYC: Tpyba, n3rotoBneHHass METOAOM CBapKu TOKOM
YacToTo 70 kI'y u 6onee.

Tpy6a AC®IN: Tpyba c ogHVM WM ABYMSI MPOAOAbHbLIMU
LUBaMW, M3roTOB/IEHHas METOAOM 3/IEKTPOAYrOBOA CBapKu Moa
dniocom.

Tpy6a AC®PC: Tpyba C 0gHMM COvpanbHbIM  LUBOM,
M3roTOBJIEHHAs METOAOM 3/1IEKTPOAYIOBOI CBapKu noa htocoM.

BYC - cBapka Tpyb B NpoLiecce U3roTOBSIEHNSI TOKOM BbICOKOM
4acToTbl;

AC®N - pgyroeBas ceapka nog ¢nwcoM B npouecce
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N3roToBNIEHMS TPY6 C NPOAONbHBIM LLIBOM;

AC®C - pgyroBas cBapka nog ¢AwCcoM B npouecce
N3roToBNIEHMS TPYD CO CNMpasbHbIM LLBOM;

Bo3amoxHO wucnonb3oBaHMe Tpyd YT 2 ¢ o0cobbiMu
Tpe60BaHMAMM K OAHOM K3 0COBbIX TpPeboBaHUIA OTHOCKTCA
npoueaypa u3roToBfieHus.

Mpoueaypa nsrorosneHus Tpy6

Bce Tpybbl A0mKHbI ObITb M3roTOBNEHbI B COOTBETCTBUM C
npoueaypoi M3roTOB/EHMS, AN 3TOr0 Heo6XoAMMO MPOBECTU
atTectaumio  Tpy6. B cooTBeTCTBMM  CO  CTaHZapTOM
FOCT P 53580-2009 "Tpybbl CTanbHble A1  MPOMbICIOBbLIX
Tpyb6onpoBoaoB. TexHn4eckme ycrnosus”.

ATTectaumusa npoueaypbl U3roToBieHUs TPy6

XapaKTepuCTVKK npoueaypbl M3roToBeHNS

[o Hayana npov3BOACTBA MM MO pe3ynbTaTaM BbiNycka
nepBo/i  NPOM3BOACTBEHHON CEPUM  M3rOTOBWUTENb  JOMKEH
Co06LWMTbL NOTPebuTento ceeageHnst 06 OCHOBHBIX XapaKTEPUCTUKAX
npouecca NponsBoACTBa TPy6, BKOUas creaylowme CBeaeHns:

a) no BceM Tpybam:

1) usrotosutens cranu;

2) cnocobbl NpoM3BOACTBA U PA3/IMBKK CTanw;

3) 3aAaHHbIN XMMUYECKUIA COCTaB;

4) npoueaypa rmapoCcTaTMYEeCcKoro UCMbITaHus;

5) npoueaypbl HepaspyLuatoWero KOHTpons;

6) no cBapHbIM Tpybam:

1) cnocob M3roToBAEHNS PYNOHHOIO UK IMCTOBOMO NpoKaTa,
BK/OYas cnocob Tepmoobpabotkn (H unu T), npu NnpuMeHeHnw;

2) npoueaypbl Hepa3pyLLAoOLWero KOHTPOsS PYMOHHOIo Mnu
JIMCTOBOIO MpoKaTa;

3) npoueaypbl ¢dopmoobpazoBaHus  Tpybbl, BKIOYas
NOAroTOBKY KPOMOK, KOHTPOJIb COOCHOCTU U (hOPMbl;

4) npouegypa TepMmoobpaboTkm  Tpybbl,  BKJO4as
TepmMoobpaboTKy CBapHOro LwBa B Mpouecce CBapku, Mpu
NpUMeHeHNN;

5) TpeboBaHua k cBapke, BK/OYas MPOLEAYPY PEMOHTHOM
CBapKkW, BMeCTe C MPOTOKOSMAMW MpeaLlecTBYIOWEN aTTecTaumm
3Tol npoueaypbl. MHhopMaums Ao/mkHa BKIOYATD:

Ans Tpy6 BUC:

- pe3ynbTaTbl  MEXaHUYeCKMX  MCMblTaHuii  Tpye ¢
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TepMoobpaboTaHHbIM  LUBOM,  M3rOTOBJIEHHbIX W3 MOJIOCHI
TEPMOMEXaHNYECKOW MpoKaTKM (BK/OYasi pe3ynbTaTbl KOHTPOJIS
TBEPAOCTM 30Hbl TEPMUYECKOrO BNSHNSA);

- pe3ynbTaTbl MeTaNorpacdmnyeckoro NccneaoBaHus;

ansa Tpy6 4C® KOC:

- pe3ynbTaTbl MEXaHWYECKUX  WUCMbiTaHun  (BKItoYas
pe3ynbTaTbl KOHTPOS TBEPAOCTUN 30HbI TEPMUYECKOrO BIIMSIHUS);

- pe3ynbTaTbl aHann3a HanaaBfeHHOro MeTasnna;

B) no Tpybam bT:

1) npoueaypa dopmoobpaszoBaHus Tpyo;

2) npoueaypa TepmoobpaboTku Tpyb.

ATTecTaunoHHble MUCnbITaHUA npoueaypbl
WU3roToBJ/IEHUA

Mpn atTectaumm npoueaypbl W3roTOB/IEHNS B Havane
NpoM3BOACTBa HEO6XOAMMO MPOBECTU 06s3aTeNbHbIE UCMbITAHMS
(no ctraHgapTty F'OCT P 53580-2009 "Tpy6bl cTanbHbie gns
NpPoOMBbICNOBbIX Tpy6onpoBogoB. TexHuueckue ycnosus”
(Tabnuua 17)), nnm ucnbitaHms no npuMeHmmoctym (tabnuua 3).

Tabnuua 3

lMNepnoanyHOCTL KOHTPOSIA

Bua koHTpons Twn Tpyb6sbl MeproANYHOCTb KOHTpONS

1 2 3

OAHO wCMblTaHWe OT MapTUM He
6onee 100 Tpy6 C OAMHaKOBbIM
ko3 PULMeHTOM XOJS10AHOr0
3KCMaHaMpoBaHus

KoHnTponb  TBéppoctu| BT, BYC,
Tpy6 Hapy>xHbiM | ACOMN nnm
anametpom D < 508 mm| ACDC

OOHO WCMblTaHWE OT MapTUM  He
6onee 50 Tpy6 C 0OAMHaKOBbLIM
Kko3thpULUMeHTOM XOSTOAHOr0
3KCMaHAMpoBaHus

KoHTponb  TBepgoctu| BT, BYC,
TpYy6 HapyxHbiM| ACOM  wnnn
anametpom D > 508 mm | CDC

KoHTponb TBEPAOCTM o o
Kaxabll  y4acToK  MOBbILEHHOW

yHacrkos - BYC, [OC®M| TBepaocT, OBHapyXeHHbIH  Ha

MOBbILLEHHOW o <
nnn ACOC Hapy>XHou nnu BHYTPEHHeN

TBEPAOCTU  CBAPHBIX NOBEPXHOCTMN TPYObI

Tpy6
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Mo  cornacoBaHwio,
KOHTPOSb TBEPAOCTH

NPOAOSILHOIO BYC, Acon

CMPANLHOTO wm [ICOC Kak ykasaHo B 3aKa3e Ha rnocTaBKy
cBapHoro wsa Tpyb

BYC

Avamerp  oBankbHocTb | BT, BHC, OaHO wWCMbITaHMe OT MapTun He
TpYy6 HapyxHbiM| ACOM  wnnn A P

anametpom D < 168 mm | ACDC Gonee 100 Tpy6

[nameTp u oBanbHOCTb | BT, BYC,
TpYy6 HapyxHbiM| ACOMN  wnn
anametpom D > 168 mm| ACDC

OfHO UCMbiTaHWe OT MapTuM He
6onee 20 Tpy6

B cooTtBeTCTBUM C NpunoxeHnem X
BT, BYC, | ctangapta OCT P 53580-2009

r:ﬁfsgztualomm OCON  wnm| "Tpybel CTanbHble ans

ACOC NPOMBIC/IOBbIX Tpybonposoaos.
TexHuueckune ycnosus”

Wcnbitanne Ha | g1 BUC OfHO WCMbITaHWEe OT KaXaon WX

BOAOPOAHOE D,C’(DI'I W_M’ Tpex ) nepBbIX NnaBoK, B

pacTpecKkvBaHune [ICOC [anbHeWleM OfHO WCMbiTaHue Ha

(HIC) naptuto He 6onee yem o1 10 nnaBok

Mo  cornacosaHuio,

ncnbiTaHue Ha bT, BYC, | OaHO UCMbITaHWE OT Kaxaon Tpy6bl,

cynbduaHoe OCON  wnm| oTobpaHHOM  Ans  aTTecTaumu

pactpeckusaHve nog | ACOC npoueaypbl U3roToBNEHUS

HanpshkeHneM (SSC)

D KoathMUMEHT XONOAHOMO 3KCMaHAMPOBAHWS YKa3blBaeT U3rOTOBUTENb, U
BbIYMCNAIOT MO HApPYXXHOMY AWAMETPY WAW [ANIVHE OKPY>XXHOCTU A0 WU nocne
3KCNAHAMPOBAHMUS. YBENUYEHWE UK yMeHbLLeHne Ko3dhdULMEHTa X0N04HOro
3KcnaHaMpoBaHus 6onee yeM Ha 0,02 TpebyeT hopMMpPOBaHKS HOBOW NapTuK
NS KOHTpONS.

YacToTa 1 06bEM UCMbITAHUIA A0MKHbI BbITh YKa3aHbl B 3aKa3e
Ha MOCTaBKy.

MoTpebutens MoxeT NoTpeboBaTh NPeACTaBAEHNS AAHHBIX O
APYruxX CBOWCTBAX, HanpuMep CBapuBAEMOCTU U3AENWS.

3anpoc noTpebutens O NPEeAoCTaB/IEHMM  [aHHbIX O
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CBApMBAEMOCTU ANSi KOHKPETHbIX K/IACCOB MPOYHOCTU CTasIbHbIX
Tpy6 MOXeT noTpeboBaTb NPOBEAEHMS CMELMabHbIX UCMbITAHWUN
Ha CBapvBaeMOCTb. B Takmx cnydasx noTpedbuTenb AOMKeH
NpefocTaBuUTb WU3roTOBUTENIO CBEAEHUS O TEXHONMOMUSIX MU
napamMeTpax CBapku, A KOTOpbIX HeobxoaWMbl AaHHblE O
CBaApMBaEMOCTU.

M3roToBuTENb MOXET MNPEeACTaBUTb AN YTBEPXAEHUS
notpebutenem [0aTTeCTaLMOHHbIe [laHHbIE npexHero
Npon3BOACTBA.

Mo cornacoBaHWio, AOMKHbLI MPOBOAUTBLCS WUCMbITAHMS Ha
npoKannBaeMocTb (BanMK Ha NMCTOBOM MpoKaTe WM BajMK Ha
Tpybe). MapameTpbl pexrmMa CBapKu 1 KpUTepum NpuemMKn AOMKHbI
6bITb YKa3aHbl B 3aKa3e Ha NOCTaBKY.

MpousBoacTBO CTanm

Cranb Y fomkHa 6bITb NOJTyYeHa KMCIOPOAHO-KOHBEPTEPHBIM
WU 371EKTPONEYHBbIM METOAOM U AO/MKHA BblTb PACKUCIEHHON.

) TexHonormss nNpov3BOACTBA CTaNM  MOXET BK/OYATb
pasfiMyHble nepensiaBbl U BTOPUYHbIE  METanNypruyeckue
npouecchbl.

Cranb fomkHa 6bITb NoABeEpPrHyTa BakyyMHOW Aerasauum ans
CHWDKEHUS COAEePXXaHNUs rasos.

MnaBka cTanu gomkHa 6biTb 06paboTaHa Ans perynmpoBaHns
¢opmbl  BkNoyeHwuin.  lMpouesypa  koHTpons (B T.4.
MeTannorpaduyeckoro KOHTpons) MoXeT OblTb cornacoBaHa
MeXay  W3roToBUTENEM M NOTpebuTeneM  Ans  OLEHKM
3(hekTUBHOro perynmpoBaHns popmbl BKIHOYEHWI.

UsrotoBneHmne 6ecioBHbIX TPY6

BeclioBHble TPybbl A0MKHbI 6bITb U3roTOBMIEHbLI U3 KaTaHOM,
KOBaHOM W HENPEpbLIBHONUTON 3aroToBkW. Ecnm  ucnonbaytoT
NpoLEeCcc OKOHYATENbHOM X0N0AHON 06paboTkM, 3TO AO/MKHO BbITb
YKa3aHO B JOKYMEHTE O MpueMmkKe.

UsrotosneHune cBapHbixX Tpy6

Ecnn He cornacoBaHO MHOE, TO PY/OHHbIA WM JIMCTOBOM
NpoKaT A1 U3roTOB/IEHNS CBAPHbIX TPYO A0MKEH ObITh NpoKaTaH
M3 HEenpepbIBHONUTLIX 3aroTOBOK. Tpybbl AOMKHbI ObiTb TUMOB
Acor, 4CoC wnu BYC.

Y Tpy6 BYC cTbikyeMble KPOMKW PYSIOHHOrO MW JIMCTOBOro
npokata neped  CBApKOW  AOMKHbI  6bITb  06paboTaHbl
(bpe3epoBaHNEM UK MHLIM METOAOM Pe3aHus.
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PYnoHHbIA WMAM  NUCTOBON NpOKaT, MCMONb3yeMbIM  Ans
Npou3BOACTBa CBapHbiX Tpyb, nocne nNpokKaTkn  AOSHKEH
noaBepraTbCsl BU3yanbHOMY KOHTPONIO.

Bu3yanbHbI KOHTPO/b PY/IOHHOMO MpoKaTa, UCMOosb3yeMoro
AN Npou3BOoACTBa Tpyb, MOXHO MPOBOAUTbL B BWMAE KOHTPOSS
pa3MOTAHHOIO PY/IOHHOro MpokaTa WAM KOHTPONS KPOMOK B
pynoHe.

Mo cornacoBaHWio, PYNOHHBIN U NUCTOBOM MpPOKaT creayet
noagepratb YAbTPa3ByKOBOMY KOHTPOMO Ha pacciioeHne B
cooTBeTCTBMM cO cTtaHpaaptom MOCT P 53580-2009 "Tpy6bi
CTanbHble ans NPOMbIC/IOBbIX Tpy6onpoBoaos.
TexHUuecKkne ycnoBusl”, KOTOPbLIN MOXHO NMPOBOAWUTL A0 WU
nocne pesku pysIoHHOMO UM IMCTOBOrO MpoKaTa, Uin e roToByio
Tpyby nMoABEpraloT KOHTPOJMIO, BK/OYAs  Y/bTPA3BYKOBOW
KOHTPO/b, N0 BCEMY Teny Tpyobi.

Mo COrnacoBaHuio, [onycKaeTcs nocraska
CNMpasnbHO-LLOBHbIX TPY6, M3roTOBMEHHbIX M3 CBAPEHHOr0 BCTbIK
PYNIOHHOIO WM NMCTOBOrO NpoKaTa, NPy YCIOBUK, YTO CTbIKOBblE
LUBbI PacronoXeHbl Ha paccTosiHuM He MeHee 300 MM OT TOpLOB
Tpybbl M NOABEPrHYTbl TaKOMYy XKe HepaspyLlatoweMy KOHTPOSIO,
KOTOpoMy, cornacHo cranpapta F'OCT P 53580-2009 "Tpy6bi
CTanbHble ans MPOMbIC/IOBbIX Tpy6onposoaos.
TexHnuyeckne ycnoBus”, NoaBepratoT KPOMKU PYSIOHHOMO WK
JIMCTOBOrO MpoKaTa U OCHOBHblE CBapHbIE LUBbI.

Mpn ceapke Tpy6 ACOMN wu [AOCOC npepbiBUCTbIE
NPVXBaTOYHbIE LUBbI AOMYCKAKOTCA TOMbKO B TOM Crlyyae, Koraa
noTpebuTenb cornacunacs ¢ UX NPUMEHEHNEM Ha OCHOBE [aHHbIX,
NpeAcCTaBEHHbIX U3roToBUTENEM n NOATBEPXAAOLLMX
obecneyeHne TpebyeMblx MexaHM4YeCKMX CBOWCTB Kak B MecTe
pacnosioXXeHNs NPUXBATOUHbIX LBOB, TaK U B MPOMEXYTKe Mexay
HUMMU,

CocTrosiHMe NnocraBKu

Ecnn KOHKpeTHOe COCTOSIHME MOCTaBKM He YKa3aHO B 3aKase
Ha MOCTaBKy, TO COCTOsiHMe noctaBku Tpy6 YTM 1 no kaxaon
3aKa3aHHOM  Mo3WUMM  OOSKEH  BbIOMPaTb  M3roTOBUTEND.
CocTosiHMe MOCTaBKM [AO/MKHO COOTBETCTBOBATb TpeboBaHMAM
Tabnuu 1 mn 2.

B cnyyae Tpy6 YTIM 2 cocTtosiHMe MOCTaBKM  AOMKHO
COOTBETCTBOBaTb TpeboBaHWsAM 3aka3a Ha MOCTaBKy MO Kaccy
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MPOYHOCTH.

3.3. Mopspok u npuMep BbINONIHEHUS paboTbl

3Has MapKy CTanu, npeaen TeKyyecTM WM BpPEMEHHOoE
COMpPOTUBIEHME, @ TaKXe TUMN 3aroToBku. OnpeaenvTb Tun TpyObI,
ypoBeHb TpeboBaHWi MpOAYKLUMM, KNAcC MPOYHOCTU Tpybbl M
Crnocob M3roToBneHus.

Mpepen | BpemeHHoe | OTHOCUTENb-| YaapHas
Mapka | Tekyuec- | conpoTusne- Hoe BSI3KOCTb Tun
cTanu ™ Hue yoJ/IMHEeHune KCU, 3aroToBKM
or, H/MM?| og, H/MM? 8s, % x/cm?
29.4 JIucToBoii npokar,
13r2Ae| 360 630 20 (-60,°C) ropayeKaTanHo -
HOPMaJI30BaHHbIN

Mapka cTtanu 13M2A® OTHOCMTCA K YPOBHIO TpeboBaHWiA

npoaykumm YT

2.

Knacc npoyHoctu KI1 360 H.

Tun Tpybbl ACOM - Tpyba C OAHMM NPOAONbHBLIM LLBOM,
W3roToBJIEHHAs METOAOM 3/IEKTPOAYIrOBOM CBapKu nog htocomM.

Crocob nsrotoeneHus xonoaHoe dopMoobpasoBaHue.

3.4. BapuaHTbl 3agaHui

Mpepen | BpemeHHoe OTHOCUTENb- | YaapHas
Ne¢ Mapka | Texkyuyec- |conpoTusne- Hoe BAI3KOCTb Tvn
Bap. | cranmu ™ Hue yANMHeHue KCU, 3aroToBKM
or, H/MM?| o8, H/MM? 85, % o/ cm?
1 2 3 4 5 6 7
294 JlucToBoii npokar,
12rac 340 490 20 (- 40’0(:) ropsyeKaTaHHo -
HOPMasIM30BaHHbIN
392 JlucToBoii npokar,
12rac 340 490 20 - 40’0(:) ropsyeKartaHHo -
HOPMasIM30BaHHbIN
1
294 JlucToBoii npokar,
o9rac 340 490 20 (- 40,°C) ropsyeKartaHHo -
HOPMasIM30BaHHbIN
294 JncroBoii npokar,
17rc 350 510 20 - 40’°C) ropsiYeKaTaHHo -
HOPMasIM30BaHHbIN
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2 3 4 5 6 7
29,4 JlucToBoii npokar,
17ric 350 >10 20 (-40°C) | HOpManM3oBaHHbIV
INncToBoii npokar,
29,4 HOPMasIM30BaHHbIN,
17ricy 350 >10 20 (-40°C)  |KOHTpPONMPOBAHHOM
npoKaTKu
29,4 JncroBoii npokar,
13rc 360 510 20 " KOHTPO/IMpPOBaHHas
(-40°C)
npokaTta
392 JncroBoii npokar,
13rc 360 510 20 " KOHTPOSIMpPOBaHHas
(-40°C)
npokaTta
JlucToBoii npokat
39,2 ,KOHTpONMpOBaHHas
08r6Ho 350 510 20 (-40°C) npokaTa,
TepmoobpaboTka
JlucToBoii npokar,
39,2 KOHTPO/IMPOBaHHas
12rce 350 510 20 (-60°C) npOKaTa,
TepmoobpaboTka
9.4 JlucToBoii npokar,
13ric-y 360 510 20 (-60'°C) KOHTPONMpOBaHHas
npokarta
392 JlucToBoii npokar,
13ric-y 360 510 20 (-60’°C) KOHTPOSIMPOBaHHLIN
npokat
9.4 JlucToBoii npokar,
13r2ao 360 630 20 (-60,°C) ropsivYeKaTaHHo -
HOPMasIM30BaHHbIN
294 JlucToBoii npokar,
13ric-y 390 540 19 (-60,°C) KOHTPOSIMPOBaHHbIN
npokat
392 JluctoBov npokat
- KOHTPOIMPOBaHHBbIV
13ric-y 390 540 19 (-60’°C) "

npokar
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2 3 4 5 6 7

INncroBoii npokar,

39,2  |KOHTPONMPOBaHHbII
09r6HO 380 550 20 (-60°C) APOKAT,

TepMoobpaboTka

INncroBoii npokar,

39,2 KOHTPOIMPOBaHHLIN
12r2ce 380 550 20 (-60°C) APOKAT,

TepmoobpaboTka

392 JlucToBoW npokar,

09r2ob 430 550 20 (-60,°C) KOHTPO/IMPOBAHHbIV
npokar

29.4 JlucToBoii npokar,

13rice-y| 470 570 20 (-60,°C) KOHTPONMPOBaHHbIi
npokar

392 JlucToBoii npokar,

13rice-y| 470 570 20 (-60,°C) KOHTPONMPOBaHHbIi
npokar

29.4 JlucToBoii npokar,

10r296H0| 460 590 20 (-60,°C) KOHTPONMPOBaHHbIi
npokar

392 JlucToBoii npokar,

1020610 460 590 20 (-60'°C) KOHTPOSIMPOBaHHas
npokarta

492 JlucToBoii npokar,

1020610 460 590 20 (-60’°C) KOHTPOSIMPOBaHHLIN
npokar

392 JlucToBoii npokar,

10r20b6 440 590 20 (-60,°C) KOHTPOSIMPOBaHHLIN
npokar

492 JlucToBoii npokar,

10206 440 590 20 (-60,°C) KOHTPO/IMPOBaHHbIV
npokar

392 JIucToBoW npokar,

10r2cb 460 590 20 ¢ KOHTPONIMpOBaHHas

(-60°C)

npokar
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2 3 4 5 6 7
492 JlucToBoii npokar,
10r2cb 460 590 20 (-60,°C) KOHTPONMPOBaHHbIi
npokat
392 JlucToBoii npokat
10raceb 460 590 20 (-60,°C) KOHTPONMPOBaHHbIi
npokat
492 JlucToBoii npokar,
10r2Cob 460 590 20 ! KOHTPOIMPOBaHHLIN
(-60°C)
npokat
29,4 JncroBoii npokar,
12rac 340 490 20 - 40’0(:) ropsyeKaTaHHo -
HOPManm30BaHHbIV
392 JncroBoii npokar,
12rac 340 490 20 e 40’0(:) ropsyeKaTaHHo -
HOPManM30BaHHbIV
29.4 JlucToBoii npokar,
o9rac 340 490 20 (-60,°C) ropsyeKaTaHHo -
HOPMa nM30BaHHbIV
29.4 JlucToBoii npokar,
13rc 360 510 20 " KOHTPO/IMPOBAHHLIV
(-40°C)
npokat
392 JlucToBoii npokar,
13rc 360 510 20 " KOHTPO/IMPOBAHHLIV
(-40°C)
npokat
29.4 JlucToBoii npokar,
17rc 350 510 20 - 40,°C) ropsyeKaTaHHo -
HOPMasIM30BaHHbIN
29.4 JlucToBoii npokar,
17ric 350 510 20 - 40,°C) ropsyeKaTaHHo -
HOPMasIM30BaHHbIN
JlucToBoii npokar,
17r1cy 350 510 20 29,4 HOPMasIM30BaHHbIN,
(-40°C) |KOHTpONMMpOBaHHast
npokartka
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4

5

6

7

08reto

350

510

20

39,2
(-60°C)

INncroBoii npokar,
KOHTPONMPOBaHHbIi
npokar,
TepMoobpaboTka

13rc-y

360

510

20

29,4
(-60°C)

INncroBoii npokar,
KOHTPOSIMPOBaHHbIN
npokat

12rcb

350

510

20

39,2
(-80°C)

JlucToBoW npokar,
KOHTPONMPOBaHHbIi
npokar,
TepmoobpaboTka

375

640

16

399
(+20°C)

ropsiueaedopMmupo-
BaHHas,
HOpManu3auus

ab

375

640

16

39
(+20°C)

ropsiueaedopMmupo-
BaHHas,
HOpManu3auus

10Mr2A

420

22

Fropsiuenedbopmmpo-
BaHHas,
HOpManusauus

12r2A

490

20

ropsiyeaedopMmnpo-
BaHHasi, 0TI

18r2

315

490

19

ropsueaedopMmnpo-
BaHHasi,
HOpManu3auus

10

32r2

540

740

14

39
(+20°C)

lopsuenecdopMmpo-
BaHHasl, 3aKaska
OTMYCKOM

36r2C

490

740

12

lopsuenecdopMmpo-
BaHHasi,
HopManusauus 2

371r2C

540

735

14

59
(+20°C)

lopsuenecdopMmpo-
BaHHasl, 3aKaska
OTMYCKOM
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1 2 3 4 5 6 7
lopsiueaedopmmpo-
49 BaHHas,
38XHM >40 740 12 (+20°C) | HopManuzaums c
10 OTMYCKOM
12X2HB®
A ) 490 18 ) ropsiuenedopMmpo-
(3K712) BaHHasi, OTXXMUI
) OnpepensioT no TPeboBaHMIO 3aKa3umKa.
2 [lonycKaeTcst HOpManM3aLUms C BbICOKUM OTMYCKOM.
3HaK "-" nokasaTeslb He HOPMUPYIOT U HE OMpeaensioT.

3.5. KOHTpOsibHbIE BONPOCHI

1. KakuM ypoBHSIM TpeboBaHui npoaykummn YT 1 v YTN 2
[O/KHbI COOTBETCTBOBaTL?

2. Knaccbl npoyHOCTU Tpyb BBEAEHBI B3aMEH Yero?

3. Yemy cooTBeTCTBYET Kacc npoyHoctm (KIM)?

4.410 ngeHTMdUUMpYeT Knacc NPOYHOCTU U C YeM OH CBS3aH?

5. Yt0 o3HauvatoT 6yksbl 1, H, T, M y knaccoB nNpo4HOCTU
Tpy6?

6. YTO 03HauaeT TepMmH BeclioBHas Tpyba bT?

7. YT0 03HauvaeT TepMuH Tpyba BYC?

8. YT0 03HauaeT TepMuH Tpyba ACDI?

9. YT0 03HauaeT TepMuH Tpyba ACOC?

10. Yto o3HavaeT cnoso BYC?

11. Y10 o3HauaeT cnoso [ACPIT?

12. Y10 o3Havaet cnoso ACOC?

3.6. Cnucok nutepaTtypbl

1. FTOCT P 53580 - 2009 Tpy6bl CTanbHble 415 NPOMbIC/IOBbIX
TpybonpoBoaos. TexHn4yeckne ycnosus.

2. TOCT P 53932 — 2010 3arotoBka TpybHas. O6uime
TEXHUYECKNE YCIIoBMSI.

3. TY 14-3- 1573-96 Tpybbl CTanbHble 31eKTpoCBapHble
NpsIMOLLOBHbIE AMaMeTpoM 530-1020 MM C TO/LUMHOW CTEHKW A0
32MM AN MarucTpasnbHbIX ra3onpoeoaos, HedTenpoBoaoB W
HedTenpoayKTONpPOBOAOB.
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NMPAKTUYECKAS PABOTA N2 4

"U3rOTOBJIEHUE CTAJIbHbIX TPYB AJ15
MPOMBICJIOBbLIX TPYBOMNMPOBOAOB B COOTBETCTBUN
CO CTAHOAPTOM I'OCT P 53580 - 2009

4.1. Llenb pa6oTbli

O3HaKOMWUTb  CTYIEHTOB C MPOLIECCOM  WU3rOTOBNEHUS
CTanbHbIX TPy6 ANs NPOMBbIC/IOBbLIX TPY6ONPOBOAOB.

4.2. O6wume cBeaeHuns

4.1. UsrotoBnieHune

4.2. MNpouecc N3roToBsiIeHNs

4.2.1 Tpy6bl, nocraBnsieMble no craHgapty FOCT P 53580 -
2009, OO/MKHbI M3roTOBNSTLCS B COOTBETCTBMM C TpeboBaHUSMU U
OrpaHMyeHusIMK1, YKa3aHHbIMK B Tabnuuax 1 1 2.

Tabnuua 1

CoOTBETCTBME K/TACCOB NMPOYHOCTU TPY6 TWNaMm Tpyo

Knacc npoyHocTy Tpybel
1)
Tan Knacc npoyHocTv Tpy6bl ypoBHS YTI 1 YPOBHS YT 2 2
Tpy6bI
KM 175 2| KN 210 [KM 245|ot KM 290 go KM 485( ot KM 245 go KM 555

1 2 3 4 5 6
BT X X X X X
BYC X X X X X
acon X X X X
ACOC D X X X X
Kocn X X X X
KOCC ¥ X X X X
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1 2 3 4 5 6

ACoM ¢
OByMsi X X X X
luBamm ¥

KOCI c
OByMs X X X X
LwBaMm

Y Mo cornacoBaHwio, NOCTaBNSAOT TPYSbl MPOMEXYTOUHBIX KACCOB MPOYHOCTH,
HO He Bbiwe KI 290.

2 Tpy6bl knacca NpouHocTH KIM 175 M3roToBNAIOT Hapy>KHbIM AnaMeTpoM D <
140 mm.

3) Tpy6bl CO CNUPasbHLIM LWBOM U3rOTOB/IAKOT HAPYXXHLIM AnameTpom D > 114
MM.

% Mo cornacoBaHwto, TPy6bl C ABYMS LUBAMM U3rOTOBASIOT HaPY>KHbIM
avameTtpoMm D > 914 mm.

Tabnuua 2
Cnocobbl U3roToBNEHMs, JONYyCTUMblE ANs Tpyb YpOBHS
Y10 2
Tun Cnocob [Tepmoob6paboTK CumBon
Twn 3aroToBKu Tepmoobpabo
Tpybbl N3rOTOBJIEHUS a Tpy6 )W
1 2 3 4 5
Hopmanusauus npu ) H
Aecdopmaumm
lopsyas Hopmanusa
nedopmaums ums nmm
HOpManusa H
ums "
H OTNyCcK
enpepbiBHONNT EE———
BT ?géﬂqeﬂed)OpMM oTnycKoM !
poBaHHas  wn lopsyas Hopmanuza
KOBaHas nedopmaums n| ums nmm
xonogHas HopManusa H
nedopmaums ums "
oTnycK
[opsyas
fecdopmaums n| 3akanka ¢ T
XonoaHas OTMYCKOM
aedopmaumst
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1 2 3 4
PynoHHbin Hopmanuza
npokar c

. ums Wwea
HopManusauuen
Tepmoobpa
60TKa LWBa
PynoH, o Tepmoobpa
N3roTOB/EHHbIV 60TKa WBa U
TepMoMexaHuye CHsITHE
CcKov
06paboTkoit Hanpsbkern
o (BCst
XonoagHoe Tpy6a)
¢opmoobpasosaHve| Hopmanusa
ums nm
HopManusa
ums "
otnyck (Bcs
Tpy6a)
3akanka W
BYC otnyck (Bcs
Tpy6a)
Hopmanusa
FopsiyekaTaHblii ums Wwea
unmn XonoaHoe
ropsiyeKkataHHo- | chopMoobpaszoBa-
HOpManm3oBaH- HMEe © ropsiyee
HbIi  PYNOHHBIA | peayuMpoBaHue
npokar npu
KOHTPONMpyemoii .
Temnepatype  C
pe3ynbTaToM
COOTBETCTBYHOLLEN
HopManusaumu
XonopgHoe
¢opmoobpazosa-
Hue n -
TepMoOMexaHuyec-
Kas obpaboTka
PynoHHbIn  1nn
JINCTOBOM
npokat
Acon ropsiyekaTaHHo-
ww | HOPManM3oBaH- | XonogHoe }
[COC HbIR, c ¢opmMoobpazoBaHue
HopManusauuen
nnm C
HopMarnusaumei
1 OTMYCKOM
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1 2 3 4 5
PynoHHbIN unm
JINCTOBOM
npokar,
N3rOTOBJIEHHbI
"
TepMoMeXaHWUY
ecKom
NpOoKaTKoM
3aKanéHHbIn U
OTNYLLEHHbIN

PYSIOHHbIA Mn T
JCTOBOM
npokat
PYnOHHbIA 1n
NNCTOBOM
npokaT [
TepMoMexaHuny | XosogHoe
ecKoit ¢opmoobpazoBaHmne
MpoKaTKoW, 3akanka w
MpoKaTkon ¢ otnyck (Bcs T
HopMajm3auue Tpy6a)
ﬁI
HopManusauue
ACOnN 1 mumm

o Hopmanm3auve

[ICOC /i 1 oTnyCKOM
PynoHHbIn nnu
NNCTOBOM
npokaT B
COCTOSIHUK
nocne
npoKaTKu,
TEpMOMEXaHUY
ecKoi PopMoBKa npv

TeMmnepartype - H
npoKaTKu,
HopManusauum

npoKaTkn c
HopManusauue
a,
HopManusauum
nm
HopManusauum
M oTnycka

4.3. lNMpoueccsl, Tpebyrouwme yrouHeHms

4.3.1 KoHeyHble onepaumn 06paboTku, UCMOSb3yEMbIE MPU
Npou3BOACTBE TPY6, BAUSIOIME HA COOTBETCTBME TpebOBaHMSAM,
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yCTaHaB/IMBAaEMbIM HACTOSILLMM CTaHAAPTOM (3@ MCK/IlOYEHUEM
XMMUWYECKOro COCTaBa 1 pa3MepoB), TPebyIOT YTOUYHEHMUS.

4.3.2 YTOYHeHUs TpebytoT cneayroLmne npoLecchl:

a) ans 6eclwoBHbIX TPyH: peXMM OKOHYATE/IbHOMO Harpesa,
fedopmaumss B ropsyeM  COCTOSHUM, pedyuMpoBaHWe C
HaTsHKEeHNEeM WM, NMpu NPUMEHEHWW, OKOHYaTesbHas X0/04Has
06paboTka;

6) Ans  TepMoobpaboTaHHbIX  OECWOBHbIX  Tpyb:
TepMoobpaboTka;

B) A/19 3NEeKTPOCBaPHbIX TPY6: NpoLecc U3MEHEHNs pa3MepoB
W LWOBHAs CBapkKa; npu UCNonb3oBaHnK, TepmMoobpaboTka WBea;

r) ans TepMoobpaboTaHHbIX 3M1EKTPOCBApPHbIX TPYO: LIOBHas
CBapKa n TepmoobpaboTka Bcero tena Tpybebl.

4.4. UcxoaHblii MaTepuan

4.4.1 3aroTtoBKW, pYMOHHbLIK WAW NIUCTOBOW MpOKaT,
uUcnonb3yeMble B  KayecTBE WCXOQHOro  MaTtepuana  Ans
npou3BoAcTBa Tpyb, AOMKHbI OblTb M3rOTOBMEHbI W3 CTanu,
MOJSIYYEHHON  KMCIOPOAHO-KOHBEPTEPHLIM  MPOLIECCOM, MU
9M1EeKTpOCTanennaBuibHbIM  MPOLECCOM, WAM  MApPTEHOBCKUM
npoLeccoM ¢ 06paboTKoi B YCTAHOBKE TUMA NeYb-KOBLL.

44.2 [Ona Tpyb6 ypoBHs VYT 2 cranb pAomkHa 6biTb
pacKkuClieHa M Mpou3BeAeHa Mo TexHoMornM, obecrneunBaioLlei
nosly4eHne MeNKoro 3epHa.

4.4.3 Ha pynoHHOM unyM NMCTOBOM Mpokate Tpyb YpOBHS
YT 2, wcnonb3yemblx AN NPOW3BOACTBA, HE AO/MKHO ObiTb
PEMOHTHbIX CBAPHbIX LUBOB.

444 LvpuHa PpyoOHHOrO WM NIMCTOBOrO  MpokaTa
CNMpanbHO-LWOBHLIX TPY6, Mcnonb3yemblx ANs NpoOu3BOACTBA, HE
JOmKHa 6biTb MeHee 0,8 n 6onee 3,0-KpaTHOro Hapy»XHOro
Anametpa Tpybbl.

4.4.5 Jiobble cMa304HO-OXNAXAaloLWmMe BelecTBa, KOTopble
3arpsa3HSAT 30HY pasdenku LWBa WAW Mpuierairolme yyacTku,
JOMKHbI 6bITh yAaneHbl A0 BbIMNOMHEHUS MPOAO/bHBLIX CBapHbLIX
WwBoB Ha Tpybax ACOIM nnn KOCM nnm cnnpanbHbIX CBapHbIX LUBOB
Ha Tpybax ACPC nnm KOCC.

4.5. NpuxBaTo4yHble CBapHble LWBbI
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4.5.1 [lpuxBaTOYHble CBapHble LWBbl [0/MKHbI  ObITb
BbIMOJSIHEHbI C UCMOMb30BaHMEM CrieAytoLwmX cnocoboB CBapKu:

a) nonyaBTOMAaTUYECKON 3NEKTPOAYroBOM CBapku Mo
dniocom;

6) 3/1eKTPOAYroBOii CBApKM METa//IMYECKUM 3MEKTPOAOM B
cpeae 3alMTHOro rasa;

B) 3M1IEKTPOAYIrOBOI CBapKK Tpy64aTbiM 3N1EKTPOLAOM;

r) 2NeKTPOAYyroBOM CBApKM MOKPbLITbIM  MeTaN/IM4yeckuMm
3M1EKTPOAOM C HU3KMM COAEep>KaHMEM BOAOPOAA.

2.5.2 lNpuxBaToOYHble CBapHbIe LWBbl AO/MKHbI ObITb:

a) pacnnaeneHbl U CANTbI C KOHEYHbIM CBAPHbIM LUBOM;

6) yaaneHsl MexaHuyeckon o6paboTkoi;

B) obpaboTaHbl B cooTBeTCTBUM C (M. 4.6).

4.6. YcTpaHeHMe UCMNpPaBUMbIX MNMOBEPXHOCTHbIX
HecoBepLUEHCTB

4.6.1 Bce ucnpaBuMble MOBEPXHOCTHbIE HECOBEPLUEHCTBA
[OMKHBI ObITb YAaneHbl abpasnBHONM 3a4NCTKON.

4.6.2 3auncTtka Ao/MKHa ObITb BbIMO/HEHA TakMM 06pasoM,
4yTObbI 3aunLLEeHHas MOBEPXHOCTb MNABHO Nepexoamna B KOHTYp
Tpy6bl.

4.6.3 TlonHOTY YyAaneHust HeCOBEPLUEHCTB MpOBepsIoT
MECTHbIM BM3yasbHbIM KOHTpOneM, npwberas, npu
Heobx0aAMMOCTW, K HepaspyllalleMy KOHTpoMo. TonwmuHa
CTEHKM B MeCTe 3a4MCTKM AO/MKHA COOTBETCTBOBATb TpeboBaHUsaM
(Tabnuua 4), oaHako TpeboBaHUS K MUHYCOBOMY npeaenbHOMY
OTK/IOHEHMIO AvaMeTpa M oBanbHocTu (Tabnuua 3), Ha MecTo
3a4YMCTKM HE pacnpOCTPaHSIIOTCS.

3a WUCKIKYeHMeM NpedyCMOTPEHHOro B MyHKTe 4.6.3,
[JOMNYyCKM Ha AMaMeTp M OBanbHOCTb [AO/MDKHbI COOTBETCTBOBAaTb
TpeboBaHusM Tabnuupl 3.
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Tabnuua 3

[Jonyckn Ha AMaMeTp M 0BasibHOCTb B MUSIIMMETPAx

[Jonyck Ha AMameTtp [Jlonyck Ha oBasnbHOCTb
Hapy>Hbli " 2,3
anameTp D Tpyba, KpoMe KOHLIOB KoHeL Tpy6bl Tpy6a, Komel
KPOMel Tpy6bl 1 2:3)
GecloBHas | cBapHas | GecwosHoW | ceapHoit | KOHUOB D
Jlo 60 OT-0,4 o +1,6 BkstoueHo B fonyck Ha
AMaMeTp
Ot -0,4 po +1,6
Ot 60 no
168 Bksitou. +0,0075 D
0,015D 0,015D
CB. 168 10 +0,0075 D, +0,0075 D,
606 BKﬂng +0,0075 D |Ho He 6onee|+0,0075 D ¥| Ho He 6onee
) +3,2 +1,6
920 010,10
15 s M€ 6onee 13,
+0,005 D, D /t,<n75 ans
Cs. 600 +0,01 D |HO He 6bonee +2,0 +1,6 n_o " |D/t< 75, no
+4,0 COrnacoBaHun
cornacosaH
1o ans to anA
pit>75 | D/ 75

) KoHeL| Tpy6bl - 3TO y4acTOK AnHOM 100 MM OT TopLa C KaXaol CTOPOHbI TPy6bl.

2 [Insi 6ECILOBHBIX TPY6 A0MYCK NPUMEHSIIOT A/151 TOMLLUMHBI CTEHKM t < 25,0 MM, AOMYCK ANs
Tpy6 C 6onbLUel TONMHON CTEHKN AO/MKEH BbITb COrnacoBaH.
3) ns Tpy6 Hapy>HbIM AnaMeTpoM D > 219 MM MOXKET 6bITb ONpeaeneH Aomnyck Ha AnaMeTp
M OBafbHOCTb MO PaCYETHOMY BHYTPEHHEMY AMaMeTpy (HapyXHbld AMAMETP MUHYC
[BOMHasi TOMWMHA CTEHKWM) WM MO WM3MEPEHHOMY BHYTPEHHEMY AMAMETPY, a He Mo
Hapy>xHomy avametpy (n. 2.7.1).
“ Mo TpeboBaHMIO NOTPEBUTENS U MO COTNMACOBAHMIO C U3rOTOBUTENEM BENYMHA AOMYCKa
MOXeT bbITb cornacoBaHa.

4.7. KoHTpOosnb pa3MmepoB

4.7.1 Tlo cornacoBaHuio, ANns 3KCMNaHAMPOBAHHbLIX TPyo
Hapy>XHbIM anameTpoM D > 219 MM 1 Ang HE3KCNaHAMPOBAHHbIX
npenenbHbIM

Tpy6

ans

noaTBeEPXAEHUA
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OTK/IOHEHWSAM MO AMAMETPY UCMONb3YIOT U3MEPEHNS BHYTPEHHENO
AnameTpa Tpyb, a 0BasIbHOCTb CrieayeT OnpeaensiTb Kak pa3HoCTb
Mexay HambonblMM M HaMMEHbLUMM BHYTPEHHUMW AMaMeTpaMM,
N3MepPEHHbIMU B OIHOM MJIOCKOCTU MOMEPEUYHOIO CEUYEHMS.

[onyck Ha TOMWMHY CTEHKM [O/MKEH COOTBETCTBOBATb
TpeboBaHusM Tabnuuel 4.

Tabnuua 4
[onyck Ha TONWMHY CTEHKN B MUSIIMMETPax
TonumHa CTeHkU t | Honyck D
beclloBHble Tpy6bl
+0,6
0 4,0 BkAtOY. !
ﬂa 1 _0’5
+0,150 t
Cs. 4,0 go 25,0 Bkntoy. -0.125 t
+3,7 vim +0,1 t, B 3aBUCMMOCTM OT TOrO, YTO
6onbLue
0r 25,0 -3,0 nuamn -0,1 t, B 3aBMCUMOCTM OT TOrO, YTO
6onbLue
CeapHble Tpy6bi 3
[o 5,0 Bkntou. +0,5
Cs. 5,0 go 15,0 BktOY. 0,1t
Ot 15,0 +1,5
D EcnM B 3aKa3e Ha MOCTABKY yKasaH MeHbLWIA MUHYCOBOW AOMycCK Ha
TOMWMHY CTEHKWM, YEM [ONYCTUMbIM [AOMYCK, YKa3aHHbI B HacTosLeN
Tabnuue, NOCOBON AOMYCK AO/MKEH ObiTb YBEMWYEH HACTONbKO, YTOOLI
COXPaHUTb NoJe AOMyCKOB.
2 [Ins Tpy6 Hapy»HbIM AnaMeTpoM D > 351 MM 1 TOMLLUMHOM CTEHKM t > 25,0 MM,
TOMLMHA CTEHKM JIOKANbHO MOXET BbIXOAWTb 3a Npeaenbl NCcoBOro Aonycka
TONLMHBI CTEHKN Ha aononHuTenbHble 0,05 t npu ycnosuu, uto He byaeT

4.8. BbicoTa rpata wiM Banuka/yCu/IeHUsi CBapHOro
wea

4.8.1 insa Tpy6 BYC npumeHstoT cneayowme TpebosaHus:

Q) HapyXHbIi rpaT Ao/mkeH O6biTb YyAaneH npaKTUYeCcKu
3anoanmuo;

6) BHYTPEHHUI IpaT He AO0/MKEH BbICTYNATb 3@ KOHTYP TPYObl
bonee yem Ha 1,5 mMM;

B) TOMLWMHA CTEHKM B MECTE YAaneHUs rpaTa He A0/MKHa ObITb
MeHee MUHMMASIbHO AOMYCTUMOW TOJILUMHBI CTEHKM;

r) rnybuHa yToHeHusi, obpasylowerocs B pe3ynabraTe

43



YnpasneHne umbpoBbiX 06pa3oBaTeNbHbIX TEXHOIOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

yAaneHust BHyTPEHHErO rpaTa, He JO/MKHA MPEBbIIATb 3HAUYEHUN,
yKasaHHbIX B Tabnumue 5.

Tabnuua 5

MakcuManbHo gonycrmmas rnybmHa yToHeHms Ha Tpybax BUC
B MUISIMMETpPaXx

TonwmHa cteHkn t | MakcuManbHo AonycTuMas ryeuHa yToHeHus Y

[o 4,0 sktou. 0,1t
Cs. 4,0 go 8,0 Bkntou. 0,4
Cs. 8,0 0,05t

D Fny6uHa yTOHEHUS OMPEeAEnsieTcs Kak pasHOCTb MeXAy TOMLUMHOM
CTEHKW Ha PacCTOSHUM MPUMEPHO 25 MM OT JIMHWM CBApPHOrO LWBA W
MWHUMAsbHOM TONLMHOM CTEHKU B MECTE YAaseHus rpata.

4.8.2 Ona Tpy6 ACO® n KOC npuMeHsOT cneaylowme
TpeboBaHus:

a) BbINyKSble MOBEPXHOCTU BHYTPEHHEr0 W Hapy>XHOro
BaSIMKOB CBApHOro LBa, KPOME 30Hbl YAANEHUs, He AO/MKHb
HaxoAMTbCS HUdKE Npunexallen NoBepXHOCTU TpyObl;

6) nepexon Mexzay Ba/MKaMu CBapHOrO LBa U Npunexatlen
NOBEPXHOCTbLIO TPYObl A0/MKEH BbITh NMNAaBHbLIM;

B) BHYTPEHHWIA BaNIMK CBAPHOTO LLIBA Ha PacCTOSIHUM He MeHee
100 MM oT kaxxaoro Topua Tpybbl AOMmKeH 6bITb yAaneH HaCToNbKO,
yTO6bl OH HEe BbICTYNan Haa Mnpunexallen NoBepXHOCTbIO TPY6bI
6onee yem Ha 0,5 MM. Ha octanbHol YacTu Tpybbl BO3BbILIEHME
BHYTPEHHErO BajMka CBapHOro LWBa Haj npuiexallen
NOBEPXHOCTbIO TPYObl HE AO/MKHO NPEBbIWAaTh COOTBETCTBYIOLNX
3Ha4YeHui, ykasaHHbIX B Tabnuue 6;
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Tabnuua 6

MakcuManbHO AonycTMMast BbiICOTa Bavka CBApHOIo LWBa A/
Tpy6 ACDO n KOC (kpoMe KOHLOB Tpybbl) B MUIIMMETPAX

BbicoTa Banuvka cBapHoro wwea Y, He 6onee

TonwmHa cTeHku t

BHYTpEeHHero HapY>XHOro
[o 13,0 Bkntou. 3,5 3,5
Cs. 13,0 3,5 4,5

D Mo cBOEMy YCMOTPEHMIO W3rOTOBMTESlb MOXET YAaNUTb
Ba/IMKW CBAPHbIX LIBOB BbICOTO, MPEBbLILIAIOLLEN A0NYCTUMYIO, 10
[10MYCTUMOW BbICOTbI.

r) BO3BbLILIEHME HAPYXXHOMO BanMKa CBApHOro LWBa Haj
npunexaluern NoBEPXHOCTbIO Tpybbl He AO/MKHO NpEBbIWATb
COOTBETCTBYIOLIMX 3HAYEHWUI, YKa3aHHbIX B Tabnuue 6;

[) MO COrNacoBaHMIO, HapyXHbIA BafiMk CBApPHOro LWBa Ha
paccTosiHMM He MeHee 150 MM OT kaxgoro Topua Tpybbl MoXeT
6bITb yZaneH HaCTO/bKO, YTO6bI OH HE BbICTYMNas HaZ Npuexallein
NMoBEPXHOCTbIO TPYbbl 6onee yeM Ha 0,5 Mm.

4.9. lonyckK Ha Maccy

4.9.1 3a ncknoveHmeM npegycMoTpeHHoro B (n. 2.9.2), macca
KakaoW oTAenbHoM Tpybbl He [AO/MKHA OTAMYaTbCs OT CBOEW
HOMWHabHOM Macchbl, pacCYMTaHHOMN NyTEM YMHOXEHUS €& ANNHbI
Ha Maccy eanHuubl anvHel (n. 2.9.3), 6onee yeM Ha:

a) nmoc 10,0% wam MmuHyc 5,0% - ana Tpyb knacca
npoyHoctu K 175;

6) nmoc 10,0% wnm muHyc 3,5% - ansa Tpyb Bcex Apyrux
K1aCCoB MPOYHOCTU.

4.9.2 CMelleHve BaMKOB CBApHbIX LWBOB Ha Tpybax ACO u
KOC

CMeLlleHme BanvMkoBs CBapHbIX WBOB Ha Tpybax ACD (pucyHok
1 a) n KOC (pucyHok 1 6) He sBnsSIeTCS OCHOBaHWMEM ANs
oT6pakoBkKM, ecnn 6bi10 0becneunsio NosHoe MnpornaBfieHne U
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NOMHOE Cr/jaBfiEeHNe, YTO [AO/MKHO OblTb  MOATBEPXKAEHO
pesynbTatamym Hepaspywatowero koHtpons (HK). CmeweHue
BaJIMKOB CBApPHOro LWBA He AO/HKHO NpeBbiwatb 3 MM y Tpyb
TOJLUMHOW CTEHKM t < 20 MM MK 4 MM - y Tpy6 TONLUMHOW CTEHKM
t > 20 mmM.

a - CmellieHne BanvKoB 6 - CmelleHve Ba/IMKOB
CBApHOroO WBa Ha Tpybax IC®  ceapHoro wBea Ha Tpybax KOC
6 - cMelLieHue ocell LWBOB

PucyHok 1 - OTKIOHEHNs pa3MepoB CBapHOro LWBa

4.9.3 Macca Ha eanHuly ANUHbI
Maccy Ha eauHuuy AnuHblL p1, KI/M, pacCYUTbIBalOT Mo
cnenytoulen dopmyne:

p, = t:(D — 1):0,02466, (1)

roe pi1 - Macca Ha eguHuUy O7MHBL TpyObl C rnagkuMm
KOHUaMK; t - TonwmHa CTEHKW, YyKa3aHHas B 3aKase, MM;
D - Hapy>XHbIli AMamMeTp, YKa3aHHbIN B 3aKkase, MM.

MNpuMeyaHne - HoMuHanbHas Macca Tpybbl npeacrasnseT
coboi npovsBeaeHne eé ASIMHbI Ha Maccy eAnHULbI ANUHDI.

49.4. Ecmm B 3akase Ha MNOCTaBKy YKa3aHO MeHbluee
MUHYCOBOE OTKJ/IOHEHWE TOJILLMHBLI CTEHKM, YEM COOTBETCTBYIOLLEE
OTK/IOHEHWE, YKasaHHoe B Tabnuue 4, NACOBOE OTKIOHEHMWE
Macchl [O/MKHO ObiTb YBEIMYEHO Ha MPOLIEHT, 3KBUBASIEHTHbIN
COOTBETCTBYIOLEMY MPOLEHTHOMY YMEHbLUEHWIO MWUHYCOBOMO
OTKJTIOHEHWS TOMLMHBI CTEHKM.

4.9.5 Insa Kaxgon nosvummn 3akasa obuieit Maccon 18 T. unu
6oree Macca NO3ULMM 3aKasa He JO/MKHA OTKIIOHSATLCS OT CBOEW
HOMMWHANIbHOW MacChl, PacCYMTAHHOM MYTEM YMHOXEHUs ObLIen
AnvHbl TpY6 B MNO3MUMM 3aKa3a Ha Maccy eauHuUbl ANWHbI
(n. 4.9.3), 6onee yeM Ha:

a) MuHyc 3,5% - ana Tpy6 knacca npoyHoctn K 175;
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6) MuHyc 1,75% - ans Tpyb BCEX APYrMX K1AcCcoB NPOYHOCTH.
4.10. CBapHblie wBbl Ha Tpy6ax KOC

Mpn cBapke Tpy6 KOC nepBbii Banuk [0MkeH ObiTh
HenpepbiBHbIM M JO/MKEH  ObiTb  BbIMOSHEH  METOAOM
3NeKTPOAYyroBOM CBapKW METaNNIMYECKUM 3IEeKTPOAOM B cpeae
3alMTHOrO rasa, Mnocne 4ero cCBapka BedeTcs MeToAOM
3NEeKTPOAYyroBoM CBapku Mo hocoM, MpuyeM AO/MKeH 6biTb
caenaH xoTs 6bl 0AWH BaIMK Ha BHYTPEHHEN NMOBEPXHOCTU TPY6bl U
XOTs1 6bl OAMH BanvK Ha HapPY>XHOMN NOBEPXHOCTW TPyObl; NPK 3TOM
Ba/IMK, BbINOSIHEHHbIN 3NEKTPOAYrOBOM CBapKOW MeTannyeckum
3NeKTPOAOM B CpeAe 3alUMTHOrO rasa, He yAansieTcst NOMHOCTbIO
Mpw 3MeKTPOAYroBoi cBapke nog (ocoM.

4.11. CBapHbie wBbl Ha Tpy6ax CD

Mpu cBapke Tpy6 ACP a3nekTpoayroBoi cBapKkoii noa hocoMm
XoTsa 6bl OOUH BalUK [O0J1IKEH OblTb BbIMOSIHEH Ha BHYTpeHHEVI
MOBEPXHOCTM TPyObl M XOT 6bl OAMH Ba/IMK Ha Hapy)XHOM
NMOBEPXHOCTU TPYObI.

4.12, CeapHble WBbI Ha Tpy6ax c AByMSs WiBaMKn

Ha Tpybax ¢ AByMS LiBaMu CBapHble LWBbl AO/MKHbI OTCTOATb
npumMepHo Ha 180° apyr ot gpyra.

4.13. Tepmoo6paboTka cBapHbIX WBOB Tpy6 BUC
4.13.1 Tpy6bl BYC ypoBHsa YTI 1

Y Tpy6 knaccoB NpoYHOCTY Bbille KM 290 cBapHOM LLOB 1 30Ha
TEPMUYECKOrO  BAMUSIHWUS  OO/MKHbI  ObiTb  MOABEPrHyThI
HOpManM3auum, 3a UCKJIIOYEHMEM Cllyyas, KOraa no CornacoBaHmio
OHA 3aMeHsIeTCs aNnbTepHaTMBHOM TepMoobpaboTkoi. B cnydae
TAKOA 3aMeHbl W3rOTOBUTENb [AO/MKEH MNPOAEMOHCTPUPOBATH
3(pdekTUBHOCTb  BbIBpaHHOrO MeToAa MO COrflacoBaHHOM
npoueaype noateepxkaeHus. Takas npouedypa  OO/HKHA
BK/IIOYATb, KaK MUWHWMYM, ofnpefeneHve TBEepAOCTH, OLEHKY
MUKPOCTPYKTYPbl WM  MeXaHWYeCcKMe WCMbiTaHus. Y K/accoB
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npoyHoctn KM 290 wmAM HwKe CBapHOM LWOB NOABEpraercs
aHaNorMyHoM TepMoobpaboTke WM Takol 06paboTke, KoTopas
obecrneynBaeT OTCyTCTBME HEOTMYLLEHHOrO MapTeHCHTa.

4.13.1. Tpy6bl BYC ypoBHs YTI 2

CBapHOM LIOB M 30Ha TEPMWUYECKOrO BMSIHUS Tpy6 BCeX
KJ1TaCCOB MPOYHOCTM A0SXKHbI 6bITb MOABEPrHYTHI HOPManM3aLmu.

4.14. XonogHas  pecdopmauuns M  XxosiogHoe
3KCnaHAupoBaHue

4.14.1 KoachdumumeHt aecdopmaumn ans
xonoaHoaedopMMpoBaHHbIX Tpy6 He gomkeH npesbiwatb 0,015,
KpoMe cnydaeB, kKorga Tpybbl noasepraloTcs B MOCNeayroLweM
HOpManu3aunn unm 3akasake u OTnycky.

4.14.2 Mo cornacoBaHuio, kKoadduuneHT gedopmaumm sr ans
XONT0AHO3KCNaHANPOBaHHbIX TPY6 AomkeH 6biTb He MeHee 0,003 u
He 6onee 0,015.

4.14.3 Ecnm He cornacoBaHo WHoe, KO3dDOUUMEHT
AedopMaumnm sr cneayeT paccumTbiBaTb MO cneaytowel gopmMyne:

(Da - Db)
Sp = ——, 2).
=D @

rae Da — 0603HaY€eHHbI U3rOTOBUTENEM HAPYXXHBIA AMaMeTp
nocne aedopmaumm, MM; Dp — 0603HAYEHHbIN M3rOTOBUTENEM
Hapy>HbI anaMeTp Ao aecdopmaumu, MM; (Da — Dp) — abcontoTHast
Pa3HOCTb HAapPYXXHbIX AUAMETPOB, MM.

4.15. CrtbikoBble CBapHble LWBbl PYJIOHHOIO WM
JINCTOBOrO NMpokaTa

4.15.1 Ha roTtoBoi1 Tpy6e ¢ Npofo/bHbIM LBOM He A0MYyCKatoT
CTbIKOBbIE CBapHble LUBbI PYJIOHHOIO MM JIMCTOBOMO NpokKaTa.

2.15.2 Ha rotoBbiX CNMpanbHO-LIOBHbLIX Tpybax AonyckatoT
CTbIKOBKY COEAMHWUTENbHLIX CBapHbIX LWBOB PYMNOHHOMO WK
JINCTOBOIO MpoKaTa U CriMpasibHbIX CBAPHbIX LUBOB HA PacCTOSHUM
He MeHee 4yeM 300 MM OT TOpLOB TPYO6bI.

4.15.3 Mo cornacoBaHuio, Ha KOHLAX CNUpanbHO-LOBHbLIX
Tpy6 [OMyCKaloT CTbIKOBbIE CBapHble LWBbl PYIOHHOMO WK
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JIMCTOBOIO NpoKaTa Npv YCIOBUWN pasfeneHns Mo OKPYXXHOCTU He
MeHee 4yeM Ha 150 MM CTbIKOBbIX CBApHbIX LUBOB PYNOHHOMO Mn
JINCTOBOrO MpoKaTa M CNUpanbHOro LWBa Ha COOTBETCTBYHOLUMX
KOHLax Tpy6.

4.15.4 CTblKOBble CBapHble LWBbl PYSIOHHOrO WM NUCTOBOIO
npokaTa Ha roToBbIX CMUPASIbHO-LLOBHbIX TpyHax AO/MKHbI ObITb:

a) BbINOMHEHbI 3/IEKTPOAYFOBOM CBapKoi noa ¢hatocoM mnu
COYETAHMEM  3MEKTPOAYroBoM  CBapkM nod  dnocoMm U
3/1IEKTPOAYroBOM CBapKM METa/IMYECKMM 3MIEKTPOAOM B Cpeae
3alMTHOroO rasa;

6) NPOKOHTPONMPOBaHbI MO TEM Xe KpUTEepUsM MpUEMKM,
KOTOpbIE YCTAaHOB/EHbI ANS CNNpanbHbIX CBapHbIX LIBOB.

4.16. CocTtaBHble TpPy6bl
He ponyckaloT nocTaBKy cOCTaBHbIX TPy6.
4.17. Tepmoo6bpaborka

TepmoobpaboTky npoBoasT B COOTBETCTBUM C
L[OKYMEHTMPOBAHHLIMU MpoLEAYPaMN N3rOTOBUTESSI.

4.18. NMpocnexmnBaeMoCTb

M3rotoBuTenb  AoO/mKeH  paspabotaTlb W CregoBaThb
JOKYMEHTMPOBAHHbLIM NpolueaypaM [Ns COXpaHEHWUS [AaHHbIX
NNaBkM W KOHTPOSNIMPYEMON NapTUM Kaxaown Tpybbl. Takue
npoueaypbl A0/MKHbI NpeaycMaTpmBaTb CNocobbl NPOCIEXNBaHMS
nobol oTAENbHON TPyObl 40 COOTBETCTBYHOLLEN KOHTPONIMPYEMON
NnapTuM U pe3yNnbTaToB XMMUYECKOTO aHanm3a v MeXaHU4ecKux
UCMbITAHWIA.

MpunoxxeHue 1

1. U3rotoBneHune Tpy6

2. Mpoueaypa n3roToBfieHNs

Bce Tpybbl AOmKHbI 6bITb M3rOTOBNEHbI B COOTBETCTBUM C
npoLeaypoil U3roToB/iEHWs], aTTECTOBAaHHOW B COOTBETCTBUM C
NPUIOXEHNEM 2.

3. Mpon3BOACTBO CTanu

4. Cranb P OO/MKHA 6bITb noslyyeHa
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KMCNOPOAHO-KOHBEPTEPHBIM UMM 3NEKTPOMEYHbIM  METOAOM U
JO/MKHA 6bITb PaCKNCNEHHOMN.

D) TexHonorus NpOM3BOACTBA CTafM MOXET BKJIHOYATH
pasfMyHble nepensiaBbl W BTOPUYHbIE  METasnypruyeckue
npouecchl.

5. Ctanb gosmkHa 6biTb NMoABEprHyTa BaKyyMHOWM Aerasaumm
L5 CHUKEHUS COAEpKaHWs ra3os.

6. MMnaBka cTtanu pomkHa ObiITb obpabotaHa Aans
perynnpoBaHus ¢opMbl BKItOYEHWI. Mpoueaypa KoHTpons (B T.u.
MeTannorpaduyeckoro KOHTpons) MoXeT OblTb cornacoBaHa
Mexay  u3rotoBuTeneM U notpebutenemM AN OLEHKK
3(pheKTUBHOrO perynmpoBaHus opMbl BKITIOUYEHUI,

7. M3rotoBneHune Tpyb

8. becLoBHble TpyObl

becluoBHble TPyObl AOMKHBI BbITb M3rOTOBMIEHLI M3 KaTaHOM,
KOBAHOM W HEMpepbIBHONWTON 3aroToBku. Ecnv  ucnonbaytoT
NpOoLIECC OKOHYATESIbHOM X0N0AHON 06paboTkM, 3TO A0/MKHO BbITb
YKa3aHO B JOKYMEHTe O npueMmke.

9. CapHble Tpybhl

10. Ecnv He cornacoBaHO MHOE, TO PYMOHHLIA UM NNCTOBOM
NpoKaT 4151 U3roTOB/IEHNS CBApHbIX TPY6 A0MKEH ObITb NpoKaTaH
M3 HenpepbiBHONTLIX 3ar0TOBOK. Tpybbl AO/MKHbI ObiTb TUMOB
Acon, ACeC nnn BYC.,

11. Y Tpy6 BYC CTblkyeMble KPOMKW PYIOHHOMO WK
NIMCTOBOrO MpokaTa nepes CBapkoW AO/MKHbI 6biTb 06paboTaHsbl
(pe3epoBaHNEM UNN MHBIM METOAOM pE3aHus.

12. PyfOHHbIA MAWM JIMCTOBOW MpoOKaT, MCMOMb3yeMblil Ansi
NMpovM3BOACTBA CBapHbIX Tpyd, nocne npoKaTkM — AOSKEH
noaBepraTbCs BM3yanbHOMY KOHTPOSIO.

Bu3yanbHbI KOHTPO/b PY/IOHHOrO MPOKaTa, WUCMOoJSIb3yeEMOro
LS MPOU3BOACTBA TPyD, MOXHO MPOBOAUTL B BUAE KOHTPONS
pa3MOTaHHOrO PYNOHHOrO MNpoKaTa WM KOHTPONsS KPOMOK B
pynioHe.

13. Mo cornacoBaHuio, pPY/oOHHLIM W JIMCTOBON MNpokaTt
cnefyeT noagepraTth YAbTPa3ByKOBOMY KOHTPOJIIO HA pacciioeHue
B COOTBETCTBUM C npunoxennem X craHgapta NOCT P 53580 —
2009, KOTOpbI MOXHO NPOBOAUTbL A0 UMM NOCE PE3KM PYIOHHOMO
WM NNCTOBOrO NpokaTta, WM >xe roToBylo Tpyby noasepratoT
KOHTPOSIO, BK/OYasi YNbTPa3BYKOBOW KOHTPOSb, MO BCEMY Teny
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Tpy6bl.

14. Mo COrnacoBaHuio, JoryckaeTcs nocraseka
CNMpasnbHO-LLOBHBLIX TPY6, M3roTOBMEHHbLIX M3 CBAPEHHOr0 BCTbIK
PY/IOHHOIO WM IMCTOBOrO NPoKaTa, NpW YC/I0BUK, YTO CThIKOBbIE
LWBbl PAcnosioXeHbl Ha paccTosiHMM He MeHee 300 MM OT TOPLIOB
Tpybbl M MOABEPrHYTbl TaKOMYy XXe HepaspyLlaloweMy KOHTPOSIO,
KOTOpPOMY, cornacHo npunoxenuto XX craHaapta FOCT P 53580 —
2009, noasepratoT KPOMKWM PYNIOHHOIO MW JIMCTOBOMO NMpokaTa M
OCHOBHbl€ CBapHbIE LUBbI.

15. MNpu ceapke Tpy6 ACOM wn OCOC npepblBUCTbIE
NPUXBaTOYHbIE LUBbLI AOMYCKAOTCA TOMbKO B TOM Cllyyae, Koraa
noTpebuTenb cornacuncs ¢ Ux NPUMEHeHNEM Ha OCHOBE AaHHbIX,
npeacTaBieHHbIX N3roToBUTENEM n NoATBEPXXAAOLLMX
obecrneyeHne TpebyeMbIx MexaHWYEeCKUX CBOWCTB Kak B MecTe
pacnosioXXeHNs NPMXBATOUHbIX LUBOB, Tak U B MPOMEXYTKe Mexay
HAMMU,

MpunoxeHue 2
ATTectauus npoueaypbl U3roTossieHUs Tpy6

1. B HacTosilweM nNpuIoXeHUn yCTaHOBMEeHbl TpeboBaHus,
OTHOCALUMECS K aTTecTauuun npoueaypbl U3rotosneHns Tpyb npu
3aKase.

2. B 0cobbIx cny4yasx, HanpuMep npu NepBON NOCTaBKe WK
npv nocraeke Tpyb6 HOBOrO Knacca MpPOYHOCTU, NOTPedbuTenb Npu
3aKa3e KpynHoW MapTuM MOXeT noTpeboBaTb AoKas3aTeNbCTBa
TOrO, 4TO TEXHONOrMs  Mpou3BOACTBA TPyO  MOMHOCTbIO
COOTBETCTBYET TpeboBaHWsAM HacTosLero ctaHaapTa.

3. CooTBeTCTBME npoueaypsl U3roTOBJIEHNSA Tpyb
YCTaHOBMIEHHbIM TpeboBaHWAM AOMKHO ObiTb MOATBEPXKAEHO
NnpefocTaBfeHNeM  [laHHbIX,  XapaKTepu3yloWmxX  MnpexHee
NpoM3BOACTBO TPY6, Unn aTTecTaumel B COOTBETCTBUM C 5 unum 6.

4. JononHuTenbHas nHdbopMaLuus, npepgocrasnsemMas
notpebutenem.

3aka3 Ha MocTaBKy AO/DKEH COAEPXaTb YKasaHue, Kakoe 13
CNeayoWwmxX MOSIOXKEHNA MPUMEHSIIOT K KOHKPETHOM MNO3uumu
3aKasa:

a) aTTecTtaums B COOTBETCTBMM C M. S5mnm n. 6, nam c n. 3;

6) yacToTa U 06LEM ucnbiTaHui (M. 6.2);

51



YnpasneHne umbpoBbiX 06pa3oBaTeNbHbIX TEXHOIOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

B) WCMbITAaHWE Ha MPOKaNMBAeMOCTb (Ba/MK Ha IMCTE MU
Ba/MK Ha Tpy6e) (6.5);

r) napameTpbl pexuMma CBapKMm W KpUTepUM MPUEMKKU MO
UCNbITaHWIO Ha NpokanuesaemocTb (n. 6.5).

5. XapakTtepuctuku npoueaypbl U3roToBeHUs

[lo Havana npou3BOACTBAa WAM MO pe3ynbTaTaM Bbinycka
nepBo/i  NPOM3BOACTBEHHON CEPUM  M3rOTOBWUTENb  [OMKEH
coobWuTb NoTpebuTento ceeaeHnst 06 OCHOBHbIX XapaKTEPUCTUKAX
npouecca Npon3BoACTBa TPY6, BKOUas creaytolwme CBeeHuns:

a) no BceM Tpybam:

1) usrotoBuTtenb cTanu;

2) cnocobbl NpoM3BOACTBA M Pa3/IMBKKN CTany;

3) 3aAaHHbIN XMMUYECKUIA COCTaB;

4) npoueaypa rmapoCcTaTMYEeCcKoro UCMbITaHus;

5) npoueaypbl HepaspyLlatoWwero KOHTPos;

6) no cBapHbIM Tpybam:

1) cnocob M3roToBNEHNS PyNOHHOrO MW IMCTOBOMO NPOKaTa,
Brto4as cnocob Tepmoobpabotkn (H unu T), Npn NnpuMeHeHuu;

2) npoueaypbl Hepa3pyLaloWwero KOHTPOsS PYAOHHOIro Mnu
NIMCTOBOro MpoKaTa;

3) npoueaypbl  QopMmoobpazoBaHus  Tpybbl,  BKOYas
NOAroTOBKY KPOMOK, KOHTPOJIb COOCHOCTU U (hOPMbl;

4) npoueaypa TepmMoobpaboTku TpyO6bl, BKJIlOYas
TepMoobpaboTKy CBapHOro LwBa B npouecce CBapku, Mpu
NPUMEHEHUN;

5) TpeboBaHus K CBapKe, BKHOYasi NPOLEAYPY PEMOHTHOWM
CBapKkK, BMeCTe C MPOTOKOSMAMW MpeALLecTBYIOWEN aTTecTaumm
3Tol npoueaypbl. MHbopMaums AomkHa BKIOYATD:

Ansa Tpy6 BYC:

- pesynbTaTbl MEXaHWYECKMX  WCMbITaHuh Tpyb C
TepMoObpaboTaHHbIM  LUBOM,  M3rOTOBMIEHHLIX M3 MOMOCH
TEPMOMEXAHMYECKOM MPOKaTKM (BKoYasi pe3ynbTaTbl KOHTPONS
TBEPAOCTM 30Hbl TEPMUYECKOrO BNSHNS);

- pe3ynbTaThl MeTanIorpauyecKoro NccnefoBaHus;

Onsa Tpy6 ACO n KOC:

- pe3ynbTaThl  MEXaHWYEeCKMX  WUCMbITaHui  (BKOYas
pe3ynbTaTbl KOHTPONS TBEPAOCTUN 30HbI TEPMUYECKOrO BIIMSHUS);

- pe3ynbTaTbl aHannsa HanaaBfeHHOro MeTanna;

B) no Tpybam bBT:
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1) npouenypa copmoobpasoBaHusi Tpyb;

2) npoueaypa TepmoobpaboTku Tpyb.

6. ATTECTALMOHHbIE UCMbITaHWS Npoueaypbl M3roTOBNEHNS

6.1. Mpu aTTecTaumm npoueaypbl M3roTOBNEHWS B Hadane
NpoM3BOACTBA HEOBXOAMMO NMPOBECTU 06s3aTesNbHbIE UCMbITAHMS
no tabnuue 7 unm tTabnmue 9 (Mo NPUMEHNMOCTK).

Tabnuua 7
MeproanyHOCTb KOHTPOna Tpy6 ypoBHS YT 2
MNepuoanyHoOCTb
Bua koHTpons Tun Tpyb6sl KOHTPONIS
1 2 3
AHanus nnasku Bce Tpy6bl ORuH aranvs Ha nnasky
cranu

AHanus npoaykuuu

BT, BYC, ACOT,
ICOC, KOCI nnm

[iBa aHanu3a Ha nnasky
ctanu (Npobbl oTbMpatoT

KOCC OT pa3HbIX U3aenui)
OOHO  wWCMbiTaHe  Ha
KOHTPONMPYEMYIO
BT, BYC, AC®M, | naptmio®  Tpy6 C
McnbiTaHWe Ha pacTshkeHue Tena
Tpy6bI ICOC, KOCIM unu| oanHaKkoBbIM
KOCC K03 dbmuneHToM
XONOAHOrO
3KCNaHAWMpoBaHus 2
OOHO  WCMbiTaHe  Ha
WcnbiTaHMe Ha  pacTsbkeHue KOHTPONMPYEMYIO
NPOAOSIbHOMO WU CrMpanbHOro BYC, ACon, napTuo Tpy6 C
CBapHOro lWBa cBapHbIX Tpy6 |[[ACHC, KOCIM mnu| oaMHaKoBbiM
HapyXHbIM gvameTpom [ > 219 KOCC KO3 bULMEHTOM
MM XOOAHOTO
3KCnaHavposaxus 2 3 9
UcnbiTaHne Ha yaapHblit M3ru6 Onro  wcnbiTakne  Ha
obpasua ¢ |7 -06pasHbIM BT, BYC, KOHTpOﬂMpyeMyK%
HagpesoM (CVN) or Tena Tpy6 | AC®N, ACHC, gapTvuo Y ¢
AVHAKOBbLIM
HapyXXHbIM AVaMeTpoM n KOCI nnm KO3hDULMEHTOM
TONLIMHOMN CTEHKM, KaK YKa3aHo B KOCC XONOIHOMO
Tabmue 8 3KCnaHavpoBaHus 2
Mo cornacoBaHuio, MCMbITaHWe OfHO  UCMbITaHWE  Ha
Ha yaapHbIi n3rnb obpasua c - KOHTPOMpyeMyto
-obpasHbiM Hagpesom (CVN) c napTuo Tpy6 C
NpOAOsbHBIM CBApHbIM LUBOM OT BYC OAMHAKOBbIM
CBapHbIX  Tpy6  HApyXHbIM K03 DULMEHTOM
OMAMETPOM U TOJLMHOW CTEHKM, XONOfAHOTO

yKasaHHbIMK B Tabnuue 8

3KCnaHanpoBaHus 2
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1 2 3
WcnblTaHne Ha y,qapru7| n3rmné OIJ,HO UCMbITaHUE Ha
obpasta Cc 7 -06pasHbiM KOHTPO/MpYeMyto
HagpesoM (CVN) c¢ npogonbHbiM | ACOM, ACOC, | naptuio Tpy6 o
WM CNMpabHbIM CBapHbIM LLIBOM KOCI nnm OAMHAKOBbIM
OT CBapHblX TPYE HapyXHbIM KOCC KO3 PULMEHTOM
[OMAMETPOM U TOSLUMHOW CTEHKM, XO/04HOro
yKasaHHbIMK B Tabnuue 8 aKcnaHanpoaHus 23 4
McnblTaHMe Ha yaapHbii u3rmb o
ofpasuya C }° -06pasHbiM K(f‘:TO On‘;c”:';a';”e Ha
Hagpe3oMm (CVN) co CTbIKOBbIM napTEuo EZ 6)cl>nee 100
CBApHLIM LWIBOM PYJIOHHOTO M/N ACOC nnn TOY6 C  OBMHAaKOBbLIM
JIUCTOBOrO MpoKaTa OT CBapHbIX KOCC KO3BULMEHTOM
Tpy6 Hapy>XHbIM AMAMETPOM U XONOAHOMO
;o:laugﬂ:ag 8CTEHKVI, yKa3aHHbIMU KCnaHAMpoBaHKs 2 3 9
OpgHO  ucnblTaHne  Ha
. KOHTPONMpyeMyto
McnblTaHMe Ha HanpasfeHHbIN [ICON, ACOC, | napmmio He Gonee 50
3arnb NpoAo/IbHOro nnm
KOCM nnm Tpy6 C  0AMHAKOBbLIM
CMupanbHOro  CBapHOro  LIBa
CBApHbIX TPY6 KOCC K03 bmLUneHToM
XONOAHOro
3KCNaHAMpoBaHus 2
OOHO  ucnbiTaHMe  Ha
McnblTaHMe Ha HanpaBneHHbIN ﬁg”ﬁaﬁ;—'”%@dgg% 50
3armb CTbIKOBOrO CBapHOro LUBa ACOC unn T p6 C  OOMHAKOBLIM
PYNOHHOrO WA NIUCTOBOMO KOCC Py
npoKaTa K03 dbmuneHToM
P XO/0HOr0
aKCnaHanpoBaHms?: 3 >
WcnblTaHwe cBapHoW Tpy6bl Ha Kai nokasaHo Ha
BYC pucyHke 6 craHpgaprta
cnnowmBaHue
rOCT P 53580 — 2009
Onpepenexuve TBEPAOCTH BYC, ACON Joboit y4acToK
Y4acTKoB MOBbILLEHHOM ,CLCCDIC KOCILI MOBbILLEHHOW TBEPAOCTU
TBEPAOCTH CBapHbIX Tpyb v ,KOCC pa3mepoM 6onee 50 MM B
xonoaHoro dopmoobpazoBaHus noboM HanpasneHun
BT, BYC,
MMapocTaTMyeckoe UcnbiTaHve ﬂ(}:(d(;l;l:h,[:,d(i:);C, Kaxxgas Tpy6a
KOCC
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1 2 3

He MeHee 0AHOro
UCMbITaHUS B CMEHY
NAKC  UCMbITaHWe Mpu
nobom WN3MEHEHMU
pa3Mepa Tpyb B TeyeHue
paboyeil CMeHbl  wnw,
ecnm NPUMEHUMbI
nonoxexus n. 10.2.5.3
cranpapta TOCT P
53580 - 2009, B
Hayane Mpou3BOACTBa
TpY6 KaXxaoro coueTaHus
Hapy>XHOro AuaMeTpa u
TOJLLMHBI CTEHKM

Makporpaduyeckuit  koHTponb | AC®N, ACDC,
NPOAOSILHOMO WX CMPanbHOro KOCI nnaum
CBapHOro LIBA CBApHOM Tpy6bi KOCC

He MeHee 04HOro
UCMbITaHUSI B CMeHy

o nn UCMbITaHWE  MpU
MeTannorpaduyeckuii KOHTPOIb 10C ucnbiTakne  np

nobom N3MEHEHUN
(nnw, Kak BapuaHT, onpeaeneHune
Knacca NpPOYHOCTH,
TBEPAOCTYU BMECTO
B4YC HapyXHoro  AuameTtpa
MeTasnnorpacunyeckoro

WM TOMWMHBLI  CTEHKM;
MJOC OOHO WUCTIbITaHWE B
Clyyae  3HAUUTENbHbIX
OTKJIOHEHWUI OT YCNOBUI
TepMo0o6paboTkm

WCCNeoBaHMsl)  NPOAOJbHOrO
CBapHOrO LLIBA CBApHOM TPy6bi

BT, BYC, Kaxxpass Tpyba, kpome
AOCon, ACOC, | cnyyaes, OrOBOPEHHbLIX B
KOCN nnn n. 10.2.7.2 craHpapTta
KOCC rOCT P 53580 — 2009

Bu3yasibHbIi KOHTPOSb

He MeHee OAHOro
MCMbITaHWA Kaxkable 4 4

BT, BYC, aboueil CMeHbl MoC
KoHTponb avametpa n | Acon, ACeC, p
ncnbiTaHve npu ntobom
0BasIbHOCTK TPY6 KOCI nnu
N3MEHEHMM pa3mepa
KOCC o
Tpy6 B TeueHne pabouein
CMeHbI
Kaxpass  Tpyba  (m.
M3mMepeHre TONLWMHBI CTEHKM Bce Tpy6bI 10.2.8.5 craHpapTa

rOCT P 53580 — 2009)

BT, BYC, Kaxpas  Tpyba  wnm
B3gewmBaHne Tpy6 HapyxHbiM | ACOM, ACPC, | kaxapas napTtvsi, BbiGop

avameTtpoMm [ < 141 Mm KOCI nnun OCTaeTCs Ha YCMOTpeHue
KOCC M3roToBuTENS
BT, BYC,
B3gewmBaHne Tpy6 HapyxHbiM | [ACOM, ACDC,
anametpom [ > 141 mm KOCIM nnu Kancas Tpyba

KOCC
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1 2 3
BT, BYC, B COOTBETCTBUU C
HepaspyLatolwmit KOHTPOsb Acor, ACOC, | npunoxervem A
KOCI nnaum craHpapta [OCT P
KOCC 53580 — 2009

) OnpepneneHve TepMuHa "KOHTponMpyeMas naptus" — (cMm.n. 4.9 ctaHpapTa
FOCT P 53580 — 2009).

2 KoahpULMEHT XONOAHOTO SKCNAHAMPOBaHWS YCTaHaBIMBAET U3rOTOBUTENb U
paccunTLIBAIOT MO 0603HAaYEHHOMY HapY>KHOMY AMAaMETPy UM OKPYXHOCTU A0 U
nocne 3KCMaHAUPOBaHWUSA. YBENMYEHWEe WM yMeHblueHue Ko3dduumeHTa
XONIOAHOr0 3KcnaHampoBaHus 6onee yem Ha 0,002 TpebyeT copMupoBaHus
HOBOW KOHTPONMPYEMON MapTUMn.

Kpome Toro, He pexe OAHOro pasa B HeAEento UCMbITbIBAOT TPyBy, B3ATYIO C
KaXkoro CBapo4HOro arperara.

“[nsa Tpy6 C ABYMs WBaMM 06a NPOAObHBIX CBAPHbIX LWBA B TPy6e, BbI6paHHOM
B KayecTBe obpasLa KOHTPOMpyeMoii NapTuum, NoAnexaT KOHTPOto.
SlNpuUMeHSETCA TOMbKO K FOTOBLIM Tpy6aM CO ChMpasibHbIM CBapHbLIM LUBOM, Y
KOTOPbIX €CTb CTbIKOBbIE CBApPHbIE LUBbI PYIOHHOIO MW JIMCTOBOrO MpoKaTa.

Tabnuua 8

CooTHolleHne pa3mepoB Tpyb n Tpebyembix obpasuoB ans
UCMbITaHWI Ha yaap ans Tpy6 YT 2 B MunaumeTpax

TonNWWHA CTEHKMN

Pa3Mep, opyeHTaLms U UCTOUHMK 06pa3LoB C |~ - 06pasHbIM

Hapy>HblIl
aviameTp [} Hagpe3om (CVN)
pamepa 0| /47 2/3% 1/29
1 2 3 4 5

Ot114p0141| OT12,6 | OT11,7p0 |(OT10,9po 11,7 OT 10,1 o 10,9
12,6

OT14140168| OT11,9 | OT 10,280 | OT9,4/010,2 | OT8,6 a0 9,4
11,9

OTr168 00219 OT 11,7 (0O19,3p0011,7 OT8,6 809,3 Ot 7,6 0o 8,6

0121900273 Or11,4 (OT89pm011,4 OT8,1 10089 0Ot 6,5m08,1
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1 2 3 4 5
0127300325 Or11,3 (O718,7p0011,3| OT791008,7 0Tr6,2p007,9
0132500355 Or11,1 (OT8,6p011,1f OT7,8108,6 OTr6,1p007,8
Ot 35500406 Or11,1 (Or8,6 4011,1f OT 7,8 008,6 Or6,1p007,8
Ot 406 Ot 11,0 |OT8,5m011,01 OT7,7 po 8,5 Oor6,0p07,7

U MonHopasMepHble 06pasubl 41 UCMLITAHWIA M3 HEBLINPAMIEHHBIX NPO6,
nonepeyHbIX ocu Tpybbl MM CBapHOro LWBa, B 3aBUMCMMOCTM OT TOrO, 4TO

NpUMEHNMO.

2 06pasLbl pa3MePOM 3/4 HEBLINPAMIIEHHbIX P06, NONEPEUHbIX OCK TPYBbI MK
CBApHOro LWBa, B 3aBUCMMOCTU OT TOrO, YTO NPUMEHWMO.
%) O6pasubl pa3MepoM 2/3 HEBbINPAMAEHHbIX MPO6, NONEPEYHbIX OCK TPY6bI MK
CBapHOro LWBa, B 3aBUCMMOCTU OT TOrO, YTO MPUMEHUMO.
4 OBpasupbl pasMepoM 1/2 BbINpsAMIEHHbIX NPO6, MOMEepeUHbIX ocu TpYSbl UK
CBapHOro LWBa, B 3aBUCMMOCTU OT TOrO, YTO MPUMEHUMO.

MNeprnoanyHOCTb KOHTPOSIA

Tabnuua 9

Bua koHTpons

Tun Tpy6bI

MNeproaNYHOCTb KOHTPONS

1

2

3

KoHTponb TBEpAOCTM Tpyb
HapY>XHbIM AvaMeTpoM
D < 508 mm

BT, BYC, AC®N
wnn ACOC

OOHO uUCMbITaHWe OT NapTuM  He
6onee 100 Tpy6 C oOAMHAKOBLIM
Kko3thpULUMeHToM XOSI0AHOr0
3KCMaHaMpoBaHus

KoHTponb TBepaoctv Tpyb
HapY>XHbIM AVaMeTpoM

BT, BYC, ACON

OOHO UCMbITaHWe OT NapTuM He
6bonee 50 Tpy6 C oOAMHAKOBLIM

) > 508 MM vnu ACOC  |KoappuLMeHTOM XONOAHOrO

= 3KCMaHaMpoBaHus
KOHTPOrTb TBEPAOCTH Kaxabl  y4yacTok I'IOBbILI‘J‘eHHOl‘/'I
YUaCTKOB HOBLILIEHHO BYC, ACOM nnm TBEPAOCTH, 06HapY>XeHHbI Ha
ACOC Hapy>XHou nnm BHYTPEHHEN

TBEPAOCTU CBapHbIX TPYH

MOBEPXHOCTU TPY6bI
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Mo CornacoBaHuio,
KOHTPOS1b TBepaocTn|BYC, ACOI nnm
NPOAOSLHOrO CNMPanbHOro ACOC

CBapHoro wea Tpy6 BYC

Kak yka3aHo B 3aKa3e Ha nocTaBKy

[vameTp ¥ 0BanNbHOCTb
Tpyb Hapy>XHbIM
avameTpoMm [ £ 168 MM

BT, BYC, ACOM|OgHO wucnbiTaHMe OT MapTun He
mnn ACOC  |6onee 100 Tpyb

[vameTp ¥ 0BanNbHOCTb
Tpyb Hapy>XHbIM
avameTpoMm [ > 168 MM

BT, BYC, ACOM|OgHO wcnbiTaHMe OT MapTMn He
mnn ACOC  |6onee 20 Tpy6

B cootBeTcTBUM C npunoxeHnem X
cranpapta FOCT P 53580 -
2009

HepaspyLuatoLwmii BT, BYC, ACoN
KOHTPO/b vnn ACOC

OAHO McnbITaHWE OT KaXKaol Ux Tpex
BT, BUC, ACOIM|nepBbix NnaBok, B AanbHeNLeM

unm ACOC  |ogHO MCMbITaHWE Ha nNapTuio He
6onee yem ot 10 nnaBok

McnbiTaHne Ha
BOAOPOAHOE
pactpeckmBanue (HIC)

Mo COrNacoBaHuio,

NUCNbITaHN H HO MUCMbITaHW T Ka>KAOM T bl
CrnblTaHne aET, BYC, [ICOTT OpfHo u1c TaHue OT KaxAao py6biI,
cynbuaHoe 0TObpaHHO ans aTTecTaumu

wnn ACOC
pacTpeckvuBaHue noa npoueaypbl U3roToBeHUs

HanpsbkeHneM (SSC)

D KoadhMUMEHT XOMOAHOMO 3IKCMAHAMPOBaHUS YKasblBaeT W3rOTOBUTESNb, W
BbIUNCAISIOT MO HApPYXXHOMY AMAMETPY WM ANMHE OKPYXHOCTM O M rocne
3KCMaHAMPOBaHUS. YBENMYEHNe WK yMeHblueHWe Ko3dduuMeHTa XOnoaHOro
3KCMaHaMpoBaHus 6onee YeM Ha 0,02 TpebyeT hopMMPOBaHMS HOBOM NAapTUM Ans
KOHTpOnSsi.

6.2. YactoTa 1 06BEM MCMbITAHWIA AOMKHBI OblTb YKa3aHbl B
3aKa3e Ha MOoCTaBKy.

6.3. MNoTpebutens MoxeTr noTpeboBaTb NpeacTaBIeHUs
[aHHbIX O ApYr1X CBOWCTBaX, HanpuMep CBapMBaeMOCTW M3AeNws.

MpuMeyaHne - 3anpoc noTpebuTtenss O npeaoCcTaBieHMU
[aHHbIX O CBApMBAEMOCTU ANl KOHKPETHbIX K1acCoB MPOYHOCTU
CTanbHbIX TPpy6 MOXeT noTpeboBaTb NpoOBeAeHWs CrneumanbHbIX
UCMbITaHWM Ha CBapMBaeMOCTb. B Takux ciyyasx notpebutenb
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[I0/KEH NpefoCTaBUTb U3rOTOBUTENIO CBEAEHUS O TEXHONOIMUSX U
napameTpax CBapku, A8 KOTOpbIX HeobxoAuMMbl AaHHble O
CBap1BaeMOCTU.

6.4. U3rotoBuTeNb MOXET NPeACTaBUTb ANS YTBEPXAEHUS
notpebutenem [0aTTecTaumMoHHble faHHble npexHero
Npou3BOACTBa.

6.5. Mo cornacoBaHnio, AOMKHbI NPOBOANTLCS UCTIbITAHWS Ha
NpoKanMBaeMoCTb (BannK Ha NUCTOBOM MpOKaTe WU BanWK Ha
Tpy6e). MapaMeTpbl pexxvuma CBapKu U KpUTEPUU NPUEMKM AOMKHbI
6bITb YKa3aHbl B 3aKase Ha NocTaBKy.

4.3. MopsaoK v npuMep BbINOJIHEHUS paboTbl

B cooTBETCTBMM C NpUBEAEHHON TEOPUEN NOTHOCTbLIO ONUCaTh
BECb MpOLECC M3roToBneHuss Tpyb cCTanbHbIX MO CTaHAApTy
FOCT P 53580 — 20009.

4.4. BapuaHTbl 3afaHuit

B cooTBeTCTBMM C NPUBEAEHHON TeOpHel NOTHOCTbIO
onucatb BeCcb NPOLIECC U3roTOBJ/IEHUA TPY6 CTaNbHbIX MO
crarHpapty F'OCT P 53580 — 2009.

4.5. KoHTpOosbHbI€ BOMPOCHI

1. Kakue cBapHbIe LIBbI He AOMYCKalOTCs HAa FOTOBOM Tpy6e C
NPOAOSbHBIM LLIBOM?

2. [onyckaeTcs MoCTaBka COCTaBHbIX Tpyb wunM HeT B
COOTBETCTBUU €O cTaHaapToM FOCT P 53580 - 2009?

3. TepmoobpaboTka NpoBOAMTCSH B COOTBETCTBUM, C KaKMMM
npoueaypamu U3rotosuTensa?

4. Kakoro 3HayeHusl He JO/KeH MpeBbiwaTtb Ko duumeHT
fecdopmMaumnn ans xonoaHoaecopMUpPOBaHHbIX Tpy6?

5. Kakomy  Bugy  TepmMoobpaboTkm  JO/MKHbI  6bITb
noABepPrHyThbl CBApHOM LUOB M 30Ha TEPMUYECKOrO BMSIHUA Tpy6
BCEX K/1ACCOB MPOYHOCTA?

6. YTO Takoe HOMMHaNbHas Macca Tpy6bl?

7. Kakne TpeboBaHus npumeHstoT ans tpy6 ACD n KOC?

8. Kakne TpeboBaHus npumeHsitoT ans Tpy6 BYC no BbicoTe
rpaTta uan Banuka/yCcuneHus CBapHoro LwBa?
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4.6. Cnucok nutepaTypbl

1. TOCT P 53580 - 2009 Tpybbl CTanbHble AN NPOMbICIOBbLIX
Tpy60npoBoAoB. TexHNYeckne ycnoBus.
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NMPAKTUYECKAS PABOTA N2 5

"ONPEAENEHUE TBEPQOCTU METAJI/IOB NO METOAY
BUKKEPCA”

5.1. Uenb pa6otbi

O3HaKOMWUTb CTYZIEHTOB C MPOBEAEHMEM pacyéTa TBEPAOCTM
MeTanoB no Metoay Bukkepca.

5.2. O6uime cBegeHus

M3 Bcex BWOOB MEXaAHMYECKMX UCMbITaHUM TBEPAOCTb
onpeaensioT Yallle BCero. 310 06bACHAETCA NPOCTOTOW M BbICOKOM
HaA&XHOCTbIO MeTofa M3MepeHus TBEPAOCTH, a TaKxkKe TeM, YTo
UCMbITaHNE MOXHO MPOBOANTL Ha CAMOM M3AENNN, HE Bbi3biBasi €r0
NOBPEXAEHWUN.

TBEPAOCTBbIO HA3bLIBAETCA CBOWCTBO MaTepuana OKa3blBaTb
NpOTUBOAENCTBUE MEXAHNYECKOMY NPOHUKHOBEHUIO B HEro 6onee
TBEPAOro NOCTOPOHHEro Tena.

Mo cBoen (pusmyeckol CywHOCTM TBEPAOCTb €CTb
XapaKTepucTuka COMpOTUBASEMOCTM  MaTepuana  MeCTHOMY
nnactudeckoMy  aedopmupoBaHuio.  [103TOMy — nokasaTesnb
TBEPAOCTM CBfA3aH C MOKasaTensiMM MPOYHOCTU M MAACTUYHOCTU
MaTepuana W 3aBUCUT OT KOHKPETHbIX YC/OBUWA BeAeHus!
UCTbITaHUNA.

TBEPAOCTL  SBNAETCS  BTOPUYHOM  XapaKTEpWUCTMKOM
MPOYHOCTHBIX CBOWCTB MaTepvana W HaxoauTcs B  TeCHOW
B3aMMOCBA3M C HUMU. Onpegenus TBEPAOCTb MaTepuana, MOXHO
KOCBEHHO CyauWTb M O ero npegene npovyHoctn. OpHako B
6OMbLUMHCTBE C/Ty4aeB UCMbITaHWe Ha TBEPAOCTb MPOBOAMTCS C
Lenblo KOHTPONS KayecTsa MeTansa u ero TepMoobpaboTku.

Mpyv onpeaeneHnM MexaHUYecKUx CBOWCTB MaTepuana
NCMoNb3YIOT METOA U3MepeHust TBEpPAOCTM Nno Bukkepcy.

N3mepeHne TBEpAOCTM nNO Bukkepcy npoucxoauT no
FOCT 2999-75.

[JlaHHbIN MeToh WCMONb3YT AN OnpeaeneHns TBEpAOCTM
JeTaneil Manon TOJMWMHbI M TOHKMX MOBEPXHOCTHLIX COEB,
MMEIOLLMX BbICOKYIO TBEPAOCTD.

N3mepeHne TBEpAOCTM NO Bukkepcy OCHOBaHO Ha
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BAABNMBAHWM asfiIMa3HOrO0 HakoHeyHMKa B hopMe npaBUbHOM
YyeTblpexrpaHHoi NupamMuabl B 0bpasel (u3genve) noa AeNCcTBUEM
Harpy3ku F, npunoXxeHHON B TEYEHNE ONPeaENeHHOr0 BPEMEHMU, U
M3MEepeHUN AaMaroHanei otnevyaTka di, dz, oOcCTaBWMXCA Ha
NMOBEPXHOCTM 0b6pasLa Nocsne CHATUSI Harpy3Ky.

3HadeHunsa TBEpPAOCTH, onpeaenéHHble No Metoay Bukkepca,
nepecyMTbIBalOT Mo Tabnamuam uam no aMnupuyeckum opMynam.

TeépaocTb no Bukkepcy (HV) BblumcnsioT no dopmyne:

0,102~2Fsin% F
HV = — = 0,189~¥, €))
rae F — Harpyska, H.
2Psin% F
HV = —7—= = 1,854 7. (2)

raoe P — Harpyska, Krc;

o - Yrofn Mexay npoTMBOMNONOXKHBIMU FPaHAMM NMPaMnabl Npu
BEPLUVHE, paBHbIA 136°;

d - cpegHee apudmeTnyeckoe 3HayeHuMe AvMH  06eunx
AMaroHanen otrneyvaTka Mocse CHATUS Harpysku, MM.

[ns onpepeneHust TBEpAoCcTM no Bukkepcy 6epyT cpeaHee
apudmMeTnyeckoe 3HadeHne AnuH obeux amaroHanen (puc. 1).
Pa3HOCTb AvaroHaneit oAHOro oTrevyaTka He JO/KHA MpeBbiaThb
2% OT MeHbLUEN U3 HUX.

o

Puc. 1. CpegHee apudmeTnyeckoe 3Ha4YeHne oTnevaTka avH
obeunx anaroHanen.



YnpasneHne umbpoBbiX 06pa3oBaTeNbHbIX TEXHOIOMMM

MeHeHKMEHT KadecTBa B MeTanyprum

WcnbiTaHus NpoBoaaT npu Temnepatype 20115 °C.

MpoAO/MKNTENBHOCTL BblAEPXKKM 06pasLUoB Mo Harpy3koMn
fomkHa coctasnatb 10-15 c.

[na onpepeneHvs TBEPAOCTN YEpPHbLIX METaNIOB U CrniaBoB
npumMeHstoT Harpy3km 49,03 H (5 krc); 98,07 H (10 krc); 196,1 H
(20 krc); 294,2 H (30 krc); 490,3 H (50 krc); 980,7 H (100 krc);

TBEPAOCTb Mo Bukkepcy npu ycrnosusix cnolitaHns F=294,2 H
(30 Kkrc) u BpeMeHM BblAepXKM nop Harpyskon 10-15c¢ -
obo3HauvaeTcs  umMdpamu,  XapaKTEPU3YIOWMMU  BETUYUHY
TBEPAOCTM, U BykBamu HV. Tpu ApyrMx ycnoBusiX MCrbiTaHUs
nocne 6yks HV yka3blBaeTCs Harpy3ka u BpeMsl BblAEPXKKM.

Mpumepbl 0603HaueHus: 500 HV - TBEpaocTb no Bukkepcy,
noslydeHHas npu Harpyske F=30 Krc un speMeHun Bblaep>kku 10-15
G

220 HV 10/40 — TBEpAOCTL MO Bukkepcy, nonyveHHas npu
Harpy3ke 98,07 (10 krc) u BpemeHu Bbiaepxkn 40 c.

TBé€paocTb MO MeTody Bukkepca BbipaaeTcsl B Krc/mm?
(3HaveHve TBEpAOCTM NO MeToay Bukkepca obblMHO Aaétcs 6e3
yKaszaHua pasMepHocTu, Hanpumep HV = 360). [ns nepesoaa
TBEpAgocTn B cucteMy CU nonbaytotcs koadduumeHtoM Kk =
9,81-10°%, Ha KOTOpbIi YMHOXalOT TabnMuHOe 3HayeHue
TBEPAOCTU: HVen = HV-K, Ma = HV-k-10"® MIMa (Mera- nackanen).

5.3. Mopsigok n npuMep BbINOJSIHEHUA pa6oThbl

Paccuntate TBEpAOCTb NO  MeToay Bukkepca no
aMnmpudeckum dopmynam (1) nnam (2):

anst Harpyskm 49,03 H (5 krc) ¢ gmaroHanbto oTnevaTtka
d =0,15MM 1 BpeMeHeM BbiAepXXKM MoA Harpyskon 10c npwu
TemnepaType ucnobitaHns 10°C;

ans Harpyskn 98,07 H (10 krc) ¢ amaroHanbio oTrnedvaTka
d =0,41 MM 1 BpeMeHeM BbIAEPXKM Mog Harpyskoh 15¢, npw
TemnepaType ucnoitaHns 15°C;

ansa Harpyskn 196,1 H (20 krc) ¢ guaroHanbio oTnedvaTtka
d =0,18 MM, 1 BpeMeHeM BblAEPXKM MoA Harpyskon 1lc npwu
TemnepaType ucnoitaHuns 20°C;

ans Harpysku 294,2 H (30 Krc) C guaroHanbio oTrnedvaTtka
d=1,71 MM 1 BpeMeHeM BblAEpPXXKW Mo Harpyskoin 12c, npwu
TemnepaType ucnbitaHns 23°C;

anst Harpy3km 490,3 H (50 krc) ¢ avaroHanbio oTnevaTka
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d=1,3MM 1 BpeMeHEM BblAepXku noa Harpyskor 30c npwu
TemnepaType ucnbiTaHus 31°C;

anst Harpy3km 980,7 H (100 Krc) ¢ avaroHanbio oTrnevaTtka
d=1,88 MM 1 BpeMeHeM BblAEPXKM MoA Harpyskoi 40c npu
TemnepaType ucnblitaHns 35°C.

MNocne npoBeaeHus pacyéToB MpuBeCcT 0603HaYeHUst
TBEPAOCTU Mo Bukkecpy.

MNepeBectn TBEPAOCTL MO Bukkepcy B cuctemy CU.

1. Onpegenvm TBEpAOCTb MO Bukkepcy ans Harpysku 49,03 H
(5 krc) ¢ puaroHanbto oTneyatka d = 0,15MM u BpemeHeM
BblAEPXXKM noA Harpysko 10c npu TemnepaTtype ucnbitaHus 10°C;

TBépaoctb no Bukkepcy (HV) Bbiuncnsiot no dopmyne (1) un

(2):

HY = 01022Fsing _ 0,189 = 0,189 > = 412
= d2 - gz '0,152_ :
ZPSin% F 5
HV =32 = 1854 5 = 1854 50 = 412,

rae F — Harpyska, H.

rae P — Harpyska, Krc;

o - Yron Mexay npoTuBOMONOXKHBLIMU FPaHAMWU NUpaMnabl Npu
BEpPLUMHE, paBHbIi 136°;

d - cpegHee apudMeETMYECKOE 3HAYeHMEe OMH 0b6eunx
AMaroHanen oTrneyaTka Mocne CHATUS Harpysku, MM.

Mocne pacuyétoB npuBeaéM 0603HayveHns TBEPAOCTU MO
Bukkecpy.

412 HV - TBEpAOCTb NO BuKKepcy, nonyyeHHas npu Harpyske
F = 5 krc n BpemeHu Bbigepxkm 10 c.

MNepeBeném TBEpAOCTL MO Bukkepcy B cnuctemy CU.

HVan = HV'k, Ma = HVk10® MMa = 412.9,81.10° =
4041,72-10® MMa.

2. Onpegenum TBEpAOCTb NO Bukkepcy ans Harpy3ku 98,07 H

(10 krc) c pumaroHanbio otrnedatka d = 0,41MM M BpeMeHeM
BbIAEPKKM MO/ Harpy3kon 15¢, npu TemnepaTtype ucnbiTaHus 15°C;
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HV—0189F 01899807 110,3
IR F) 0412

HV—1854F 1,854- 10 110,3
T 0412

Mocne pacuétoB npuBeaéM 0603HadeHWs TBEPAOCTU MO
Bukkecpy.

110,3 HV - TBEpaocTtb No BuWKkepcy, nosaydeHHass npwu
Harpy3ke F=10 Krc u BpemMeHu Bblaep>ku 15 c.

MNepeseném TBEPAOCTL MO Bukkepcy B cuctemy CU.

HVen = 110,3-9,81-10% = 1082,043-10° MMa.

3. OnpepenuM TBEpPAOCTb NO Bukkepcy ans Harpy3sku 196,1 H
(20 krc) ¢ avaroHanbto otneyatka d = 0,18MM, n BpemeHem
BbIAEPXKKM MoA Harpy3skol 11c npu TemnepaType ucnbitanus 20°C;

HV = 0,189 F =0,189- —— LT = 11465.
B d? 0,182

HV = 1,854-— = 1145.

d2 U70,182

Mocne pacyétoB npvBeaém o0603HadYeHWs TBEPAOCTU MO
Bukkecpy.

1145 HV - TBépAoCTb N0 Bukkepcy, nonyveHHas nNpu Harpyske
F=20 krc n BpeMeHu Bbiaepxku 11 c.

MNepeBeném TBEPAOCTb NO Bukkepcy B cnuctemy CU.

HVon = 1145.9,81.10 = 11232,45-10°° MMa.

4. OnpepenvmM TBEPAOCTL NO Bukkepcy ansa Harpysku 294,2 H
(30 krc) c gmaroHanbio otrnedatka d = 1,71MM 1 BpeMeHeM
BbIAEPXXKW MO Harpy3koi 12¢, npy TeMnepaType UcrbitaHus 23°C;

F 294,2
HV =0,189-— = 0,189- —— = 19,03.

d2 1,712
HV = 1,854- F =19,03
- az - P LT

Mocne pacuétoB npuBeaéM 0603Ha4YeHuMs TBEPAOCTM MO
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Bukkecpy.

19,03 HV - TBEpAoCcTb NO BuMKKepcy, nosaydeHHass npwu
Harpy3ske F=30 Krc v BpeMeHu Bblaepxkun 12 c.

MNepeBeném TBEPAOCTL MO Bukkepcy B cnctemy CU.

HVon = 19,03-9,81-10° = 186,6843-10° MMa.

5. Onpegenum TBEPAOCTL NO Bukkepcy ansa Harpysku 490,3 H
(50 krc) ¢ pmaroHanbio otnedatka d = 1,3MM M BpeMeHeM
BblAEPXXKM NoA Harpyskor 30c npu TeMnepaType ucnbiTaHus 31°C;

490,3

F
HV =0,189-— = 0,189- = 54,9.
d? 1,32

F 50
HV = 1'854'ﬁ = 1,854-ﬁ = 549.
Mocne pacyétoB npuBeaéM 0603HayeHWss TBEPAOCTU MO
Bukkecpy.
54,9 HV 50/30 — TBEpAOCTb NO BuKKepcy, Mony4yeHHas npwm
Harpy3ke 490,3 (50 krc) u BpemeHu Bbiaepxkn 40 c.
MNepeBeném TBEpAOCTL MO Bukkepcy B cnuctemy CU.

HVon = 54,9-9,81-10 = 538,569-10° MMa.

6. Onpepenum TBEpAOCTL Mo Bukkepcy ang Harpysku 980,7 H
(100 krc) ¢ avaroHanbto otrnedvatka d = 1,88 MM M BpemMeHeM
BblAEPXXKM Nog Harpy3koi 40c npu TeMnepaType ucnbitaHns 35°C.

HV—0189F—0189980’7—525
P T T A

HV—1854F—1854 100 =525
TP gz T P 1 ggz Y

Mocne pacuétoB npuBenéM 0603HaYeHUss TBEPAOCTU MO
Bukkecpy.

52,5 HV 100/40 — TBEpAOCTb N0 Bukkepcy, nonyyeHHas npu
Harpy3ke 980,7 (100 krc) n BpemeHu Bbigepxxkn 40 c.

MNepeBeném TBEPAOCTL NO Bukkepcy B cnctemy CU.
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HVon = 52,5-9,81-10% = 515,025-10° MMa.

5.4. BapuaHTbl 3agaHuM

NO [naroHanb Bpems TeMmnepaTypa
B . Harpyska, H (krc) | oTneyaTka| BblAepXXKu nog MCNbITaHnA,

ap- d, Mm HarpysKoii, ¢ T, °C
1 2 3 4 5
49,03 H (5 krc) 0,13 10 10
98,07 (10); 0,09 11 11
1 196,1 (20); 0,47 12 12
294,2 (30); 0,25 20 13
490,3 (50); 0,84 14 14
980,7 H (100 krc) 1,35 15 15
49,03 H (5 krc) 0,34 10 16
98,07 (10); 0,21 11 17
2 196,1 (20); 0,67 12 18
294,2 (30); 0,43 30 19
490,3 (50); 0,97 14 20
980,7 H (100 krc) 1,48 15 21
49,03 H (5 krc) 0,58 35 22
98,07 (10); 0,19 11 23
3 196,1 (20); 0,23 12 24
294,2 (30); 0,55 13 25
490,3 (50); 1,06 14 26
980,7 H (100 krc) 0,97 15 27
49,03 H (5 krc) 0,17 10 28
98,07 (10); 0,55 11 29
4 196,1 (20); 0,39 12 30
294,2 (30); 0,62 13 31
490,3 (50); 1,17 40 32
980,7 H (100 krc) 1,01 15 33
49,03 H (5 krc) 0,65 10 34
98,07 (10); 0,61 11 35
5 196,1 (20); 0,85 45 10
294,2 (30); 0,93 13 11
490,3 (50); 1,21 14 12
980,7 H (100 krc) 0,99 15 13
49,03 H (5 krc) 0,90 10 14
98,07 (10); 0,71 25 15
6 196,1 (20); 0,53 12 16
294,2 (30); 1,01 13 17
490,3 (50); 1,33 14 18
980,7 H (100 krc) 017 15 19
7 49,03 H (5 krc) 0,69 10 20
98,07 (10); 0,86 11 21
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1 2 3 4 5
196,1 (20); 1,10 12 22

, 294,2 (30); 1,07 13 23
490,3 (50); 1,09 40 24

980,7 H (100 krc) 1,11 15 25
49,03 H (5 krc) 0,75 10 26

98,07 (10); 0,93 50 27

g 196,1 (20); 0,13 12 28
294,2 (30); 1,17 13 29

490,3 (50); 1,19 14 30

980,7 H (100 krc) 1,33 15 31
49,03 H (5 krc) 0,88 10 32

98,07 (10); 1,01 11 33

5 196,1 (20): 0,32 12 34
294,2 (30); 1,77 13 35

490,3 (50); 1,14 14 20

980,7 H (100 krc) 1,22 35 25
49,03 H (5 krc) 1,19 10 17

98,07 (10); 1,24 11 19

10 196,1 (20): 1,67 35 20
294,2 (30); 1,90 13 22

490,3 (50); 1,36 14 25

980,7 H (100 krc) 1,51 15 27

5.5. KOHTpOnbHbIE BONPOCHI

1. [laTb onpeaeneHune, YTo NOHMMAETCS NoA TBEPAOCTbIO?

2. Ha 4éM ocHOBaHO n3MepeHue TBEpAOCTMN No Bukkepcy?

3. Mpw kaKkol TeMnepaType NPOBOAAT UCNbITAHUA?

4, Kakass fo/mkHa 6biTb MNPOAOIKUTENBHOCTb  BbIAEPXKKM
06pasLoB noa HarpysKkomn?

5. Kakue Harpysku ans onpefaeneHns TBEPAOCTU YEpPHbLIX
MeTassIoB 1 CrIaBOB MPUMEHSIOTCA A1 U3MepeHUs TBEPAOCTM No
Bukkepcy?

6. Kak o6o03HavaeTca TBEpAOCTb MO Bukkepcy oOT
NMpUKNaAbIBAaEMON  Harpy3kM W BPEMEHM  BbIAEPXKM  NOA
Harpyskom?

7. Kak nepesoantcs TBEpAOCTL No Bukepcy (HV) B cuctemy
cnz

8. Kak onpepensioTca 3HadeHus TBEPAOCTM, NO MeToay
Bukkepca?
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5.6. Cnucok nutepaTtypbl

1. FOCT P 53580-2009 Tpy6ebl cTanbHble AN NPOMbICIOBbLIX
Tpy60onpoBogoB. TexHn4Yeckne ycnosus

2. TOCT 1497-84 (MCO 6892-84, CT C3B 471-88) MeTansbl.
MeToAbl UCMbITaHUIA Ha pPacTsXKeHue.
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NMPAKTUYECKAS PABOTA N2 6

"ONPEAENEHUE TBEPQOCTU METAJI/IOB NO METOAY
BPUHENNA"

6.1. Llenb pa6oTbl

O3HaKOMUTb CTYAEHTOB C MpoBeAeHUeM pacyéTta TBEPAOCTU
MEeTasINoB rno Metoay bpuHenns.

6.2. O6ume cBegeHun

MNpun w3MepeHun TBEPAOCTM NO bpuHennio ucnonb3yoT
CTaNIbHOW 3aKaNéHHBbIN (IM60 TBEPAOCMNABHbIN) OTNONMPOBAHHLIN
Wwapuk pavametpoM D, KoTopbi BAaBiMBaeTca B obpasel
3aAaHHou cunoit F. CTeneHb TouHOCTM M3rotosnexus 20 no FOCT
3722-81 npu wepoxoBaToCTU noBepxXxHoCTM Ra He pgonee 0,040
MKM. Ecnm  nocne  ucnbiTaHuMs  3aMedeHa  miacTudeckas
pecdopMaumns Wwapuka, UCTbITaHUs He HeaeWcTBuTeNbHbl. MNocne
CHATUA Harpysku B obpasue octaércs nyHka (puc. 1), amameTtp
KOTOpoK d n3mMepsieTcsl Ha MOBEPXHOCTU CHEPUYECKON JTYHKM.

Puc.1 Cxema oTnevaTtka oT Cd.)epVI‘-IeCKOFO MHONKATOpPa.

Mcnonb3yeTcs wapuk ctanbHou avametpom 10,0; 5,0; 2,5;
2,0; 1,0 MM, KOTOpLI UMeeT TBEPAOCTb He MeHee 850 HV1O0 u
Lwapuk n3 TBEpaoro cnnasa gnametpom 10,0; 5,0; 2,5; 2,0; 1,0 MM,
KOTOpbIV UMeeT TBEPAOCTb He MeHee 1500 HV10.

OnameTp wapwuka D n cootBeTcTBYIOWEE ycunue F BbibupatoT
TakuMm o06pa3oM, 4TOObI AMaMeTp OTnedyaTtka Haxoawscs B
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npeaenax ot 0,24 oo 0,6D.

BpeMsi OT Hayana NpUIOXKeHUs YCuIns A0 AOCTUMXKEHUS UM
3aAaHHON BeNIMYMHBI AOMKHO COCTaBNSATb 2-8 C.

PacctosiHne Mexay LeHTpPOM OTrnevaTka M Kpaem obpasua
AOMKHO 6bITb HE MeHee 2,5 AnaMeTpoB oTneyaTka d; paccTosHue
Mexay LUeHTpaMWn [BYX CMEeXHbIX OTMeyaTKOB AO/MKHO 6blTb He
MeHee u4eTbipex AMAMETPOB OTneyaTka; AN MeTannoB ¢

TBépAOCTbi0 A0 35 HB (HBW) 3Tu paccTosiHus [OMKHbI
6bITb cooTBETCTBEHHO 3d M 6d.

TonwmHa obpasua S pgo/mkHa He MeHee yeM B 8 pas
npeBsbIWaTb rybuHy oTneyaTka h 1 onpegenseTca no dopmyne:

g 0102F )
= %D-HB(HBW)’ M

rae F — ycunuve Bbipa)keHo B H;

F
> _—
528 n-D-HB(HBW)’ @

F — ycunue BbipaXkeHo B Krc;

D — anameTp wapvka, MM;

S — TonwwmHa obpasua, MM;

HB - TBépaocTb No bpuHennio npyM NpUMEHEHUN CTanbHOro
Luapvka;

HBW — TBEpAoCTb No BpuHeno npy NpUMEHEHUM LWapuka 13
TBEPAOro crinasa.

nybuHa oTnevaTtka h BbluncnseTca no popmyne:

D —VDZ—d?
h=—— MM 3)
2
roe d — anameTp oTnevarka.
N3MepeHwve TBEPAOCTY NPOBOAAT Npy TemnepaType 2015 °C.
Mpn pasHornacuMsx B OLEHKEe KayecTBa MeTanonpoayKumm
n3MepeHune TBEPAOCTM NPOBOAST Npu TemnepaType (23+5) °C.
Ycunve F B 3aBUCMMOCTM OT 3HAYeHUSt OTHOLLEHUS YCUINS K
KBagpaTy AuameTpa wapuka K u  aguaMeTtpa wapuvka D
yCTaHaBnvBaloT no Tabnmue [OCT 9012-59 (MCO 410-82,
NCO 6506-81).
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OTHoweHne ycunusl K KBagpaTy aAvameTpa wapuka K MoxHO
paccumTaTtb no dopmyne:

0,102.F H
K=—_"""

Dz Mm%’ )
F KI'cC
k= (52) () ®

TeéppocTb No bpuHenno o6o3HaqaloT cumeonom HB (HBW),
KOTOpPOMY NpefLIecTByeT YNCIOBOE 3HaYeHne TBEPAOCTU U3 Tpex
3HavawWwmx undp, 1 Nocne CMMBOSA yKasblBalOT AMAMETP LUapUKa,
3HaYeHne MPUSIOKEHHOTO ycuams (B Krc), NpoAO/HKUTENbHOCTb
BbIEPXKM, ecnn oHa oTanyvaetca ot 10 go 15 c.

TBEpAoCTb Mo BbpuHenno MoXHO onpeaensTb no Tabnuuam
unu gopmynam.

Teépgoctb no bpuHennio HB (HBW) uucneHHo paBHa
OTHOLLEHUIO NpUAOXeHHOro ycunus F K nnowaan cepuyeckoro
oTneyaTka A u paccuuTbiBaeTcs no dopmynam:

0,102.F 0,102-2F

HB HBW) = == b Vo=@’

(6)

roe A - naowaab NOBEPXHOCTU Cepuyeckoro oTneyaTka,
2.
MMZ;

Korza ycunue F Bblpa)keHo B H;

F 2F
BB = = o=@

()

Korga ycunue F BbipaXkeHO B Krc.

Mpumepbl 0603HaYeHNs:

250 HB 5/750 - TBépgocTb no bpuHenntio 250, onpeaeneHHas
npy NpPUMEHEHWW CTaNlbHOrO LWapuka AuMamMeTpoM 5 MM, npu
yeunum 750 kre (7355 H) n npogomkntenbHoOCTH BbiaepXxku oT 10
no 15¢;

575 HBW 2,5/187,5/30 - TBépgoctb no bpuHennio 575,
onpeaeneHHas nNpu MNpUMEHEeHWU LWapuvka K3 TBepAoro crsjasa
anametpom 2,5 MM, npu ycunum 187,5 krc (1839 H) w
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NPOAOIHKUTENBHOCTYU Bblaepxku 30 C.

MNpu onpeaeneHMn TBEPAOCTN CTajlbHbIM  LIAPUKOM  UAN
LLAPWKOM 13 TBEPAOro cnnasa avameTpom 10 MM npu ycunum 3000
krc (29420 H) n npogomkutensHOCTM Bbiaepxkn ot 10 go 15 ¢
TBEpAOCTb NO bpuHennio 0603Ha4YalOT TONMbKO  YWCIOBbLIM
3HayeHneM TBEpAOCTN U cuMBosioM HB nnn HBW: Hanpumep, 185
HB, 600 HBW.

6.3. NMpumep BbiNONHEHUA paboTbl

Paccuntatb TONwmMHy obpa3ua S, rnybuHy oTnedaTka h,
OTHOLUEHWE YyCUINS K KBaapaTy AuameTpa wapuka K, TBépaoctb
no bpunennio HB (HBW) no dopmynam (1) - (7) u npuBectu
o0bo3HaueHne no bpuHennio:

Mpu amameTpe wapvka D = 10 MM, UCrbITaTeNbHON Harpy3ke
F = 29430 H (3000 krc) n K = 30. AnameTp otneyatka d = 2,7 MM.
Bpems Bblgep>xkn 13 c.

1. TonwwmHy obpa3sua S onpeagenum no gopmyne (1) un (2):

0,102-F 0,102-29430

528 D HBWHBW) ~ S 314105148~ VA8 MM

F 3000

5>8 =8
n-D-HB(HBW) 3,14-10-514,5

= 1,48 MmM.

2. [nybuHy oTneyaTka, BbluncnseTcs no gopmyne (3):

h_D—\/DZ—dz_lo—\/102—2,72
B 2 B 2

= 0,18 mM.

3. OTHoweHMe ycunus K KeBagpaTy AvameTpa wapuka K
Bbluncium no cdopmyne (4) u (5):

0,102-F 0,102-29430 H

D2 102 Mm2’
_ F _ 3000 _ KIc
D2 102 MMmZ

4. Teéppgoctb no bpuHennio HB (HBW) paccumtaem no
dopmynam (6) u (7):
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0,102-2-29430
HB (HBW) = =514,8.

3,14-10-(10 — /102 — 2,7%)

2-3000
HB (HBW) = = 514,5.

3,14-10-(10 — /102 — 2,7%)

5. MNocne pacyétoB npuBeaém 0603HayeHus1 TBEpPAOCTU MO

BpuHennio.
514 HB.
6.4. BapuaHTbl 3agaHuM
N@ Harpy3ka, H [nameTp OvameTtp Bpems BblaepxKu
Bap. (krc) wapvka, D | otnevatka, d nog HarpysKkow, ¢
1 2 3 4 5
14710 (1500) 10 3,10 10
7857 (750) 5 1,8 11
1 1840 (187,5) 2,5 0,720 12
1176 (120) 2 0,580 13
294 (30) 1 0,410 14
9810 (1000) 10 2,5 15
2452 (250) 5 1,2 15
2 613 (62,5) 2,5 0,920 20
392 (40) 2 0,780 25
98 (10) 1 0,250 10
4905 (500) 10 3,6 11
1226 (125) 5 1,9 15
3 306,5 (31,25) 2,5 0,620 25
196 (20) 2 0,500 30
49 (5) 1 0,370 19
2450 (250) 10 4,7 45
613 (62,5) 5 2,4 40
4 153,2 (15,6) 2,5 0,700 24
98 (10) 2 0,650 34
24,5 (2,5 1 0,420 54
981 (100) 10 3,9 58
245 (25) 5 1,5 43
5 61,5 (6,25) 2,5 0,770 25
3924 2 0,740 29
9,8 (1) 1 0,580 30
14710 (1500) 10 5,80 10
7857 (750) 5 2,00 11
6 1840 (187,5) 2,5 0,800 12
1176 (120) 2 0,740 13
294 (30) 1 0,340 14
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1 2 3 4 5
9810 (1000) 10 4,70 15

2452 (250) 5 2,30 15

7 613 (62,5) 2,5 0,710 20
392 (40) 2 0,560 25

98 (10) 1 0,420 10
4905 (500) 10 3,00 11

1226 (125) 5 1,70 15

8 [ 306,5 (31,25) 2,5 1,140 25
196 (20) 2 0,790 30

49 (5) 1 0,290 19
2450 (250) 10 4,40 45

613 (62,5) 5 3,00 40

9 [ 153,2 (15,6) 2,5 1,220 24
98 (10) 2 1,180 34
24,5 (2,5) 1 0,530 54

981 (100) 10 3,30 58

245 (25) 5 1,50 43

10 | 61,5 (6,25) 2,5 1,090 25
39,2 (4) 2 0,950 29

9,8 (1) 1 0,310 30

6.5. KOHTpO/IbHbIE BOMNMPOCHI

1. YT0 o3HauatoT cumonbl HB (HBW)?

2. Mpu Kakoi TeMnepaType NPOBOAST UCTbITaHWS?

3. Kakas pomkHa 6biTb MpOAOMKUTENBHOCTb  BbIAEPXKM
06pa3LoB noa Harpyskom?

4. Kakve Harpysku Ans onpegeneHust TBEpAOCTU YEPHbLIX
METasI/IoB 1 CMIABOB MPUMEHSIIOTCS 415 U3MepeHusl TBEPAOCTM NO
BpuHennio?

5. Kak o0b603HauvaeTcs TBEPAOCTb no BpuHennio,
onpeaeneHHas Npy NpMMEHEHNM CTaNbHOrO Lapuka, nNpu ycunum
N NPOAOIHKNTENBHOCTU BbIAEPKKN?

6. Kaknx AMaMeTpoB UCMOMb3YETCs CTaNbHOM LWapWK U LapuK
13 TBEpAOro crnaea?

7. Kakylo TBEPAOCTb MMEET CTanbHOW LUAPWMK M LIAPUK U3
TBEPAOro cnjasa?

8. Kak onpegensilotcs 3HayeHuss TBEPAOCTU, MO MeToay
bpuHennsa?
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MeHemKMeHT KayecTsa B MEeTannypruum
6.6. Cnucok nutepaTtypbl

1. TOCT P 53580-2009 Tpyb6b! cTanbHble Ansi NPOMbICIOBbIX
TpybonpoBoAoB. TeXHNYecKkune ycnosus

2. TOCT 9012-59 (MCO 410-82, NCO 6506-81) MeTannbl.
MeToa nsmepeHna TBEpAoCTU no bpuHennio.
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NMPAKTUYECKAS PABOTA N2 7

"ONPEAENEHUE TBEPQOCTU METAJI/IOB NO METOAY
POKBEJ1J1A"

7.1. Llenb pa6oTbl

O3HaKOMWUTb CTYAEHTOB C MPOBEAEHWEM pacyéTa TBEPAOCTU
MeTansoB no Metoay Pokeenna.

7.2. O6uwime cBegeHun

N3mepeHne TBEppocTM no Pokeenny (FTOCT 9013-59)
(MCO 6508-86) npom3BoanTCA NYTEM BAABMBAHMS B MOBEPXHOCTb
obpasua anMasHoro KoHyca (wkansl A, C, D) c yrnom npv BepwmHe
120° n paanycom cepuyeckoin Yactu 0,2 MM UK NOSIMPOBAHHBIX
(c wepoxoBaToOCTbO MOBepxHOCTM Ra He 6onee 0,040 MKM no
FOCT 2789) cranbHbix wapukos (wkansl B, E, F, G, H, K)
(TBépapocTbto HV < 850) anamerpom 1,588 mm + 0,003 mm (1/16
aoima) m 3,175 mm £0,004 mm (1/8 aroiimMa) noa AeWCTBUEM
nocneaoBaTeslbHO NpuaraeMblxX YCUIUiA npeaBapuTenibHoro Fo u
OCHOBHOro Fi1 ycunuii u B onpeaeneHun rnybuHbl BHeApeHus
HaKOHeYHWKa rnocne CHATMS OCHOBHOMO ycunusa (Fi).

LLlepoxoBaTOCTb MOBEPXHOCTW Obpasua (ManM yyacTku Ans
n3MepeHuss TBEpAoCTU wusgenus) Ra pomkHa 6biTb He 6onee
2,5mMkMm no TOCT 2789, ecnM HeT ApPYrMX YKasaHui B
HOPMaTUBHO-TEXHNYECKOM [OKyMeHTaumm Ha
MeTanonpoayKumio.

O6paszey gomkeH 6bITb NOArOTOB/IEH TakuM 06pa3oM, YTOObI
He M3MEHS/IUCb ero CBOWCTBA B Pe3y/ibTaTe MeXaHW4Yeckon unm
Apyroi 06paboTku, HanpuMep, OT Harpesa UM Haknena

HakoHeYHMK  WApWKOBbLIM  CTanbHOW.  HOMWHanbHble
AVMaMETPbI LWAPMKOB A0MKHbI 6biTb 1,588 MM (wkanel B, F, G) u
3,175 mm (wkansl E, H, K) no NOCT 3722.

M3mepeHne TBEpPAOCTM MPOBOAST Mpu  TemnepaTtype
( 20%15 )°C. Mpu pasHornacusax B pesynbTaTax W3MEpPEHue
TBEPAOCTM NPOBOAAT Npu TemnepaType (23+5) °C.

B Metope PokBenna uvcnonb3yT ABYX CTyneH4yaToe
HarpyxeHue: rnybvHa BAaBMBaAHUS OTCYMTbIBAETCS He OT
NCXOAHOMN MOBEPXHOCTN MEeTafa, a OT YPOBHS, AOCTUIHYTOro MNpwu
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HanbonblueM BAABAMBAHUM NpeABapuUTeNbHOW Harpyskon Fo.
(pnc.1, n puc. 2). NMoa 3ToN Harpy3Kon OTCYETHOE YCTPOWMCTBO
(MHAMKATOpP) YCTaHaBNMBAETCA HA HyNb LUKanbl YEPHOrO LBETa,
nocsne 4yero B Te4eHun 2-8 ¢ nob6aBNSETCA OCHOBHas Harpyska Fi.
Bbimepxka noa monHoW Harpyskon F = Fo + F1 npogomkaercs
1-3 ¢ nocne okoH4yaHuWs nnactTudeckon aedopmaunn (rnocne
PE3KOr0 3aMedsiIeEHNsl WM OCTAHOBKWU CTPENIKM MHAMKATopa Wnu
W3MEHEHMs1 MoKa3aHWi UMMPOBOro OTCUYETHOMO YCTPOMCTBA).
Mocne NIaBHOrO  CHSTUSA OCHOBHOIA Harpy3ku F1
(npepBaputenbHas Fo OCTaérca) MHAMKATOP 4acoBOro Tuna ¢
ueHol aenenns 0,002 MM nokasbiBaeT rnybuHy BaaBnnBaHus hi.

L 5z
§l F < LIT; ~~_|\f T

1=
x
foBepxnacms ogdpasua

HEXOTRAR AUNLA UIMHERE-

! 16 "?r ¥ jsun
& v
f oL
S N
S L T
R _

Puc. 1 Cxema npoBefeHVWs w3MepeHus TBEPAOCTM MNpuU
NpYMEeHeHNN anMa3HoOro HakoHeYHvKa

[na meTannos, Npy U3MepeHum TBEPAOCTN KOTOPbIX PE3KOro
3aMeq/ieHns  WAM  OCTAHOBKM  CTPenku  uHaukatopa (Mam
W3MEHEHMS1 MOKa3aHMIM UM@POBOro OTCUYETHOrO YCTPOWCTBA) He
HabniogaeTcsl, BpeMs BblAEPXKKM Nog o6wmum ycnnmem F fomKHO
coctaBnATb oT 10 go 15 c.

Mpy HanMuMu yKasaHUiA B  HOPMATUBHO-TEXHWUYECKON
[JOKYMEHTaUMM Ha  METas/nonpoayKumio  yKa3aHHOe  BpeMs
BbIAEPXXKN MOXET 6bITb yBENMYeHO Ao 60 c.

PaccTosiHMe Mexay UeHTpaMu ABYX COCeAHWMX OTne4vaTKoB

78



YnpasneHne umbpoBbiX 06pa3oBaTeNbHbIX TEXHOIOMMM
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[JO/MKHO ObITb HE MeHee 4YeTblpex AMaMeTpoB oTnevaTka (HO He
MeHee 2 MM).

et g et g gy Sy, J—————————

3

130 .@1 HexoduaA AURUA UINEPEHYA
=
E LT
™ 2 £
& B
e __
304 § =
3 ES
o33 Y

Puc. 2 Cxema npoBeaeHuss w3MepeHws TBEPAOCTM Mpu
NPUMEHEHUW CTaflbHOro HaKOHEYHWKa

PaccTosiHMe OT ueHTpa oTnevaTka A0 Kpas obpasua A0MKHO
6bITb He MeHee 2,5 anameTpa oTneyatka (HO He MeHee 1 MM).

Ha onopHoin noBepxHOCTM obpa3sua (Mnn wusgenus) He
JOMKHO HabntogaTbesa cneaos agedopMaumm OT oTneyaTka.

Yncno tBépaoctv no Pokeenny onpeaensieTcs no Lkane
MHAMKATOPa WK nokasaTens uncbpoBOro OTCYETHOMO YCTPONCTBa
C okpyrneHunem go 0,5 eanHuubl TBEPAOCTU.

Mpw onpepeneHun TBEpAOCTU MO PokBenny, BBOAAT LIKany
rnybuH, NpvHUMas 3a ogHo eé feneHue rnybuHy, pasHyto 0,002
MM. Tpn mcnbiITaHMM anMasHbiM KOHYCOM npegenbHasl riybuHa
BHeapeHus coctasnseT 0,2 mM. Mnm 0,2/0,002=100 aenenHuin, npu
UCMbITaHUK CTanbHbIM Wapukom — 0,26 MM, nnm 0,26/0,002=130
LENeHni.

Yucno TBEpAOCTU No POKBeN/y BCeraa cBA3aHo ¢ rinybuHoi hy
NIMHENHO NO3TOMY TBEPAOCTb MOXHO Bblpa3uTb Mo (popMynam:

a) nNpu uamepeHun no wkane A, Cmu D

HB = 100 — 2 Mo _ 150 _© 1
- 0,002 0,002’ &y
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6) npu n3mepeHumn no wkane B, E, F, G, H, K

HB =130 — 2" _ 430 _¢ 2

- 0,002 0,002 @

roe ho - rnybuHa BHeApPEHMSI HAaKOHEUHWKA Moj AEMCTBUEM
npeaBapuTeNbHOMO YCUNNS, MM;

hi - rnybuHa BHedpeHWsl HaKOHEYHMKA MNog AENCTBUEM
OCHOBHOIO YCU/IKsl, MM;

€ - rnybuHa BHeApPEHUSI HaKOHEYHMKA TMNOoCne CHATUS
OCHOBHOrO ycunus B eanHuuax nameperns 0,002 mm.

Teéppoctb no Pokeenny o603HavaloTr cumBonom HR ¢
YKa3aHWeM LUKanbl TBEPAOCTU, KOTOPOMY NpesLIecTByeT YNCII0BOE
3HayeHne TBEPAOCTN M3 TPEX 3Hadalimx umdp. Hanpumep: 61,5
HRC - TBépaocTb no Pokeenny 61,5 eanHny no wkane C.

TonwwHa obpa3sua (Mnv usaenus) AomkHa He MeHee Yyem B 10
pa3 npesbiWwaTb rMybuHy BHEAPEHUS HAKOHEYHMKA MOoCe CHATUA
ocHoBHoro ycunus (Fi) cm. puc.3 u puc. 4.
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Puc. 3 MuHumanbHas TonwmHa obpasua B 3aBUCMMOCTU OT
LIKabl U 0Xuaaemon TBEPAOCTM MpWU U3MEPEHUU TBEPAOCTU MO
wkanam A, C, D
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Puc. 4 MnHuManbHaa TonwmHa obpasua B 3aBMCMMOCTU OT
WKanbl M 0XuaaemMon TBEPAOCTV MpU M3MepeHun TBEPAOCTU MO
wkanam B, E, F, G, H, K

Mpn n3MepeHnn TBEPAOCTM Ha BbIMYK/bIX LMMHAPUYECKUX U
cepuyeckmx noBepxHoCcTsaX no wkanam A, B, C, D, F, G B
pe3ynbTaTbl MU3MEpPeHWUs TBEPAOCTM [OMKHbI ObiTb BBEAEHbI
nonpasku. lNonpaBku NpuBaBNSOTCA K MOJYYEHHbIM 3HAYEHUSM
TBEPAOCTML.

3HaueHus nonpasBok (AH) BbluMcnATCS no dhopmyne:

HR\?
AH = 59-@, 3)

roe HR - 3HayeHue TBEpAoCTM no Poksenny, onpeaeneHHoe
Ha npubope (Mnun paccunTaHHoe no dopmyne);
d - anameTp cdepbl, MM.

7.3. Mopsaok U npuMep BbiNoJIHEHUA paboThbl

3Has F)'IYGVIHY BHEAPEHUA HAKOHEYHMKA € MNoCne CHATUA
OCHOBHOIO ycunug paccuuTtatb TBEpAOCTb no Poksenny,
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onpefennTb No rpadukaM MMHUMAsNbHYIO TONLWMHY obpasua S,
paccunTaTb nonpaBkn AH ana cdhepuyeckux noBEpXHOCTEN W
npueecTn obo3HaueHne no Pokeenny:

1. TeéppocTtb no PokBenny paccumtaem no cdopmynam (1) u

(2):
HB = 100 By —ho _ 100 — —— = 100 0.16 _ 20
B 0,002 0,002 0,002
HB =130 - LMo _j50 & _ 430 %22 _
B 0,002 0,002 0,002

2. 3Has TBEPAOCTb, onpeaennM TonwmHy obpasua no puc.1 n
puc.2:

[ns aToro Ha puc.l oTMe4yaeM Touky 27 en. TBEPAOCTM MO
Wwkane TBEpAOCTb No Pokeenny. 3aTeM NpoOBOAMM MNpsSMY0 A0
nepeceyeHns ¢ npsiMoit Ha rpacmke. OT MONYYEHHOW TOYKM Ha
npsiMon rpacdmka NPoOBOAMM MPSAMYIO Ha LWKaay MWUHUMMasbHasi
TonwmMHa obpasua. Tak onpeaenMM MWHUMAsbHYIO TOMLWMHY
obpasua.

MuHuManbHas TonwmHa obpasua byaet paBHa S = 1,43 M.

3. Paccuutaem nonpaBkm AH ana  cdepuyeckux
noBepxHOCTeN No dopmyne:

HR\? 60 \?
AH = 59. ¢ _F) _s59. (1 _1?)

=1,5.

4. Mocne pacuyétoB npueeaém 0603HayveHns TBEPAOCTU MO
Pokeenny:
20 HRC - TBéppocTb no Pokeenny 20 egnHuy no wkane C.

7.4. BapuaHTbl 3apaHUM

FnybuHa
NQ | BHegpeHus LWkana | EavHuupl | TBépaocTtb no OvameTtp
Bap. HakoHeuHuKka | TBEpAOCTM | TBEpAOCTM | Poksenny cdepbl d, MM

e, MM

1 2 3 4 5 6
0,152 A 20 55 4

1 0,2 B 30 60 6,5
0,143 C 40 65 8
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1 2 3 4 5 6
0,135 D 50 55 9,5
0,111 E 60 60 11
) 0,121 F 70 65 12,5
0,2 G 80 55 15
0,078 H 90 60 20
0,179 K 100 65 25
0,127 A 25 55 4
0,196 B 35 60 6,5
0,118 C 45 65 8
0,113 D 55 55 9,5
2 0,112 E 65 60 11
0,138 F 75 65 12,5
0,191 G 85 55 15
0,076 H 95 60 20
0,178 K 50 65 25
0,156 A 35 55 4
0,187 B 40 60 6,5
0,149 C 60 65 8
0,138 D 55 55 9,5
3 0,113 E 75 60 11
0,127 F 95 65 12,5
0,193 G 60 55 15
0,073 H 90 60 20
0,177 K 70 65 25
0,129 A 75 55 4
0,175 B 50 60 6,5
0,115 C 30 65 8
0,11 D 45 55 9,5
4 0,114 E 90 60 11
0,135 F 85 65 12,5
0,181 G 40 55 15
0,088 H 85 60 20
0,176 K 60 65 25
0,151 A 80 55 4
0,171 B 25 60 6,5
0,142 C 70 65 8
0,131 D 45 55 9,5
5 0,115 E 85 60 11
0,132 F 70 65 12,5
0,175 G 70 55 15
0,087 H 80 60 20
0,171 K 65 65 25
0,154 A 30 55 4
6 0,169 B 55 60 6,5
0,144 C 40 65 8
0,133 D 70 55 9,5
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1 2 3 4 5 6
0,116 E 95 60 11
0,133 F 80 65 12,5
6 0,156 G 75 55 15
0,083 H 95 60 20
0,175 K 65 65 25
0,122 A 85 55 4
0,153 B 100 60 6,5
0,116 C 35 65 8
0,114 D 40 55 9,5
7 0,117 E 80 60 11
0,124 F 70 65 12,5
0,143 G 90 55 15
0,072 H 100 60 20
0,174 K 85 65 25
0,155 A 20 55 4
0,151 B 25 60 6,5
0,148 C 35 65 8
0,139 D 45 55 9,5
8 0,118 E 75 60 11
0,123 F 70 65 12,5
0,157 G 80 55 15
0,07 H 80 60 20
0,173 K 40 65 25
0,124 A 85 55 4
0,147 B 95 60 6,5
0,117 C 65 65 8
0,118 D 75 55 9,5
9 0,119 E 70 60 11
0,131 F 75 65 12,5
0,148 G 80 55 15
0,08 H 95 60 20
0,172 K 60 65 25
0,158 A 70 55 4
0,138 B 30 60 6,5
0,141 C 50 65 8
0,14 D 60 55 9,5
10 0,111 E 75 60 11
0,129 F 67 65 12,5
0,132 G 77 55 15
0,09 H 83 60 20
0,171 K 93 65 25

7.5. KOHTpOJibHbIE BOMPOCHI

1. Kakue wkanbl TBEPAOCTM WCMNOML3YETCA MO MeToay
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Pokeenna?

2. Mpwu Kakol TemnepaType NpoBOAAT UCMbITaHNUA?

3. Kakas pomkHa OblTb MNpOAO/HKUTENBHOCTb BbIAEPXKKM
06pa3LoB noa Harpyskomn?

4. Kak onpegensieTca pacyéTHblM NyTéM TBEPAOCTb, MO
meToay Pokeenna?

5. Mpu namepeHumn TBEPAOCTM Ha BbINYKIbIX LIMANHAPUYECKMX
N cepryeckmx NoBEPXHOCTAX MO Kakon opMysie BbIYMCISIOTCS
nonpaskun?

6. Kakoli paanyc cdepuyeckor 4acTM MMEET anMasHbli
KOHYC, ¥ KaKON AMaMeTp UMEIOT CTaslbHble LUapuKun?

7. Kakyto TBEpAOCTb UMEET CTaNIbHOM LIAPUK?

8. Kak onpegensietca pacdyéTHbIM nyTéM TBEPAOCTb, MO
meToay Poksenna?

7.6. Cnucok nutepaTtypbl

1. TOCT P 53580-2009 Tpy6bl cTanbHble AN MPOMbICIOBbLIX
TpybonpoBoaoB. TeXHNYeCKne ycnosus

2. TOCT 9013-59 (MCO 6508-86) Metannbl. MeToa
n3MepeHns TBEpAOCTM No Pokeenny.
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NMPAKTUYECKAS PABOTA N2 8

"PACYET MAPAMETPA CTOMKOCH NMPOTUB
PACTPECKMBAHWA M YTTIEPOQHOIO 3KBUBAJIEHTA
TPYBHbIX CTAJIEN”

8.1. Llenb pa6oTbl

O3HaKOMUTb CTYAEHTOB C NpoBeAeHneM pacyéta napameTpa
CTOWKOCTM MPOTMB PAaCTPECKMBAHUSA M YITIEPOAHOIO 3KBMBAJIEHTA
TPY6HbIX CTanew.

8.2. O6ume cBegeHus

0O603HaueHne knacca npoyHoctv (KM) npeacraBnseT coboit
coyeTaHve 6ykB M umdp. Knacc npoyHocTu uaeHTudbuumpyet
YPOBEHb MPOYHOCTY TPY6 M CBSI3aH C XMMUYECKUM COCTABOM CTanu.

XuUMUYeckuit coctaB Tpy6 CTaHAAPTHBIX K1acCcoB MPOYHOCTU
ypoBHsi TpeboBaHui npoaykumy  (YTM1) TONWMHON CTEHKM
t < 25,0 MM gomkeH COOTBETCTBOBATbL TpeboBaHMAM Tabnuubl 1,
XMMUWYECKMIA COCTaB MPOMEXYTOYHbIX KNacCcoB NPOYHOCTU AOSHKEH
6bITb COrnacoBaH, HO NMpW 3TOM OH He AOSHKEH MPOTUBOPEYUTb
TpeboBaHusaM Tabnuupl 1.

Tabnuua 1

XuMnueckuii coctaB Tpyb YpoBHSI TpeboBaHMI MpoayKuun
(YTM1) TonwmHom cTeHku t < 25,0 MM

MaccoBas gons no pesynbTataM aHanmsa naasBku 1 NPOAYKLUMK 1), %
Knacc p
NpOYHOC ]
TV Tpy6bI C, He | Mn, He S, He | V, He [Nb, He| Ti, He
6onee ) [6onee 2|  he He |6onee |6onee |6onee | 6onee
MeHee | 6onee
1 2 3 4 5 6 7 8 9

beclioBHble Tpy6bl
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1 2 3 4 5 6 7 8 9
Kni7s| 021 | 0,60 - 0,030 | 0,030 | - - -
Kn210| 0,22 | 0,90 - 0,030 | 0,030 | - - -
Kn245 [ 0,28 1,20 - 0,0300,030 | >4 | 349 | 9
Kn290 | 0,28 | 1,30 - 0,030 {0,030 | 4 4 9
Kn320| 0,28 | 1,40 - 0,030 {0,030 | 4 9 4)
Kn3e0 | 0,28 | 1,40 - 0,030 {0,030 | 4 9 4)
Kn390 | 0,28 | 1,40 - 0,030 {0,030 | 4 9 4)
Kn415 | 0,289 | 1,40 - |o030(0030]| © 6) 6)
KM 450 | 0,28 | 1,40 - 0,030 [ 0,030 | © 6) 6)
Kr4ss | 0,28 | 1,40 - 0,030 | 0,030 | © 6) 6)
CBapHble Tpy6bl
Kni7s | 021 | 0,60 - 0,030 | 0,030 | - - -
K210 [ 0,22 | 0,90 - 0,030 | 0,030 | - - -
Kn245| 0,26 1,20 - 0,030 (0,030 34 | 349 | 4
Kn290 | 0,26 | 1,30 - 0,030 {0,030 | 4 D) 4
K320 | 0,26 1,40 - 0,030 (0,030 | 4 4 4)
Kn360 | 0,26 | 1,40 - 0,030 {0,030 | 4 4 4)
KN390 | 0,26 1,40 - 0,030 {0,030 | 9 4 R
Kn415| 0,269 | 1,40 | - |0,030|0030| & | © | ©
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MeHeHKMEHT KadecTBa B MeTanyprum

1 2 3 4 5 6 7 8 9
KM 450 | 0,26 ) | 1,45 - 0,030 [ 0,030 | © 6) 6)
Kn 485 | 0,26 ) | 1,65 - 0,030 [ 0,030 | © 6) 6)

1) He 6onee: 0,50% - ana meau, Hukensi, xpoma; 0,15% - ans monubaeHa.
[ns knaccos npovHocTn A0 KI 360 BKAOUMTENBHO Meab, XPOM U HUKESNb He
cnepyet fo6aBnsTb NpeAHaMepeHHO.

2 [ina Kkaxaoro YMeHbLUEHMsI MaccoBol gonu yrnepoga Ha 0,01% Hwxke
3alaHHOM MaKCWMMasbHOW MaccoBOM [OMM  AOMYCKAaeTCs  YBENUYEHWE
MaccoBoM ponu  MapraHua Ha 0,05% no CcpaBHEHWIO C  3aAaHHOM
MaKCMManbHOM MaccoBoii fgoneil, Ho He 6onee 1,65% pAna Knaccos
npoyHoctn ot KM 245 po KM 360 sknountensHo; He Gonee 1,75% ans
KnaccoB npoyHocTn ot K 360 go KM 485; u He 6onee 2,00% ans knacca
npoyHocTy KI 485.

3) Ecam He cornacosaHo WHOe, CyMMapHasi MaccoBasl oS Huobms n BaHaaus
nomkHa 6bitb MeHee 0,06%.

4 CyMMapHasi MaccoBasi JONsS HMObWS, BaHaaus M TUTaHa AO/MKHa ObITb
MeHee 0,15%.

%) EcnM He COrnacoBaHo MHOE.

6) Ecnu He cornacosaHo WHOe, CyMMapHasi MaccoBas oNs HMObWSI, BaHaaus
M TUTaHa AoMKHa 6biTb MeHee 0,15%.

MpuMeuaHre - [IoNyckaeTcsi yBENMUEHUe MaccoBOW AONM Yriepoda 4o
0,24%.

XuMnyeckuii coctaB Tpyb CTaHAAPTHBIX KIACCOB MPOYHOCTU
YpoBHSi TpeboBaHui npoaykuun (YTI2) TOAWMHON CTEHKU
t < 25,0 MM fomKeH CcOOTBETCTBOBaTb TpeboBaHusaM Tabnuupl 2,
XMMUYECKMIA COCTaB NMPOMEXXYTOYHbIX K/TaCCOB NPOYHOCTU AO/MKEH
6bITb COrnacoBaH, HO MPU 3TOM OH He AO/HKEH NPOTMBOPEYUTH
TpeboBaHuaM Tabnuubl 2.
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Tabnuua 2

XuMunueckuii coctaB Tpyb ypoBHst TpeboBaHuid npoaykumun (YTI2) ToNWmMHON cTeHkn t < 25,0 MM

MaccoBas 4oNs No pesynbTaTaM aHanu3a niasku U npoaykuun, %, He 6onee

Knacc npoyHocTy ch , %, ve| pt) , %, He
Tpyb6bl c? Si Mn 2 p S v Nb Ti [Ipyroe 6onee 6onee
1 2 3 4 5 6 7 8 9 10 11 12
BeclwoBHble 1 cBapHble TpyObl

KM 245 N 0,24 0,40 1,20 0,025 | 0,015 3) 3) 0,04 5) 0,43 0,25
KM 290 M 024 | 040 | 1,20 | 0,025 | 0,015 | 0,06 | 0,05 | 0,04 5) 0,43 0,25
K 245 H 0,24 0,40 1,20 0,025 | 0,015 3) 3) 0,04 5) 0,43 0,25
KM 290 H 024 | 040 | 1,20 | 0,025 | 0,015 | 0,06 | 0,05 | 0,04 5) 0,43 0,25
KM 320 H 024 | 040 | 1,40 | 0,025 | 0,015 | 0,07 | 0,05 | 0,04 4. 5) 0,43 0,25
K 360 H 024 | 045 | 1,40 | 0,025 | 0,015 | 0,10 | 0,05 | 0,04 4. 5) 0,43 0,25
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1 2 3 4 5 6 7 8 9 10 11 12

KM 390 H 024 | 045 | 1,40 | 0,025 | 0,015 | 0,109 | 0,05 | 0,04 4 5) 0,43 0,25
KM 415 H 0,249 | 0,459 | 1,409 | 0,025 | 0,015 | 0,109 | 0,059 | 0,04® | 79 Mo cornacosaHuio
KM 245 T 022 | 045 | 1,40 | 0,025 | 0,015 | 0,05 | 0,05 | 0,04 5) 0,43 0,25
Kr 290 T 022 | 045 | 1,40 | 0,025 | 0,015 | 0,05 | 0,05 | 0,04 3 0,43 0,25
KN 320 T 022 | 045 | 1,40 | 0,025 | 0,015 | 0,05 | 0,05 | 0,04 5) 0,43 0,25
K 360 T 022 | 045 | 1,50 | 0,025 | 0,015 | 0,05 | 0,05 | 0,04 5) 0,43 0,25
KM 390 T 022 | 045 | 150 | 0,025 | 0,015 | 0,07 | 0,05 | 0,04 4, 5) 0,43 0,25
KM415T 0,229 | 0,459 | 1,709 | 0,025 | 0,015 7) 7) 7) 8) 0,43 0,25
KM 450 T 0,229 |0,459 | 1,709 | 0,025 | 0,015 7) 7) 7) 8) 0,43 0,25

90
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1 2 3 4 5 6 7 8 9 10 11 12
KM 485 T 0229 0459 1,809 | 0,025 | 0,015 7) 7) 7) 8) 0,43 0,25
KM 555 T 0,229 (0,459 | 1,909 | 0,025 | 0,015 7) 7) 7) 9), 10) Mo cornacosaHuio

CsapHble Tpybbl

KM 245 M 0,23 045 | 1,20 | 0,025 | 0,015 | 005 | 0,05 | 0,04 5) 0,43 0,25

Kr 290 M 0,23 045 | 1,30 | 0,025 | 0,015 | 005 | 0,05 | 0,04 5) 0,43 0,25

KM 320 M 0,23 045 | 1,30 | 0,025 | 0,015 | 005 | 0,05 | 0,04 5) 0,43 0,25

KM 360 M 0,22 0,45 1,40 0,025 | 0,015 4 4) 4) 5) 0,43 0,25

KM 390 M 0,22 0,45 1,40 0,025 | 0,015 4 4) 4) 5) 0,43 0,25

KM 415 M 0,129 |[0,45% | 1,609 | 0,025 0,015 7) 7) 7) 8) 0,43 0,25
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MeHemKMeHT KayecTsa B MeTannypruum

1 2 3 4 5 6 7 8 9 10 11 12
KM 450 M 0129 10459 | 1609 | 0025 | 0,015 7) 7) 7) 8) 0,43 0,25
KM 485 M 0129 10459 | 1,709 | 0,025 | 0,015 7) 7) 7) 8) 0,43 0,25
KM 555 M 0129 |0459| 1,859 | 0,025 | 0,015 7) 7) 7) %) 0,4° 0,25

D no pe3ynbTaTaM aHanun3a Npoaykumu. [ns 6eclloBHbIX TPy6 TOMLWMHOW CTeHKku t> 20,0 MM npeaenbHoe 3HayeHne Cyg M Poy
[OMKHO 6bITb cornacosaHo. MNpeaenbHoe 3HayeHune C,,,, NPUMEHAIOT, ecin Maccosast aona C> 0,12 %, a npegenbHoe 3HadeHne P,
NpUMeHsIoT, ecnu Maccosas aons C < 0,12%.

2 ins kaxaoro yMEHbLUEHMS1 MaccoBor aonu yrnepoaa Ha 0,01% HwKe 3aAaHHOW MaKCMMaribHOM MacCoBOW AONM [OMycKaeTcst
YBEJIMYEHWE MacCoBoi AonM MapraHua Ha 0,05% no cpaBHEHMIO C 3ajaHHON MaKCVMMaslbHOW MaccoBOIA Aonel, Ho He 6onee 1,65% ans
knaccoB npoyHoct oT KIM 245 pgo KM 360 BknwountensHo; He 6onee 1,75% pana knaccoB npoyHoctn ot KM 360 go KIl 485
BK/IOUMTENBHO; He 6onee 2,0% ans knaccoB NnpoyHocTy oT KI1 485.

3) Ecnm He cornacosaHo MHOe, CyMMapHas MaccoBas AoNs HMO6MS 1 BaHaaus AomkHa 6biTb MeHee 0,06%.
4 Ecm He cornacosaHo MHOe, CyMMapHasi MaccoBas foNs HAObMSI, BaHaAMsl U TUTaHa A0MKHA 6biTb MeHee 0,15%.

5) Ecrv He cornacoBaHo MHOE, MaccoBasl oNsl Ao/MKHa bbiTh: He bonee 0,50% - ans meaun, He 6onee 0,30% - Ans HUKens, He 6onee
0,30% - ansa xpoma, He 6onee 0,15% - ans MonunbaeHa.

6) Ecrm He cornacoBaHo uHoe.
7) EcAm He cornacoBaHo MHOEe, CyMMapHas MaccoBas 10151 HObWS, BaHaaWsl U TUTaHa AoMkHa 6biTb MeHee 0,15%.

8) Ecrim He cornacosaHo MHOE, MaccoBasl foNsl AO/MKHa bbiTh: He 6onee 0,50% - ansg meaun, He 6onee 0,50% - ans Hukens, He 6onee
0,50% - ans xpoma, He 6onee 0,50% - ans MonnbaeHa.
9) Ecam He cornacosaHo MHOE, MaccoBasi A0S AO/MKHa bbiTb: He 6onee 0,50% - ana mMeau, He 6onee 1,00% - ans HUKens, He 6onee
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0,50% - anst xpoma, He 6onee 0,50% - ana MonubaeHa.

10) He Gonee 0,004% ansi Gopa.
MpuMeyaHue - [lonyckaeTcs yBenMUYeHe MaccoBoii aonu yrnepoga ao 0,24%.

Ans Tpy6 TONWMHON cTeHKM t > 25,0 MM XMMUYECKMIA COCTaB MOXET 6bITb BblIOpaH no Tabnuuam 1 unm 2,
B NpOTMBHOM Clyyae XMMMYECKMIt COCTaB A0SKEH BbITb COracoBaH.

Ona Tpy6 ypoBHsa YTI11, MaccoBasi 4oNs yrnepoAa B KOTOPbIX MO pe3yfbTaTaM aHannsa npoaykKuun He
6onee 0,12%, napameTp CTOMKOCTM NPOTMB pPaACTPECKMBAHUS He [o/mkeH npesBblwatbe 0,25%, ero
paccuMTbIBalOT MO cheaytoLlen opmyne:

PCMA:C+M+2+&+E+1+SB, (1)
20 30 60 15 10

Ecnm no pesynbTataM aHanmsa nnaBku mMaccoBas gons 6opa meHee 0,0005 %, TO aHanM3 nNpoayKumm
MOXXET He BK/toYaTb onpegeneHne bopa, U Ans pacyeta Pcm MaccoByto A0 6opa MOXHO cYuTaTb paBHOM
HYAI0.

[nsa Tpy6 yposHs YTI1, MaccoBas 40N yrnepoaa B KOTOPbIX MO pe3ysibTaTaM aHanunsa npoaykumm 6onee
0,12%, yrnepoaHblil 3KBUBANEHT He AosmkeH npesbiwaTh 0,43%, ero paccumTbiBatoT Mo cnegytollel popmyne:

Mn Cr+Mo+V+Ti+Nb+Cu+Ni

Che. =C+— 2
3KB. +6+ 5 15 4 ()
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rae: C, Mn, Cr, Mo, V, Ti, Ni, Cu, Si, B, Nb — cogep>xxaHue B
COCTaBe CTajiM COOTBETCTBEHHO Yrnepoja, MapraHua, Xpoma,
mMonubaeHa, BaHaaus, TUTaHa, HUKeNs, Meau, KpemHus, 6opa,
HWobwus, macc. %.

8.3. Mopsaok u npuMep BbINOJSIHEHUS PaboTbl

3Has MapKy CTa/iM paccyuTaTb MapaMeTp CTOWKOCTM MpOTUB
pacTpeckmBaHns Pcn W yrnepogHbiii akBuBaneHT Cse. TPYOHbIX
cTanein.

Cranb 37X ®.

Xumnyeckuin coctas ctanu: 0,35-0,41 % C; 0,50-080% Mn;
0,17-0,37% Si; 0,50-0,80% Cr; 0,25% Ni; 0,08-0,12% V;
0,08-0,14% Mo; 0,045% S; 0,045% P; 0,25% Cu.

1. PaccuntaeM napaMeTp CTOMKOCTU MPOTUB PaCTPECKUBAHUS
Pcm No popmyne:

0,50 + 0,25+ 0,50 N 017 N 0,25 N 0,08 N 0,08 5.0 0,06%.
20 30 60 15 0
2. Paccuntaem yrnepoaHbliii akBuBaneHT Cse. MO bopmyne:

P, =035+

0,50 . 0,50+ 0,08+ 0,08 . 0,25+0,25

Cye =0,35+
5 15

=0,25%.
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8.4. BapuaHTbl 3apaHuii

MaccoBas [ons XMMUYECKUX 3nemMeHToB, %

Ne Mapka S p
Bap.| cramm C Mn Si Vv W Ti Nb Al N cr Ni Cu | Mo
He 6onee
1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 | 14 15 | 16 | 17
0,10- | 1,30- | 0,40-
12r2C | 645 | Y65 | 0,60 0,035(0,035
1,30- | 0,50-
09r2C | <012 Y70 | g 0,03 0,05 |0,301(0,035
0,15- | 1,00- | 0,40-
) 17rC | 520 | 140 | o0 | 001 0,07 0,035(0,035
0,15- | 1,15- | 0,40-
17M1C | G50 | 155 | 060 | 01 0,035(0,035
He He
I %"f}g %69%' %'1377' ; ; - l0,0450,045 - |6onee| Gonee | 0,25 | -
' ' ' 0,30 | 0,30
0,15- | 1,00- | 0,40- 0,02-
2 17rC | 6550 | Ta0 | 060 | 008 0,04 | 0,01 | ¢ (0,030,035
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2 3| 4| 5 | 6 8 9 | 10 |11 12| 13 | 14 | 15 | 16 | 17
17r1C %’12%‘ 11155;5 %;%‘ 0,08 0,04 %%25 0,03 [0,035
1711CY | <0,20 | <1,55| <0,60 <0,60 | 0,020,025
ore |98t || a0 W || pospos
15 %’%— 01:92%' %1377 - - - [0,0450,045 - 6c;l1eee G;ze 025 | -
} , . 0,30 | 0,30
s |0 [ e 5 0| bsom
08rEI0 %’%’ 11’;%' <0,30 %%3555 %%25 0,0060,025
se 08 1% 105 05| | (S peen
s |00 |10 oo | s oo 00 oo
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2 3| 4| 5| s 8 9 | 10 |11 (12| 13 | 14 | 15 | 16 | 17
worza | 07| M2 O - - |o,02500,025 - sonee | 6onee 020 | -
: , ! 0,25 | 0,25
oM | oo | Yoe | Y |- - | - joeaopoas - | OA ] OE o0 | 0
12r2C6 %,11‘2" 1147% %,25%' <0,08 %%%50' %,%‘;%' 0'%16'0' 0,02 [0,025
13r1C-Y %1115 11251; %;%' %%1355 %%25 0,007/0,025
097510 %,0181' 11',{1%' <0,30 %,%%%' %20% 0,006/0,025
091206 | <0,13| <1,70 | <0,35 | <0,09 %%1305 <0,050 %%25 0,007 0,02
ra | o012 | 300 4| - - |o,02500,025 - sonee | bonee 020 | -
, , 0,25 | 0,25
1371CB-Y 8115 11',36%' %';%' <0,04 %%13% <0,045 %%25 0,007/0,025
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2 3| 4| 5| s 8 9 | 10 |11 |12 13 | 14 | 15 | 16 | 17
| 3% | 25 [0 || o [ oo
o |5 | oz [0 | |2 o e
10r2C6 | <0,13 11'33%' %25% %%%52' %,%35%' %,%16' 0,02 [0,025
1812 %12‘(')' 11'%%' %2555 - - - |0,04000,035 - 6c|>-1|1eee 6c|)-1|1eee 030 | -
} . , 0,30 | 0,30
10r2Co6 | <0,13 11',38%' %25% <0,10 %%0250' %,%35%' %,%16' 0,04 0,035
s 35| 105 02 o | omloon oo o
s |92 |25 02 02| pramedemeon
10 %,011' %,36%' %1377 0,04 [0,035
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2 3| a4 |5 | 6| 7 8 10 |11 (12| 13 | 14 | 15 | 16 | 17
He He
3212 %'3305' 11'25%' %'1377' ; - l0,0350,035 - |6onee| Gonee | 0,20 | -
) , ) 0,30 | 0,25
12X2HB®A| 0,08- | 0,30- | 0,17- | 0,18- | 1,00- ] | 1,90- | 0,80- ]
Gu712) | 0,5 | 0,70 | 0,37 | 0,28 | 1,40 0,0250,025 240 | 1,20 | %20
0,07- | 0,35- | 0,17-
I ST ol 0,050,045
0,10- | 0,30- | 0,15-
a3 | O | Ve | Y <0,03 >0,02| 0,05 | 0,04
0,12-
o3 [<022|<0s| %2 <0,03 >0,02 | 0,05 | 0,04
0,14 | 0,40- | 0,15-
cT. 3cn 022 | 0,65 | 0,30 0,05(0,04
He He
36r2C %’i%’ 11'%%' %'47%' ; - l0,0350,035 - |6onee| Gonee | 0,20 | -
) , , 0,25 | 0,25
0,14 | 0,40- | 0,05-
cT.3nc 0,22 | 0,65 | 0,15 0,05|0,04
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1 2 3 | 4| 5| 6| 7 8 9 | 10 |11 |12 13 | 14 | 15 | 16 | 17
cr. 2 cn %,()195' %,25%' %,1350- 0,05 | 0,04
. 2 ne %,0195' %i;%' %,01?3' 0,035 0,04

g | 200 | 022|065 %1377 %,01‘,‘3' %%25 0,005/0,018
37r2C %'3431' 11'37%' %'47%' - - - |0,035/0,035 - 6c|>-1|1eee 6c|)-1|1eee 020 | -

} . , 0,25 | 0,25

o |32 0| T bl o [om |
20kex | 5| Uso | o3 006 | 005 0009(0.02

9 | 13xoA | 0,017 | 0,70 %1377 %,((’;;' %%25 0,005(0,018
oorce | 0,12 | 0,70 | 0,70 %,01‘;' %%25 0,005(0,018
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1 2 3| 4| 5| 6 10 |11 12| 13 | 14 | 15 | 16 | 17
0,11- | 0,45- | 0,17- | 0,04- 0,02- 0,50- ]
T P el e el Bl 4 %e (0,005,015 0,008 | ¥ | 025 | 025
0,06- | 0,45- | 0,17- | 0,04- 0,02- 0,50- 0,10-
o |osxmoua| SO% | G| Ot | GO 4% [0.0050,015 0,008 | Y | 025 | 025 | U
0,55- | 0,50- | 0,17- | 0,10- 0,80- | e
N I el I I - Joosooss - | 4% sgzze 025 | -
0,04- 0,02-
oorco | 013 | 07 | o7 %% 5% 0.0050,015 0,008 | 0,30 | 030 | 030 | 02
0,17- | 0,04- 0,02- 0,50-
13xon | 013 | 07 | 4| 0% 4% [0.0050,015/ 0,008 | 4 | 030 | 030 | 03
10 | oorco | o013 | 07 | o7 |%0%* 0,02- 15 405/0,015{ 0,008 | 0,30 | 0,30 | 0,30 | -
0,12 0,05
0,17- | 0,04- 0,02- 0,50- ]
13xea | 013 | 07 |0 G5 4% (0,005,015 0,008 | 470 | 030 | 030
0,17- | 0,06- 0,02- 0,50- 0,10-
omxmona | 0,13 | o6 | §iT | %0 5% [0.0050,015 0,008 | 4% | 030 | 030 | 4%
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1 2 3| 4|5 | 6| 7 8 9 |10 |11 |12 131 | 41 | 15 | 16 | 17
0,35- | 0,50- | 0,17- | 0,08- 0,50- | He 0,08-
37X 041 | 080 | 037 | 0,12 - - |0,045/0,045 - 0,80 6onee | 0,25 0,14
0,25
10
0,17- | 035 | 0,17 | ] ] 020 | 0,20- ]
2000 554 | 0,65 | 0,37 0,0400,035 0,50 | o050 | 930

8.5. KoHTposibHbIE BOMPOCHI

1. CKOMbKO NPOLIEHTOB He A0/MHKEH MpeBbllaTh NapaMeTp CTOMKOCTM NPOTUB pacTpPeCckUBaHUS Pan?
2. CKOMbKO MPOLIEHTOB HE A0HKEH MpPEBbILATL YrNepoaHbii 3kBUBaneHT Cse.?

3. Ans KaKoro ypoBHSi TpeboBaHU MpoayKuMM Tpyb paccyMTbiBaeTCs MapaMeTp CTOMKOCTM MPOTWB
pacTpecknBaHms Pcm?

4. Ins kakoro ypoBHsi TpeboBaHWUI NPOAYKLUMM TPy pacCcuMTLIBAETCS YrepoaHbIN akBuBaneHT Cos.?
5. MpK KakoKn TONLLMHE CTEHKN TPYObl MOXET BbITb BbibpaH eé xummndyeckuin coctas no NOCTy?

6. I'IpM KakoW TONWWHE CTEHKN ANA 6ecCLIOoBHbIX TDYG AOJHKHO ObITb COrnacoBaHo npeaenbHoe 3Ha4veHune
Csxs. U Pem?

7. MNpu KakoM NPOLIEHTHOM 3HauyeHnn 6opa ans pacyérta Pcm MaccoByo Ao 60pa MOXHO CYMTaTb PaBHON
Hyno?

8. C yeM cBsI3aH KMacc NPOYHOCTU UAEHTUULIMPYIOLWMI YPOBEHb MPOYHOCTM TPY6?
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8.6. Cnnucok nutepaTtypbl

1. FOCT P 53580 - 2009 Tpy6bl cTanbHble Ans MPOMbICIOBbLIX TPY6ONpoBOAOB. TEXHUYECKME YCIOBUS.

2. [OCT P 53932 - 2010 3aroTtoBka TpybHasi. ObLme TeEXHMUYECKUE YCI0BUS.

3. TY 14-3 - 1573 - 96 Tpybbl CTanbHble 3/1EKTPOCBApPHbIE NPsSMOLWOBHLIE anameTpoM 530 - 1020 MM ¢
TOJILMHON CTEHKM A0 32MM A1t MarncTpanbHbIX ra3onpoBoAoB, HEPTENPOBOAOB U HETENPOAYKTONPOBOAOB.
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NMPAKTUYECKAS PABOTA N2 9

"PACYET PACTOSAHUS HA CIJTFOLLUUBAHUE MEXAY
NAPANNEJIbHbIMU CIJTIOLLMBAKOLLMMUCA
MNOCKOCTAMU CTAJIbHbIX TPYB A4J11 MPOMbICJ1OBbIX
TPYBOMNPOBOAOB B COOTBETCTBMN CO CTAHOAPTOM
rocCT P 53580 - 2009”

9.1. Llenb paboTbi

O3HaKOMWTb CTYAEHTOB C NMPOBEAEHUEM pacyéETa pPacCTOsIHMS
Ha Ch/oWMBaHWE MexXay MapanfienbHbIMK CrOWMBAOLLMMUCS
M/IOCKOCTSIMM CTanbHbIX TPYy6 A1 NPOMBICIIOBLIX TPY6ONpPOBOAOB.

9.2. O6wme cBegeHmnsa

Mpn MCMbITAHWMM Ha CNOLWMBaAHME UCMOb3YIOT creaytolme
KpUTEPUN NPUEMKN:

a) Tpybbl BYC knacca npoyvHoctn oT KI1 210 Hapy>KHbIM
avametpom D < 325 mm:

1) ana Tpy6 knacca npoyHocty oT KM 415 TOAWMHON CTEHKU
t> 12,7 MM cBapHOM LWOB He [O/MKEH pacKpbiBaTbCsl, MOKa
paccTosiHMe MeXxay MAMTaMuM npecca He CrTaHeT MeHee 66%
WCXOAHOr0 HapyXkHOro aAuameTtpa. [ns Bcex ApYrux cCoveTaHwid
KJIaCCOB MPOYHOCTM TPY6bl U TOMWMHBI CTEHKM CBapHOW LIOB He
[O/KEeH pacKpbiBaTbCS, NOKa PacCTosiHME Mexay navTaMm npecca
He cTaHeT MeHee 50% MCXOAHOro HapPYXXHOMo AMaMeTpa;

2) ona Tpyb6 c oTHoweHmem D/t > 10 He pomkHO ObITb
TPewWwnH WM paspbiBOB, KPOME KakK Ha CBApHOM LWIBe, MoOKa
paccTosiHMe Mexay naMTtaMu npecca He cCTaHeT MeHee 33%
NCXO4HOMO Hapy>XHOro AvameTpa.

6) Tpybbl BYC knacca npouyHoctu KIl 175:

1) cBapHOW LLOB He A0/KEH PacKpbIBATLCS, NMOKa PacCTOsHNE
Mexay nnMtaMuM rnpecca He cTaHeT MeHee 75% wcxogHoro
Hapy>XHOro aAvaMeTpa;

2) He AOMKHO 6blTb HUKAKMX TPELWNH UM pPa3pbiBOB, KpoMe
KaK Ha CBapHOM LUBE, NMOKa pacCTOsiHWe Mexay NanTaMum npecca He
CTaHeT MeHee 60% MCXOAHOro Hapy>XHOro AnameTpa.

MpumMeyaHue - C Kaxkaou CTOPOHbI JIMHUM M1aBNeHMs] CBapHOM
LUIOB JO/KEH 3aX0AUTb Ha paccTtosiHue 6,4 MM y Tpy6 Hapy>XHbIM
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anameTtpom D < 60 MM 1 Ha 13 MM y Tpy6 HapyXHbIM anameTpom D
> 60 MM,

OT60p npob M M3roToBNEHNE 06pasLOB A/s WUCTbITAHWA
CnAloWmMBaHMe cnegyetr npoBoAWTb B COOTBETCTBUM  C
NPVUMEHSIEMbIMK CTaHAAPTaMM.

Mpobbl 1 0bpasubl Ans pasHbIX BUMAOB MCMbITaHUN cneayet
oTbupaTb M3 MECT, MOKa3aHHbIX Ha pPUCYHKax 1 M 2, M B
COOTBETCTBUM C YKa3aHusMu B Tabnuue 1 unm 2.

O6pa3subl Anst UCTIbITaHWUI Ha CTUTIOLLMBAHKE.

O6pasubl cnegyet otbmpaTth B cootBeTcTBUM € FTOCT 8695, 3a
WCK/IOUYEHNEM TOMO, YTO AJSIMHA KaXxaoro obpasua Ans UCrbITaHui
LOMmKHa 6bITb 6onee nnm pasHa 60 MM.

Hebonblmne noBEepXHOCTHbIE HECOBEPLUEHCTBA MOryT ObiTb
yAaneHsbl.

1 - W -nonepeyHass npoba no csapHoMmy wey; 2 - T180 -
nonepeyHas npoba npumepHo B 180° OT NPOAOSLHOrO CBAPHOMO
wea; 3 - T90 - nonepeuyHass npoba npumepHo B 90° oT
NpoAoSIbHOro cBapHoro wBa; 4 - L90 - npogonbHas npoba
npuMepHo B 90° oT NpoAo/IbHOO CBApPHOIro LIBA:

a - Tpy6bl BYC.

PucyHok 1 - OpueHTaumsa u pacnonoxeHune npob n obpasuos
ANS UCMbITaHWN.

MpuMeyaHue - Ha AByxWoBHONM Tpybe nonepeyHas npoba 2
6epeTcs Ha BTOPOM CBapHOM LLBE.
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—-—( 1@ I 4 )} T 9] 4 D

2
— 1

2
—
T 3 T’ 5 3 f
v
1 - cBapka; 2 - koHeu pynoHa; 3 - aABa obpasua ans
UCTIbITaHWUIN C KaXZOro KOHLUA pysioHa; 4 - OCTaHOBKa CBapHOro
WwBa; 5 - aAea obpasua AN UCMbITAHUIA C KaX/AoW CTOPOHbI OT
OCTaHOBKM CBapHOro LIBa:
a - Tpybbl BYC knacca npoyHoctn oT KI1 245 HapyXHbIM

anameTtpoM D < 323,9 MM HeaKcnaHAMpPOBaHHbIE, NPOU3BOANMbIE
KpaTHbIMX AJIMHaMMU.

<

(l)
f 2 & 2
1 - cBapka; 2 - aBa 0bpasua Ans UCMbITaHUM C KaXXA0ro KoHLA
Tpybb!:

6 - Tpybbl BYC «knacca npoyHoctn ot K 245
HEe3KCMNaHAMPOBaHHbIE, NPOU3BOAUMbIE OTAENbHBIMU ANIMHAMU.

2

1 - koHTponupyemas naptusa < 50 T Tpy6; 2 - ognH obpazel,
ANSl UCMbITaHUA OT OAHOMO KOHLA TPY6bI:

B - CBapHble Tpybbl knacca npodHocT KIM 175 HapyXHbIM
avameTtpom D > 73 MM.
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B

1 - koHTponupyemas naptus < 100 Tpy6; 2 - oanH obpasel
AN1S1 UCTIBITAHWI OT OAHOIO KOHLA TPy6bl:

r - Tpybol BYC knacca npoyHoctu ot KI 245 un 6onee
Hapy>HbIM AMaMeTpoM D < 325 MM X0n0AHO3KCMaHANPOBaHHbIE.

PucyHok 2 - UcnblTaHns Ha crisilowmBaHue.

Tabnuua 1.

Konuuectso, opueHTaums u pacrnonoxeHve obpasuos Ans
MEXaHUYECKUX UCMblTaHui Tpy6 ypoBHs YT 1

OpwueHTaumsi, pacnonoXxeHue
1 KonmnyecTso 06pasLoB OT Npobbl

Tun Tpy6bI Pacrionoxerive Bua Hapy»xHbili anametp D, MM
npobbl UCMbITaHWS T | or219 | or 325 or
219 | po 325 | po 508 508
BYC Teno Tpy6bl 1
CnnowmBaHne Kak nokasaHo Ha pucyHke 2

(pucyHok 1 a)

CBapHOW LIOB

Tabnuua 2.

Konuuectso, opueHTaums u pacrnonioxeHve obpasuos Ans
MEXaHUYECKMX UCMbITaHW Tpy6 ypoBHs YT 2

OpueHTaums, pacnonoxeHue
M KOM4ecTBO 06pa3uoB OT Npobbl

Tun Tpy6bI Pacrionoxerive Bua Hapy»Hbii anametp D, MM
npob6bl UCNbITaHKS T | or219 | ot 325 or
219 | po 325 | po 508 508
BYC Teno Tpy6bl 1
CnnowmsaHue Kak nokasaHo Ha pucyHke 2

(pucyHok 1 a)

CBapHOW LIOB

UcnbiTaHna Ha cnalowmMBaHue

NcnbiTaHus

cootBeTcTBumn ¢ NOCT 8695.
Kak nokasaHo Ha puUCYHKe 2, N3 y4aCTKOB, COOTBETCTBYHOLNX

060oMM KOHLAM pyJioHa,
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MeHeHKMEHT KadecTBa B MeTanyprum

ucnbiTaHuin. Mo oaHoMy 06pasuy OT KaXkAoW CTOPOHbI PYyJsiOHa
MoABEpratoT MCMbITaHMIO TaK, 4Tobbl CBapHOM LWOB 6bin B
nonoxexuun 6 nnm 12 4, a ABa oCTaBLUNXCS 06pa3ua UCMbITbIBAOT
TaK, YTob6bl CBAPHOM LUOB 6bl1 B NMOMAOXEHUN 3 UK 9 u.

O6pasubl AN UCMbITaHW, OTOBpPaHHbIE W3 OTPE3AEMbIX
KOHLIOB B MeCTax OCTaHOBKM CBapHOro LUBA, MCMbITbIBAOT TONbKO B
NONIOXEeHUN 3 nnm 9 u.

1. O603HaueHus

Mpu uCMbITaHMM Ha CrJOWMBaHME NpeaycMaTpyBatoTCs
cneayowme 06o3HayeHns:

D — HayanbHbI HAPYXXHbIN AUAMETP 0bpasLa Kpyrion Tpy6sl,
MM;

a — TOMLWMHA CTeHKKn obpasua, MM;

H — paccTosiHne mexay napannesibHbIMM CrTIOLWMBAOLWMMUCS
NIOCKOCTSIMU B KOHLIE UCMbITaHUSI, MM;

DsH — BHYTPEHHMI AnaMeTp obpasua, MM;

C — koadhdumumeHT ana Tpyd u3 cranu mapok 08O, 08kn,
08nc, 08, 10kn, Cranb 10, Ct2kn, paseH 0,09, a ana Tpy6 u3
ocTanbHbIX Mapok ctanei paseH 0,08.

PaccTtosiHne mMexay ChoLMBaOWMMUCA MAOCKOCTAMU H, MM
paccunTbIBaeTCa No (opmyne:

H:(1+C)-a

a
C+5

, MM (D

2. MeTop oTt60pa o6pasuyos

[nsa ucnbiTanns Tpyb Ha CnNOWUBaAHNE NPUMEHSAIOT 06pa3subl
B BMAe oTpeska Tpybbl anmHoi 20-50 MM, a Npu pa3Hornacusix B
OLIEHKe KayecTBa - AnMHol 1,5 DeH, HO He MeHee 10 MM U1 He bonee
100 Mm.

McnbiTaHne MOXET NPOBOAUTLCS HENOCPEACTBEHHO Ha Tpybe
C npegBapuTeflbHbIM €€ HaApe3oM  MNEPrneHAMKYNSpHO K
NpoAonbHON ocK Ha rNybuHy He MeHee 0,8 D (puc. 3).
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7;51?5:;

|
1|

Puc. 3.

48D

MnocKoCTb pe3a AomkHa ObITb NepneHanKynspHa ocv Tpy6bl.
3ayceHubl Ha KpoMkax obpa3sua A0MKHbI 6bITb yaaneHbl.

Ha obpa3sue pgonyckaetcs CHMMaTb MOBEPXHOCTHbLIE CoU
(BHYTPEHHMI 1 HapyXHbIiA), €CNM 3TO YCTAHOBJ/IEHO B CTaHAapTax
Ha KOHKPETHYIO NPOAYKUMIO.

3. NMpoBeaeHne UcnbiTaHUi

Ans ncnbiTaHms obpasel NoMeLaT Mexay ABYMS rMaakuMm
XKECTKMMWU M napannenbHbiIMM  MOCKOCTSIMUM M MIaBHO
CM/IOLWMBALOT ero, conmxast CKMMaloLme MI0CKOCTM A0 3aZlaHHOMO
pacctosiHus H (puc. 4 n 5).

i PSS
Puc. 4. Puc. 5.

LLUnpuHa OKMMalOWMX MNSIOCKOCTEN Bceraa AO/MKHa 6biThb
6onblue, YeM WnprHa obpasua nocne ChoWmUBaHKS.

CBapHOM LWIOB MPU WCMbITAHUSIX pacnonaraeTcs MNpUMEPHO
noa yrnom 90° K ocv NpUoXeHns Harpyskm (puc .6).
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Lhapwnid
i

Puc.6.

CkopocTb cnfowmBaHMs obpa3ua npu  pasHornacusix B
OLIEHKE KAQyeCcTBa MUCMbITaHUA AO/MKHA 6biTb HE bonee 25 MM/MUH.

4. O6pa6oTka pe3ynbTaToB

Mpu3HAKOM TOro, 4YTO obpasel BblAepXKan MCMbITaHUE,
CITYXXUT OTCYTCTBME MOCHE CONMKEHNSI OKMMAEMbIX NMOBEPXHOCTEN
A0 BENMYMHbBI H Ha BHELLHEN 1 BHYTPEHHEW NMOBEPXHOCTSAX TPELUMH
WIM HaApblBOB C MeTaNfMYeckum 651eckoM, onpeaensieMbix
BU3YyaslbHO.

9.3. Mopsaaok U NnpuMep BbiNOJIHEHUA PaboTbI

1. Paccuntate anvMHy | obpa3ua oTpeska Tpybbl Ha
CNAOWMBAHME NPU Pa3HOrIacmnax B OLEHKE KayecTBa.

2. Paccuntate  rybuHy  Hagpesa h Ha  Tpybe
NneprneHavKynsapHO K nNpogonbHoM ocu. Ecnm  ucnbiTaHust
NpOBOASATCA HEMOCPEACTBEHHO Ha Tpyb6e.

3. PaccuntaTb paccTosiHMe Mexay  CruliowmnBaoWUMmCs
nnockoctaMm  H, MM. 3TO, TO  pacCTosiHue  Mexay
CMIOLWMBAOWMMUCS MOCKOCTAMMU H, Npy KOTOPOM Ha BHELLHEN U
BHYTPEHHEeW NoBepXHOCTAX 06pa3sLa HeT TPeLVH Un HaapbIBOB C
MeTanmyecknm 61eckoM, nocne BuM3yanbHOro 0CMoTpa.

NcxoaHble aaHHble:

HapyxHbiii TonwmHa BHYTpeHHMWii
Avamertp Tpy6 CTeHKM avamerp Tpy6 Kmi’?““;'ec’"
D, MM a, MM DgH, MM Ans Tpyo,
245,0 14,0 231 0,08
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MEHe,CDKMeHT KayecCcTtBa B MeTanypruum
BbinonHeHwue.

1. Paccusmtaem pnvHy obpa3sua oTpe3ka Tpybbl Ha
CMOWMBAHME:

=15 Dy, = 1,5 231 = 346,5 MM.

roe | — anvHa obpasua oTpeska Tpy6bl Ha CNOLWMBAHWE, MM;
DsH - BHYTPEHHWI AnaMeTp obpasua, MM.

[nvHa obpa3ua Ha cnawmBaHme coctasnseT: | = 346,5 mMm.

2. PaccunTaeM rnybuHy Hagpesa Ha Tpybe nepneHanKynspHo
K  npoponbHoM  ocu.  EcnM umcnblTaHus  npoBoasTcs
HenocpeACcTBEHHO Ha Tpybe.

h=10,8-D=0,8 245 = 196 mm.

roe h — rnybuHy Hagpesa Ha Tpybe, MM; D — HavanbHbIM
Hapy>xHbIli AvameTp obpasua Kpyrion Tpy6bsl, MM.

ybuHa Hagpesa Ha Tpybe coctaBnseT: h = 196 mMm.

3. PaccuutaeM paccTosiHMe Mexay ChoLMBaoWMMNCS
MIOCKOCTSMM, TMpPU  KOTOPOM Ha BHEWHENW W  BHYTPEHHEN
MOBEPXHOCTAX oObpasua HeT TpewuH WAM  HagapbiBOB C
METaNNMYeCcKMM 61eckoM, NoCe BM3YyaslbHOro OCMOTpa.

g (+0ra_(1+008) 14

E 14
C+n 4
5 0,08 + 7=

= 110,25 mmM.

roe D — HayalbHbIN HapyXHbI AvaMeTp obpasua Kpyrion
Tpy6bl, MM;

a — TOMWMHA CTeHKn obpa3ua, MM;

H — paccTosiHne Mexay napannenbHbiMK CrTHOLWMBAOLLMMUCS
MIOCKOCTSIMU B KOHLIE UCMbITAaHUSI, MM;

C — koachuumeHT ans Tpyb.

PaccTosiHMe Mexay Cr/ioWMBAOWMMNUCA MIOCKOCTSMU  Ha
Tpy6e, Npy KOTOPOM, MOC/E BM3YasibHOrO OCMOTPA Ha BHELLHEN U
BHYTPEHHEN NOBEPXHOCTAX 06pasLa HET TPeLUVH UM HaApPbIBOB C
MeTanmyecknm b6neckom coctasuT: H = 110,25 mm.
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9.4. BapuaHTbl 3apaHunit

Hapy)xHbii Tonmmua BHyTpeHHMi1
N2 AnaMeTp AvaMeTp Koaddmument
BapuaHTa TpY6 CTEHKN TPY6 ana Tpy6, C
a, MM
D, MM Dsx, MM
1 2 3 4 5

114,0 3,0 111 0,08
121,0 3,0 118 0,09
133,0 3,0 130 0,08
140,0 3,0 137 0,09
1 152,0 3,0 149 0,08
159,0 3,0 156 0,09
168,0 3,0 165 0,08
219,0 3,0 216 0,09
245 4,5 240,5 0,08
273 55 267,5 0,09
159,0 3,2 155,8 0,08
168,0 3,2 164,8 0,09
219,0 3,2 215,8 0,08
245 50 240 0,09
2 273 6,0 267 0,08
325 7,0 318 0,09
377 7,0 370 0,08
426 7,0 419 0,09
480 9,0 471 0,08
530 12,0 518 0,09
114,0 3,2 110,8 0,08
121,0 3,2 117,8 0,09
152,0 3,2 148,8 0,08
159,0 3,5 155,5 0,09
3 245 5,5 239,5 0,08
273 7,0 266 0,09
325 8,0 317 0,08
377 8,0 369 0,09
480 10,10 469,9 0,08
530 13,0 517 0,09
133,0 3,2 129,8 0,08
140,0 3,2 136,8 0,09
168,0 3,8 164,2 0,08
219,0 3,8 215,2 0,09
4 245 6,0 239 0,08
325 9,0 316 0,09
377 9,0 368 0,08
426 8,0 418 0,09
480 11,0 469 0,08
530 14,0 516 0,09
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1 2 3 4 5
114,0 3,5 110,5 0,08
133,0 3,5 129,5 0,09
152,0 3,5 148,5 0,08
168,0 3,8 164,2 0,09
. 245 7,0 238 0,08
325 10,10 314,9 0,09
377 10,10 366,9 0,08
426 9,0 417 0,09
480 11,0 469 0,08
530 15,0 515 0,09
121,0 3,5 117,5 0,08
140,0 3,5 136,5 0,09
159,0 3,8 155,2 0,08
219,0 3,8 215,22 0,09
. 273 8,0 265 0,08
325 11,0 314 0,09
377 11,0 366 0,08
426 10,10 415,9 0,09
480 12 468 0,08
530 16,0 514 0,09
114,0 3,8 110,2 0,08
121,0 3,8 117, 0,09
133,0 3,8 129,2 0,08
140,0 3,8 136,2 0,09
. 152,0 3,8 148,2 0,08
168,0 4,0 164 0,09
245 8,0 237 0,08
325 12,0 313 0,09
426 11,0 415 0,08
530 17,0 513 0,09
114,0 4,0 110 0,08
121,0 4,0 117 0,09
133,0 4,0 129 0,08
140,0 4,0 136 0,09
8 152,0 4,0 148 0,08
159,0 4,0 155 0,09
219,0 4,0 215 0,08
273 9,0 264 0,09
377 12,0 3665 0,08
480 13,0 467 0,09
114,0 4,5 109,5 0,08
121,0 4,5 116,5 0,09
9 152,0 4,5 1475 0,08
159,0 4,5 154,5 0,09
245 9,0 236 0,08
273 10,10 262,9 0,09
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1 2 3 4 5
325 13,0 312 0,08

5 377 13,0 364 0,09
426 13,0 413 0,08

480 14,0 466 0,09

121,0 5,0 116 0,08

140,0 4,5 135.5 0,09

159,0 5,0 155 0,08

219,0 4,5 214,5 0,09

10 245 10,10 234,9 0,08
273 11,0 262 0,09

325 14,0 311 0,08

377 14,0 363 0,09

426 12,0 414 0,08

480 15,0 465 0,09

9.5. KOHTpO/IbHbIE BOMPOCHI

1. Kakne o603HauveHus1 npeaycMaTpmBaloTCs Npu UCMbITaHWK
Ha cnlowmBaHue?

2. Kakol anvHbl NpuMeHsItoT obpa3ubl B BUAE OTpe3ka TPY6bl
ANS UCMNbITaHWs Tpyb Ha cnaowmBaHme?

3. Kakyio anuHy obpasuoB B Buae oTpeska Tpybbl npu
UCMbITaHUSAX  Tpy6  Ha  ChAlOWMBaAHWE  MPUMEHSIIOT  Npu
pasHornacusax B OLEHKE KayecTBa?

4. Ha kakyto rnybuHy nepneHauKynsipHO K NpoAoSibHOM ocu
[AenaeTcs Hagpes Npu UCNbITaHUSIX HeNocpeacTBEHHO Ha Tpybe?

5.Kak pomkHa pacnonaraTbCd MIOCKOCTb pe3a Mo
OTHOLLEHUIO K OCK TPYObI?

6. 3ayceHubl Ha KpoMkax obpasua A0MKHbI 6bITb yaaneHsb
UnNn HeT?

7. JonyckaeTca NM  CHUMaTb MOBEPXHOCTHbIE CIOW  Ha
obpasue (BHYTPEHHWUIA U HaPYXXHbIN)?

8. Mo KakMM YriioM [AO/HKEH pacroniaraeTcsl CBapHOW LIOB
NPV UCMbITAHMSX Ha OKaTue TPyd K OCYM MPUIOXKEHMS Harpy3Kn?

9. Kakass ~ CcKopoCTb  crowmBaHus  obpasua npwu
pa3Horfacmnsax B OLEHKE KauecTBa UCMbITaHUS AOKHA ObITh?

10. YTO CnyXMT nNpu3HakoM Toro, 4To obpasey Bblgepxxan
ucnblTaHue?
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MeHeg)KMEHT Ka4yeCTBa B METAIJTypruum
9.6. Cnucok nurtepaTtypbl

1. TOCT P 53580 - 2009 Tpybbl CTanbHbIe AN NPOMbICIOBbLIX
Tpy60npoBoAoB. TexHNYeckme ycrioBusl.
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