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INTERNATIONAL

CTaH,D,apTHbIe TeXHNn4YeckKkume ycrnoBus Ha

MexaHu4eckue cBapHble Tpy6bl U3 HepxaBetolen ctanu’

Hacrosimuii cTaHaapT BeITYCKaeTCs o (PHKCHPOBaHHBIM 0003HaYeHneM AS54; yncio, cieqyromniee 3a 9TUM 0003HaYCHHEM, 03HAYACT
ol [IEPBOHAYAIBHOTO IIPHHATHS CTAHIAPTa HIIH, B Cllydae IepecMoTpa, Fof BbIX0/a ocaeaHei peaakuny. Yucno B ckoOkax yka3plBaeT
TOJ1 MOCIIC/IHEro epeyTBEPKIeH . BepXHuii HHAEKC SNCHIIOH (¢) YKa3bIBAaeT Ha PEIAKIMOHHOE U3MEHEHHE IT0CIIE BBIX0/A MOCTICHeH

BEPCUH WM TIEpEy TBEPIKCHHUS.

Omom cmandapm ymeepoicoen 015 UCnoab306anus opeanusayuamu Munucmepcmea 060ponbl.

1. Conep:xanue*

1.1 Hacrosmue TeXHUYECKHE YCIOBUS PACHPOCTPAHANOTCA Ha
MEXaHWYECKUEe CBapHbIE TPyObl W3 AYCTEHUTHOM U (eppuTHOMI
HepXKaBewlled  CTaid,  KOTOpble  IpeJHa3HAyaroTcs  AJIsL
HCNOJIB30BAHUS B LEISIX  JEKOPUPOBAHUS,  UCIIOIHEHUS
METAJUIOKOHCTPYKLMHA, BEHTUISILMOHHBIX CUCTEM U B IIPOYUX LEJISX,
rye TpeOyITCs COOTBETCTBYIONIMN BHEIIHHH BHJ, MEXaHHYECKHE
CBOICTBAa MJIM KOPPO3UOHHAs CTOMKOCTb. Mapku, Ha KOTOpbIe
PaclpoCTPaHSAIOTCS. HACTOSIME TEXHUYECKUE YCIOBMSA, YKa3aHbl B
Tabmune 1.

1.2 Hacrosmue TeXHUYECKHE YCIOBUS PACHPOCTPAHANOTCA Ha
CBapHbIC WM XOJOJHOKATaHbIE MEXaHWYECKUE TPYObl C BHEIIHHM
pasmepom 10 16 mrolimoB (406,4 MM) M TOJNIIMHOW CTEHKH OT
0,020 mroiima (0,51 MMm) 1 BbIIIe.

1.3 TpyObl OIKHBI IIOCTABIIATBCSA B OAHOW M3 crenyromumx Gopm
B COOTBETCTBHHU C YKa3aHHUAMM IIOKYIIATEIIs: KPYIJIble, KBaJpaTHbIE,
HPSIMOYTOJIbHBIE MM 0c000H (OopMBI.

1.4 Take Moryr ObITh BCIOMOraTelbHble TpeOOBaHUA
Heo0A3aTebHON MPUPOJIBI, KOTOPbIE MOTYT OBbITh YKa3aHbl B TEKCTE
3aKasa.

1.5 B xauectBe CTaHAAPTHBIX CICAYET pacCMaTpuBaTb 3HAYCHUS,
YKa3aHHbIC B I[IOﬁMaX nu (1)yHTaX. 3HaueHusT B CKOOKax SBJISIFOTCS
pe3yibTraTaMu MaTEMAaTUICCKOI'O npe06pa303aHm[ B CJIMHUILIbI CUn
NpEeACTaBIIAOTCA  TOJIBKO B I/IH(i)OpMaI_II/IOHHLIX nejsiX MW HE
CHUTAIOTCA CTaHAAPTHBIMU.

2. YnomuHaemMble JOKYMEHTBI

2.1 Cmandapmer ASTM?

A370 CranpapTHble METOAbl HCIBITAHUH M ONPEAEICHUs
MEXaHUUYECKUX XapaKTePUCTUK CTAIBHBIX U3JEIUN

A751 Meronsl UCHBITAaHUHA, METOIUMKUM W TEPMUHOJIOTHS UL
XHMHYECKOT'0 aHaJIM3a COCTaBa U3JICIINI U3 CTaJIA

A941 TepmunHosoruss IO CTalsM, HEPKABEIOLIMM CTallsiM,
POZCTBEHHBIM CIUIaBaM U (eppocIuiaBamM

2.2 Boenmnvie cmanoapmoi:

MIL-STD-129 MapkupoBka JUlsl OTTpY3KH U xpaHeHm{3

T HaCTOﬂLLLaﬂ Cl'lel.ll/l(bl/ll(al.ll/lﬂ noanangacTt mnoa KPUCAUKIIUIO KOMHTeTa
ASTM AO1 no cranu, Hep)KaBEIOIIEH CTall U COOTBETCTBYIOIMM CILIaBaM U
JIOKUT HEMOCPEACTBEHHO B cdepe orBerctBeHHOCTH [lomkomurera A01.10
0 TPYOHOM! NMPOAYKLHIH U3 HEP)KABEIOIICH U JICTHPOBAHHON CTaJIH.
Texywas penakuus yrsepxiaeHa 1 ampenst 2013 r. OnyOuvkoBaHO B Mae
2013 roma. M3nauansHo yTBepkaeHO B 1965 rony. [locnennee npeapiyiiee
usjianue yreepxaeHo B 2011 roay kak A554-11. Liudposoii naeHTrpurarop
obwekra: 10.1520/A0554-13.
% YroGel MONY4HTh YHOMAHYTHIC cTaHzapThl ASTM, IOCeTHTe MHTCpHET-
crpanuny ASTM, www.astm.org, wiM oOpaTuTech B CIYXOY IOAIEPKKH
kimeHToB  ASTM 1o  2JIeKTpOHHOW — mouTe — service@astm.org. 3a
uHdopmarmeii o Excecoonom cnpasounuke cmanoapmos ASTM obparturech
K CTPaHHLe CBOAKHU JOKYMEHTOB CTaHIAapTOB Ha BeO-caiite ASTM.

MoKHO 3aKa3aTh Ha CTOWKE 3aKa3za JOKYMEHTOB IO CTaHIapTU3ALMU I10
aznpecy: Bldg. 4 Section D, 700 Robbins Ave., Philadelphia, PA 19111-5094,
Attn: NPODS.

MIL-STD-163 IToaroroBka npoayKLMK CTaJeIpPOKAaTHBIX 3aBOJIOB
K OTI'pYy3Ke U XPaHCHHIO

2.3 @edepanvhviil cmanoapm:

®en. Cra. No 123 Mapkuposka st otrpyskn (I'paxknaHckue
arenTcTBa)’

3. TepmMuHoJIOTUS

3.1 Onpeoenenus — OnpeneneHus TEPMHUHOB, KOTOpbIE ObLIM
UCHOJIb30BaHbI B HACTOSIIMX TEXHMYECKUX YCIOBHSX, CM. B
Tepmunonornu A941.

4. Uudopmanus s 3aKkasa

4.1 Ilpu 3aka3e MarepuajoB B COOTBETCTBUM C HACTOSILUMHU
TEXHUYECKMMH  YCIOBHSAMM, CIEIYeT YKa3blBaTb  ClICYIOILUE
TpeOOBaHUs JUIS aIeKBaTHOI'O ONUCAHUS HY)KHOTO MaTepuaa:

4.1.1 Konnuecrso ((pyTbl, Macca MM KOIMYECTBO €MHULL),

4.1.2 HaumeHoBanue maTtepuana (MEXaHHYECKUE CBAapHbIC TPYObI
U3 HeP)KaBEIOIIEeH cTain),

4.1.3 ®opma (Kpyriblid, KBaJpaTHbIH, NPAMOYrOJIbHbBIH, 0COOBIH
npoduis, cM 1.3),

4.1.4 Pa3mepsl:

4.1.4.1 Kpyraelii HapyKHBIH JUaMeTp M TOJIIMHA CTEHKH IS
Becex ycnosuii (Pasmen 9). Kak BapuaHT, Wi X0JIOAHOKATaHBIX TPYO
MOTryT OBITH yKa3aHbl HApPYXKHBIH JMaMeTp M BHYTPEHHUH JUaMeTp
WY BHYTPEHHUI ANaMETp U pa3sMepbl CTCHKH.

4.1.42  HapyxHble  pasmepsl  TpyO0  KBagpaTHOro M
HPSAMOYTOIBHOTO PO UL U ToNIMHA cTeHKH (cM. 10.1),

4.1.4.3 Ocobas popma (TOATIKHUT YKA3aHHUIO),

4.1.5 MnuHa (1uivHa TIpoKata, JUTMHA 0Ope3KH WM KpaTHas JUTHHA
(em. 9.3)),

4.1.6 Mapka (Tab6nmma 1),

4.1.7 Cocrosiaue (cm. 7.1),

4.1.8 CocTosiHUE BalMKa CBApHOI'O 111BA HA BHYTPEHHEM JAHaMETpe
(em. 7.2),

4.1.9 Otpnenka noBepxuoctH (cM. Paznen 12),

4.1.10 Oryer no XUMHYECKOMY aHAJIU3Y,
(Paznen 8),

4.1.11 VuguBupyaipHbIE BCIIOMOraTeNbHBIE TPEOOBAHUS, €CIIU
HE00X0IUMO,

4.1.12 Ha3nauenue,

4.1.13 O603Ha4YeHNE TEXHUYECKUX YCIIOBHH,

4.1.14 Ocobsble TpeboBaHus,

4.1.15 Ocobas mapkupoBka (Paznen 15), u

4.1.16 Ocobas ynakoBka (Paznen 16).

ecnu  Tpedyercs

5. IIpouecc
5.1 Crajib MOKET OLITH M3IOTOBJIEHA JIFOOLIM CIIOCOOOM.

5.2 Ecnm mokymnaremo TpeOyercst 0COOBI THIT IUIABICHUS, ITO
JIOJDKHO OBITh YKa3aHO B 3aKa3e Ha IOKYIIKY.

*Pesome pasaeja H3menenust NnpeacTaBJI€HO B KOHIE HACTOALIEI0 CTaHAapTa

AsTopckoe npaBo © ASTM International, 100 bap Xap6op Apaiis, a/a C700, Bect-KoHwoxokeH, MNeHcunbBaHus 19428-2959, CLUA
1
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TABJIMLUA 1 Tpe6oBaHMsi K XMMUYECKOMY COCTaBY

Cocras, %
Hom -
l(J)ng Mapxa yrmepon, Mapra- 3;8;, Cepa,  KpemHuii Hukenb Xpom  MonubaeH TutaH Konymbui Aszor
Makc. HeLl, Makc MaKe. Makc. Makc. + TaHTan
AyCTeHVlTHaﬂ cTanb
MT-301 015 200 0045 0030 100 6080 16,0180
MT-302 015 200 0045 0030 100 80-10,0 17.0-19.0
MT-304 008 200 0045 0030 100 80-11.0 18.0-20.0
MT-304L 0035" 200 0045 0030 100 80-13.0 180-20.0
MT-305 012 200 0045 0030 100 10,0-13,0 17.0-19.0
MT-309S 008 200 0045 0030 100 120-150 22.0-24.0
MT-309S-Cb 008 200 0045 0030 100 12.0-150 22.0-240 B
MT-310S 008 200 0045 0030 100 190-22.0 24.0-260 ..
MT-316 008 200 0045 0030 100 100-140 16.0-18.0 2,0-3,0
MT-316L 0035 200 0045 0030 100 10.0-150 16.0-180 20-3.0
MT-317 008 200 0045 0030  1.00 110-140 18.0-20.0 3,0-4.0
MT-321 008 200 0045 0030 100 90-130 17.0200 .. ¢
MT-330 015 200 0040 0030 100 330-360 14.0-16.0
MT-347 008 200 0045 0030 100 9,0-130 17.0-20.0 8
deppuTHas cTanb
MT-429 0.12 700 0040 0030 1,00 050 makc. 14,0-16,0
MT-430 0.12 100 0040 0030  1.00 050 makc. 16,0-18.0
MT-430-Ti 010 100 0040 0030 100 9975 40495 . SXCMH,075
Makc. Makc.
S40900 409°
Ti 6X (C+N)
S40910 0030 100 0040 0020 100 050 105117 .. muH, 0,050  Cb0,17 0,030
Makc.
Ti 8X (C+N)
S40920 0030 100 0040 0020 100 050 105117 .. wmuH., Ti0,15- Cb0,10 0,030
0,50
(Ti+Cb) [0,08+8
S$40930 0030 100 0040 0020 100 050  10,5-11,7 X (CHN) mur., 0,030
0,75 makc.; Ti
0,05 MUH.
S43400 434 0120 100 0040 0030 1,00 .. 16,0-18,0 0,75-1,25
Cb5xC
S43600 436 0120 100 0040 0030 1,00 .. 16,0-18,0 0,75-1,25 -
Makc.
Ti
S43035 439 0030 100 0040 0030 100 050  17,0-19,0 [0'53:4(1C1+(')“)] 0,030
makc.; Al 0,015
S41003 £ 0030 150 0040 0030 100 150 10,5125 .. .. 0030
(Ti+Cb)
S44400 444 0025 100 0040 0030 100 100 17,5195 1,75-2,50 [0,20+4(C+N)] 0,035
MUH., 0,80 makc.
S41008 4108 0080 100 0040 0030 100 060 11,5135 ..
S44100 F 0030 100 0040 0030 100 100 17,5195 .. 0,1-0,5 C(g)?'c?’;

"B criyyae Manoro AMameTpa Uni TOHKUX CTEHOK UMK NPY Hanniuu oBonx aTUX yCrioBuid, rae TpeByeTcsa MHOMo NPOXOA0B, B CTanM COpToB
MT-304L n MT-316L ponyckaeTcsi makcumanbsHoe cogepxaHue yrnepoga 0,040%. Tpy6bl ¢ HebONbLUNM HapYXXHbIM UamMeTpoM
onpefensoTcs Kak Tpyobl ¢ HapyxHbIM AnameTpom MeHee 0,500 atorima (12,7 MM), @ TOHKOCTEHHbIE TPYObl — Kak TPyObl CO cpefHel TONLWUHOM
cTeHkn meHee 0,049 grovima (1,24 mm).
5 CopepxaHuve konymbus 1 TaHTana JomkHo bbiTb He MeHee YeM B filecsiTb pa3 bonblue cogepxaHus yrnepoaa u He 6onee 1,00%.
CopepaHune TUTaHa JOMKHO BbiTb HE MeHee YeM B NsATb pa3 Gonblue copepxaHust yrnepoaa n He 6onee 0,60%.
D'540900 (Tun 409) Gbin 3ameHer S40910, $40920 u S$40930. ECnu uHOE He ykasaHo MHade B MHGOPMAaLIMM Mo 3aKkasy, Npu yKasaHuu B 3akase
mapok ctanu S40900 unu Trna 409 moryT noctaBnATbcs Mapku ctanm S40910, S40920 nnm S40930 Ha ycmoTpeHue nokynatens. Martepuan,
KoTopbIi oTBevaeT TpeboBaHusam S40910, S40920 unu S40930 moxeT, MO cornallueHnio Mexay nokynaTenem v npou3BoAuTENeMm,
aTTecToBblBaTbCH kKak S40900.
Xumunueckuii coctaB S41003 cootBeTcTBYET TUNY 412, KOTOPLIN cervac He umeeT Homepa AlSI unn SAE.
F Xumuaeckuin coctas S44100 COOTBETCTBYET TUMy 441, KOTOpbIN cenyac He umeeT Homepa AlS| unu SAE.

5.3 [IlepBuuHoe IUIABIEHHME MOXET BKIIOYATh OTAENBHYIO  Tpedyercs BBISIBUTH KOHEUHBIH Marepuan nepexoza.
JIETa3aldi0 WIM OYUCTKY M MOMKET BBINOJNHATECA B mape co  IIpon3BoauTens JOMKEH YOAdWTh MaTepuan Iepexoja ITyTeM
BTOPHYHBIM  IUIaBJICHHEM,  HalpUMep,  DJIEKTPOLUIAKOBBIM  INPUMEHEHUsl  OOLICHIPHHATOM  IPOLEXypbl, KOTOpas MOXET

[epPeIUIaBOM  WIM  BAaKyyMHO-IYTOBBIM  IleperuiaBoM.  IIpy  HOJOKMTEIBHO MCIIONB30BATHCS ISl Pa3/ielIeHHs] MapOK CTaJIM.
UCHOJIb30BAHUM BTOPUYHOIO IUIABJICHHS IUIABKA ONpPEAENAeTcs Kak
COBOKYITHOCTb ~ BCE€X  CIIUTKOB, KOTOpble ObUIM  IIOBTOPHO 6. MaTepnaabt 1 IpOH3BOACTBO

PacIUIaB/ICHbI, U3 OJ(HO [IEPBUYHOI ILIABKH. 6.1 TpyObl MOMKHBI M3rOTABIMBATHCS U3 IUIOCKOIO CTAIBHOIO
IpoKara IIyreM aBTOMaTHYeCKOH cBapku 0Oe3  no0aBieHUs

IIpucaiovHoro Meraia.

5.4 Cranp MOXET OTJIMBAThCS B CIUTKU WU KWibl. Ecim cranib
Pa3HbIX MapoK IoABEpPracTcs l'IOCJ'IeI[OBaTeJ'ILHOﬁ OTJIMBKE B KWJIbI,
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7. CocTosinue

7.1 Bee TpyOBI JOIKHBI HOCTABISITECSL B OJJHOM M3 CJIEYIOIINX
COCTOSTHHIA:

7.1.1 Iocne cBapky,

7.1.2 Tlocnie cBapKU M OTXKHIa,

7.1.3 Iocite o0xaTHst B XOJIOAHOM COCTOSIHUH,

7.1.4 ITocite 00xaTHst B XOJIOAHOM COCTOSIHUM M OT)KUTA.

7.2 Banuk 1mBa ¢ BHYTPEHHEH CTOPOHBI JI0JDKEH COOTBETCTBOBATH
OJITHOMY U3 CIIEIYIOLIUX COCTOSHMIA:

7.2.1 Banuk He yjaneH,

7.2.2 Banuk BoicTynaer He Oonee uem Ha 0,005 mroiima (0,13 Mm)
unu 15% oT yka3aHHOM TOJILMHBI CTEHKH, B 3aBUCUMOCTH OT TOTO,
YTO U3 HUX OOJIbIIE, U

7.2.3 Banuk ypajeH.

7.3  CsapHble  HepkaBerolMe  TPYObl  KBaJpaTHOroO MU
HPSIMOYT OJIEHOT'O npoduis IIOCTABJIAIOTCS B
X0/101HO/Ie(OPMUPOBAHHOM COCTOSIHMH, €CIIM MHOE HE YKa3aHo
HHaue.

8. AHaJm3 IaBKHu

8.1 IlpousBomurens Craln JOJIKEH BBIIOJIHATH AHAIN3 KaXKIOU
IUIaBKH, YTOOBI ONPEIEIHUTh IMPOLEHTHOE COJEp)KAaHWEe YKa3aHHBIX
aJieMeHTOB.  [IpM  HCIONB30BaHMM  IIPOLECCOB  BTOPUYHOTO
IUIABJICHUSI QHAJU3 IUIaBKM HEOOXOAMMO TPOBOAUTH HA OIHOM
NIepeIUIaBIeHHOM ~ CIMTKE WIM HA TPOXYKTE W3  OJHOTO
MIePEIUIaBICHHOr0 CIIUTKA W3 KaKIOH MapTUH IEePBHYHOTO
riaBieHus. OmnpesenseMblii TakKuM 00pa3oM XUMHYECKHH COocTaB
WIN XUMHYECKUH COCTaB, KOTOPBIM ONpeNelsieTcs IpH aHali3e
coCTaBa MPOAYKTa HPOU3BOAUTENEM TPYOHBIX W3IEIHH, JOIDKEH
COOTBETCTBOBAaTh  yKa3aHHBIM TpeOoBanusiM. [lpu  Hammumm
COOTBETCTBYIOIIEro TpeOOBaHMS B 3aKa3e WIM KOHTpaKTe
MOKYIIAaTeII0 MPEJOCTABIIETCS OTYET O IPOBEACHHU TaKOro
aHamm3a. (CM. METOIMKH HM3MEpEHUsl, NPAKTHKA W TEPMUHOJIOTHIO
A751.)

9. lomycTHMBIE OTKJIOHEHHS pa3MepoB — Kpyriibie TpyOsI

9.1 Jlyst Bcex COCTOSIHMMN, KpOME Kak TPYO € YaJIeHHBIM BAIIMKOM,
MPUMEHSIOTCS ycinoBus 13 Tabnuist 2.

9.2 Inst TpyO ¢ yAaJCHHBIM BaJMKOM MPUMEHSIOTCS YCIOBHSI U3
Tabmuie! 3.

9.3 Jauner — TpyObl OOBIYHO H3rOTABIMBAIOTCS HA 3aBOJIE
orpeskamu 1o 5 ¢yro (1,5 M) u Gonee. Tounast aiaMHA OTpe3Ka
olecrieunBaeTcsl NPU yKa3aHUHM TaKOBOH B 3aKaze € Yd4eTOM
jornyckoB 1o anuHe w3 TaGmuuwst 4. Ing TpyO, a1 KOTOpBIX
yKasblBaeTcsi KparHas JuimHa. OOBIYHO JOITycKaeTcst H00aBleHHE
OIPECICHHON JUIMHBI K KaXKIOMY KPaTHOMY OTPE3Ky JUIsl TOro,
4TOOBI MOKYIATEIb MOI BBIIOJIHHUTH OOPE3KYy B COOTBETCTBHU CO
CBOMMHM IOXKeNaHWsIMH. Takoil JOImyck MO 00pe3Ke IOIKEeH OBITh
yKa3aH B 3aKa3e Ha MOKYIIKY.

9.4 Jlonyck  no  npamoaunennocmu  —  Jlomyck 1o
npsiMoNTMHeitHOCTH JTospkeH ObiTh paBen 0,030 mroiima (0,76 Mwm)
MaKCUMyYM Ha KaxIblii orpe3ok TpyObl mnmmuHoit 3 ¢yra (0,9 m).
Jlonyck MpsIMOJIMHEHHOCTH [UIsl MEHEE JUIMHHBIX OTPE3KOB W IPH
HAJMYUH OCOOBIX TPEOOBAHMN MOUICKHUT COIJTACOBAHUIO MEXKIY
HOKyIaTeIeM U POU3BOIUTEIIEM.

10. lonmycTHMBIE OTKJIOHeHHs pasMepoB — TpyObl KBagpaTHOro
H NPSAMOYT0JILHOT0 Npod s

10.1 Ina takux TpyO OTKIOHEHHs pa3MEpOB OT yKa3aHHBIX HE
JIOJDKHBI TIPEBBILIATE 3HAUCHUs], yKa3aHHble B Tabnuue 5. [To wimne
cm. 9.3, KacarenbHO W3MepeHHMs paanMyca 3aKpyrJieHHs B
Tabnuue 5, cMm. Puc. 1.

11. UcnotHeHUe, OTAEJIKA U BHEITHUIT BH/I

11.1 'V roroBbIXx TpyO0 IODKHBI ObITH POBHBIC KOHIBI 0Oe3
3ayceHull. TpyObl He MOIKHBI COHEPKATh INEe(PEKTOB, KOTOpBIC
MOT'YT HPHYMHUTH TPaBMYy, W JODKHbI HMETh KauyeCTBEHHYIO
OT/ICNIKY IOBEpXHOCTH. IIOBEpPXHOCTHBIC HECOBEPILICHCTBA THIIA
ClIe/10B or HOTPY304HO-Pa3rPy304YHBIX oreparuii

Ta6bnuua 2 [lonycku no AvameTpy, TONLWWUHe cTeHoK” U oBanbHOCTH (BCe cocTosiHUA, KpOMe TPYO C yaaneHHbIM BariKoMm)

MPUMEYAHVE 1 — OBanbHOCTb — 3TO pasHuLa mexagy MmakcumarsnbHbIM U MUHUMaribHbIM HapyXHbIM AnaMeTpoM Ha no6om nonepevyHom
ceyveHunn. na pr6 C yKaSaHHOI;I TOMLWMHON cTeHkn 6onee 3% Hapy>XHOro anameTtpa AOMOJIHUTENIbHOro Aonycka Ha OBaribHOCTb HET.

MPUMEYAHVE 2 — Anst Tpy6 C HapyXHbIM AnameTpom A0 5 AorimoB BkMounTensHo (127,0 MM) gonyck Ha oBanbHOCTb B [iBa pa3a 6onbLue
[Aonycka Ha HapyXHbIll AuameTp Tpyb, NPUMEHSIeTCS Kak NoMoBMHA MIIOC U NOMOBUHA MUHYC K Tpy6am C ykazaHHOW TOSLLMHON CTEHKN TPyObl
3% vnun meHee ykazaHHOro HapyxHoro anameTtpa. CpegHee 3HavyeHWe nokasaHuii MakCuMarnbHOro ¥ MUHUMarnbHOro HapyXHOro AnameTpa
[OIMKHO ObITh B Mpefenax AoMycKoB MO HapYKHOMY AMaMeTpy, Kak mokazaHo B 3aTon Tabnuue.

MPUMEYAHVE 3 — Ans Tpy6 C HapyXHbIM AnameTpom cebiwe 5 atoimos (127,0 mm) 1 fo 16 gronmos (406,4 MM) BKIKOYUTENBHO, KOraa
yKazaHHasi ToMLMHa CTeHKN paBHa 3% WU MeHbLLE OT HapY)XKHOro AuaMeTpa, OBarlbHOCTb He AoMmkHa npesbiwaTh 1,5% OT ykazaHHOro

HapyXHOro aunametpa.

HapyxHbili gnameTp, A0MAMOB (MM) — TonuwuHa cremkm — HA, +

[1VMbI MM AVMbI MM
o'/, (12,7) 0,020 — 0,049 0,51-1,24 0,004 0,10
,-1(12,7 - 25,4) 0,020 - 0,065 0,51 -1,65 0,005 0,13
=1 (12,7 - 25,4) cebiwe 0,065 00 0,134  cebiwe 1,65 go 3,40 0,010 0,25
Cabiwe 10 1"/, (25,4 — 38,1), Bkn. 0,025 - 0,065 0,64 — 1,65 0,008 0,20
Cabiwe 110 1"/, (25,4 — 38,1), Bkn. cebiwe 0,065 0o 0,134  cebiwe 1,65 go 3,40 0,010 0,25
Cabiwe 1'/, 10 2 (38,1 — 50,8), Bk, 0,025 - 0,049 0,64 —1,24 0,010 0,25
Csbile 11/2 0o 2 (38,1 —50,8), Bkn. cBbiwe 0,049 oo 0,083 cBbile 1,24 no 2,11 0,011 0,28
Cabiwe 1'/, [0 2 (38,1 — 50,8), Bkn. cebiwe 0,083 0o 0,149  ceblwe 2,11 go 3,78 0,012 0,30
Cabile 2 70 2"/, (50,8 — 63,5), BK1. 0,032 - 0,065 0,81-1,65 0,012 0,30
Cabiwe 2 no 2'/; (50,8 — 63,5), BKn. cebiwe 0,065 0o 0,109  cBblwe 1,65 0o 2,77 0,013 0,33
Cabilwe 2 10 2'/; (50,8 — 63,5), BKkn. cebiwe 0,109 0o 0,165  ceblwe 2,77 fo 4,19 0,014 0,36
Cabiwe 2'/, o 3'/, (63,5 — 88,9), BKn. 0,032 - 0,165 0,81-4,19 0,014 0,36
Csbiwe 2'/, 0o 3"/, (63,5 — 88,9), Bk GonbLue 0,165 Gonblue 4,19 0,020 0,51
Cabiwe 3'/, 10 5 (88,9 — 127,0), Bk 0,035-10,165 0,89-4,19 0,020 0,51
Caeiwe 3'/, 10 5 (88,9 — 127,0), BKA. 6onbue 0,165 6onble 4,19 0,025 0,64
Cabiwe 540 7'/, (127,0 — 190,5), BKr. 0,049 - 0,250 1,24 - 6,35 0,025 0,64
Cabiwe 540 7'/ (127,0 — 190,5), BKr. 6onbue 0,250 6onbLe 6,35 0,030 0,76
Cabiwe 7'/, 0o 16 (190,5 — 406,4), Bkn. BCE BCE 0,00125 gronm/ainm unv Mm/mMm OKpPY>KHOCTU

" [lonyck no TorLwmHe cTeHku +10% ykasaHHOW TOMLLWHBI CTEHKM
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Ta6bnuua 3 [lonycku no AvameTpy, TONLWWUHe cTeHoK” u
OBanbHOCTM ANA TPY6 € yaaneHHbIM BariMkoMm

TTPUMEYAHUE 1 — OBaJbHOCTb — 3TO Pa3HULA MEXIY MaKCUMaJbHBbIM M
MHUHHUMaJIbHBIM Hapy>XHbIM JHaMETPOM Ha JII000M IMONEPEYHOM CCUYCHHUHU.
Jlist TpyO ¢ yKa3aHHOH TOJIMHON cTeHKH Oonee 3% Hapy)XHOro auamerpa
JIOTIOJIHUTEIIBHOTO JIONYCKA Ha OBAJIbHOCTh HET.

TIPUMEYAHUE 2 — JlonmycK IO OBaJbHOCTH B pa3Mepe ABYX JOMYCKOB IO
HapyXHOMY JIHaMeTpy, KOTOPbIi IMOKa3aH B 9TOW TaOJIHUILE, TPUMEHSIETCS KaK
OJIHA I10JIOBMHA OOJIbIIE M OJ(HA TIOJIOBUHA MEHbIIE HAPYKHOI'O JHAMETpa
Uit TpyO ¢ yKa3aHHOH TOJIIMHOW CTeHKH 3% WIM MEHBIIE YKa3aHHOTO
HapykHoro amamerpa. CpeaHee 3Hau€HHE IOKAa3aHUH MAKCHMAaJIbHOTO U
MHUHHUMAQJIbBHOT'O HAPYKHOI'o JUaMeTpa MOJDKHO 6bITb B IIpe€aeiax AOIYyCKOB
10 HApY)KHOMY JINaMETPY, KaK I10Ka3aHO B 3TOH TabimLe.

[TPUMEYAHUE 3 — Pa3mepsl TpyO MOTYT yKa3bIBaThCSI TOJIBKO ABYMsI U3 TPeX
CICAYIOUIMX Pa3MEpOB — HApPYXHBIH JWaMETp, BHYTPEHHUH AMAMETp WU
TOJILMHA CTEHKHU.

Tabnuua 5 Tpy6bl KBagpaTHOro U NPsiMoyronbHoro npodwuns

[onycku K Hapy»HbIM pasmMepam

HapyxHbln gnameTp, HO, + B, +
OoMoB (MM) OHOAMbI MM OHOVMbI MM
[0 %I, (2,4), vckn. 0,001 0,03 0,001 0,03
332 — %116 (2,4 — 4,8), vckn. 0,0015 0,038 0,0015 0,038
36— "2 (4,8 = 12,7), uckn. 0,003 0,08 0005 013
', —1(12,7 - 25,4), uckn. 0,004 0,10 0,006 0,15
1-1%(25,4 — 38,1), uckn. 0,005 0,13 0,007 0,18
1", — 2 (38,1 — 50,8), UCKn. 0,006 0,15 0,008 0,20
2-2"1, (50,8 — 63,5), uckn. 0,007 0,18 0,010 0,25
2"/, — 3%(63,5 — 88,9), nckn. 0,010 0,25 0,014 0,36
3', - 5(88,9 — 127,0), BK. 0,015 0,38 0,020 0,51
Csbiwe 5 0o 16 0,00125 0,0013
(127,0 — 406,4), BKkn. aronmM/gronM, nu - gronm/gronm, unm
MM/MM MM/MM
OKPY>KHOCTM OKPY>KHOCTM

“Monyck no TonwyHe cTeHkn +10% yKka3aHHO! TOMLWMHBI CTEHKM.

Ta6bnuua 4 OTKNOHeHUs No AnuHe — Tpyobl,
oTpe3aeMble No yKkasaHHOMW ANuHe

HonycTtnmble
OTKMOHEHNS MO

BHelwHun gnamerp, AnMHe, QI0IM

OnuHa, dyToB (M)

Camoe 6ornbluoe BHELLHee usmepeHme TonwwmHa +, A01IMOB
B MII0CKOCTU, AONMOB (MM) CTEHKM, (Mm), B
AriMoB NrIocKocTy.
(Mm) BbinyknocTb
nunu
BOrHYTOCTb,
BKJ1.
Oo 1", (31 8), BKI. BCE 0,015 (0,38)
Caebiwwe 1 /4}10 2 (31,8 — 63,5), BKkr. BCE 0,020 (0,51)
Cabiwwe 2 /2 no 5% (63,5 — 139,7), Bkn. BCE 0,030 (0,76)
Cabile 5'/; 10 8 (139,7 — 203,2), Bk, BCE 0,060 (1,52)
[onyck no TosLmHe CTEHKU
+10% ykasaHHOWN TOMLMHbI CTEHKN
MakcvmanbHbIi paguyc 3akpyrneHust
cM. Ha Puc. 1
Pagunycel
. 3aKpyrneHus,
TonwmHa CTeHKM, OAMOB (MM) MaKe,
AoNMoB (MM)
OT 0,020 fo 0,049 (ot 0,51 [0 1,24), BKN. ’/32 (2,4)
Ot 0,049 o 0,065 (ot 1,24 po 1,65), Bkn. s (3,2)
Ot 0,065 go 0,083 (ot 1,65 po 2,11), BKkn. %e4 (3,6)
OT 0,083 po 0,095 (o1 2,11 go 2,42), Bkn. 3/15 (4,8)
OT 0,095 no 0,109 (ot 2,42 fo 2,77), BKN. 3/54 (5,2)
010,109 80 0,134 (oT 2,77 0o 3,40), Bkn. /32 (5,6)
071 0,134 £o 0,156 (ot 3,40 po 3,96), BKkn. A (6,4)
Ot 0,156 go 0,200 (ot 3,96 no 5,08), BKkn. % (9,5)
Ot 0,200 o 0,250 (ot 5,08 po 6,35), BKn. 1/2 (12,7)
Ot 0,250 go 0,375 (ot 6,35 o 9,53), BKkn. 14 (19,1)
[onycku no narnby
M3rmb Ha 3
Cawmbliii 6onbLuon pasmep, ANMOB (MM) dyTa, Makc.,
AlonMoB (MM/M)
0o/, (12,7) 0,050 (1,4)
1/2—1‘/2(127 381) BKII. 0,075 (2,1)
Cabilwe 1 /2 no 2, (38,1 — 63,5), BKr. 0,095 (2,6)
Cabiwe 2'/; 7o 4 (63,5 —-101,6), Bkn. 0,125 (3,5)
OT14 o 6 (ot 101,6 no 152,4) BKNOYUTENBHO 0,250 (6,9)
Bonee 6 (152,4) 0,375 (10,4)

KBagpaTHocTb GOKOBWH

AAMOoB (MM) Coome”
——— Huxe
pallel7 1V} MM
4 (1,2)  MeHbLUe 0o 2 (50,8), Bkn. Tl1s 1,6 0
cBblle 2 0o 4 3
(50,8 — 101,6), BN, lp 24 0
cebiwe 4 (101,6) 1/3 3,2 0
Cabiwe 4 o 10 3
(1.2 — 3.,0), Bk 0o 2 (50,8), Bkn. 132 2,4 0
cBbiwe 2 (50,8) 1/3 3,2 0
Caoiwe 10 o 24 BCE pasmepbl %6 4,8 0

(3,0 - 7,3), BKkn.

+B=C x 0,006
roe:
B = gonyck ons oTKNOHeHWUs OT KBagpaTHOCTH,
C = gnuHa camou AJIMHHOW CTOPOHbI.

Honyck no npamonuHenHoctn 0,075 aonma Ha 3 coyta unm 2,1 Mm Ha
1 M ¢ ucnomnb3oBaHuem npasuna anvHon 3 dyta (1 M) 1 wyna ans
M3MepeHnst 3a30poB.

" Ona Bcex anameTpoB Tpy6 AnMHOI cBbiie 24 dyTa (7,3 M),
[oryckaeTca AONONMHUTENbHbLIA  OOMYyCK 1/8 aoima (3,2 Mm) Ha
kaxgble 10 ¢ytoB (3,0 M) wvnu gomo 3TOM ANUHBLI A0 [onycka
Y ponma (12,7 Mm), makc.

OTMETOK NPAaBUJILHON MaIIMHBI, HEOOJIBIINX OTMETOK OT OIPAaBOK U
(dopM, HermyOOKMX BIAJUH M CIEIOB OT OKAJIMHBI HE JOJDKHBI
paccMaTpuBaThCA KaK Cepbe3Hble Je(EeKThI, €ClIM HEeCOBEPLICHCTBA
MOXKHO YIQJIUTh ¢ ydeToM gomycka 10% oT yka3aHHOH TONLIMHBI
crenku wim 0,002 mroitma (0,05 MM), B 3aBUCHMOCTH OT TOTO, YTO U3
Hux Oosbine. Eciu ykazana ocobast oT/iesika IOBEpXHOCTH, YAAJIATh
IIOBEPXHOCTHBIE HECOBEPILIEHCTBA HE TPEOyeTCsl.

12. OTaenka NOBEPXHOCTH

12.1 Ha Tpy6ax He BOMKHO ObITh OKaJIUHBI.

" Donyck no TonuHe cTeHkn £10% yKasaHHOM TOMLMHBLI CTEHKM.

12.2 Ecnu Tpebyercss ocobas OTAelKa IOBEPXHOCTH, TaKOBas
JIOJKHA OBITh YKa3aHa B 3aKas3e.

13. bpakoBka mo geekTam

13.1 TpyObl, KOTOpBIE HE OTBEYAIOT TPEOOBAHHSIM HACTOSILEH
crerUKanuy, JOJUKHBI OBITH  OTJIOKEHBI B CTOPOHY C
COOTBETCTBYIOIIUM YBEJOMIIEHHEM IIPOU3BOANUTEIISL.

14. IloxkpeiTHE

14.1 TpyObl U3 HeprKaBeroIIEH CTau OOBIYHO OTTpyKaroTcs 0e3
3aIIUTHOTO MOKpPBITHA. Eciu Tpebyercs ocodast 3aIuTa, CBEICHHS O
TaKOBOH JIOJDKHBI OBITh YKa3aHbI B 3aKase.

15. MapkupoBKa npoaykra

15.1 Iocmasxu epadcoanckum 3axazuukam — Bee kopoOku,
CBA3KM WIM €AMHULBI OTTPY3KM (IpH OTHpaBKe TPyO IO
OT/IC/ILHOCTH) JOJDKHBI UMETh MIACHTH()UKALMOHHYIO MapKHPOBKY
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MakcumanbHbIl paguyc 3akpyrnenus (Tabnvua 5)

B uenax HacTosiwero craHgapta paguyc 3aKkpyrneHuss onpefenserca  Kak
abdekTuBHbIA paauyc 3akpyrneHns (ECR), koTopblil paBeH MOMOBUHE pasHULibl
Mexy 3HaYeHUAMU «LIMPUHA NPOUNAY U «LLIMPUHA NIIOCKOCTUY.

(4000) LuMpmrHa npocuns
(3000) LUMpKHA NAOCKOCTY
ECR ECR
| ECR
y [ 4
/ L
* |
4 '
‘ cerMeHTa
‘ TonwwHa
CTEHOK
(0,250)
PUCYHOK 1

(LLitpura TpyBbt) -  LLivpwa nockocTw)
2
[ns npocuns wupuHon 4 Aroma ¢ TomnwwmHon cTerku 0,25 Atoima addeKTUBHBIN
paguyc 3akpyrnenus = ECR
ECR = (4 groitma — 3 froitma)/2=0,5 proiima

ECR=

PUC. 1 UsmepeHMne paagnyca 3aKpyrineHus

Opy  [IOMOLIM  spJbIKA WM [A0lIOHa ¢  HaMMEHOBaHUEM
MIPOU3BOANTENS] WIM TOProOBOH MAapKOH, YKa3aHHBIM pPa3sMeEpOM,
HOMEPOM 3aKa3a IOKYNAaTels, HOMEPOM HACTOSIIUX TEXHHUUYECKHX
ycnoBuii ¥ Mapkd. IlITpux-KomupoBaHME IOMYCKaeTcs Kak
BCIIOMOTATeNIbHBII ~ METOJl ~ HaHEeCeHHMS  MAECHTH(HUKALUOHHOM
MapkupoBkd. IlITpux-koqupoBaHHe JOMKHO — BBINONHATHCS B
COOTBETCTBHM C TpeOOBaHMAMM craHnapra PaGodell rpymmsl
aBTOTpakTOpHOM mnpoMmbinuieHHOCTH (AIAG), KoTOpbIif — OBLI
MOATOTOBJIEH MOAKOMUTETOM IO NEPBUYHBIM META/IaM KOMAaHJIbI
0 BonpocaM ITpHX KoauposaHus AIAG.

15.2 Ilpasumenvcmeennvie 3axynku — B cioydae ykasaHus B
KOHTpAaKTe€ WM 3aKa3e, M IpU INPAMOH 3aKyllke €O CTOPOHBI
MIPAaBUTENILCTBA WM TPSIMOM  OTTPy3Ke JUIsl  IPABUTEIbCTBA,
MapKUpOBKa Uil OTTPY3KH, B JIONOJHEHHE K TpeOOBaHMSM,
YKa3aHHbBIM B KOHTpakTe WM 3aKa3e, JOJDKHA OTBeYarb
TpeboBanmsiM crangapra MIL-STD-129 nns BOSHHBIX areHTCTB U

®den. Cra. No 123 mns rpakJaHCKUX areHTCTB.
16. YnakoBka

16.1 I'padcoanckue 3axynku — [yt TpyO € TONIIMHONW CTEHKH
0,065 motima (1,65 MM) W Jerde IpPOWU3BOAMTENL HA CBOE
YCMOTpEHHE YNAKOBBIBACT M3/CNHs B 3allUIICHHbIE KOPOOKH,
SIIUKK, KAPTOHHYIO YNAKOBKY WM B CBSI3KM Ul O0ECIICUCHUS
Oe3omacHOW JocTaBkH. TpyOBl ¢ TONIIMHOW CTEHKH Ooree
0,065 mroiima, kak mpaBmiIO, OyIyT OTTpyKaTbcsi O€3 yNaKkOBKH, B
CBS3KAaX WM 3allMINeHHON Tape. Ocobasi yHakoBKa, KOTOpas
TpeOyeT BBIMONHECHHS OOJBIICr0 KOJHYECTBA OMEpalui, Yem
OOBIYHO MOPHHITO y IPOU3BOAMTEINS, JOJDKHA OBbITh yKa3aHa B
3aKase.

16.2  Ilpasumenvcmeennvie  3axynku — Ilpu  Hamumuuun
COOTBETCTBYIOIIEr0 yKa3aHHWs B KOHTPAKTe€ WIH B 3aKa3ze U IpU
OCYIIIECTBIIEHIH NPSIMOrO CHaO)KEHHsI WIIM IPSIMOI JTOCTaBKH JUIS

[paBUTEJILCTBA, KOrJa YyKazaH YpoBeHb A, olecrnedeHue
COXpaHHOCTM M  YNAKOBKa  JO/DKHBI  OCYIIECTBITBCS B
COOTBETCTBMM B  TpeOoBaHMAMH  YpOBHA A  cTaHIapra

MIL-STD-163.
17. KiroueBble cjioBa

17.1 aycreHHTHas HepXaBEIOLAs CTallb; BBITSDKHBIC TPYOBI;
TpyObl U3 (heppUTHON HEpKABEIOLIEH CTaIN; MEXaHUYECKUE TPYOBI;
TpyObl IJIs JEKOPHPOBaHMS;, TpPYObI M3 HEpXKaBelolleH craiy,
crayibHasi TpyOa; CTpOMTEIbHbIE TPYOBI; CBapHas CTalbHas TpyOa

BCIIOMOTI'ATEJIBHBIE TPEBOBAHU I

OtH TpeOOBAHMS YUUTBIBAIOTCS TOJIBKO B TOM CIIydae, €I OHM ObLIM yKa3aHbI B 3aKa3e, a HEOOXOIUMbIE
UCHBITaHUS BBIIOIHAIOTCS Ha 3aBojie. MeXaHUUEeCKHUE UCIIBITAaHUS JOJKHBI IPOM3BOAUTHCSA B COOTBETCTBUH C
MIPUMEHUMBIMH pazzenamMu Meronos ncnsitannii u Onpenenenuii A370.

S1. KoHTpoJb TBEPAOCTH

S1.1 Kpyrnele OTOXKEHHbIE TpPYyObI
TpeOOBaHUAM K IIpesiesiaM  TBEPIOCTH,
Tabmuue S1.1.

JOJIKHBI OTBCYaTh
KOTOpbIE YyKa3aHbl B

TTPUMEYAHME S1 — CymecTByOT TpyObl C ONpPENEICHHBIMU AUAMETPaMU
U TOJIIMHON CTEHKH, KOTOPbIE OIPAHUYUBAIOT IPUMEHMMOCTb KOHKPETHBIX
3HAYEHUH TBEPJLOCTH.

Ta6bnuua S1.1 Tpe6oBaHUA K TBEPAOCTH
(Kpyrnbix TPy6 nocne omkura)

TBepaocTb
Mapka BpuHHens, Poksenn B,
MaKc. MaKc.

Bce aycTeHuTHble cTanu 192 90
Bce hepputHble ctanm 190 90
MT 429 190 90
n MT 430

MT-430-Ti 190 90

S1.2 Eciau yka3zaHO, KOHTPOJIb TBEPIOCTH JOJDKEH BBIIOIHATHCS
Ha oOpasie U3 ofHOK TpyObl M3 Kaxaeix 2500 ¢yros (760 M) mm
YaCTH 3TOM JUTMHBI M3 KQKIOW TIABKU CTaJIH.

S2. UcnibITaHns HA pacTsKeHne

S2.1 MexaHu4eckue CBOICTBa TPYO HPHU PACTSIKEHUHM [OJDKHBI
orBeyaTh TpeOoBaHMsAM, ykazaHHbIM B TaOuuue S2.1. Ilpu 3akase
XOJIOZIHOKATAHBIX 3aKaJIeHHBIX W3/1eNnii HEe00X0IUMO
IIPOKOHCYJIBTHPOBATHCA C MPOU3BOAUTEIIEM.

S2.2 Ilpum yka3aHUM UCHBITAaHUM Ha PpaACTSHKEHUE UCIIBITAaHUA
JIOJDKHBI BBITIOJTHSITHCS Ha 00pasiie 13 OJHOU TPYOb! KK MapTUH
umHol 2500 ¢yroB (760 M) WM Y4acTH TaKOH MApTHU M3 KKIOU
IUIaBKU CTaJIH, 10 OTPE3KH 110 JJIMHE.

S2.3 Hyxno OITPE/IENINTh HaIpsKEHHE TEKy4eCTH,
COOTBETCTBYIOLLEE ITOCTOSHHOMY cMeleHnto Ha 0,2% u3MepeHHOH
JUIMHBI 00pa3lia WK IpH MOJIHOM cMmeuleHuu Ha 0,5% u3MepeHHOM
JUTMHBI 00pasia 1oj] Harpy3Kou.








