1. BBenenue.

HacTosiwuin kaTtanor cCofepXuT CBeAeHus1 0O CBOMCTBaX, acCoOpTMMEHTE K crnocobax MOoHTaxa
HamopHbIX  TPybOMpPOBOLOB M3  BbICOKOMOIEKYMSIPHOrO  CTaTU4YecKoro  comnonumMepa
nponuneHa ¢ 3TUNEHOM C HW3KOW TekyyecTbto pacnnasa (matepwan PPRC). Matepwan
PPRC xapaktepunsyeTcsi MOBbILLIEHHOW TEPMOCTOMKOCTBIO, XOPOLUEN YCTOMYMBOCTLIO K
BOAHbIM  pacTBOpaM COMerv U HEeOpraHW4eckMM  Kkucrnotam, He  obnajarowmmu
OKUCIUTENbHBIMM CBOWCTBaMM, @ Takke BO3LENCTBUIO LLEMNOYel, OpraHW4eckux KMCoT,
CMMPTOB UK 3OUPOB.

Xumunyeckmn coctaB martepuanos PPRC cooTtBeTcTBYyeT HOpMaTuBHbIM TpeboBaHusM,
npeabaABNsSeMbIM K MaTepuanam, HaxXoAALWMMCS B KOHTAKTE C MUTbLEBOW BOAOW.

HanopHble Tpy6onpoBoabl 13 TpyO M PacoHHbIX YacTel, U3roTOBMEHHbIX U3 CTaTU4eCcKoro
cononuvepa PPRC, wmoryT akcnnyatupoBaTbCH MNPV MOBbILEHHbIX Temnepartypax u
NMPUMEHSITBCSA B cucTemax BOAOCHaOXEHWsl,  OTOMMEHUS, U  TEXHOMOrMYecKnx
TpybonpoBogax B COOTBETCTBUM C AEUCTBYHOWMMM CTaHAapTaMn U TEXHUYECKUMM
ycrnoBusiMu. MexaHudeckme n Tepmuyeckme ceonctBa matepuana PPRC wmcnonbsyemoro
npw n3rotosneHunn Tpy6 1 putnHroB npveepeHsl B Tabnuue 1.

OcCHOBHble ¢ - Kue cBoiicTBa matepuana PPR-C (Tun 3):
Tabnuua 1
HanmeHoBaHue MeTOA"Ka.. EA""""“".. BennunHa
n3MepeHun n3MepeHum
ISO/R 1883 3
MnoTtHocTb rOCT15139-69 r/cm 6onee 0,9
TeMmnepaTypa naaBneHus [OCT 21553-76 °C Gonee 146
CpeaHumit koahULMEHT IMHEHHOr 0 TEMNJIOBOro rOCT 15173-70 MMM 1,5x10*
pacwmnpeHus
ISO/R 527 2 -
Mpeaen TeKy4yecTn Npu pacTsidkeHUn FOCT 11262-80 H/Mm 22-23
ISO/R 527 2 _
Mpeaen Npo4yHoOCTH Npwu paspbiBe FOCT 11262-80 H/Mm 34-35
ISO/R 527 o
OTHOCHUTeNIbHOe YAJIMHEHWE NPy paspbiBe FOCT 11262-80 % 6onee 500
TennonpoBogHOCTb DIN 52612 Bt/M °C 0,23
YpaenbHasi TerJ1oeMKoCTb [OCT 23630.1-79 KO /kr °C 1,73

MuHumaneHas gnutenbHas npovHocTb (MRS) matepmana PPRC cornacHo craHgaptam
ISO/DIS 12162, 2/SEM-ISO/TR 9080 npu Temnepatype 20°C n cpoke akcnnyaTtaumm 50 net
MRS pagHa 8,0 Mla.

OTanoHHble KpuBble ANWUTENbHOM NpovHocTn Tpy6 n3 PPR 80 npuBeneHbl Ha pucyHke 1
(FOCT P 32415-2013).

MoxxapHO-TEXHUYECKME XapaKTEPUCTMKXA MaTepuana COrflacHoO MPUHSTON knaccudukaumm
(FOCT 30244-99, TOCT 30402-96, TOCT P 51032-97, TOCT 12.1.044-89, CHwuIl 21-01-97)
npvBegeHbl B Tabnumue 2.

Tabnuua 2
MoxapHO-TexHNYeCKne xapakTepucTukmn I'pynna
Fpynna roproyectun r4
Fpynna BocnsiiaMmeHA€MOCTH B3
MbiMoobpasyrowas cnocobHocTb as
TOKCUYHOCTb NPOAYKTOB rOpeHus T3




[IK KOHTYP TEXHUYECKOE OIINCAHUE
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Bpema a0 paapyi 2Hua TyhsL, &
PucyHok 1
FTANOHHEE £PHELIE LAKTRNEHOE NPO=HOGTH TOV0 13 PP-R 80

Temnepatypa BocnnameHsiemoct matepuana PPRC okono 325°C. KucnopopaHbii MHAEKC
(nokasaTtenb roptoyectun) okono 20%.

YaensHoe 06beMHoe 3MekTpUYeckoe conpoTuereHue (py) coctaensiet 107° - 107'° Omwm.
OCHOBHbIMW MpenMylLiecTBamMK ucnonb3oBaHust cononuvepa PPRC ans usrotoBneHus
TpybonpoBoAoB SABNATCA: OOMbLUOM CPOK CrnyXbbl (pacyeTHbIn He MeHee 50 nerT);
CpPaBHUTEMBHO HU3KME MOTEPU Ha TPeHWe >xuakocten B Tpybax (koadpduumeHT
9KBMBANEHTHOM pPaBHOMEPHO 3epHUCToM LwepoxoBatoctn K, =0,00002m); ObICTpbIA W



MPOCTOM MOHTa@X METOAOM Monmddy3HOM CBapkM, a Takke C  MWCMOMb30BaHWEM
KOMOMHMPOBaHHbIX pe3b00BbIX U hraHLEBLIX COEAUHEHUN.

MpownssoacTteeHHas komnaHus KOHTYP npoussogut Tpybbl M OUTUHMM M3 cononvmepa
nponuneHa ¢ atuneHom PP-R 80 B COOTBETCTBUM C TEXHUYECKUMWU YCIOBUAMMU,
cogepxaimmmca B FOCT 32415-2013 .

2. OcHOBHbBIE TEPMHHBI H ONpe/IesIeHUs

HoMuHanbHbIN HapyxHbIi guameTp d, MM: YCMNOBHbIM pasmep, COOTBETCTBYHOLLMN
MWHMManbHO LOMYCTUMOMY 3HAYEHWIO CPEeHEro Hapy>KHOro anameTpa Tpyoebl.
HoMuHanbHasa TonwMHa CTEHKM €, MM: YCMOBHbIM pasMep, COOTBETCTBYHOLLMN
MWHWManbHO AOMYCTUMON TOMNLMHE CTEHKM TPYObl B MHOOOMN TOUKE €€ MONePEeYHOro CeYeHus.
PacueTtHoe HanpsbkeHue Qs , MMa: JonyctMoe HanpskeHne B CTeHKke TpyObl B TeYeHUM
50 net npu Temnepatype 20°C c yyeTom koadduumeHTa 3anaca C.

Os =MRS/C

KoaddpumumeHT 3anaca npouHoctu C: beamepHas BennunHa, yuntbiBaroLLas 0CoOOeHHOCTU
aKkcnnyaTaumm TpybonpoBoAa oTnMYatoLLmMecs oT 3afaHHbIX npu pacyete MRS.
MuvHMManbHoe 3HadeHve koadduumeHTa 3anaca npoyHocTn Tpy6 m3 matepuana PPRC
paBHo: npu Temnepatype 20°C B TedeHun 50 neT npm ctatmyeckoM gaeneHun sBogsl C=1,25;
npu pabouen Temnepatype (Tpss) — C=1,5; makcumanbHo pabouen (Tmax) — C=1,3;
aBapuUMHOW, BO3HUKANOLWEA B  aBapuUiHbIX  CUTyauusix MNpU  HapylleHUM  CUCTEM
perynmpoBaHus (Tagap.) — C=1,0.

CraHgapTHoe pasmepHoe oTHoweHue SDR: be3pasvepHasi BenmyMHa, YACNEHHO paBHast
OTHOLLUEHNIO HOMWHANbHOrO HapyXHoro guametpa Tpybbl (dn) K HOMMHANbHOW TOMLMHE
CTEHKM (e).

Cepua Tpy6 S: bespasvepHas BenuumHa, onpepensemMas kak OTHOLUEHWE PacyeTHOro
HanpspkeHns O s K MakcmanbHo fonycTmomy pabodemy aasneHnto (Ppus)

S=0s/P.,.=(SDR-1)/2

MakcumanbHoe ponyctumoe pabouee paBneHue Ppys: MakcumanbHoe 3HauveHve
NMOCTOSIHHOrO BHYTPEHHEro AaBneHus Boabl B Tpybe npu Temnepatype 20°C B TedyeHumn 50
neT, okpyrneHHoe no NOCT 8032 fo bnwpkanero HkHero 3HaveHust psiaa R10, ecnn ato
3HayeHve Gonee 1,0MlMa, unn paga R20, ecnv oHo Gonee 2,0MIMa. Ona knaccudukaumm
Tpyb NpYMeEHsieTCs ycroBHas BeNuMYMHa, HoMuHansHoe faerenve PN BbipaxxeHHoe B Gapax,
yncneHHo paeHas Ppys.

MakcumanbHoe paGouee paBreHue npu noctosiHHou Temnepatype MOP, MMa -
NMOCTOSIHHOE BHYTPEHHEee faBneHne BoAbl B Tpybonposoae B TedeHun cpoka crnyxObl 50 ner.

MOP = 2 MRS C./(C(SDR-1))

Ine Ct¢ — KO3A(PULMEHT CHDKEHUS MakCMManbHOro paboyero faBneHus npu Temneparype
BoAbl bonee 20°C.

MakcumanbHoe pabouyee aaBrneHue Npyu NepeMeHHOM TeMnepaTypHOM pexumMe Prax,
MMMa — npu 3agaHHbIX YCNOBMAX 3KCnyaTaumm.

P.=0/8
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Fne T _ pacyeTHoe HarnpsikeHne B cTeHke Tpybbl MIMa, ans 3apgaHHoro knacca
aKcnnyaTauum.
MeToavka pacyeTa HanpskeHve B CTeHKe J0 no npaesuny MalHepa npvBeaeHa B
npunoxeHun 1.

3. TpeOGoBaHuss K HAAEKHOCTH TPYOONPOBOAOB M  KJACCHI
IKCIJIyaTAIlUH.

TpyObl, nsrotaBnMBaemMble NMpPou3BOACTBEHHON komnaHnen KOHTYP, moryT mpymeHsTbCst
ans cTpouTenscTBa TPyOOMPOBOLOB PasfMYHOro HasHadeHus. PacyeTHbIi cpok cryxObl
TpybonposozoB 13 matepuana PPRC 3aBvcuT OT BMAA TPaHCNOPTUPYEMOW XUAKOCTU U ee
XapaKkTePUCTUK: KOHLEHTpaLMK, AaBneHns n TeMnepaTypsbl.

[na cuctem BOoAOCHaGXEHMS 1 OTOMMEHNS MPUHST PS4 MakcUMmarbHbIX paboynx faBneHuin
P pas. 0,4; 0,6; 0,8 1 1,0 Mla 1 B 3aBMCMMOCTM OT Ha3Ha4yeHus Tpybonposoaa yCTaHOBMNEHbI
knaccbl ux akcnnyaTtaumm Tabnuua 3.

Tabnvuya 3
Knacc | Tpa6.,C| Bpems Tmakc., Bpems Tasap., C Bpems O6nacrtb
aKcnaya- npu C npu npu npuMeHeHus
Tayum Tpab., Twmakc., Tasap., u
roa roa
1 60 49 80 1 95 100 ropauee
BOgocHabxeHwe (60 C)
2 70 49 80 1 95 100 ropsqee
BogocHabxeHwe (70 C)
3 30 20 50 4,5 65 100 HusKOTEMMEpaTYpHOE
40 25 HanosnbHOe OTonNeHne
20 2,5 70 2,5 100 100 BeicokoTemnepa-
TypHOE HarosnbHoe
40 20 oTonneHve
4 60 25 HuskoTeMnepaTypHoe
oTornneHve
OTOMUTESNbHBIMU
npubopamu
20 14 90 1 100 100 BelcokoTeMnepaTypHoe
5 60 25 oTonneHme
80 10 OTOMUTESNbHBIM
npubopamu
- - - - - XonogHoe
XB >0 BOZOCHabXeHue

B Tabnuue npuHaTbI cneayowme 0603HauYeHus:

Tras. — pabouyaa Temnepartypa Wnm KoMOMHAUMA TemnepaTtyp TPaHCMopTUMPYEMOI BOAbI, onpeaenseMas
06nacTblo NPUMEHEHUS;

Tyare. — MakcUMansHasi paboyas Temnepartypa, 4ENCTBUE KOTOPOW OrPaHUYEHHO MO BPEMEHU;

Tasap. —  aBapuiiHas Temnepatypa, BO3HMKAKOLLAA B aBapUHLIX CUTyauWsX MPU HapyLIEeHUM CUCTeM
perynupoBaHus.

Tpybbl 1 UTUHIM, NpefHasHayYeHHble NS KNaccoB akcnnyatauum 1-5, [ormkHbl ObiTb
NpUroaHbIMM AN Krnacca 3kcniyaTauum XOnoAHoe BOLOCHaDXeHWe mnpu MakcuMmasribHOM
paboyem paeneHun 1,0 MMa.

Bbibop cepun Tpy® S, onpepensowmi MUHUManbHYH TOSMWMHY CTEHKM, ANS KMNaccoB
akcnnyataumm 1-5 BelumcnseTcs no popmyne:

4
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B Tabnvue 4 nprBeaeHbl pacyeTHble HanpsPKeHUs To y Ty cepumn S ans psaa paboynx
naenenun B Tpybonpoesogax (FOCT P 52134-2003).

Tabnuua 4
MakcumanbHoe Knacc 1 Knacc 2 Knacc 4 Knacc 5 Knacc XB
padouce Oo | S |on |8, | 00|58 |0sl|S. |0

AaBneHune o i o e o non 8] o 8] o
Pmax, MlMa -

0,4 6,9 5.3 6,9 4,8 6,9

06 51 3,6 5,5 3,2

' 3,09 2,13 3,30 1,90 6,93
0,8 3,8 2,7 4,1 2,4
1,0 3,0 2,1 3,3 1,9

TpyObl, npepHasHadeHHble ANA  KnaccoB  akcnnyaraumn  3-5  AOMKHbI  MMETb
KVCMOPOLONPOHMLIaeMOocTb He Bonee 0,1 r/(M° - cyT.). I AaHHbIX KNaccoB SKCMyaTaLum
PEKOMEHAYETCA MPUMEHSITE apMUPOBaHHYHO antomuHneBon neHton Tpydy (PPR-AL-PPR).
KoahrLMEHT NMHENHOro TENNOBOro paclumpeHns Takon Tpybel O = 0,05 mm/m “K.

4. IlpoekTHpoOBaHHE U MOHTAK TPYOONPOBOI0B.

Tpybbl 1 dutnHrKM, unsrotoeneHHble MK KOHTYP un3 PPRC MoryT npuMeHsiTbCs Mpu
npoknagke TexHOMorMyeckvx TpPyOOMNpoOBOAOB [ANS  TPAHCMOPTUPOBAHWUS  XUOKUX W©
razoobpasHbix MPOAYKTOB. B mpunoxeHnn 2 npuBeaeHbl CBEAEHNS O XMMUYECKOW CTOMKOCTH
maTtepuana. [MpoekTMpoBaHMe TEXHOMOrMYeckux TpPyOONpPOBOAOB B KaXAOM KOHKPETHOM
criy4ae AOIPKHO OCYLLECTBMATLCA B COOTBETCTBUMM C «MHCTpyKLmMen mo mpoeKkTMpoBaHWo
TexHonornyecknx TpybonpoBoaoB 13 nnactmaccosbix Tpyd6 CH 550-82», OCT 36-100.309-
86, CCBT «MoHTax TexHonormyeckux TtpybornposofoB. TpeboBaHusi GesomacHOCTU» W
LPYrvMy BELOMCTBEHHBLIMN HOPMATMBHBLIMU [LOKYMEHTaMM.

3anpelyaeTcss npoknagka TexHomnorndeckux TpybornposogoB u3 matepmana PPRC B
NMOMeLLEHNSAX, OTHOCSLLMXCS MO NOXapHOW onacHOCTU k kateropusam A, b, B.

HopMmbl MpoeKTMpoBaHUS U MOHTaxa TpyOonpoBOAOB ANsS CUCTEM BOAOCHAGKEHWUs
copepxarcsa B CHulM 2.04.01-85 n B ceogax npasun CIT40-101-96 n CIM 40-102-2000.
HanopHble TpyObl, npeaHa3HayeHHble ANs  BHYTPEHHUX  BOLOMPOBOAOB  AOMMKHbI
COeAMHSATLCSI Ha cBapke B pacTpyb, pasbeMHble COeANHEHWS NPefyCMaTpUBatoTCs B MecTax
YCTaHOBKM apmMaTypbl, NMPUCOEAUHEHUI K 0BOPYAOBaHMIO U AN BO3MOXHOCTUA [eMOHTaxa
anemeHToB TpybonpoBoaa B npoLecce aKkcnyaTauumm.

4.1. KommneHcanus JJUHEITHOr0 paciidpeHust TpyoonpoBoaa
~ 'I “
BenununHa nuHenHoro paclumpeHnst yqactka TpyGonposoga ‘! Mpu OTKPLITOM Mpoknagke
onpegensieTcs no popmyne:

Af = aL:At



rne Af - pacyeTHas makcymanbHas pasHOCTb TemmepaTyp (Mexay paboueit v npu ero
MOHTaxe).

[na ycTpaHeHWs [OMNOMHUTENbHBIX HaNPSXKEHWA, BO3HUKAOLMX NMPU PACTSXKEHUN U CXKaTUK
NMPUBOASALLMX K COKPALLUEHWO CpoKa aJKchnyatauun TpybonpoBona, WCMonb3yTcst
KOMMEeHcaTopbl.

Heobxoanmo pasnuyaTtb KOMMEHCaLmWIo Ha YANMHEHNE 1 Ha cokpalleHne Tpybonposoaa.
KomneHcauma nMHENHOro pacluMpeHusi MOXEeT ObiTb peanu3oBaHa MNyTeM MpoKNaaku
TpybonpoBoaa 3MEKON 1 MPUMEHEHMEM KOMMEHCUPYIOLLMX dneMeHToB. Cpeam HUX: OTBOAbI
(yron 90°C), I - oB6pasHble 1 NeTneobpasHble KOMIEHCaTOPbI.

KomneHcupytowasi cnocobHocTb = YrIOBOrO KOMMEHCcaTopa, OCHOBaHHas Ha uarnbe
HesakpenneHHoro yyacTka TpyObl (pyc. 2) BbluMcnsieTcst No popmyne:
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MakcumanbHoe — 3HayeHVe  KOMMEHCauuW  JIMHEMHOrO  paclUMpeHns  MeTneBbIM
KOMMEeHCcaTopoM npvBefeHbl B Tabnmue 8.

Tabnuua 8
Aunametp Tpy6 dn, MM KomMneHcupyowas cnoco6HOCTb, MM
20 80
25 65-70
32 55
40 45

Mpy MOHTaxe NeTneBoro kKOMNeHcaTopa HeobXOANMO co3aaThb NpeaBapUTENbHOE NMHENHOE
HanpsbkeHVe ckaTvem ero B Criydae SKCrryatauuy npy MOoBbILEHHbIX Temreparypax Wnm
pacTskeHMeM Npu NOHWKEHHBIX TEMMepaTypax.

4.2. llpoxkiaaka Tpy6onpoBoa0B

Mpoknagka Tpy6oNpoBOLOB MOXET BbINOMHATLCSA: OTKPbITOW, MOA LUTYKaTypKOW, B rPyHTE,
waxTax unu kaHanax (CHul 2.04.01-85*, CHwull 21-01-97).

Tpy6Bonposoabl 13 matepmana PPRC pomkHbl ObiTh 3awuileHbl OT ynbTpaduoneToBoro
n3nyyveHns (monagaHns NPsiMbIX COMHEYHBIX NyYent).

KpenneHve TpybonpoBOAOB BLIMNOMHAETCA Ha KPOHLUTEMHaX, ornopax K nopgsecax. [ns
3aLUMTbl OT MEXaHUYECKMX MOBPEXAEHNIN MPUMEHSIETCS CKpbITasi MPoKnaaka TpyoonpoBoaoB:
B KaHanax, 6oposgax W CTPOUTEMbHbIX KOHCTPYKUMSX, BHYTPU LAXT U B TPyHTE
(BeckaHanbHas npoknaaka).

Mpw npoxoge Yepes cTeHy TpyObl AOMKHbI ObITb 3aLMLLEHBI OT MEXAHUYECKUX NMOBPEXAEHMN
13-3a TPEHMS ee O LLepoxXoBaTble MNOBEPXHOCTU UNnu caaenvBaHns. CnepyeT pasnuyath ABa
cnyyas:

- Tpyb6a HemoABWXKHA B CTEHE MpW 3KchnyaTaumm puc. 5;

- TpyOa ckonb3uT B pyTnape, 3akpenneHHOM B CTEHe puc. 6.

[ns dukcaumm TpyObl B CTEHE MPUMEHSIOTCA MydThl U OrpaHUYUTENbHbIE 3NIEMEHTLI (PUC.B,
M3roToBneHHble 13 6onee MArkMX nnactMmacce (MONUBUHUIXIOPUAA UM NONNITUNEHA).

B cnyyae nocagku TpyObl C TPEHNEM CKOMNBXEHUS B PyTNsSipe HEOBX0AMMO NPUHMMaTL MEpPbI
o 3awuTe ee OT LapanuH: UCnomnb3oBaHWe MArKMX NnacTMace AN U3roToBrneHua yTnsapa,
HabMBKM BOMOKHUCTLIX MaTepuarnos B 3a30p Mexay Tpybon dytnapa u Tpybonposoaa.

[ns NCKNoYeHMA BO3MOXHOCTN pacrnpoCTpaHeHNs noxapa Yepes CTeHbl U NepekpbITUS No
TpybaM MPUMEHSIIOTCA OTCeKaTenu OrHs U noxapHble nperpagbl. [MpoTuBonoxapHsle
nperpagbl yCTaHaBNMBAKOTCA C KKA0M CTOPOHbI CTEHbI, @ NMPY NPOX0Ae Yepes NepeKpbITUs —
TOMNBKO C HUXKHEW CTOPOHbI, C BEPXHEN CTOPOHbI YCTaHaBNMBAETCSA OrHe3allMTHas nimTa.
[MpoTueonoxapHas nperpaga npeacraBnaeT cobon MaHXeTy 13 BCNy4YMBaroLLEero marepuana
npu cunbHOM Harpeee. KOMNOHEeHTbI MaTepurana pacLUMpSiFOTCSA U 3aMOSHSAT NPOXOA (B TOM
ymucne n BHyTpu TpyObl). B oTBepcTma B cTeHe (nepekpbiTns) Ana Tpy6 npoTmBonoxapHas
nperpaga ycraHaenmeaeTcs Ha rinyouHy 90mm.

KonunyecTBo onopHbIx ToYek Kpenexa TpybonpoBoja 3aBuCUT OT TEMMNEPaTypbl U MAOTHOCTU
rnepekayMBaeMon XMUAKOCTW, cepunm U pauametpa Tpyb. B Tabnuue 9 npvBeaeHbl
peKoMeHAyeMble  3HaYeHUS  PacCTOSHUW  MexXAy  KPenneHusMn  ropuaoHTasbHOro
TpybonpoBoga B 3aBUCUMOCTW OT TemnepaTypbl TEMNOHOCUTENS (BOAbI Unu rivkons). Mpu
BEPTUKaNbHOW MPOKNafke 3TW PacCTOSHUA MOXHO yBENMYUTbL npubnuamtensHo Ha 30%.
PaccTtosHmns mexay onopHbIMM Todkamu Tpybornposoga w3 crabunmampoBaHHOM TpyObl
npusezeHo B Tabnuue 9.
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Cepus S Anametp PaccrosiHue Mexxaly OnopHbIMU TOUKaMK, CM
(cranpaprtHoe | Tpy6onpo-
pa3MepHoe Bopa, MM Temnepatypa TennoHocutens, C
OTHOLIEHHne
SDR) 20 30 40 50 60 80
20 95 90 85 85 80 70
25 100 100 100 95 90 85
32 120 115 115 110 100 90
S25 40 130 130 125 120 115 100
SDRI 6 50 150 150 140 130 125 110
63 170 160 155 150 145 125
75 185 180 175 160 155 140
90 200 200 185 180 175 150
110 220 215 210 195 190 165
20 90 80 80 80 70 65
25 95 95 95 90 80 75
32 110 105 105 100 95 80
$3.2 40 120 120 115 110 105 95
SDR 7.4 50 135 130 125 120 115 100
63 155 150 145 135 130 115
75 170 165 160 150 145 125
90 180 180 170 165 160 135
110 200 195 190 180 175 155
20 80 75 70 70 65 60
25 85 85 85 80 75 70
32 100 95 95 90 85 75
S5 40 110 110 105 100 95 85
SDR 11 50 125 120 115 110 105 90
63 140 135 130 125 120 105
75 155 150 145 135 130 115
90 165 165 155 150 154 125
110 185 180 175 165 160 140




B cny4ae npumererms 1 — o6pasHbix kKoMneHcaTopoB Ha TPyGoNpoBOAax PEKOMEHLYHOTCS
rokasaHHble Ha PUCYHKe 7 cnocobbl NPOKNagKu.
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Mpn npoknagke TpybonpoBoga non LUTyKaTypkonm Heobxoaumo co3faTtb cBobofgHoe
NMPOCTPaHCTBO B kaHanax Ans ABWKEHUS TPyD 13-3a NIMHEHOro paclUMpeHns U 3aLUTUTb UX
OT MeXaHWYeckux noBpexaeHUn. [Ons 3awmtbl Tpy® OT MexaHWYeckuX MNOBPEXAEHMI
pPEKOMEHIYETCA MPVMEHSTb TEMMOM3O0NALMI0 U3 BCMEHEHHOro nonuatuneHa. Paspeluaetca
npounssoaunTb 3anmeky TpybonposogoB M3 PPRC B GeTOHHbIX CTsXKKax MNpU Hanmuuum
Tennounsonsuum. Cneayet oTMeTUTb, YTo TPyObl 3 PPRC He pekoMeHpyeTcs MpUMEHST B
cucTemMax «Tennbiii Mon» 13-3a HU3KOWM TEMMOMNPOBOAHOCTM MaTepuana.

4.3. Coeaunenue TpyO Nmpu MOHTAaXKe.

CoefumHeHne Tpyb cnocobom nonuddy3HOM CBapKM OCYLLECTBMSETCA MPU YCHOBUW, YTO
MaTepuanbel HaxogsTca B ogHou rpynne (PPR — 80) u B ogHOM Knacce cBapvBaeMOCTW.
Knacc cBapuBaemMocT onpefensieTcs Ha OCHOBE MHAEKCa TeKy4ecTW pacriaBa rpaHynsta
(MTI) n npakTU4Yeckn He 3aBUCUT OT MPOU3BOANTENS ChIPbS.
[ns BbINOMHEHUS] CBapO4YHbIX PaboT HeoOXOAMM CcreayrLlmi Habop WHCTPyMeHTa W
pacxoAHbIX MaTepunanos:
- NONNAPY3MOHHbBIA CBAPOYHbIA annapar,
- NonMdy3noHHbIE HAacaaKW (ANs Kax4oro AnameTtpa TpyObl — napa);
- KOHTaKTHbIV TEPMOMETP;
- Tpy6opes 1 HOXHULbI;
- LleHTpupytoLLee npucnocobneHve ans ceapmeaHuns Tpyo 60nbLUMX 4MamMeTPOB,;
- 3a4YMCTHOWM MHCTPYMEHT AN TPYO, apMUPOBaHHbLIX antoMUHUEM;
- MOHTaXHbIN HOX C KOPOTKNM Ne3BUEM;
- pyneTka nsmeputensHas;
- BETOLUb xJion4yaTtobymaxHas,
- TEXHUYECKUIA CNIMPT (M30MPOMMUIOBLIN, 3TUMOBBIN).
[Monnddy3anoHHbIe cBapOYHble annapaTtbl PasnMyaroTCa MO MOLLHOCTM B 3aBUCUMOCTU OT
pa3mepoB Tpyb, KOTOpble MMM CBapUBAKOT. Tak, HanpuMep CBapOYHbIA annapaTt MOLLHOCTHHO
600BT komnnekTyetca Hacagkamu ot 20mm go 40mm. [Ing 800BT komnnekT yBenuumBaeTcs
fo 63MM, a annapatom MolHocTbo 1200BT  MOXHO MOHTMpoBaThe Tpybbl Ao 110MMm.
CBapoyHble  Hacagku  CHapyxu WMeKT  crneuuansHoe  TedrioHOBOE  MOKPbITUE,
npefoTBpallarolliee MpuIMnaHve MoNuUNponuneHa K Hacagke npu Harpese TpyObl U
dutuHroB. Paamepbl paboven obnactm Hacafok (puc. 5) craHgapTUM3vpoBaHbl Mnpu
Temnepatype 260°C n nepen MX WCNOMb30OBaHWEM ANA CBapKM HEOBXOAMMO MPOBEpUTb
COOTBETCTBME pPa3MepoB, npueseeHHbIM B Tabnuue 10 .
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Pacynox §
n;:-”';,l’,_l'_-"jlﬂl'_lHHh 8 HAKNAER Ta6nmua 10
Avamerp di d2 d3 d4 fi f2 r
Tpy6onposopa
d, Mmm

20 20.15 19.94 19.40 19.65 12.0 14.0 2.5
25 25.15 24.92 24.37 24.65 13.0 15.0 2.5
32 32.15 31.90 31.34 31.65 14.5 16.5 3.0
40 40.15 39.88 39.31 39.65 16.0 18.0 3.0
50 50.20 49.84 49.22 49.65 18.0 20.0 3.0
63 63.20 62.78 62.22 62.70 24.0 24.0 4.0
75 75.25 74.57 73.67 74.98 26.0 26.0 4.0
90 90.30 89.54 88.61 90.05 29.0 29.0 4.0
110 110.30 109.45 108.48 110.10 32.5 325 4.0

4.4. TlocsienoBaTe IbHOCTD BHINOJIHEHHS ONlepaluii pH cBapKe.

1.

w
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3akpenuTb Hacafky Ha CBapO4YHbIA anmapat M OYUCTUTb WX OT XMpa U OCTaTKOB
maTtepuana. [ins o6e3xmprBaHUst UICNONb30BaTb CNYPT U BETOLLIb.

Bkntounte annmapat B pos3eTky C HanpsbkeHnem 220B, 50IMy. [lMogoxpatb, mnoka
yCTaHOBUTCHA TemnepaTtypa Ha Hacapgkax. C MOMOLLbH KOHTaKTHOro TepMomeTpa
npoBepuTL TemnepaTypy Hacapok. OHa aomkHa 6bime 260+50C. B cryuae, ecnu
Temnepartypa OTNM4aeTcsi OT 3aaHHON HeoBXOLMMO OTpPEerynvMpoBatb TepMocTaT U
3amepbl NOBTOPUTL. [MOATAHYTL KIHOYOM KpEenneHne Hacaaok.

OTpesatb TpyDy Mon MpsMbIM YrOM K OCKM C MOMOLLbI HOXHML, unn Tpybopesa.
Ypanute 3ayceHubl HOXOM uWNM  cneumansHeIM npucnocobneHvem. Ha TpybBax
AnameTpoM 6onee 40 MM CHATb HapyxHyto dacky ¢ TpyObl nog yrnom 30-400.

Ha koHLe Tpybbl OTMETUTL KapaHaallom riybuHy cBapuBaHus.

TwartenbHO 06e3XMPUTb U OYUCTUTL OT P3N CBapuBaeMble MOBEPXHOCTU TPyObl 1
putmHra.

. OpHOBpPEeMeHHO BCTaBUTb TPyDOY 1 UTUHT B HarpeBaTesbHble Hacafkv Ha CBapOYHOM

annapate. Bpawatb TpyOy 1 dountuHr npm atom kateropuyeckn SAMNPELLEHO, T.k. aTo
MOXET MPVBECTU K OTPbIBY HArpeToro Crosi NoMnponmuneHa oT OCHOBbI.




6. HarpeTb cBapviBaemble feTanv B TeYeHUM BPEeMEHW, ykasaHHoro B Tabnuue 12.
Bpemsi HarpeBa ucuMcrnsieTcss ¢ MOMeHTa, korga Tpyba v UTUHF yCTaHOBMEHbI B
HacagKku Ha 3afaHHyro rnyouHy.

Harpetble netanu, He KpyTsi UX BbITALIWTb U3 HarpeBaTenbHbIX HAacafoK 1 BCTaBUTb
Apyr B [pyra Ha OTMeuYeHHyto rnybuHy cBapvBaHus. Bokpyr cBapuBaemoro LuBa
LomkHO obpasoBatbes yTosnweHme (OypT). MNMpoBepuTb COOCHOCTL TPYObl U PUTUHTa.
3advkcmpoBaTe COeAMHEHWE Ha BPEeMs 4Y4acTUYHOro OxnaxaeHus. B Tevenum
BPEMEHWN YaCTUYHOrO OXNaXAEHWsI He JOoMyckatoTcs Nobble MexaHU4Yeckne Harpyskum
Ha cBapeHHbI LWoB. [onHaa Harpyska Ha coefuHeHue fonyckaeTcsi He paHee 30
MWHYT Nocre CBapKu.

7. MNMpoBepuTb KA4eCTBO CBaPKU.

Tabnuua 12
Hapy»xHbiit Fny6buna Bpemst HarpeBa, | MakcuMmanbHoe Bpemsi
Avametp Tpy6bl, | cBapuBaHus, MM c BpeMs Ha 4YacTUYHOro
MM KOPPEKLMIO WBa, | OXNa)XAEHMS,
c MUWH
20 14 5 4 2
25 15 7 4 2
32 17 8 6 4
40 18 12 6 4
50 20 18 6 4
63 26 24 8 6
75 29 30 8 8
90 32 40 8 8
110 35 50 8 8

lMpumvevaHre: npu Temnepatype Bo3gyxa Hwke +5°C Bpems HarpeBa A[OMKHO ObiTb
yBennyeHo Ha 50%. [Npu aTomM TemnepaTtypa COefuHSEMbIX AeTanen He [oShkHa ObiTb
MeHee +5°C.

Mpu cbopke coefnHeHUs He crieayeT BCTaBnATb TPyOy B AeTanb CIMLLKOM rryboko mns-3a
BO3MOXHOCTM 00pasoBaHWs CyXeHUst Wnu Aaxe 3akyrnopku Tpy6el. [ns  ceapku
TpybonpoBofoB AuvameTrpamu ©Gornee 40MM pEeKOMEHLYETCS MNPUMEHSTb CBapOYHble
npucnocobneHns — LieHTpaTopbl, obecneyrBatoLLme BbICOKYH TOYHOCTb COOCHOCTU CThblka U
rnybuHy nocagku. lMpu cBapvBaHuu TpyO AuvameTpoM 75MM ©n Goree uvcrnonb3oBaHue
LleHTpaTopoB 0653aTenbHO.

B Tabnvue 11 npviBeaeHbl BO3MOXHble LedEKTbl CBApHbIX COEAMHEHUA W MPUYUHBI WX
BO3HWKHOBEHMSI.



Tabnvuya 12

CBOWCTBO

Onucanue pgedekra

ﬂpuqmla BO3HUKHOBEHUSA

BypT OTAENeH OT CBapO4HOro
1LIBA UM OTCYTCTBYET C OAHOM
UM 06enx CTOpoH

OuyeHb BbICOKas TeMMepaTypa Harpesa
Hacafiok. YpesmepHas AiHa Hacafok.
HenonycTMble OTK/IOHEHNS MO BPEMEHM
Harpeea martepuana.

|

Manas BbicoTa 6ypTa unm ero
OTCYTCTBWE C OLHON MU 06emnx
CTOPOH LWBa

OueHb Manoe BpeMmst Harpesa. O4YeHb HU3Kast
TeMnepaTypa Harpesa HacazoK. HapysHbiii
LMaAMETp Tpy6bl MM BHYTPEHHMIA
NOCaA04HbIN AUAMETP (PUTUHrA BbILLE
[Z0nyCTUMOrO.

CnoucTas ¢opma 6ypTa unm ero
oTcyTcTBUE( B YacTV Uiun no
BCEN ANVHE CBAPOYHOrO LLIBA)

MonapaHue rpsisu B coeauHeHwue.
HekavecTBeHHas 06paboTka CBapuBaeMbIX
NOBEPXHOCTEN. Ype3Bbl4aliHO BbICOKast
TemMnepaTypa Harpesa HaKOHEYHWKOB.

Kocoit cTbik

He BblaepaHa COOCHOCTb TPyObl U (UTHHIA
npwv ceapke. Mpu MoHTaxe Tpy6onposoaa
[OMyCKaeTCst OTKJIOHEHWE OT OcK He Gonee
0,2%.

[Jedopmauus unu oBanbHOCTb
Kpaes Tpy6bl Unn GUTUHra
nocne cBapuBaHus

HenpasunbHas dukcaums Tpybbl unu
(DUTUHra MW HEMPUrOAHO 3aXMMHOE
NPUCroCco6/eHme.

HenocratouHast fiMHa
CBapOo4HOro LIBa B CEACTBUAN
HEMOJTHON MM YacTUYHOM
niaBku MaTepuana

Manoe Bpems HarpeBa MaTepuana. KoHel,
TPy6bl He 06pe3aH Moz NPsMbIM YTIOM.
Hu3kas TeMnepaTypa Harpeea Hacafok.

OceBoe cMeLLeHne Npu OXNaxAeHUN
coefiMHeHust. MpeBsbilleHe BpeMeHn
CTbIKOBKN COEAMHEHMS.

O6pazoBaHMe NycTOT B CBAPHOM
coeanHeHnn

MoBpeXAeH1e NOBEPXHOCTU TPYObl.
[MpeBbILLEHNE OTKIIOHEHMI B pa3Mepax
Tpy6bl U (Mnn) huTHHra. CMeLLeHre No ocu
coenyHeHus.

HenonHoe csapueaHue

TepMnyeckoe NoBpexaeHne maTepuana.
3arpsisHeHNe COeAMHSAEMbIX MOBEPXHOCTEN.
HecoemecTumocTb CBapuBaeMbIx
MaTepuanos. OcTaTku maTtepuana Ha
Hacazkax (npurap).

Cy>eHue npoxoaa B MecTe
CBapKku

BbICOKOE /JaBfeHe Npy COBAMHEHUM CThIKa.
MpeBbILLIEHO BPEMS HAarpesa MaTepuana.
Bbicokasi TeMmepaTypa CBapMBaemMoro
martepuana.
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Mopbl U HanU4Me npuMecei B
LUBE COEANHEHMS!

MonazsaHue Bnary Uu pacTBOpUTENSs B CTbIK
npu CBapke. 3arpsi3HeHVe HarpeBaTe/bHbIX
HacafioK.




4.5. llpumeHeHue pe3b00BBIX COeTHMHEHMIA.

Mpy MoHTaxe TPyOOMPOBOAOB MOryT TMPUMEHSATBCA Crieayrolime Buibl  pe3bboBbIX
COeVHEHWNN:

- NEPEexXoHVK C BNasiHHOW B MNNaCTUK NaTyHHOW BTYIKOW C BHYTPEHHEWN N Hapy>KHOW TpyOHOM
pesbbol;

- pa3bopHoe coenHEHNE C HaKUAHBbIMW rankamu;

- pa3bopHble CoeIMHEHNS C HaKUAHBIMU bnaHLamu.

MNepexoaHUKM ¢ BNasHHLIMU NaTyHHbIMU Pe3b60BbLIMY BTYNKaMu.

[MepexonHuk c pe3bboBOM BTYyRKOM MpuBapuBaeTcs K Tpybam crnocobom nonvddysHom
CBapKku. YMNnoTHeHVe pe3bbbl MPOU3BOAUTCA C WCMONb30BaHWEM (HTOPOMMACTOBOM NMEHThI
(PYM), nnn apyrumn NONMMEPHbIMU yNnoTHUTENAMU. Mcrnone3oBaHue Takux martepuanos
Kak MeH 1Unu nakns He JonyckaeTcs.

[Mpn coeanHeHnn pe3bbOoBON YacTK NepexofHuka ¢ pe3bbon OTBETHOW AeTann HeobxoamMmo
MCMOMb30BaTh CreuuanbHbIi  NEHTOYHbINM  Kntod, obecneumBarolmii  obxsaT Mo BCen
OKPYXXHOCTM buTuHra. He ponyckaetcs NpUMeHATb OOMbLUOE yCUNMe Mnpu  MOHTaxe
pe3bOoBbIX (PUTUHIOB M3-32 OMACHOCTW OTPpbiBA MMACTMKOBOW 4actu uTMHra ot
mMeTannuyeckon. Takke, ecnun oTeeTHas pesbba He COOTBETCTBYET CTaHAAPTHbLIM pasmepam
(B «MNHOCEY» UMM B KMUHYCEY»), TO 3TO MOXET MPMBECTU MO0 K pas3pyLLUEHNIO METanINYecKom
BCTaBkW B pUTKHre, Nmbo K cpbiBy pe3bb0BOro CoeAnHeHNs.

B cnyyae npyMeHeHus UTUHIOB APYrX MPOM3BOAUTENEN HEOBXOAMMO NPOBEPUTL:

- Mapky nonumepHoro matepuana (PPRC) v ero nHgekc Teky4ectu pacnnasa;

- mMatepuan MeTannmnyeckon BTYNKM (0BbIMHO 3TO HUKenupoBaHHas natyHs JIC 59-1).
[MprMeHeHWe cTanbHbIX BTYOK HE AOMYyCKaeTCs.

- HaOEXHOCTb COEAMHEHMS MEeTanmn-nnacTuk Mpu MEXaHWYECKMX Harpyskax U TemnnoBoMm
pacLumpeHnm.

PUTKHIM C NaTyHHbIMW BCTaBKaMK 3anpeLleHo NpUMEHsTb Npu Npoknagke TpybonpoBoaos,
npeaHasHa4eHHbIX ans TPaHCMOPTUPOBKM KOPPO3MOHHO-aKTUBHbIX XupgKocren
(xnopuvpoBaHHas Boga, pacTBOpbI COMEN, KUCNOTbl U T.4.).

Pa36opHble coeauHEHUA C HAKUOHbLIMU rankamm.

Pa3bopHble COeAuHEeHVs MPUMEHSATCH ANA  NOACOEAVHEHWS PasfUYHOM  apmartypbl
(Hacochbl, KpaHbl, PaCXoAOMEpPbI, KOHTPOMbHO-M3MepUTENbHbIE MPUBOPbLI U T.4.) K cUCTEMe
Tpybonposoga. A Takke, [ANA BO3MOXHOCTM OTCOEAMHEHWs 4Yactu Tpybonposopa
(HampumMep, ANs ero 3ameHbl), He pas3bupas Bcto cucTeMy. NPON3BOACTBEHHAS KOMMaHWUs
KOHTYP «komnnektyeT cBOM pa3bopHble COEAMHEHUS CUIMMKOHOBBLIMW  KOMbLIEBbIMM
npoknagkamu, obecrneymBatoLLMN BbICOKYHO TEPMUYECKYH CTOMKOCTb M 3MacTUYHOCTb B
TeYeHUn BCero cpoka crnyobl Tpybonposoga.

Pa36opHble coeAHEHUN C HaKMAHbIMU (hraHLaMun.

[aHHble  coeavHeHUs  nNpegHasHadeHbl  AnA  MOAKMYEHUS  MONMNPOMUIEHOBOro
Tpybonpoeoga anametpom 50 -110Mm kK apyrum Bugam TpyO M 3anopHoOn apmaTtypbl C
pasmepom ot dy40 po dy100. Pasmepbl COOTBETCTBMS MONMMUMPONMIEHOBbLIX (raHLEeBbIX
COEANHEHUI U OTBETHbIX CTanbHbIX (hnaHLEeB NpuBeaeHbl B Tabnunue 14.

Tabnuua 14
Anamertp dnaHuyesoro coeauHeHns PPR, MM CooTBeTCTBME pa3Mepy cTanbHoro naxua, iy
d40 Hy32
ds0 Hy40
de3 ay50
d75 [y65
doo [y80
di10 [y100
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4.6. UcnbiTaHue TPYOONPOBOAOB AaBJICHHEM.

Bce cMoHTMpoBaHHbIe TPyOOnpPOBOAbLI JOMKHbI ObITb NOABEPrHYThI UCMbITAHWUAM AaBreHnemM
cornacHo CHwul1 3.05.01-75, CIM 40-101-96, CI1 40-102-2000.

HanopHble TpybonpoBoAbl UCMBITLIBAIOTCSH HA MPOYHOCTb Y FTEPMETUHHOCTb MMAPaBANYECKUM
N NHeBMaTu4ecknum crnocobom. MNpeaBapuTenbHble UCMbITAHUSA Ha MPOYHOCTb BbIMOMHATCS
rnocre 3aBeplUeHusi Bcex paboT Ha paHHOM y4yacTke Tpybonposoga. lmapasnuueckue
ncnbiTaHNs TPy6oNpoBOAOB AOMKHbLI NMPOU3BOAUTLCA NPU TeMnepaTtype B 34aHUN He MeHee
+50C. Temnepatypa BOAbl NCMOMb3YEMOWN NPY NPOBELEHNN UCTbITAHUA AOSKHA ObITb Takke
He Hwke +5°C. 3anonHeHWe CMOHTMPOBAHHOrO TpybonpoBoga BOAOW  MOXET
OCYyLLIECTBMATLCA HE paHee 4Yem 4epes 2 4aca Nnocne CBapKu MOCEeAHEro COeanHeHus, a
WCMNbITaHNA — He paHee, YeMm vepes 16 yacos.

MpepBapuTenbHbIe TMOPaBINYECKUE UCTILITAHUS.
MpeaBapuTenbHble  rMApaBNUMYEcKME  UCTbITAHUA  MPOU3BOAATCA B ClEAyHoLlen
rocrnenoBaTenbHOCTH:
1. TpyGonpoBoa  3amnonHSeTCsa  BOAOW, CTPaBMBAOTCA  OCTaTkM  BO3fyxa MU
BblAEPKMBaETCA 6€3 [aBNeHNs B TEYEHMM 2-X 4acos;,
2. B TpyBonpoBoge cosnaetcs ucnbiTatensHoe aasnenue (P! v oHo nopnepxusaetcs
B TeyeHumn 0,5 vaca; )
3. WcnbiTaTensHoe faBneHne CHWKAETCS [0 PacyeTHoro (Posd n NMPOVU3BOAUTCA OCMOTP
TpybonpoBoaa.
F_=15F
WcnbiTaTensHoe faBrneHne NpUHUMAaeTCs paBHbIM * wee— ' we | TOE
[F...] - makcumansHoe paboyee faBneHve Npy akcnnyataumm Tpybonpoeoaa.
MpeaBapuTenbHble UCMbITaHUA TPyOOMpoBOAa CUMTAROTCA MOMOXWUTEMBHBIMU, €CNU MOA
ncnbiTaTeNbHbIM AaBNeHneM He OBHapyXeHbl paspbiBbl TPYO, CTLIKOB U COEAMHUTENbHbLIX
netanen ,a noa pabouvm AaBneHneM He 0BHapy»KeHbl BUAUMbIE YyTEYKN BOAbI.

OKoHuaTesbHbIe rmapaBrnMyeckue UCNbITaHUSA.

OkoH4aTenbHble rmapaenuyeckme McnbITaHus npoBOAATCS B crnenyoLlen
rnocrneaoBaTenbHOCTU:

- B TpyGonpoBoAe co3faeTcs AaBneHme L NOALEPKMBAETCA B TEYEHMM 2-X YACOB, a Npu
nagenun gaenenns Ha 0,02 MlMa npomsBoauTCs Nofkavdka Boabl;

- [aBfeHne NogHMMaeTCs 4O YPOBHS UCMbITATENbHOro F.. 3a nepuog He 6onee 10 MUHYT 1
NOALEPKMBAETCSA B TEYEHMN 2-X YACOB.

MHeBMaTnyeckue (MaHOMeTpUYECKUE) UCTIbITAHUS.

[MHeBmMaTnyeckne (MaHOMETPUYECKUE) UCTbITAHUS TPYOOMPOBOAOB, BbIMOMHEHHBIX U3
NONUMEPHbIX MaTepuanos, MPOU3BOAATCA TOMbKO MpU Ha3EMHOW W  HaA3eMHOW KX
npoknagke B CrefyoLmx cryyasx:

- NPYMeHeHWe BOAbI HEAOMYCTUMO MO TEXHWUYECKUM NPUYMHAM;

- BoAga B He0OX0AMMOM KOMMYeCTBe OTCYTCTBYET,

- TemnepaTtypa okpyxatoLLero Bosgyxa Hmke 0°C.

[Mopspok nposBefeHVs MnHEeBMATUYECKUX WUCMbITaHWA W TpeboBaHua 6GesonacHocTn npu
npoBefeHn paboT [OIMKHbI COAEPXKaTLCS B MPOEKTE Ha TPyOOonpoBoa.

5. TpancnopTupoBaHue U XpaHeHHe.

TpyGbl 1 PUTUHMM NepeBo3ATCs MoObIM BUAOM TpaHCMopTa B COOTBETCTBUM C MpaBuiamm
MEepPEBO3KN TPY30B WM TEXHWYECKUMU YCIOBMSIMM MOTPY3KM W KpenneHus rpy3os. [pu
nepesoske TPybObl HEOOXOAUMO YKNaablBaTb Ha POBHYH MOBEPXHOCTb TPaHCMOPTHbIX
CPEeACTB, MPenoXpaHsisi OT OCTPbIX METanfMYeckux yrioeB u pebep nnatgopmbl. [Mpu
14



Temnepatype Bo3gyxa Hwke -10°C  HeobxoguMO  MPUMEHATb  Ocobble  Mepbl
NPeLoCTOPOXHOCTN (TPyObl He un3rmbatb, He OpocaTb W He nNpuaaBnMBaTb TSHKEMbIMU
npegMeTamm).

Tpybbl 1 PUTUHIU HEOBXOLMMO 3alUMLLaTb OT MEXaHUYeCKUX MOBPEXAEHWN, COSNHEYHOro
N3NyYeHus, AeUCTBMS Tenna (MUHMManbHOE PacCTOsiHME OT OTOMUTEMbHbIX MPUOOPOB 1
HensonMpoBaHHbIX TpybonpoBogoB He meHee 1,0M), OpraHM4eckux pacTBopuTenen u
aTMOCEEPHbBIX OCaKOB.

Mecta xpaHeHusi Tpy6 LOMmKHbI ObiTb POBHBLIMW, TPYObl LOMKHbI ObITb YNOXeEHbl MO BCEN
ANVHE, BbICOTa Crosi He [OMKHa npeBbiwaTth 1,2M. nepeTtackmBatb W OpocaTb TpyObl
3anpeLyaetcs. Obpawarsca ¢ matepuanom PPRC npu TemnepaType okpyxaroLlero Bosayxa
Hwke -50C HeobxoAMMO C MOBbLILEHHOW OCTOPOXHOCTbIO.  LlapanuHbl, BO3HMKLIME
BCMEACTBME HEMPaBUibHOTO XPaHEHWs UM TPaHCMOPTUPOBKX, MOTYT ABAATHCA MPUYMHOMN
BO3HUKHOBEHWS TPELLMH.

Tpybbl [OMKHBI XPAHWUTLCS Ha CTEMnaXax B 3aKPbITbIX MOMELLEHUAX UMW MOL HaBECOM.
Bbicota wrtabena npu KpaTKOBPEMEHHOM XpaHeHUn Tpyb He [orkHa npesbiwaTth 2-X
METPOB.

TpyBbl U OUTUHIMN, HaXOAMBLUMECH B YCMOBUSX HU3KUX TemnepaTtyp, 4O Havana MoHTaxa
LOIMKHbI ObITb BblAEPXaHbI MPY MONOXUTENBHON TemnepaType He MeHee 2-X Yacos.

Tpyon! u putunru «kKOHTYP».

Tpy6a PN10

D, mm tmm L mm Ynak. Bec,

M p/m
20 1,9 4000 200 110
25 23 4000 140 164
32 2,9 4000 100 263
40 37 4000 " o
50 46 4000 " P
63 58 4000 » o8
75 638 4000 16 1380
20 82 4000 12 2045
110 10,0 4000 s 7950

D, mm tmm L mm Ynak. Bec,

M rp/m
20 3,4 4000 160 167
25 4,2 4000 100 261
32 54 4000 60 424
40 6,7 4000 40 653
50 8,3 4000 24 1020
63 10,5 4000 16 1620
75 12,5 4000 12 2300
920 15,0 4000 8 3600
110 18,3 4000 4 5200
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Tpyba apmupoBaHHasi cteknoBonokHoM PPR-GF-PPR SDR 6 PN25

Tpyba apmupoBaHHasi cteknoBonokHom PPR-GF-PPR SDR 7.4PN20

Tpyb6a ¢ BHyTpeHHUM apmupoBaHuem donbron PPR-AL-PPR PN25

16

D,mm tmm L mm y":“' ;e/c.:l
20 3,4 4000 160 175
25 4,2 4000 100 270
32 54 4000 60 441
40 6,7 4000 40 685
50 8,3 4000 24 1058
63 10,5 4000 16 1720
75 12,5 4000 12 2400
20 15,0 4000 8 3450
110 18,3 4000 4 5200

D,mm tmm L mm y":“' f:/c.:l
20 2,8 4000 160 159
25 3,5 4000 100 230
32 4,4 4000 60 370
40 55 4000 40 570
50 6,9 4000 24 900
63 8,6 4000 16 1420
75 10,3 4000 12 2020
90 12,3 4000 8 2890
110 151 4000 4 4340

Dmm tmm L mm y":K' f:/c':l

20 3,0 4000 160 172
25 33 4000 100 242
32 4,0 4000 60 381
40 5,0 4000 40 587
50 6,5 4000 24 835
63 8,0 4000 16 1325




MydTa nepexogHas

MydTa coegnHuTensHas

Di, mm D2, mm Al, mm A2, mm L, mm y:]:_:" Bec, rp.
25 20 16,0 14,5 32,5 1200 11
32 20 18,0 14,5 35,0 700 19
32 25 18,0 16,0 37,0 600 21
40 20 20,5 14,5 39,0 320 32
40 25 20,5 16,0 40,5 360 33,5
40 32 20,5 18,0 42,5 300 34
50 20 23,5 14,5 42,0 300 43
50 25 23,5 16,0 43,5 300 43
50 32 23,5 18,0 45,5 280 51
50 40 23,5 20,5 47,5 200 55
63 20 27,5 14,5 46,0 150 84
63 25 27,5 16,0 47,5 150 87
63 32 27,5 18,0 50,0 150 93
63 40 27,5 20,5 52,0 150 96
63 50 27,5 23,5 55,0 110 98
75 20 30,0 14,5 49,5 100 185
75 25 30,0 16,0 51,0 100 188
75 32 30,0 18,0 53,0 100 190
75 40 30,0 20,5 55,5 80 195
75 50 30,0 23,5 58,5 80 198
75 63 30,0 27,5 62,5 60 218
90 32 33,0 18,0 61,0 50 240
90 40 33,0 20,5 63,5 50 250
20 50 33,0 23,5 66,5 50 268
90 63 33,0 27,5 70,5 50 278
90 75 33,0 30,0 73,0 50 310
110 40 37,0 20,5 67,5 40 381
110 50 37,0 23,5 70,5 40 392
110 63 37,0 27,5 74,5 40 408
110 75 37,0 30,0 78,0 30 447
110 90 37,0 33,0 81,0 30 595
D,mm A, mm L, mm y::t" B:_:’

20 14,5 32,0 1400 10,5
25 16,0 35,0 800 16
32 18,0 39,0 480 24,5
40 20,5 44,0 200 41,5
50 23,5 50,0 180 52
63 27,5 58,0 100 116
75 30,0 64,0 9% 225
20 33,0 71,0 60 348
110 37,0 79,0 30 548

17



MydTa komBUHMpOBaHHas C HapyXHOW pe3bboi

MydTa koMBUHMPOBaHHAs C BHYTPEHHEN

MydTa koMBUHMPOBaHHAs C HapYyXHOW

18

D, m R A,mm L mm Li,mm y:l:t" B;:c.,
20 1/2" 14,5 53,5 39,0 500 61
20 3/4" 14,5 58,0 40,0 400 87
25 1/2" 16,0 55,5 41,0 400 65
25 3/4” 16,0 59,0 41,0 350 90
25 1" 16,0 60,0 42,0 250 110
32 1/2" 18,0 56,0 42,0 200 90
32 3/4” 18,0 62,0 44,0 200 95
32 1” 18,0 62,5 46,0 200 121
40 1" 20,5 76,0 48,0 160 218
40 1" 20,5 80,0 48,0 160 320
50 1" 23,5 82,0 50,0 80 370
50 11" 23,5 81,6 54,0 80 395
63 2" 27,5 101,0 63,5 50 550

pe3bbon

D, mm Rp A, mm L, mm y::_t" B;T:’
20 1/2" 14,5 39,0 600 51
20 3/4" 14,5 40,0 500 68
25 1/2" 16,0 41,0 480 56
25 3/4" 16,0 41,0 400 70
25 1” 16,0 42,0 250 92
32 1/2" 18,0 42,0 220 71
32 3/4" 18,0 44,0 220 80
32 1" 18,0 46,0 220 116
40 1" 20,5 48,0 200 216
40 1" 20,5 48,0 160 220
50 1" 23,5 50,0 80 240
50 1" 23,5 54,0 80 330
63 2" 275 635 50 507

pe3bbor nog KoY

D, mm R A, mm L mm Li mm y;::(' Br‘::’
32 1" 18,0 67,5 52,0 200 191
40 1" 20,5 75,0 54,0 160 307
50 12" 23,5 89,6 62,0 80 376
63 2" 27,5 111,0 73,5 50 595
75 21" 30,0 129,0 85,0 30 925




MydTa koMBMHMpPOBaHHAas ¢ BHYTPEHHEN pe3bbor Mo KoY

D, mm Rp A, mm L mm Ynak. Bec,

wT. rp
.

“ 32 1” 18,0 52,0 220 158
| 40 1" 20,5 54,0 160 251
50 1" 23,5 62,0 80 365
63 2" 27,5 73,5 50 530
75 21" 30,0 85,0 30 725

MydTa pasbemHas (amepukaHka) ¢ HapyXHoW pe3bbor
D, mm R A, mm L mm Li, mm y:]::(_ Br:c,
20 1/2" 14,5 50,0 18,0 250 101
20 3/4” 14,5 54,0 18,0 200 115
_n 25 3/4” 16,0 59,0 20,0 200 144
25 1” 16,0 64,0 20,0 120 172
32 1” 18,0 68,0 23,0 100 249
32 1" 18,0 74,0 23,0 80 324
40 1" 20,5 78,0 26,0 80 240
50 1" 23,5 85,0 28,0 60 400
63 2" 27,5 89,0 32,0 40 630

L

MydTa pasbemHasi (amepukaHka) ¢ BHyTPeHHel pe3sbon

Ynak. Bec,

:j_ L] D, mm Rp A, mm L mm Li,mm wr. [y
%‘ } i 20 172" 14,5 36,0 18,0 250 94
g 20 3/4" 14,5 38,0 18,0 200 103
25 3/4” 16,0 43,0 20,0 200 131

Th—— ¥
[ 25 1" 16,0 50,0 20,0 100 143

b s 32 1” 18,0 52,0 23,0 100 234
|
1l L 32 1" 18,0 54,0 23,0 80 233
T

L ] [ 40 1" 20,5 58,0 26,0 80 238
i 50 1" 23,5 63,0 28,0 60 390

e B 63 2" 27,5 64,0 32,0 40 630

AMepuiKaHka TpybHasi ¢ HapyxHoW pe3bbor

' ¥ [ D, mm R L, mm Li, mm y:;t(' B::’
‘E .L" |' ] 20 1j2" 77,0 40,0 250
! 20 3/4” 79,0 40,0 200
‘ L ) P 25 12" 79,0 40,0 250
. 25 3/4" 80,0 40,0 200
32 3/4" 82,0 2,0 200
L 32 1" 92,0 45,0 100
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AmepuikaHka TpybHas ¢ BHyTpeHHel pe3bbon

Vnak. B
} D, mm Rp L, mm Li, mm I."I.I‘-"rk r:‘.:'
i
# 20 1/2" 60,0 40,0 250
20 3/4" 62,0 40,0 200
25 1/2" 62,0 40,0 250
L 25 3/4" 64,0 40,0 200
32 3/4" 66,0 42,0 200
32 1” 70,0 45,0 100
=
MydTa KOMOMHMpPOBaHHas C HAKULHOW rariKom 1 NaTyHHOW BCTaBKOW
= i"_ll D, mm G A, mm L, mm yl':;'_" Br‘::’
1 | | 20 1/2" 14,5 40,0 300 75
M A I 25 3/4" 16,0 41,0 200 102
5
KpaH paguatopHbin npamon HP
D, mm G A, mm L, mm Ynak. Bec,
wr. rp-
e 20 1/2" 14,5 40,0 90 170
ﬂj 25 3/4" 16,0 41,0 70 210
KpaH paguatopHbii yrnoson HP
Ynak. Bec,
; D, mm G A, mm L, mm . P
z
@T, 20 1/2" 14,5 40,0 90 160
25 3/4" 16,0 41,0 60 214
YronbHUK coeanHuTenbHbIn 90°
Ynak. Bec,
D, mm ;mm B, mm . p.
20 14,5 26,8 1000 15
25 16,0 31,0 540 24
n 32 18,0 36,5 300 39
40 20,5 43,0 150 77
50 23,5 51,0 90 114
63 27,5 61,5 58 236
75 30,0 70,0 33 467
90 33,0 82,0 24 635
110 37,0 95,0 20 1200
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YronbHUK coeanHuTenbHbIn 45°

N

YronbHNK KOMBUHMPOBAHHbIV C HAPYXHOW pe3bbon

YronbHUK KOMOVHMPOBaHHbI C BHYTPEHHEN

N

D,mm A, mm B, mm Ynak. Bec,
wT. rp.
20 14,5 21,0 1000 14
25 16,0 24,0 600 24
32 18,0 27,0 340 38
40 20,5 32,0 200 61
50 23,5 37,0 90 110
63 27,5 43,0 58 225
75 30,0 48,0 33 310
90 33,0 54,0 24 460
110 37,0 67,0 20 790
D, mm R A, mm Bi, mm B2, m Ynak. Bec,
wT. rp.
20 1/2" 14,5 27,0 35,0 360 65
20 3/4" 14,5 27,0 39,0 250 82
25 1/2" 16,0 31,0 36,0 300 77
25 3/4" 16,0 31,0 39,0 240 98
32 3/4” 18,0 36,0 40,0 240 120
32 1” 18,0 36,0 42,0 160 155
40 1" 20,5 42,0 48,0 80 250
pesbbon
D, mm Rp A, mm Bi, mm 2, mm Ynak. Bec,
wT. rp.
20 1/2" 14,5 27,0 35,0 400 51
20 3/4" 14,5 27,0 39,0 280 70
25 1/2" 16,0 31,0 36,0 300 65
25 3/4" 16,0 31,0 39,0 280 78
32 3/4" 18,0 36,0 40,0 250 101
32 1" 18,0 36,0 42,0 150 145
40 1" 20,5 42,0 48,0 100 220
D, mm G A, mm B, mm Ynak. Bec,
wT. rp.
20 1/2" 14,5 27,0 280 80
25 3/4” 16,0 31,0 250 108
D, mm G A, mm B, mm Ynak. Bec,
wT. rp.
20 3/4” 14,5 27,0
25 1” 16,0 31,0
32 1" 18,0 36,5
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YronbHWK C KPENMEHNEM C BHYTPEHHEN pe3bboi

m el D, mm Rp A, mm Bi, mm B2, mm y:::" Br:c.,
-H".
ﬁr [ 20 12" 14,5 34,0 27,0 280 53
2 25 1/2" 16,0 40,0 32,0 250 65
L ]
- ] -
YronbHWK C KpENNEHNEM C Hapy>XHOM pe3bbon
A
m R e D, mm R A, mm Bi, mm B2, mm Ynak.  Bec,
I| I_,__ wr. rp.
Lk Ay B 20 12" 14,5 34,0 27,0 280 58
b IH_Il ! || 25 12" 16,0 40,0 32,0 250 70
TPOMHVK COeANHUTENBHbIN
D,mm A,mm B, mm L mm y:::(_ Br:‘_:’
’ 20 14,5 27,0 54,0 720 18,5
25 16,0 32,0 60,0 400 30,5
! 32 18,0 36,0 70,0 240 50
| ‘_’ | 40 20,5 39,0 86,0 100 90
| L i J L 50 23,5 51,0 102,0 90 128
L] 63 27,5 62,0 123,0 48 290
l . 75 30,0 70,0 140,0 40 545
_| 90 33,0 83,0 166,0 25 825
| | 110 37,0 99,0 198,0 10 1340
TPOVHWNK COeAUHUTENbHBIN NEPEXOAHbLIV

D1, mm D2, mm D3, mm :l]""‘ ::"‘ B,mm L, mm y:rart‘- B:_:’
‘ 25 20 25 16,0 14,5 480 24,5
3 32 20 32 18,0 14,5 320 36
32 25 32 18,0 16,0 240 40
40 20 40 20,5 14,5 200 63
L 40 25 40 20,5 16,0 200 70
40 32 40 20,5 18,0 180 77
50 20 50 23,5 14,5 120 84
50 25 50 23,5 16,0 120 94
50 32 50 23,5 18,0 120 98
50 40 50 23,5 20,5 90 110
63 20 63 27,5 14,5 70 155
63 25 63 27,5 16,0 70 167
L4 63 32 63 27,5 18,0 60 187
63 40 63 27,5 20,5 60 207
63 50 63 27,5 23,5 50 230
75 25 75 30,0 16,0 40 300
75 32 75 30,0 18,0 40 320
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75 40 75 30,0 20,5 40 350
75 50 75 30,0 23,5 40 400
75 63 75 30,0 27,5 40 430
20 40 90 33,0 20,5 30 550
20 50 90 33,0 23,5 30 580
20 63 90 33,0 27,5 25 610
20 75 90 33,0 30,0 25 700
110 50 110 37,0 23,5 10 850
110 63 110 37,0 27,5 10 870
110 75 110 37,0 30,0 8 1000
110 920 110 37,0 33,0 8 1100

TPOVHNK KOMOVMHUPOBAaHHbIN C HAPY>XHOW pe3bboi

D, mm R A, mm B, mm L, mm Ynak. Bec,

wT. rp.

20 12" 14,5 48,5 52,0 300 70

20 3/4” 14,5 50,0 52,0 240 84

25 12" 16,0 51,0 60,0 240 74

25 3/4" 16,0 52,5 60,0 200 86

32 3/4” 18,0 54,0 70,0 200 125

32 1” 18,0 58,0 70,0 110 173

40 1" 20,5 63,0 78,0 80 385

TPOVHMK KOMBUHMPOBAHHbIV C BHYTPEHHEN pe3bboi

D, mm Rp A, mm B, mm L, mm Ynax. Bec,

wT. p.

- 20 172" 145 34,0 52,0 360 51
20 3/4” 14,5 36,0 52,0 300 60

25 12" 16,0 35,0 60,0 280 62

T —
.l r | 25 3/4” 16,0 38,0 60,0 200 76
" ! I

4 i 32 3/4" 18,0 40,0 70,0 120 115

| | ; 32 1” 18,0 40,0 70,0 120 135
— A 40 1" 20,5 43,0 78,0 80 260

I ]
KpectoBuHa

D,mm A, mm B, mm Ynak. Bec,

wT. p.

20 14,5 27,0 600 20

25 16,0 32,0 300 36

32 18,0 36,0 180 61

40 20,5 39,0 120 104

50 23,5 51,0 80 185

63 27,5 62,0 50 337
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BeHTunnb npoxonHom

PunbTP NONUNPONUMIEHOBLIN (FPS3EBKK)

- .|

sy -

Y ."-_-x L))

3arnywika
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D,mm A, mm B, mm L, mm Ynak. Bec,
wT. rp-

20 14,5 28,0 69,0 140 206
25 16,0 30,0 80,0 100 240
32 18,0 39,0 89,0 90 253
40 20,5 41,0 112,0 42 490
50 23,5 48,0 136,0 36 540
63 27,5 60,0 162,0 20 800

pom

D,mm A, mm L mm Ynak. Bec,
wT. rp.

20 14,5 65,0 150 150
25 16,0 71,0 100 180
32 18,0 85,0 90 245
40 20,5 100,0 42 480
50 23,5 115,0 36 630
63 27,5 134,0 20 900
D,mm A,mm B,mm C,mm D3 mm L mm Ynak. Bec,
wT. rp.

20 14,5 42,0 14,0 20,0 85,0 150 190
25 16,0 45,0 16,0 25,0 91,0 100 210
32 18,0 52,0 18,0 32,0 105,0 90 280
D,mm A, mm L, mm Ynak. Bec,
wT. rp.

20 14,5 18,0 2000 9,1
25 16,0 20,0 1600 13,6
32 18,0 23,5 1000 22
40 20,5 26,5 300 35,5
50 23,5 30,5 200 65
63 27,5 38,0 160 115
75 30,0 42,5 140 190
90 33,0 48,0 85 290
110 37,0 55,0 50 500




$naHuUeBoe coeanHeHne

| D, mm D1, D2, d,mm Lmm S mm Ynak. Bec,

q mm mm wT. rp.

- : 40 200 210
1t 50 160 245

M dlo | o 63 140 290
=1 75 80 420
1 o | il 20 50 765
[—— 1 | 110 40 200
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INIK KOHTYP

MeTonMKka pacveTa HANPAMEHHA B CTAHKE
TpybEl Og.

MaTaausa pacHeT2 MAKCWMansHo  AOMYCTHROM
HANEANEHWA B CTEH K2 TRYGRI Tg.

Farc4&T MaRCARMANEHO T DONYETRIMOND HANDRAEHWA
E CTEHKE TRYHE g NPOMIBGOHTEA £ NOMOLEK: NEA8K-
na MaliHepa B NOCNEQOBATENLHOCTH, WINOMEHHDN B
[OCT P 52134-2003,

1. Onpenenaes) SyMMapHOE MOQ0E0E NOBDEHDEHUE
TYD 8 % nomopmyne:

TYO=5a/l,

ri# a — MPEOOTHRTANEHOGTE BOINGAGTELA ¢ - O
TEMNEPETYPLI B NROUEHTAX ETEYEHKE TO02;

f ~ NPOLONAMTENSHOCTE HeNpEPREHOND BOI0E
ACTIHA |, EOTOROE TRYHA MOMET BaiJapHaTe [e3
PaIpyLIEH Af.

2. Lpow cmysfiel Tpy OB B BIMRENRETCE 10 hOpyyne:

f=100/TYD

3. Oupepansem g NyIEM
ENNPOKCHMALAU.

NOGNANOEATANEHDG
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TEXHUYECKOE OIITMCAHUE
MPANDXEHKE 1

3.1, Japaen PACMETHOG HANPAMEHWE B CTRHKE
Tpel &y = N

4.2 Ona padosed (7,0, MASCUManaHoR (7,0 W
ABAPWAHCA [T, | TEMNEPETYP BRIMHCTAEM SHAYEHUA
HAMPHAEHA & yqeTom kospriiunenTa sanacs npo
YHOCTH COOTRATETRAHHA:

Fi=CT 0 Op=C2 Ty T1=0C3 0o

S (I0Nb3VACE TPACIMECM  MNE  YDAEHEHWA MU
TPUAENEHHLIEN HE PRCYHEE 1, ONPRGENAEM Epameia
f. Lo i, “07opeiz Tpwiad MOMET BWQEpHAaT: NpW
SMEHI-H_H H.UI'-'fIl'lH&IJHHK HANDHMEHAA B LCTEHEE W
TEMMERATYE L B OTREALHOETIA.

3.4, [ong nospEsOerdn, NDpUEOOAWAACH Ha rog,
TPM HENRERERHOM 303 REACTENA § - OR TEMISRATYE
COOTEETCTEEHHD [3s4a 14, a mpu arpaHWHeHs oM
ACEMEHK SO3BRCTEMR - & /1

34 No deopraynan pacdeta T¥0 w0 F onpegenae
POk Cay Rl bl TEVE L.

A, B CIYHae CYULBCTREHHOND OTENOHEHKMA 3HAYEHUA
f, 0T pACMETHOMD CPOKA JKENMYATALMY TEYEL HAUEHAE
T MIMEFEETCA W DACHETHI MO HECTOALEA METOLNKE
TOETORRHITEA METOHOM NOCTEI0BATENEHERX NFA1R-
HEHHEL



K KOHTYP

TEXHUYECKOE OIITMCAHUE
NPHNDXEHNE 2

AWMWYECKAA CTOAKOCTE TPYD M COBAMHMTENbLHBIX AETANEA M3 CONONWMEpA nponunexa PP-R

— [EXS e A e |
Rrpe cpepa KsnyErTp - | & | 0 ArpracHINGE 2pERD Knmagurp o | B | or
AUETAN0E0 TR ¥ — — By Teguin TR C C —
Augranaieno- TR L C — by tenipmcn 1,24} TR C [ o
AATTEAIAG VSOV, KTl TR L — — By THNj2|anoarl 4) TH L — —
R, K-TA Dl R IE H Wi HIZ Bipr a7 framuna R ks Y HG
Voo, B-Ta saafak 0% i i - B THRGREIA M R L ¥ biH
ALETEH TE T - - B THNCEEIA diesan Gl C - -
K Hei 0% H C -_ Gy tinoeei diesn il [ - -
ERLETTTTTH By THnanoaLIE s 104 L WL —
AAPEINHTRAN IE i it — Ay THIANOARIR M0Th R 5 — —
ATHNA=NFAF K-TF K U U — Fin TN, 9K R k1K - —_
Eazaye TR i i i FANOEHET KaMalidd 3l C C C
Cymwchar Slaure GL o C o KIRL{INY KA sl C C i
Pdee-Me 11 T tNopNG KENLUMA aL C C 8
ATAHNCALE CTHT, patan. Sli% A [ — [eNBENICHA BRTLLER L [¥ = -
Fagcp TE i u — HHTPT SiThiMA il C L5 =
FA0pA B E-EA L ¢ C —_ Kaphzins H 8 — —
Cyinifal anawHHE GL o C Ditiiacad § wTTw{e s ris i3 C & —
AaBiepnan k-1a GL [ C [puRseq yrrepeaz wHgs. [T C & —
JFaMminzInn IE i — — A2pbeci NN DETHD Bz L L —
AVHAIE 73 1E i H = KaphoHrymnaan R K KD KL
AN WAIE EHL, TR u L = 3T aH0aEs COma 5% L [ L
Admia TR i = — Knpen B} C 5 =

ANHHIE B 5L L C EATRTE T L C

AupTar aMvanes &L ¢ C — snopatiean TR L I .
HApiauar auwansg Gl i it — AnopnanaTeA 8-1a 1% [ I HC
K0 BRHOHHE Gl i — ANCEHIRITEA 8-TA 1128 L VT HG
IO i ki L H L = ANIPHIBATER 8-TA 0% [ i HC
Harzar avmonem GL L C C Koy 055% 1= -

Mncthat anmcing GL i H G Knp 1% [ i [
CHELTAT AWM HAS Gl i L I incp il (1= EL FL
AULBTAT AWETE E bt H — inop, a3 R ] kG HG
Ao HN 28 B GIRT TR o — ¢ KN, 300 TR Kz HG HG
AdHnm: TR L H K ashiy CHER T4 L [ C
THgpCarnpag, suna GL C W = Kncpbe o TR i — sl
AdnH IE i : — Lnopopaps R iz K HG
ANTH I IERTIEN34E3-TH0 ) TE aH v HE ANCACYIRTIHDARS B-Ta TR Ko [ HG
AdTHIDpuE H G HE i ApeDaEd 4T3 R ¥C ¥T Ko
TaHa 0png EHTHVEHHA 0 i C — Kol OEEA - TATHOHER &-Td TEBHE0N | WG Hi KC
Snrinan k-1a L L C — ‘enpa

SANFIAR K-TA Fil G H - Ko TnienL i it Lgeray ;] [ — —
FANI4HIA AHKD (oT0) H i G — ITMIEHAR B-T3 ! 8 I; I
LIapLran BOIED H H H H TeHD-HIA 4-TA YL L L L
| Ml P CRERA H-Ta 0% L C — | Tepofearn ras H C — —
Pl bl 0 - 1 % o i ¥a KonouoHEI N AV PHa B QT TR ¥ WL
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