
I

-1
I
I

. J

I
I

J

I
1
I

1
l
I

.J

I
I

.J

I
I

, J

TEXHOJIOTTilfl
1

' ' l

j IPOu3BOACTBA TEIIJIOI,I3OXflUIIOIIHbIX PAEOT

: TPyF9TIPSBOAOB r'r K9HCTPyKIITTfr



Cogepxauue.
ctp.

2
1. BneAesr'Ie.

4
2. TeuloBafl. w3onflr\vrr'.

5
3 . KoncrpyKrlr4t{ rrpoMbrrxnessofi reuJlosofi I,I3OJIflIII4II.

6
4.KrraccraQur<aqnflKoHcTpyrqllfifipoMbllxneggofirennoeofiv3onfl|ry|4

5. Texsuqecxrae rpe6oBa:u:z.lfl.K Te[nol{3onqquoHHblM MaTepuanoM B KoHcTpyKt\wfll

Telrnou3o nflr\utt npoMblruneHHoro o6opylon alulafl '

6. O6naru paqrroHaJlbHoro IIplIMeHeHufl oTeqecTBeHHbIX MeJIKoI43oJIslIHoHHbIX 
ft

MaTepl1anoB.

7 . Koucrpyrclrl4ll rrenKonofr u3olsIII4I4 rpy6onpoBoAoB'

B. TexHIa.IecKHe XapaKTepUCTl,IKI4 HeKOTopbIX MapOK MI4HepanOBaTHbIX

IIJII4T PI MATOB.

9. TexHu.{ecKr4e xapaKTep[crr4Kr{ HeKoropblx MapoK TenJIoI43onf,III4oHHbIX

wz te r.uit Ir3 creKJIoBoJIoKHa.

1 0. Te nnoll3ontrqIaoHHble KoHcTpyKIil4I4 Ha ocHoBe noJIyIIunuHApoB 14

cr4fMeHToB I43 XeCTKI4X Marepl4an0B.

t6

/g

/g

3?

4

4
1 1.Tennor43oJr{rluoHHbre KoHcrpyKLU4r4 Ha ocHoBe aJIJItoMI,IHeesofi SonrrH.

1 2. Ko ncrpyKrlpru reurosofi H3ontqLI H TexHoJIorI4tIec KI4x a[[aparo B.

13.TennoBafl, v3orrflqr,rx rpy6onpoBoAon H o6opyAoBaHzt c qenbro

o 6 e c r eq e HVfl 3a4.ans u o fi TeMn ep aryp br Ha no BepxH o c't:lr Lr3o n flr\vv.

I 4. xonrpoJrb KaqecrBa rerrJrot4 3on.rrr1r4oHu r,rx p a6or.

1 5 . Tenno Bafl. vr3o rrflrlr4r KprrBonraHefi urrx u Saca4Hbrx yqacrKoB
rpy6onpoBoAoB.

I 6. Cnr.rcoK HcrroJrbsyeuofi nr4reparypbr.

38

/o

-1



BBEIIEHUE
Terutosaq u3orqtln-q B coBpeMeHHoM crpol{TenbcrBe H npqMbIIruIeH-

Hocrpr Hrpaer Ba)KHyIo ponb. C ee roMourblo peualorlol"p-o::] *t?i3-

O 6e c fi e v ertwn,Op raH n3 AW4IT9XHOJIOnIq ecKI{X rrp OUeCCOB' SKoHOMI'III

3 H ep rop e cyp c dn. Te nl o pr 3on.n rIH o H Hbr e Ko H crpy-K111,T[slorc.s

HeOT'beMneMOft qacTbIO 3aUIHTHbIX SJIeMeHToB npoMbIIlUIeHHOrp 6opy-

AO B aH prq, Tpy6o ilpoB oAoB, q acTg ft xHJIblx' o6ulecrseH HbIX I4 npoMbIIII -

nrnnoo s4iunf . ElarO.u,aps H3OngIIHH 3HaqI{TeIbHo rloBbltgarcTcg Ha-

Ae)KHocTb, AoIIroBeq HocTb H gOOeKTI{BHocTb oKcrrnyaTaUllvl silant 14'

co opyr(e ]H]|1.VI H o ooPYAoBa H H-r.
Te ru osas H3 on; uH q BbI r oJI H.g er cn elD/Ioupl e OyHKrruu :
. co3Aaer.KoM0oprHbre ycnoBurr AJUI npo)KI{BaHVs'nIoAel{ B xwlblx

AOMUIX; 
:

. cHH)Kae'r'TerrJroBbre [oTepH B OKpy]€]ouyrc cpeAy oT.o6beKToB

(s4a u rlr, co opy)Ke Has,,o6opylo BaHIle, rpy6onpoBoAbr H Ap' ) ;' 
. ooecne.rHsaer HopMirrrbHtr[ rexuolonfiecKnft npoUecc B arllapaftx;
. noMep)KHBaeT 3aAaHHbIe TeMIIepaTypbI KoMfIoHeHTCB B TeXHOJIO-

rHqecKHX npoqeccilx;
. co3AaeT HopM€ltrbHbre TeMrrepaTypHble ycnoBl4fl A,U1 O6Cly)toIBa-

rc[lero nepcoHana;
.yMeHblUaeTTeMIIepaTypHbIeHanpDKeHHqBMeTI}II,IIHIIeCKHXKoH-

crpyKr l l4 f lx ,o fHeyr lopHof tsyreponKel ' IT .A. ;  ; ' . :  : " i '  '

. 3aur6uraer or oiH-s (nporunoroxapHafl I,t3oJlsqus) crponreJlbHbre

KoHcrpyKI-lHt4; :
. coxpaHfleT 3aAaHHbre TeMlreparypbl B xOnoAI4iIbHI'IKax I4 XJIaAo-

npoBoAfl UIHX CHCTeMilx ;
. 3aulnrqaer or HcnapeHnfl c)KrDK€HHbIe ra3br I{ JIOTKI{O HeOT9IIpo-

AyKTbI npH I,IX XpaHeHI'tH B lI3OTepMnqecKHx pe3epByapax'

Bnp6rnrmruneunocrrareruror,r3onsutoo6opyRomHL!4LLITpyfo rpoBo-

AoB npHMeHsruT pnfl Toro, qro6r,r obec[equTb ueo6xoAuurrfi rexHoJlor?I-
'1 s sla r.ii1p ex( pr nd np or43 Ro,4fl R e r{ H o rrl np o ueeca. B >tc4JI bI x, o6urggrBeH H btrx,

npoMbltueHHbrx H ceJrbcKoxogqiiqrBeuHbD( qAaHHrD( yreruIr{Terlra obecne-
qraBa1gr 3aAaHHbre napaMerpbr MHKpoIsIlrMara Brry4)H floMeule l/^us -Teu-

JroB€urI,r3oJUrrIHrrno3BoJUIeryMeHbIxHTbroJrIquHycreHS4aur'1ft, o6reFrlffb

Hx Marcy, )MeHbIIIgTb MaCCy u o6ler"r QyuaaMeHTOB, IOBbICI{Tb C6OpHocrr

*on"tpy*uuftl9ro ro3BoJr.rrer nprl ToM >re o6teue c:ry)orteJlbcrBa corq)a-

THTb 3aTpaTbr, B ToM TJHCIe I{ SHep[eTfiqecKHe, Ha IIpopl3BoAcTBO CTpOH-

TeJrbHbIx MaTepI,IaloB, Ha IO( nepeB6Ky I{ ftoAb€M, Ha Bo3BeAesue 3tranuft'

Ecn pr usonfl rIHrc BbrrroJrHrtrcr AJI8 [peAorBpauleHHfi TerrJroBblx no-Tepb

oT r,r3oJrHpyervrofi IIoBepxHocTH B OKplDKaIouyIo cpeAy, oHa Ha3blBaeTcs

merutoeoil.
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1.Eop:oe IO.JI., Oeuapenro E.r', Lllofixer B'M', lleryxona E'IO'

Tenrongo;1sUl4oHHble Marepl4ailbl H KoHcrpyKr\vrv - M':I4H@PA - M' 2003r'

2 . BT]MIIYI TE N JI OilP OEKT

3. rexuOlorl4qegKl4e IIpoqeCCbI T9IIJISI43OJI{IILIOHHI1X pa6oT I{ MeXaHuqecKHe

cpeAcrBa AJIf, l4x BbIrIoJIHeHttq 1990r'n'
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T en ron ag' vI3 o Jrsrrufl '

l'ellnoeaq r43oJlqquq cnyxLIT Anfl IIOKpbITpIt HarpeBaeMblx noBepxHocrefi o6opyaoBaHplfl lI

ncex rpy6otlpoBoAoB, .{ro o6ecueql4BaeT yMeHF,uIeHpIe TeIIJIOBbIX IIoTepE, B oKpyx(arcuyrc cpeAy I{

co3AaeT neo6xoAulrbre caHI4TapHo-flIIUeHIIqecKue ycIoBI4q 4nr pa6orll [epcoHa]'Ia crasqnfi'

'l'enroeaq r.r3onqq[q Bo MHO|LIX cnyqatx TaK xe o6ecneqraeaeT Hopll?IbHble pexl'IMbl

pa6ortr o6opy.uoea*r"" l.rupounx ryp6nH' naponpoBoAoB I{3 BblcoKonpoquofi cra'�ru 14 Ap'�)'

l4:onvpyenueo6rerrblrrMerorpa3nl4trHblereMrleparypl::-ryT:::l-iro3roMy'[onx(Hbl
npuMeHqTbcspa3nurrHbleMaTepI'I-"ran"reulonofiI ' I3OJI'f,IIUI,IIIOBepxHOCreiie3aBI'�ICI4MOCTpIoT

reMneparypbr rerr'oHocl,IreJlt ooopyAouu" ux u rpy6orpoBoAoB' flpurasovt 6' M3C

or t +lX 1 990r. rpeAycMarpuBaercq rIpI4MeHeHI4e cneAyro*I4x MarepuaJloB :

Arq reNaneparyp or 0 4o 200 " C

a) rraaru MIrHepaJroBarHbIe rIpouI'IBHbIe'

6) .ura aroulrroBble o 6xuro eu e v3 re Iil4s-6loKu, cKopnyn bI '

n) uuuepa-ubuas' Bara;

r) u:4e:rul I'I3 creKJIoBarbI'

Ars remneparypbl or 200 ao 450 o' C

a) uartr Mr4HepaJroBaTHbre npouLIBHLIe Ha AsofiHofi tr'tera,l:ruqecr<ofi ceTKe;

6) rraraHepa,rbHaq Bara u v3g.envfl' l'I3 Hee;

n) ac6ouenreHTHble TIJII4TbI I{ cKopnynbl;

r) coneluroBble IIJII'ITbI I{ cKopnynbl;

.u) nylr<auuroBble TIJII4TrI I4 cKopnynbl'

,{m rerrlneparyp or 450 ao 600 o. C

a) lrartr Mr,rHepanoBaTHbre npouIIBHbIe Ha MeTaJII[.Iecxofi ceTKe;

6) coeenuroBble IIJrI'IrbI 14 cKopnynsl (lo 500 " C);

n) nepnl nryJrl{To Bbre v3 re lrkrs' 14 BepMI'IKynI4T'

,{rr rentneparyp or 600 ao 900 o. C

a) 4uarorrauroBble o6xfiroeue lr3Aenut,

6) rennou:onqquoHHble 6eroHrr (lerronecuste 6eroHu)'
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, KoHGTpyKl4MM npoMblrufi eHHofr TennoBom
M3Ott fi l4[4 t4 : I

. l

Kor rc'qryKull14 nporubrruJrcHr roii TennoBOfi H3oJtrtuHH BKnroqalor cre-
Ayl0i l l [4e OCFIOBHL,]O SJIeMeHl 'bl  l  , ,  .  .  :

'  TenJIOH3OIIIUHoUUt t l i  CXOfi ;
. 3a rqr,rrH o - n oKp o Bri m ft c\roi4, np eAoxp a Ht rou{H fi re[Lou3or-fll{HoH -

hcrnnfr, arMoc$epHbrxHbIH CIIOH OT BHEIIHI, IX MEXAHHqECKHX BO3AC

ocaAKoB, Bo3Aefi c TB\tratpeccH BHbIX cpeA;
' n ap o 14 3 orrr qr{on u o, * clo i;r (n u ua xoreM reparypH bIX KoH crpyKI{H -

ax), 3auIHU{arcil{Hfr l.tsorrlqr,t}o'or npoHI4KHoBeI{HtI.co.[-.pxauluxc.fl B
' I

B O 3 A y X e n a p o B B I I a i l 4 ' i : : , 1 ' . . ' : .  :  I ' , ,  . , . ' i , . , '  : ' , ' . : . ' . , . '
'' Kpe.nexrJL,Ie H BcnoMoraTeIrbHL,re AeTaJrH, KoTopbre cnyxaT .NIs.

KpenneH vfl. T en rol/,3olrflL|]4oH Ho fo u 3 a ITIHTH o =noKp oBH oro cn oeB K H3o :
x HpyeM oil n o nepx H o cru, a, Ta.ro{ie o 6ecn e.r H Ba ror xecrKocrb KoH crp}K

Heroropble BHAbI KoHcTpyKIIHft c yqeToM HX Ha3HaqeHI'Is, ycJIoBHH

3Kc[nya Tawyr,MaTepHan a ocHoBH ofo I{ IIoKpoBHOfO CJIO9B AOnOn H H -

TeJIbHo Morfr BKrloqarb aHTr{Koppo3HoHHbIH H orAeJIotIHbIfi cJIoH.

OcnoBHofi TeIIJIoI43oItIquoHHbIft c1tofi , KaK [paBltJlo, HenocpeA-

crBeHr{o npuMbrKaer K r{3onnpyeMofi noBepxHocru H BbInoJIH.fler rerl-

JIo3aUIHTHyro @yHrrIHIS. B Ps,q,e cnyqaeB npoH3BoAqT aHTHKoppo3utI-
Hylo o6pa6orKy o6T,eKTa, ecrv Bbr6paHHblri THII I'I3oJIxuHH caM He He-
cer (pyHKt1ufi saull{rbl or Koppo3HH.
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Kn a c c n @ u Na 4 w s Ko H c'r py K 4 w I/1 n p o tuE b' ru rr e H H o M
' .

B s a i prcuN{o crj,r or M arep nan o cH oBH o fo crl otl Terlr oH3orItI I{H oH H ble

Korr crpyKr{H H Tpy6 o ilp otsoAoB H o 6 opygoBaH Hs n o,{pa3Aerltl rorctl FI a

cJr eilyrou{H e ocHoBHble BHAbI :
. Kor{crpyKr{I{H }ra ocHoBe re[JIoH3onflIIHoHHbD( MaToB, xOJIcToB H

urr;'poB. 9gggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggru xoncrpyrq{HH I{ciorb3y}orctI IJrtILl3oIIsrIrHH nptMoxHI{ef-

rrl1;a u cpacoHuux yqacrKoB l-py6o[poBoAoB, apMaTypbl, (bxaHIdeBbIX co-

eAH r reH L{fi , XOltneHcaropoB;
. KOrrcTplT(rlrar.r rra ocr{oBe IIHJTHHApOB H IIOJI}'IIHJIHHApOB pI3 BOIIOK-

H L{ CTbI X TC[rl OH 3 OJIII UH O H I{ LI X M arepH aJI OB ;
" KoHcrpyiclug rra ocHoBe )KecrKo$opnonaHHblx H3AerIHii (Auaroun-

ToBI)Ie, COB9II HTOBbIp, Byn KaH HTo BbI e ; H 3 B ecTKO BO - Kp eM H e3oM H cTbI e,

n epII HToI{oMeHTi{ bIo H .[pyru e ilII HTbI, n bXyUHn H HApbI, cefM eHTbI ) .UI tI

tpyO onpolloAoB u o6oPYAoBaH HJI ;
" KOI{ CTpyKl-tH }{ TerrJr oH3 Onrr III4 H H a o cH oBe cbIryIHX BOJI OKHH CTbD(

Iilrrr noporuKoo6pa3IIbD( MareptraJIoB ;
" MacTHqHbre KolrcTpyKqHH * U3 MaCTHK, IIpH|OTOBII0HHbIX lI3 nO-

p o I U K o o 6 p a e u r r x L , I n H B o J t o K H H c T b I X M a T e p I 4 a n o B ; , : ' ' ' : �
.. oKpaHHbre KoHcTpyKqHr{ TefinoBofi Hgor-ffqttr{ Ha ocHoBe MeraJlnl4qec-

xofi tlonirl.r c nucoKHMH orpDKarerIbHbIMH cBoficrBaMp;
., KOHCTpyKUH tI H a O grroBe BcneHHBaeMbD( TenJIC}!3OJISIIHOHHbD( Ma -

TepHaxoB, nrorrrltp,yeNlbrx I{a L{3oIII4pyeMoN{ o6r,erre rrJrreM StuIItBKIl B npo-

crparrcrBo RtexdDJ'r{3o.[ptpyenlofi nonepxnocT[,to H 3aulttrHblM noKpbITHeM

BcrreHuBarouler"rcfl KoMrro3rr4Hrr, o6pa3yroueii nocJIe orBep)KAeHntrnopu-
cryro crpyKrypy.

flo tpyAoeMKocTI{ I\ioHTaXa KoHcrpyKqHH noApa3Aerultor Ha Hrlrycr-
prraJrbHbre tr HeurrAycrpuaJrbHbre. Hau6ones I.tHAycrpHaJIbHbIfi BvtE rl3o-
Jl trLU4H -- 3TO Teillr O H 3 OIrr q r.1 OrJ H bI e KOH C]p)/KIIH H 3 a B OAC KO fO H3 |OTOB -

Jrcntr.tl. foL-olr,le 'l'err.ltoli3orrrrrlHolntr)Ie KoIrcr1lyKt\vv 3aRoACKoro 143ro-

rolt;Jreer r r.rr pa3Ae JrtLror ctr H a noJr Ho c6 opu t Ie (nTK) ll xou nrteKTH ble

T'errrror{3olrur{or{r{bre KorrcrpyKrrr{r{ (KTI{). floluoc6opHble reilro}t3o-

Jt'ulloilr lble Koltclp)/KurlH cocl'otrT'Ir3 TeIIIOII3OJI'ILU'IOIIIIblX VrcLeil]/- i l .
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( oc H o n H o ft re nrior4 3oJrs U'u oH H bI ft cnoft ) I4 noKpoBHoro cJro.s' coeAI4HeH -

tor* Me)KAy co6oft Kpene)KHbIMI,I AeTaIIqMV, V AeTaJIefi KpeIIneHvI47g.A

rpy6onpoBoAe.- - 
Korr,rnJreKTHbre renJror43oJrflr.ItroHHbre KoHCTpyKrIrrr4 cocTorrT I'I3 TeX

xe sJreMeHToB, qTo H IIO1HOC6OpHbIe' HO CO6paHbI B eAIlHyIo KOHCTpyK-

u H !o 6 es co eAI,I H eH n fl Kpelr exH bIMI'�I AeTangMI4'
KO H CrpyKUI,I t4, Te IIlo I,I3oI-tr qnOH H bI ft H nO Kp oB HbIft CJIO H KOTopbIx

Bbr;6;;rrii H3 ruryqHbrx u3trenv11 a raloKe 3acbrrlHbre, Ha6I'tBHbre,

M acTl,tq HbIe I,I JI I4TbIe oTHOCgTCfl K H e LI HAyCTpH iUI bH bIM'

B sasucl1Mocrl4 oT TeM[epaTypbl I43OnIlpyeMbIX IIOBepXHOcTeft KOH-

CTpyKULItI tI3oJIsUt4Il noApttrAertstoT Ha KoHCTpyKIIHI{ pg;rs' ofbeKToB C

nonoxuTenbHofi TeM[eparypoft IIoBspxHocTI'I I4 KoHoTpyKIILIII AJIS

o 6'be xro B c orpl'lqaren bHofi TeMil eparypoft nonepxH o crl4'

ft O KOn I,Iq eCTBy Oc HO BH bIX Te IIJI O I'I3 OJLfl LII4OHHbIX CJIO eB KO HCTpyK-

r34r4 6rr sarcr oaHociroft uue I{ MHoIocJIofi HbIe (.u,nyx-, tp 
?l:no 

fi u rre)''

MHOTOS noi11afl H3onsIIHfl $bIBaeT OAHopONTAfl I4III4 HeoAHopOAHafl'

T. e. BbInoJIHeHHafi I'I3 AByX TeIIJIOI43OnflIII'�IOHHbTx MaTepHiuIoB pIJII4

v3$enwfiu 6olee.

4.2.1 .  TexnnqecKne rPe6oBaHug
KTenIo}|3ongqnoHHb|MMaTep}|anaMBKoHcTpyKq}|gx
TennoBofi n3onnqHn npoMblluneHHoro O6OpyAoBaHne

flpn MoHTaxe r4 B npouecce SKcnnyaTauHlt TeIUloI,I3OilfluI'IOHHble

M aTep r,IaJI bI B KOH ClPYrUra n lloABepraloTcfl TeMn epaTypHblM' BJIDKHOCT-

HbIM, MeXaHI4qeCKI,tM, B TOM tII,lCIe BI46paIIHOHHbIM, BO3A9ftCTBI'IIM, qTO

o npeAenqer nepeqe H b npeAbfl BJrfl eMblx K HI'I M Tpe6oBa :a:af,I 12, 87 1..
@HsI,r rco -TexHI4qecKLIe cBoft crBa reIuoI,I3oJIgIILIoHHbIX MarepI'IiuIoB

o Ka3 bIBa lor o npeAeJls toqee BJI I,LnH I'Ie Ha gHepr o3$@erruBHocrb, 9Kc-

rnyara Uno H Hyro H atre)KHocrb r{ Aon roBeq Hocrb KoH cIpyK{I'Ifr npoMbIIIr -

n eH Ho ft Te rrlo Bo fi u gorsrl r4r4, Tpy groeM Kocrb rlx MoHTlTa, Bo3Mo)KHocrb
peMoHTa B npoqecce SKcIrJIyarauI'Iu.

OcH o B H br M H n o Ka3areJrfl M H, xapaKTepl,r3ylounMu @I{3I,IKo -TexHI{-

q ec K H e H 9 Kcnnyara u H o H H [,re cRofi crBa re[Jlo l43onnuuoH HbIx Marepl{ -

iuroB fl BJI.a IOTCfl : nJIOTHOCTr, Tennonpo BoAHOCTr, TeM flepaTypocToft -

Kocrb, c)Kr{MaeMocTb r4 yrrpyrocTb (AJIJI MtIrKI,Ix MaTepua[oB), npoqHocTb

Ha c)tarre npr4 l0 %-nofi aeSopMaIIpIH (wrsxecrKnx I{ rony)KecrKux
M aTep I{ iu on), nu6p OcTofi KocTb, $opt"tOcTa6l4n bH oCTb, ropnqecrb, Bo -

Aocro ft Kocrb I,I croft Kocrb K BogAefr crBlIIo xI,IM I,IqecKI,I arpeccl,IBHblx

CpeA, COAep)€H I,Ie OpmHUq eC KI,1X BeIqeCTB I4 $I,IOCTOfi KOCT6.
Te;1nonpoBoAHocrb rerurot{3oJrl{rluoHHoro MarepHan a npv npoqHx

paBHbrx ycnoBmx onpeAeJlfler Heo6xoAHMyIo roJIuII4Hy TerUlogsonsql4-

OHHoto cJro.s, a cneAoBareJrbHo, r,I Harpy35ll Ha I,I3onl{pyeMblft oObeI(T,



KO H CTpyKTH BH bre I4 MOHTIDKH br e xapaKt epvcTvrKl'I Te IIJI OI{ 3OJIfl UH O H H O ft

KoHcrpyKUr4 H. TennbnpoBoAH ocrb Bo3pacraer c no B bI IrI e H 14 eM teM n e -

paryprr. Pac.rerHbre 3HaqeH nq re monpoBoAHocrl,I Mfl f KI,IX u non y)Kecr-

KHX Te[JIOI{3OngqI4OHHbIX MaTepHanoB B KoHclpyKlll'�ln oflpeAenfl rcTcq

c ) reroM creIIeHH I4x MOHTDKHO|O.yIJIOTH9HHq, ITIOBHOCTI,I KOHCTpyK-

IJJ/,V, lF.aJrr wls.Kpelre)KH bIX AeTanefi .
, TenauepaTypa npI4MeH eHnfl. TeUIoH3onsllHoHHbIx MaTepHaJIoB,
bzureesubrx c oAHofi r,rnu AB)y'x cropoH $ortroli, creKJloxoJlcroM I,IJIII
Kpa$r- 6yMarofi , oilpeAen s er cfl. c yreroM reM r epaTypocro fi KocTH MaTe -

p HaJroB, npr,rMe Hr{eM bIX 4lt.lr oKJrerl KH r4 KII ee Boro coeAl4 He H Hfl . Yq Hrrt sa -

rorcs nr4Hei4*as.ycaAKa npu HarpeBg, noreps npoqHo cru Ha c)KaTHe 14 Iro -

Tepr{ Maccbl npl4 HalpeBaH.I',.Lr, cTerleHb BbIfopaHI,IJI CBfl3yIOUIerO.
flpu Bbr6ope reruror43oJlrur4oHHoro Marepr4ana y{I,ITbIBarcT npoqHocr-

Hbre r,r Ae$opMa(r4o HH bre xapaKTep vcr uwr I,I3on upye Moro o6te xra, pac -
qerHbre Ao[ycrHMbre Hafpy3Kr4 Ha onopbr H Apyr]Ie gJIeMeHTbI I43OJII4-
pyeMoft [oBepxHocrr,r. Tax, npu ]r3on lnlvt ruracrMaccoBblx Tpy6onpo- '

BOAOB, C yqeroM rrJraoTnqHocrH Marepl,tana TpyoonpoBoAa nplr noBbl-
rrreHHbrx reMnepaTypax, Han6on ee e@Serrr4 BH bI Marepl4an bI H I43Ko fi
MOTHOCTI,I.

flpn rl3onr uH H cr€ur bH btx Beprr4 KirJr bH brx pe3ep ByapoB AJIfl xpa H e H H l
BOAbr, HeoTr,r r4 HeoTenpoAyKToB Aorrycr:./lwafl. Harpy3Ka or l43onfl:UJnv
orpaHnqr,rBaercfl 3HaqeHr,lq MH 32-34 xr/ut2.

Tpe6onaH r,rfl lroxapH ofi 6eso n ac Hocrn o npeAenfl lor B bl6op re nro -

I,I3On IIIHOHHOTO MaTepI,IaJra I,I KOHCTpyKIII4I,I B COOTBeTCTBHLI C HOpMa-
M H TeXHOIO|I,TqeCKOTO Ilpoe r(TUpOBa H r,r.fl COOTBeTCTByIOqUX OTpaCn efi
npoMbrruneHHocrr,r c y{eroM noro)KeHraft cHnfl 2.04.14-88 <.Terlnosafi
vrsonflrtvrs.o60pyao BaH:ft1-f, H rpyoorpoBoAoB>.

ilns.Ta Kr,rx orpacn e rl npoM br ruJr e H H o cr t4, KaK ra3o Bas, H e$rexn M H -
qecKas, xuMr4qec Kafl , npo H 3BoAcTBo M H Hef aJr bH brx yAo 6penurt, BeAoM -
cTBeHHbre HopMbI AonycKa rcT npH M eH eH H e ToJrbKo H efoploq Ax v TpyA -
HOrOp rcq r4x Marepr,r ilJr o B B cocra Be re rur o H 3on s qn o H H brx KoH crpyKrl H fr .

flpn BbI 6opg Marepr4anoB Te trJr o 14 3oJrfl rlr{o H Ho ro crrofl, H 3a ur HTH oro
noKpbITH tr 44srelJrou3oJrruuor;lrbrx Koucrpyrutr.rrl ) rHTbrBaercrr notseAe-
Hr{e reruror43oJrrrqnor{rrofi KoFrcrpyKrIHH B qenoM ts ycJroBnfix rro)€pa.' 

floxapHtu onacHocrb rerror43oJuruuoHHnx *oHcrpyKun fi uapsly c'
Apyrr,r M r,I {r axrop a M r4 3a B H c r,rT oT rop }oq e c TV vr TeM II epaTypo cTo fi Ko cTH
3aullrTHoro noKpbrT[fr, ero MexaHHqecKofi npouuocTr,r B ycnoBH.fix or-
HeBOTO BO3nefiCTBr4s.

H e rop loq ta e prnrr4 Tpy AH orop rcq H e BoJr o KH H crbr e re nlr o H goJr-s rI 14 o H -
Hbre MaTepr,ranbr npr4 onpeAeneHHbrx ycnoBr.{flx Moryr nourorqarb roprc-
r{r4e BerqecTBa (uesrenpoAyKTbr, MacJra r.r Ap.), KoTopbre BJrHflroT Ha ro- ,
prcqecTb KoHcTpyKrIHH I,t cnocooHbl caMoBocnJraMeHflTbcfl, qTo TaK)Ke
)nI HTb-rBa eTcfl. npr4 npoeKTHpoB aHVH.

I
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,Il,olroeeqHocTb Te[IOI,I3OnquHoHHOfo MaTepnaJI a 3ABVICT|T oT oco- '

6e H H ocre ft roH crpyKtll4 I4, Me cTop acfioJl o)Ke HI4q I'I39I H pye M OIo O6beK-

;; ; ;;" rr,r a p aOorn o 6opyAo BaHVfl ,a rpecc I4 BH ocrl4 oKpy)Ka Io ueft cpe -

Abr, MeXaHI4qecKHX Halpy3oK, HaJII{q VflBvI}pAUI4ft' .[,OlrOneqHOCTb TeII- 
'

Jr O H 3oJtfl II I4 o H HoIo M aTep I{ arrl :.,z-Te nJIO I'I 3 Onq Uu OH H Oft KO HCTpyKUIII4 B

rreJr o M B 3 H aq r4ren bHo ft cre tle H H oI] peAenserc' AOJI roBeq Hocrblo 3aurI'IT-

HOfo [oKpbITHq. ?
CaH r,riapHo-rgr1eHqqecKge rpe6oB aq4s'oco6eHHo B41KH6T np14 rlpo-

e KTr4 poB a1vrr4o6lerros c TexHoJI o Il{qec KH M H npoqeccaMll, Tpe6yrcu1n -

M 14 B br CO Kofr t{ H CTOTrI, H aflpuMep B M 14 Kpo6uOl O r VV' pMVO3neICpOHI't-

Ke, O ap MaUeBTIltIeCKOft npOM bIIUeHHOCTI'I. B grnx yCnOBH-flX npI'IMe -

H q oloTcq M aTep 14 an br IIIZLKO H CTpyKIu't H' He Ao nycKaI'O UII4 e 3alpq3 He HHg'

BO3A}TXA B IIOM E UIEH HgX.

Kon"tpyog BHbIe pelxeHl{fl TerUIoBOfi uSOnfl U9I1,a. v1pacqeTHble XapaK-

Tep H CTt I KIa Te IIJI OII3OJII UI4 OH H bIX KOH CTpyKIIn ft O [peAenqIOTCfl rlapa-

M erpaM H "ton rf ye Mo ro o6le rra, H a3H aq eH H eM Te nn oBo ilt ulotntpau'

ycnoBHsMH OKctlJIyaTaIIHI4 TeIU1SI43OryUI'IOHH6IX KOHCTpyKt\uillr.XapaK-

TepHcTHKaMHI,ICnOJIb3yeMbIxBKOHCTpyKIII4HTeIUIOI43OnqqI4oHHbIXII
3auI4THO -IOKpOBHbIX MaTepHanoB

B ro H crpyruH qx rermo Boft 14 3onq qH H n poM bltlule H HOrc OoOpyAo Ba-

Hvrs. CTeM[epaTypofi 20'C I'I HI,t)Ke AOnyCKaeTCq npI4MeHeHI'Ie TOJIbKO

ru.U,p O 0 o 6 ra S r,r p O n a H H bIX Te IIJI O I'I 3 On.g III4 o H H bIX vIg4e nnft

TennoBal I,I3oJIfl uur npoMbllruleHHbrx rpy6onpoBoAoB noMnMo 6ysr-

rIH ft 9 H ep roc6epexe HH.f, o6eCI1 eq HBaeT Bo3MO)l(HOcTb npoBeAeHl'Ifl TeX-

HoJrOrI,IqecKHX npOUeCCO$ npu 3aAaHHbIx ilapaMeTpax, IIO3BOInST CO-

3Aarb 6 eso n ac H nie u ro rra QoprH br e ycn oB l,t-r pa6 orrt o 6cn yxn Baloilre ro

nepCOHaIIa Ha 1pOH3BOACTBe, O6eCneuI4BaeT TpaHCIIOpT TeIUIa OT I'ICTO.I-

Hr.{Ka Ao noTpe 1vnetn,npeAoTBpau{asT 3aMep3aHlre XoloAHoft BoAbI B

Tpy6onponolax B 3l,IMHee BpeM-f, rOAa, rIO3BoJlFeT xpaHHTb -C)ilDKeHHbIe
r,I npHpoAH ble ra3bl B I,I3oTepMI{qecKHx xpaHqJII{Ir[aX, obeCne'II'IBaeT

c H r4)Ke H H e s H ep ro3aTpaT'Ha OTOIJI9 H u e iAa H ui4' u' Co opy)Ke H 14 ft .

I H ep ro e @$ exrn n H ocrb re nr o u3orrq uu o H H blx KoH :t!f lii,-,1-I
H aAexH ocTb lr AoI foBeq H ocTb. npe)I(Ae RCe fo 3aBI4 CtlT oT 3 KCIIJIyaTauu -

oHHblx xapaKTepr4cTHK TeilIOi,{3OJrtiIIt4oi{HbIX MaTgpfiaJioB, fIpl4MeHtI'-

eMbIX B KoHcTpyKlluqx B KaqecTBe TeIIJIoI,I3oJIguI4oHHoro clo,{.

HoueHxlarypa oTeqecTBeH H brx TenJIOI,I3OJIqIILIOHHbIX MaTepI{ztiIoB'

npeAH a3Haqe H H bI x MflTenJIo BOfi I'tsOIsIInI'I Tpy6o[poBoAoB, He CIII4III -

xbr'r paeH oo6pa3Ha H npeAcraBJreHa rpaAI,IuH oHHo npl4Me H fl eM bI MI'I

M aTa M H M r{ HepanoBaTHbIMI4 npolx H sH bIN4[ 6eso6KraAoq H brM 14 vrlwt' B

o 6 rcn aAxax 14 3 " tt-n t q ec Ko ft cerKI'I, cTeKIorK aH:n ulrll Kp-a@I- qyM lry
c oAHofi HrrH AByx cropoH focT 2tsso-g 4, Ty 36.16'22-10 89'
Ty 34.26.1057g-g5 ra Ap.), r43Aern.nMr4 MHHepanoBarHbIMH c roopl4po-

BarrHoft cTpyKTypoft lnq npoMbllxneHHoft reIIJIoBo ilt vsonslqxvr

I
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(Ty 3 6. | 6 .22 - 8 -9 l), wwnaMn re rur or{3oJrs q?ro H H bI MI4 M I,IH ep all oBarH bI -

Mr,r Ha cr,rHTeT[qecKoM cBs3yrou{eM rrJrorHocrblo or 50 Ao 125 xr/rvr3
(|OCT 9573-96), nsAenu flMvru3 creKrflHHoro IuraneJIbHoro BoJIoKHa
Ha cr,rHrerl{qecKoM cBrl3ylou{eM (|OCT 10499-95). B He6onburoM o6b-
eMe Bbr n ycKaroTcfl vrg$enus, I43 cyleproH Koro cre Krs H H o ro H 6agan lro -

Boro BoJroKHa c npr{MeHeHr4eM pa3nnqHblx cBs3yloulHx n 6eg uux
, (Ty 2r -532898 1 -05-9 2, Ty 9 5.2348-92, Ty 576 1 -0860 I 1 3876 34-9 5' 
r,r Ap.). fuxn3on.fluult rpy6onpoBoAoB c reMrleparypofi Ao 130 "C npu'
Merurrorc.f, cKopryflbl H3 TpyAHoroprcqero SeHolnHo-pffionbHol-rr neHo-
nrracra OPn-1 (|OCT 22546-77) u cxopnyrbl I{3 reHoront4yperaHa.

lnxkr3orrsqur,r rpy6onpoBoAoB c reMrleparypofi or 400 Ao 600 "C s
KaqecrBe nepBoro cJror{ MHorocJrofi nofi Terur or4 3onq rru oH H oIZ KoH crpyK-
r1rrvnpr,rMeHqrorcfl xecrrne SopuonaHH bre r43BecrKoBo-KpeMI{e3eMI,I-
crbre.r,r3Aerrvrfl. (cxoprynbr l{ cerMeHrbr ro |OCT 24748-81) u nepnn-
rorreMeHrHbre cxoprynn (TY 36.16.22-7 2-96).

B uco rn M I,I M o HTaxH bIM I4 I,I oKc nn yara II HoH H bI M I,I c go ft cr g aMvL xa-
p aKrepn3yrorcs MLr H epan o BarH bre rlprn r4 HAp br Nrs.rpy6onp oBoAo B rva-
MerpoM or 18 rc 27 3 MM rrpu ToJrurraHe rerrrrou3oJurrrnoHHoro cnoff or
20 to 80 una, BbrrrycKaeMbre no TY 5762-010-457 57203-01 3AO <,Mnu-
Bara)> (r. )KenmHoAopoxnuft Mocxorcxofi o6l acru).

H apgry c B blc oKorexHoJro rllq H br Mlr Te rrJr or{ 3onq rr 14 oH H br M H Ko H cr-
pyKrlnflMr4 Ans. rpy6onpoBoAoB Ha ocHone SoprvroBaHHbrx lrs.[eJrnft
( qranu u4pbl, n oJryrru,n r,rHAp br, ce rMeHrrr ) us M lr H epnn tu o ft lr creKrr.n H -
Hofi Barbr, Irr,flusorsqura rpy6onpoBoAoB HaxoAflT npnMeHeHpre H Me-
Hee uHlycrpHiur bHbre KoHcrpy ]Kllvtv,rpeoyrourrEe 6on irunx rpyAo3arpar
npH MoHTa)Ke, Ha ocHoBe noJroTHa xoJrcTonpouuBHoro cTeKrIoBoJIoK-
Hr,rcroro IICX-T (Ty 6-48 -97 g3l vuvtvrnonpo6unuoro I,lfIC-T- 1000
(Ty 6 - 00 2097 7 5,05 I -95), rerrror,r3orur qnoH Hbrx rrrHypoB ( f O CT 17 7 9 -
8 3, Ty 3 4 -26 - I 025 8 -8 6) unu 6ego6KralotrH brx Mr,rHeparoBarn brx vni
CTEKNOBOJIOKHI,ICTbIX MATOB.

[ns.rpy6onpoBoAoi] xoJroAHori no4nr r,r rpy6onpoBoAoB c orpnua-
TeJI bH bIM I,I Te M n epaTypaM I,I Te rur O H o cr4TeJr fr pr3 Te rrJr o H3oIq qr4 o H H brx
Marepl,Iiucis ore.IecrBeHHoro npol,r3BoAcrBa npuMer-rflrorcrr galr4so.Inttft
neHonoJlnyperal-I ( O CT 5 - 5 5 -45 5 -90) H ci(opnynbl fi 3 rleHor ioJl Hcruporra
[CF-C. O6a Marepr{iua orHocflrcrr K lpyrre roprcqnx no |OCT 30244.
Ils grolZ qenfi ucnoJlb3ytorcs raroKe KoHcrpyKuur,r Ha ocHoBe Mr4He-
panoBarHblx I{ cTelciroBoJloKHHcrbrx Marepl{iuroB c napol,r3oJrfl uHoHHbrM
cJIoeM, xapaKrepl,r3yroxlr4ecrr HeBbrcoKori TerrJrorexHr,rqecKofi s$Semran-
HOCTbIO I,t AOJI| OBeq HOCTbIO.

H asHa.IeHI{e n o6racru paqnoHiurbtroro npn MeHe H l,r.f, nepeqfi creH -
Hbrx BbIIrIe rerlJlopl3on8rrr,roHnbrx Marepr,riuoB npr,rBoAqrcfl B TaOn. 4.2.1.

Yxecroq eH He 9H eproc6epe rarouerz n oJr H Tr4 KH r,r BBe.[eH r4e HoBbrx
HopM rurorHocrlr rerrJroBoro rroroKa, Koropbre na25-30 % nu>xe, seM



06 nactu paqx9HanbHoro nplrMeneHll R oreqecrBeHHblx

TenrlOl'l3Onf, qhOHH blx MaTep}lanOB

Ta1nuua 4'2'l

Marut MhHepanoBarHble npo[!ilBHble
6ego6tanaAoqHble

To xe e o6KnaAxax

ilnnrut MilHepanoBarHble Ha chHTerhqecKoM
cBe3yrou{eM MaPoK 50 N 75

To xe MapoK 100, 125

l-lunnHgput MhHepanoBarHble Ha
chHTeTuqecKoM cBn3yloLqeM

lAsgenua MhHepanoBarH ble c roSpnpoaaHHota
crpyKrypoft r'laPxn 75

To xe nrapxn 100

Marur u3 creKnnHHoro ulranenbHoro BonoKHa

llnrru u3 creKnf,HHoro uranenbHoro BonoKHa

Marut us 6aganuroBoro cyneproHKoro BonoKHa

flnnru ug 6asanuroBgro cyneproHKoro
BONOKHA

Maru n3 cyneproHKoro creKnoBonoxHa 6ee
cBH3yloulero

flonorHo xoncronpoull4BHoe rrna l-lCX-T

ilonorHo rrnonpo6ttBHoe MapKr,t t4l-lC-T

Vls1enun u3BecrKoBoKpeMHe3eM hcrbl e

Vlsrye nnn nepn ilToqe Me HTH bl e

fl eHononnyperaH 3annBoqHbth unu
xanunReuutfr

Vlsgenna us OPn-1

Cxopnynu u3 neHononhcrl4pona nC6'C

tllxyp ac6ecroaHfii ,',
::i,:l i
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ilpnHqrbl e no L997 roAa (llsr'4. Ne 1 CH wf.12.04-14-88 <'Tegosan H3o-

niUwn o6opy4o sanufl. u rpy6onpo BoAo B> ) n orpe6osan n npn M e H eH Ir R

TeruIolI3oI-qIII4OHH blx MaTepHanoB HoBofo IIO KOtIe H Ufi c ynyq u eH H bI M H

TEIIIOTEXHI4qECKHMI{ CBOft CTBAMI4.

B gcoxuM I4 gKcrlnyarallllo H H brMI,I I,t MoHTa)KH bI M H c Boft crBaM I'I 06 -

n aAarcT yrl oMrlHyrble BbIIIre UHn I4 HAp bI npon3 BoAcT Ba 3AO < M n u ep aJI b-

Has Bara> (Ty 57 62-010-457 57203-01). OqesuAHbre npeHMyulecrBa
'erux 

;g/�1g'Ae nnf4 ( @ Op rraO CTa6 I4n bH O CTb, H 14 3 KatI Te nn On p OB OAH O CTb' n O -

)Gpo6e3quaCsoCrb, I4HAyCTpHiuIbHoCTb B M9HTDKS, HAAeXHOcTb B 3KC-

nnyaTaUlnr vAonroBeuuOcrn) B KOHeqHOM I4TOre' HeCMOTpfl' HA OTHO-

cHTeJrbHO BbICOKOTO CTOr{MOCTb, AOJIXHbI npI4BeCTH K pOCry IIpHMeHe-

Hr4fl gTt{x vrcp'en6i4 Anfl H3o Jrfli\wr4 rpy6OnpoBOAoB IIpgMbIIITJI9HH6IX

npeArrp r4 flTr4ir,re rrnoB brx cdre ft , xa H iln bH o it ilp o KJI aA KV w rp y6o npo B o -

AoB ropsqero BoAocHaixenun, B ToM tlnclte B noABanax I'I Ha qepAaKax

)C,rJrbIX u o$UecTBeHHbIX gAaulafi. Crre4yer yKa3aTb, t{TO TpyAO3aTpaTbI
H cpoKr.r MoHraxa KoHcTpYr(rarZ c npHMeHeHHeM UHnHHApoB cyulecT-

BeHHO HH)Ke, qeM KOHCTpyKUI,Ifi C npuUeHeHI4eM pynoHHbIX I't lxHypo-

Bbx rerrJlor,I3onfl IIHoH HbIX Marepu iuloB, qro B 3Haq HTen bHofi crerleH I'I

KOMrreHcHpyeT BbrcoKyro cTor4MocTb caMofo TeIUIOI43OJIfl IIHOHHO|O Ma-

T ep varnr. fip"*. H e H pr e usgtenniaB blco Ko ro Kaq ecrB a'o 6 ecn e'I nr B bI c o -

Kyro eQserrraBHocrb rerrJtor43on-flr{[IoHHbrx KoHcrpyKuprft 6esAonorIHI'I-
TeJrbHbIX 3aTpaT Ha peMoHT B TeqeHHe cpoKa, coH3MepHMOto co cpoKoM
cn y)K6br rpy6oilpoBoAoB.- 

nts Itloruttlur,r rpy6onpoBoAoB AHaMerpoM 273 MM H 6olee 3AO
<M rH sara>> npoutuo4"t .rOpo0o6 taeHpo nu^n n ote t utot'I1M I I'9 Py\-
Hoft sarrr Ha cprHreruqecKoM cBfl3ylouleM Maprua <.TEX MAT>> (ry 5762-
007-4s7s203-00).

Tersrora gon-n uno H H bre H 3AeJr yrfl, kt3cre KrI.a H Horo uia nen bH b ro BoJt o K-

H a, xapaKrepr,r3yrourr4ecfl H Hsroft rrlrorHocrblo I{ Te M fleparypoft np 14 Me -

neHus Ao 180 
"C, pexoMeHAyercq npuMeHnrb Arx rpy6onpoBoAoB uaA-

sel\aHoft npoKIIaAKn, B rOU'IncJIe TeTIJIOBHX Cereft.
flepcnerrnBHbrMn MaTepr4iur aML4 l:trtr eroft qenn .flBJtfltorcs renro-

n3onrrrr4 oH H br e v3ryelrktsr <URSA>, Korop ble BbI roAH o orr I4q at orcl yMe -

pcHHofi ueHofi L{ BblcoKuM KaqecrBoM.
YlyrureHlae KaqecrBa oreqecrBeHH blx MnHepaloBarHblx renJlol43o-

JrflrlnoHHbtx Marepr{iuroB cBfl3aHo c MoAepHn3allneft cyrUecrBylolqHx

n po u 3 BoAcrB, B BeAe H 14 e M H oB bIX Tex H oJI o f n qec Ku x nwPi/rir, I4 c tl oJI b3 o -

BaHHeM KaqecTBeHHOrO Cblpbs, oTKa3OM OT npI4MeHeHI'tq B npou3BoA-

crBe .[oMeHHbrx IxJIaKoIr. Peanl43aunq oTHX Meponpu flTni4 no3Borfler

H aII aA T,ITI IIp oI.I3BoAcTBo B rICO KO KAqECTBE H HbIX :/r}AETW[A H 3 M H H EPAN b -

Hoft BaTbI I,I3 ropHblx [opoA c Tonull4Hofi BonoKHa 5-6 MKM. Tarue us-

[e1rufl BbrnycK;rorc.fl B bn rorpaAcKl4 M 3a BoAo M Te nJI oH3 oJIn uHoHH blx
vs1elwrirAO <Tep Mocre rI c>, 3AO < M u Hep anrnns. B ata>, H asapo ocKI4 M1i

i[}
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3TI4 (KpacHo npaKili4Kpafi), AOOT <(Tu3ort'> (r' Hraxunx Typa),' U-"-:

coKoe KaqecTBo I{MercT l4:rl3$eltvfl, BblnycKaeMble Ha OAI{OM l'l3IIyq[II4X

3aBoAoB 11o npou3BoACTBy MI'IHepanpnarHbIX I43Ae nI Vr <tl'13gn11nt'>

(r. Tnepn).
Peayl srar m re n.l OS I,I 3 nq SCKH X I'I Ctl bITa H I'I ft 9TI4X M aTep I'I anOB IIOKa-

3 br Ba roT, rrTo o H H " nnr*or xoeo@n qlle HTbI Te[noilpo BoAHOCTI{ CyuIecT-

B9HHO HH)KS 3HaqeHl4ft, yrcasaHHblx B rOCyAapcTBeHHblX cTaHAapTaX

H TEXHH'{ECKHX YCNOBNqX HA 3TH MATEPI4ZINbI'

fl p n n oA3e MHoft 6ecrau alnHoft nporui a4xe rpy6orpoBoAoB reIIJIo-

BbrX CeTeft HapqAy C Tpa,U,nqI4OHHbIMI'I BI'IAaMI4 I43Ongqy^HVl3 apMOIIeHO-

6 etO H a, 6 rarylaO n epn HTa n 6 uryUO BepM H Kyn r4TA, I4MeIo ilIl'l M H oTH Oc I4 -

TeJrbHo BbtcoKne xoa$$nqueHTbl reluonpoBoAHocTl4' Bce 6Olee rrIHpO-

Ko BHeAp fleTcfl,nlrCOrOs$@exrnnHafl TenJlol43onqq6s' V3 3UUIIIBOqHOTO

rrgHononuypeTaHa B KogcTpyKqntx THna <Tpy6a n rpy6e'> c npotlHoft

o6oro.Kofi ns norrasTHjreHa. Han6onee ut{poKoe npuMeHeHlre 9TI4 KOH-

crpyKrll4H ronrrHJII'I B r. Mocxse [84]'
Tenlonue cerl,I OAO -fnfo""""ptoo c l9951oAa Haqa;1r BecTH 6ec-

KaHaJIbHyIOnpoKnaAKyTeIUOTpacccJIpeAbI3OnI{poBaHHbIMI'IB3aBOA-
SKHX ycnoBl,tflx rpy6onpoBoAaMn n flfIV-u3onqUwn' K Hacroflil{eMy

BpeMeHH rrnnour e seTr4MOCeHepro I4MeIOT Ha 6alauce 6olee 200 ra-

Kr.IX TeIIJIOTpacc npoTDKeHHOCTbIO OT HecKoJtbKI'�IX AeCflTKOB MeTpoB AO

H ecKoJr bKr,rx KtlJlo*.tpou c o6qe ft npoTtDKeHHocTblo rpy6onpoBoAoB

6pnee 100 rrra. flpnrr,repHo TaKOe Xe KoJII4qecTBo Te[noTpacc HaxoAr1Tgfl'
I

Ha cTaAI,tH npoeKTHpOBaHUfl I'�I MOHTa)(a'

EecrasalbHafl npoKJraAKa OCyUecrMrIeTcrI I]o TexHoJIOr4sM Tpex oc-

HOBHbtx Qraprvr: ero AarcKoe orAeneHl{e KOMIIaHUI <,AEE nVt cvtMr'oJl-

n.po (ABb Alstom Power), coBMecrHoe auepuKaHcKo-poccnficroe npeA-

n p, "ir. <. M oc$l oyl afi n > I,I H eMe UKafl O I4p u a << M a s H ec M aH - 3 e ft Sepr>'
fI oAge u n ot a 6ecraH aJr bH bre Te rlnoTpaccbl c fI fIY- lI3OJlfl Ul'left n

cpa B H e H I4t4 cKa H aJI bH oi4 u6eC ra u al bHOft npOKJI a.II,Kofi C uC nOlb3OBa-

H HeM TpaAI4 UHOHHbIX TenJrol'l3olr{unoHH6rx MaT.epuanon o6ecneqHBa-

IOT 3HaqnreJrbHoe cHr4xeHue reflroBbtx norepb I4 yBenl4qeHne pecypca

s Kc nJI ya Ta:qi.z^w Tpy6o n po BoAOB 3a cq eT npeAorBpa tr1eH H fr vrlrr4 cH I'DKe -

r{l4tl 14HTeHCnRI-IOCTI,I npoqeccoB Koppo3t{ M HA HapyxHol"{ noBepxno:-

rn rpy6n
Ka* I,I3BeCTHo, npOUecCbI KOppo3I'I[ I4HTeHCUBHO npoTeKaIOT npu

Ko HTa r(re M gr€uur t{qe cKr4x n oBepxHocre fi c nogo fi , co.u,ep)<3 urefl pacrBo -

pe H H bI iI KI,ICX opOA. CU nXeHrA e U HreH CIl BHOCTI'I KOppo3H l'I HapyxHoft

nOBepXHOCTH rpy6rr AooTl,lraeTcff 3a cqeT HaAe)<Hoft replteTl'I3allplpl

IIIIV-usoJrflrIHH, a BHyrpeHHefi - nyteM cHruKeHI4tI KOHIleH'�IpaqnLt

KHCnOpoAa B ceresoft soAe
HageceHue IIfIy-I43onJrII :,1t11arpy6rr I4 3anopHoe o6opy4oBaHl{e B

3aBOACK1IX ycngBL4flX, a TalOKe CTpOrOe CO6nOAeHI4e T9XHOJIOpI'II4 I43O-
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rrspr4 cBapHbIX IuBoB npl{ npoKJIaAKe rpy6o_npoBoAoB rapaHrupylor

H aAe)KHyIo n IApoI'I3oJI.fl ull rc rpy6onpo BoAo B. [1tx Ko HTpons H aAe)KHo -

CTI,I gTofi I43OIqIIy I,t B llpoqegce 3 Kc ruI y aT a\uuTe nn oTpacc bI Tpy$onpo -

B oA br o 6 opy4o B a H bI c I,t cre M o ft curnarrrv3a:{slztr4 ( c u cre u a o r ep aTLI B H o ro

Ar{cTaH UI,IS HH oro KoHTp onr) . H enpep bI B H bI ft xoHrpo1 b TexH HqecKoro

cocro.sHr,rs noA3eMHbtx 6ecKaHiurbHblx relrltorpacc [o3BoJlfler oneparl'IB-

H o ycTpaHfl Tb noBpeXA e*ufl. II fI Y- u g oltfllu.uvr, co Kp arl'Irb n poAoDKI'I -

TeJIbHocTb KoHTaKra Hapy)KHoft nonepxHocTl{ Tpy6bl c rpyHToBbIMI{
.BOAaMI,I, qTO B KOHeqHOM ltTOIe OrpaHI'�IqHBaeT Ao MI{HI4MyMa I'�IHTeH-

Cr,rBHocTb KOpp o3l,toH HbIx npoUeCcOB Ha H appKH O fi nO nepxHo CTI{ rpy6'

flpo6nenaii Kopp o3lr u nuyipeH H eft noBepxHocrl,I Tpy6 orpeAenslor-

c.g B ocHoBHoM BoAHo-xHMHqecKpIM pexc{MoM I'I cBoficrBaMI'I Merarula'

H3 Koroporo l43roroHen rpy6onpoBoA.
B cncrenae MoceHepro cyUIecTByIoT HopMbI, KoTopbre peHIaMeHT?I-

pyror ocHoBHbre noKa3arern KaqecrBa ceresofi H noAnuror{Hofi BoAbI'

o6ecue.Ir,rBaroulue MnHl,rMarrbuyro nHTeHcHBHocrb Koppo3I4oHHbIx ilpo-

rleccoB. Hopu npyeM brM tr rroKa3arersMl,I sBJrfl Iorcfl : o6uas xecTKocrb,

ulenoq Ho cTb, coAep)€H I,Ie pacTBopeH Horo KI{cJIOpOAa, noKa3aTeJI n pH:

Csoftcrna MeraJrJra rpy6, ucrroJrb3yeMblx B TerIJIoBbIx cersx' AOJD(-
Hbr coorBercrBoBarb rpe6oBaHHJrM, npeAbfl BJUIeMbIM K Tpy6onpoBoAaM,

paooraroqr,rM rrpn rroBbrueHHbrx reMleparypu (lo 150 
'C) I,I AaBJIeHIlfi

iao 2,5 MIIa). B Haureft crpaHe Har46onee qacro ,urrs rpy6onpoBoAoB
Terurocereft ucnonrcyercfl craJrb MapKu Cr.3. Pexe npl,IMeHslorcfl cra-
nH Mapor Cr.10, Cr.15, Cr.20

Xaparrepgbre Her{c[paBHocrr4, KIIaccI4Ofi ut4poBa H H ble npll crarn -

crnrrecKoM aHalr r{3e padorbr re rrrlorpacc c II fIY- ugonfl IIHefi ,' B ocH oB -

HOM CBOAqTCTT K CneAyrotqr,rM : Koppo3 I40HH ble II O BpeXA eHVs. cTiIII bH bIX

rpy6; Ae$ercrnr cBapHblx IuBoB; ReQemnr 3aAenKI,I My$r c IIIIY-n3oJIfl-
quefi; HencnpaBHocrr,I B KoMnoHeHTax cncreM KonTpon.fl I{ MexaHl{qec-
Kr,r e noBpeXAeHHfl fI fIY- usoJrsur4 rI. O n ntr gKcnn ya r a\nn raKl,lx re n -

norpacc B TenIroBbu cerflx Mocsnepro rloKa3iul, qro ocHoBHyIo Aonlo
He r,rcnpaB Hocreft (lo 9 07o) cocraBJrr lor Mexa H I4q ec KI,I e rI oBpeXA eHlz.s.
fI fIV- r,rs o rrflrryt 14, c B.rr3a H H bre c B H e[IH I{M M exa H Hq ecKI4 M Bo3Ae il crBH -

eM npu rTpoBeAe HHH pa3-[HrrHoro po/Ia 3eI\4JI'IHIJX pa6oT. fJpu npaBl4nb-
u oft op ra :navr:la\Hu crpo r,rreJr bH o - 3 e MJrfl u nx p a6 o r H vIcKIrIoq e H H H M exa -

H r4 q e c Kr4x rro BpexA eunfi 6e cxa H an b*afl. npo KJI aAKa n p-eA Bap HTeJI bH o
r{3onrdpoBaHHbrx B 3irBoAcKr,Ix ycnonuxx rpy6o[poBoAoB Aaer HecoMHeH-
Hbrft TexHI4qe cKilf4u sKoHoMI,IqecKHfi e@@err.

BseAeHue HoBbIx HopM TeIUIOBbIX noTepb aJUt rpy6onpoBoAoB TeII-
JroBbrx cereft [orpe6oBturo upaKTr4tr ecKH noBceM ecrHoro' [epexoAa Ha
6oree eQ$erruBHyro flflY-HgoJrflrlr,rlo. Peaaugr!:afl HoBbIX HopM B
npaKTr,rKe rrpr{Bena K HeodxoArrMocrrl orKa3a or raKux rpaAHIrI{oHHbIx
,un-s Pocctrl{ Teruol,I3oJrsqnoHHblx Marepl,ItutoB, KaK 6nrptaorepaM3}IT I't
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$UryUOnepJII4T, a TaK)Ke qaCTO K H9O$XOAI4MOCTI{ 3aKpblTl{fl npol'I3BO-

Ar,rB[Inx ux npeAn punrnir. ..
, Tarofi )KecTKr4ft HopMaTI,IBHbIfi rroAXoA K pglxeHllrc npo6neMbl gHep-

rOCOepeXe HVIq roq e B I,IAH O, He flBryfleT1fl SKOHO MI'III gCKn OSTI4M1IIIbHbIM

KaK [its orp acJI H, r aK vt Nrs'eKoHo M I4y 
:-lT:.-y' 

9ror Bbr BoA no[rBepx-

LA{oT C s,npar(rH KO ft , n coorBeTcTBI'I U C KOTOpOfi rpa.uuulloH HbIe MaTep I{ -

aJrbr npuMeHflroT cg. HaocHoBaH vv pa3nvrtlHoro PoAa corJlacoBa]HvtrI' vr

pacdopqxeguft MecrHblx opraHoB _^_,,^^^t,^ny,r,- 
flpi Bbr6ope reruor,r3ongul4oHHblx MarepI'IaJIoB HeoOxoAI4Mo yrl{Tbr-

BaTb, rrTo 3Haq eilL4fl,llx TeIIloTexHuqecKI'�IX XapaKreplIcTI4K B KOHgTpyK-

rlr,rfl x rr oA Bo 3Ae fi cTBI4eM Mo HTaXH blx u sKcnnyaTalln oH H bIX QaKTOp OB

cy[Ie cTBe HH o oTJI l,IqarcTcfl oT yKa3aH H blx 1 TexH I,Iqe cKI4x ycnoBl,Iflx.

Te11;1ougo;1q IInoHHbIe MaTepI4iIlbI I4HoQupM [peAcTaBJIeHbI AocTa-

1.oogo oOrupHoft HoMeHKllaryporl: <Rockwool" 14aH!), "Partek Paroc

oilt; iO;;"A wn) , nlsovei Oy> (<pu HrnHruA), <'Izomab (Crona-

xra a ) - Mfl r43oJrfl rlr{ra'rpy6o np o Bo.[o B c II OJIOXUTeJIbH bIMI'�I TeMnep a -

wpi"" (qrannHApbl, Marbr I,I rrJII{TbI 6es noxpbrrkrfl''vrw noKpbrrble-c

OAH O fi CTOpO H bI MeTaJIJII'lqeCKO ft CeTKOfi ' gTeIgIOpO rOXeft t 1UIIOMI'IHn9 -

noft Sonbroft H r. A.).
flpxr,r3orqrlr4r,r cHcTeM xOJIoAHoro BoAocHa6XeHurI u rpy6o nPg:o-

AoB c oTpI,IUaTenbHbIMI4 TeM[epaTypaM?I npe4;naraloTgfl :nsgrelIkrr-K-Flex

I,I 3 BC TIE H EH H Of O C I'I HTETI'TqECKOTO KATI YKA C IIPEI'IMYIqECTBEHHO 3AKPbI'

TbrMH flopaMl,t I,t TeMnepaTypofi rrpllMeHeHnfl oT -70 no + 150 "C, upo-

r4 3 BoAI,I MbIe S np naofi << L' isolante K- Flex'>'

Elro I,I3on; qH H H aA3eM H bIX I{ IloA3eM HbIx rpy6oupoBoAoB' MoXeT

npr4MeHflr*" ilnocreKrro <Foamglas> 6elnnaftcroft $uprrarr <<Pittsburgh

C-o*ingo SopprosaHHnfi Marepuan (cropnynbl' cerMeHru) c 3aKpbl-

TbtMH nopaMlr, *rrropo q1ri1,C relraneparvpon IpI{MeH e]g,lng' or -260 ,uo

+ 4 8 5 " C ; BbrcoK'Mr,r rporr HocTH bIMI{ cBofi crBaMI'I.

Han6Onnuee pacnpoCrpaHeHl'Ie B npOMbIllUIeHHOft TeIIIOI'I3OJIJIII]III

flonrrnnn Terurotr3oJrflrluoHHbre KoHcTpyKIIn vt ]HaocHoBe xecTKI4X (qu-

n HHApbr, nonyuux r'rHApbr, rurr,rTbl), nolyxggTKI'IX (nnnrm) II MSIKI{X

(nlurtr, rrlarrr) Teruror,l3onrrugoHHblx r4gryennftI,I3 MI'IHepaIIbHoro lI cTeK-

JI ' I I IHOTO BOJIOKIIA

4.2.2. KoxcrpyKul4lr renfloBofi neoneqnn

rpy6onpoBolloB

flonnoc6oPnue u KoMnneKTHb'e

KoHcrpyKunn rennoaofi n3onf, quu

Han6onee HHAycT,-pnalnusrft BI4A I'I3OJI fl,WV:- 9TO Te[IIOH3OJIfl ULI-

oHHbIe KOHCTpyK Ww3aBoAcKoro I'I3TOTOB;1SHSx' OHu pa3AeJlflIoTcq Ha

n on H o C6op u ir e GITK) I,I Ko MII,' 9KTH ble T'IIJI9I'39I' q I'oH HbIe KoHcT-
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rrJracTHK a v :n1wteeHHoft Ha noKpOsHntft clofi H TopUOBOe pa3pe3Hoe

KOJ1 bUO r,t 3 KpoBel nso ft cT: alv,ycTaH a Bn I,IBaeM oe ua rpy$onpoBoAe'
: p*, tpy6onpoBoA pacrono)KeH B noMeUI1H1q1'].1', MeTaJIJII4qecKI'Ie

6aH.u,aXH *,u *uui, o6pasyeMblx coceAHHMH KOHCTpyKqI4IMI4, He ycTa-

*, u rn, u u rcr. [u e tr npo KrIeH Ba roT IIOJIO C KaM I,I CTe KII O IIJI aCTI4Ka.

[nx ]r3oJrflqr4n ipy6onpoBoAoB A]IaMerpotrl 6olee 273 MM Moryr

npH Me HqTbcfl IIHnu HApbI' cocTaBJIeH HbIe u3 TenJIoI,I3onfl uuo HHofo cJIofi

(rranHepa-rrOBaTHbIX I,IJtI,t CTeKJIOBaTHbIXI\4aToB Ha CBfl3Kax) U TIOKpOBHO-

ro croq r43 pyloHHoro Marepl4aJla (ly6lupoBaHHoft $olrru, Qolnro-
r,r3on a) . Te nI O LtSoIq UHOH *tt n Cl ofi il pI'I KJIe n BaI'OT K nO KpOBH OMy 6I'I -

TyMoM, cHHTerHqecKHMH IC[eqMH l4T. n'- 
TenloH3OtrsrIHOHHbre KoHCTpyKrlI4H HA MOHTUDK ftOCTaBJLflIOT B CBep-

HyrOM BHAg cKpeIueHHbIMl{ AByMfi 6asAaXaMI't H3 yIIaKOBOtIHOfi JIeH-

Tbr c .n poTr4 BOKOppo3Ho H H brM noKp bITI'IeM.' flo LI4HIf/,'I4 IIpOAOnbHoro

pa3beMa UHnI,lHApa H oAHotO ero Topqa 11oKpoBHrtft clofi BbICTynaeT Ha

+o *" Arq o6pa3oBaHHJ{ Haxrecra rrpr4 yKIlaAKe Ha Tpy6oilpoBoAe. IIIsrr

rrpoKJreuBarcT TeM Xe KJIoflIIII{M COCTaBOM' KOTOpbIM nplrKlleeH ocHoB-

Hoft renlou3oJlttuuoHHblft cnofi .
HgoJrfl r${f KoMrureKTH brMr{ KOHCTpyKWfl MH H3 MI{HepaJIoBaTHbx cKop-

Jryrr HJII{ IIHJII{HAp0B Ha cI.IHTeTHqecKoM cBfl3yloqeM c MeTaJIJIHqecKHM

nb*po*enr. B gtofi KoHcrpyKUHH ocuonsoft reuou3onflIll'IoHlb1y cloft

He rrpHKpe[JIeH K noKpOBHOMy CJIOIO, a TOJI6KO BJIOX9H B HerO. KOHC1-

pyKrII4s Kpenurc nHaTpy6O[poBoAe ToJlbKo no npoAoJIbHbIM IIBaM nO-

xpo a H o rci cI oq Ca Mo Hape3a IOUI 14 M 14 BIIHT AMla vlrr 6asAaXaura.

Koucrpyxqgr{ TerrJroBoft n3orsrfun Tpy6orpoBoAoB Ha ocHoBe reIUIo-

H3OJIflqHOHHbIX MaToB H3 MnHepaJlbHoro H CTeKJISHHOIO BOJIOKHN;

Marrt re [Jrol43on g uHoH H bre I43 M l{HepanbHofi Barbl, npourn BH ble HJI I'I

H a c tr HreTt{qec KoM cBg3ylo uIoM, r1aApo0o6ns uponaH H ble' npeAHa3Ha-
qeHbr Anfl rennoBofi r43oJtsu?ru Tpy6onpoBoAoB u o6opyaoBaHufl c reM-

nepaTypoft rpaucnoprlrpyeMblx BelqecrB or MI'lHyc 180 Ao + 570 'C.

M artt Te IUro t I 3on R IIH oH H bte H 3 cTe KIIfl H Hofo lrrraneJl bHoro BoJroK-

Ha npnMeHarurcs 4.lrtll reilnoBoft I,I3oJIsIIt'Ir oqgpyA oBa!^vt!) ,rpy6onpo:
BoAoB c reMneparypoft rerrJroHocwTerfloT -60 AO +180 "C.

]\,Iarr,r ropn*ter r"iolcs ,uJtrr rennoeoft Hsontuul{ cneAy}ou-(t{x odr,erros:

Bo3Ayxe, B noABanax, noMeueHr{flx) H noA3eMHoft (n KaHaJIax, ToHHe-

Jrflx) npoK-IaAKax;
- Tex H oJr o rr{ q e cKr,rx rpy6o n po BoAoB c n oJIoxI4TeJI bH bIM 14 H orp I{ qa-

T9JI bH bIM I,I TeM n epaTypaM I,I BC9X OTpagneft npOM bII1I9HHOCTH, BKn loqaf

n H UIe Byrc, npeA npnnTvfil M 14 KpOOUOJI OrI{ H, paAl'l O3neKTpoH I'I KI'I H Ap',

rAe TpefiyeTgfl cofinrcAeHne yCJIOBLIfl noBbIIIIeHHoft '{ncroTbl Bo3AyXa

B noMeuleHht4;
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pyKIII,t H ( KTrl . fIoI rrog6opl ble Te IIJIoI,I3oI'I uI4 o H H ble KoH cTpy rcWI H

co crofl r I4 3 Te nr o I'I3 OJIfl Ul't oH H blx I{3Aen Hr;I 
!9-: 

* o u n o ft re nl o H 3oJlfl u H -

oHHbrft cnofi) H [oKpoBHOro cJIO.s, coeAuHeHHblx MexAy co6oii Kpenex:

HbrMr{ AeraJuM vr, vr AeraJreft Kpenn eloflua rpy6onpoBoAe t70l'

Ko u ul e KTH ble Te nJI O I'I 3OJUIIII4 O H H ble KollcTpy x(I4 H CO CTOfl T I'�\ 3 Tex

)Ke gJreM.rroo, irl " "on"oc6opume, uo co6paHbl B eAhHyto KoHcrpyK-

u"Io 6es coeAI'IHeH U'fl Kpene)KH blMH AerMtlMI4'

Te nIO U g oJIq IIU O H H bI e KO HCTpyKIII4 l'�I C MeTaJIn I4q ec KnM n o Kp bIT 14 e M

Kpe IIST Ha rpy6onpoBoAe c nor,aourblo,caMoH ape3a}oul4 X BI4 HTOB (ouu r{ -

KO BaH Hblx 14 JII'�I KaAM H p o BaH H rxj lan n 6asAaxe fi ; renl o 14 3oJttt uno H H bl e

KoHcTpyKII!{ll c HeMeTaJII I,Iq ecKl,I M n o KpbIT[eM - c n oM o IIIbIo 6auAa-

xeft vrlrw nrracrM acco BbI x KHo ttor' AJrq xpe n ne H Hl Ko H crpy"Y 1 l3:;
MeHflIOT oagAaxra I,I3 aJIrcM rl{]HVtg'H aJIloMlIHI4eBbIx cnJIaBoB' cTaJIbHOH

yfiaKo Bo.rHOfi . reHTbI, OUI4H KOBaH HO it uttttt no KpblTo fi n por n no Koppo -

t l
l l

l{

t F,r
til',,
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iItn
tili
1 0 ,
H
i t

i {

3I,IOHHbIM COCTABOM.

IIgOff llufl IIOJIHOC6Op'*U' T.I'OI{3OJIflWOHIIbIMH KOHCTpyKIII{' MI'I H3

MHHepaJroBaTHbD( I{ CTeKIIOBaTHbD( llsAeJIHfi c TileTaJIJII{qecKHM IIOKpbITt{-

eu. ,II,lr I'I3onfl;;; rpy6orpoBoAoB npl4MeHfltor I{unuHApbI c oAHI4M

npoAonbHb lMpa3pe3oMunHnonyuHnhHApb l -cKopnynb l . , "
Teuousonsq;oHuble u3A eivrs'Kpernr r norpoBHoMy cilolo' fun

KpenneHl4qucnolb3ytoTlxIIJII4HTbI,BbInoJIHfleMbIgI43ToHKoJIl4cToBofo
MeraJrJra r.rnu aJr;""n".uofi npononoKl{. K noxpoBHoMy cJloto raKxe

[rrr nrn Hr aNrr4 vrJrrL3aKII e n Karra ra rp en fl r 6 a HAaxu' E a HATl.-t]" t14 B a rcr

xlntoqoN,I.[llmaKpe[neHl4.'IHarpy6onpoBoAeHI4)KHefo[oJIyuHnnHApa
BO r,r36e)KaH r{e e ro nponn caH l4fl MO*at 

^6 
otTb npeAycM OTpeH a c n e uu aII b -

HarI roABecKa I'I3 arlrcMuHresofi uru oql{HKoBaHHgiIry::.1oKt'I' '^' *'ii;; 
".o o*oor4 Mocrr.r orAen Kr{ ropuo q re rn oH 1:1i1i :l T: 

ft ro n cr-

pyKqr.ru y QnaHueBbIX coeAI4He awilr':rYiYlbr'� cBapHofo IIrBa I'I r' A'

y ropua y.rur,uuir*1gtl"aoparrr'ry, BbuIoJIHeHHyIo pt3 Toro x€ MeraJI-

JIa, qTO l{ noKpbITI4e.
LlgorflqHfl reluro43oJlfllllronrurmu xoHcqvnr4{vH H3 MlIHepaJroBaTHbD(

r{ creKroBarHblx llgAsrnfi c H€MerarrnqecKnm uoxPnrrnei'-O :-:::::i
Ten1,or{3onorlro*til* cnofi KpeIrsT K noKpoBHoMy cJIoIo [IruII'IHTaMr{ }I3

aIpN{I{I I l{e Bofo JI I'�ICTa H'rI 14 I{ a KneI4 Ba }oT H a oc HoqHofi usoJl g IIno gHt'tft

clofi (ecnn roKpoBHmfi c1oft BbInoJIHeH I'I3 pynoHHblx MarepI4aJIOs)' nJIs

r,r3oruIqlru rpy6onpoBoAoB AI4aMerpoM Ao Zl I uv-npuMeHqrcr MHHepa-

JroBarHbreuHnlrHApbr,nonyrrr4nnHApbr,MarblpynoHl4poBaHHble,nJIH-
TbIM'IrKI4eMuHepanoBaTHbleuI}IcTeKJIoBaTH:]::f1.]|yKuI4pHa
MOHTax nocTaBJ1-flloT B KOMnIeKTe c pynoHoM 0TeKJIO[JIaCTI'IXa' TraHu

pa3pe3al6T Ha IeHTbI .ll;1fi npOKII efi KI4 nonepeq H HX lll BoB KoH cTpyKIIH H'

ecJrr{ B llocneAHefi He [peAycMoTpeH HaxJIecT ilOKpOBHOfO CJIOfl tlo ilo-

nepeqHbrM trrBaM, H oTAeJIKI{ TOpuoB I43oJIflUI4u. Topt\nt "toloyT-3:'

AgJT6IBAIOT Taru(e Al4a$parMofi, Hape3aHHofi I43 pynoHHolo creKJto-
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- rpy6onpoBoAoB ropflqero H xonoAHoro BoAocHa6xeHI,IJ{ B )KHJII{ilt-

HOM r{ rpaxAaHcKoM cTpor,rrenbcTBe, a raroKe Ha npoMbIIxJIeHHbIX npeA
"nTffi 

ueBbrx coeAr4 He HnirrpybonpoBoAoB ;
- Sr a uueBo ft ap Marypbl (3aABI,uKI,I, BeHTI4II kr, wlanaH bI ) ;
- OnauqeBbrx coeAr,rHe Hr ito6opyAo Balp^lns;

. - npoMbl[ueHHoro ooopyao&aHkrsT BK[roqaq TexHoJrornqecKl,Ie aII-
, naparbr, TerrJroo6ueusurur, pe3epByapbl AJUI xpaHeHl,ts xonoAHoft u ro-
psqefi BoAbr (6aru,r - axKyl,[ynsropbl ), H e@TI,r H He$Te np oAyIff oB, xI,I M H -
qecKr4x BerIecTB;

- BHyI) e H H r,rx Mer[LJUIrlqecKKX crBoJro B AbI Mo BbIX Tpy6.
TeruoprgoJrrrrnoHHbre Marbr rrpl,rMeH,slorcf B KaqecrBe relrJlol43oJr-rr-

qr,roH Horo cn os B rroJr Hoc6opu rx H KoMrrrreKTH brx KoH crpyKu vrs>\ npv-
MeH-seMbrx Nrfr krgolrflrrvvrrpy6oupoBoAoB u o6opya oBatvrfr, r{ r.r3roraB-
-rII,IBaeMbIX no Ty 36-1180-85 <,HuAycrpuaJlbHble KoHcrpyqnvr n[fl.
npoMbrrrrJress oft Te[JroBo ft usontrr\kri rpy6on po BoAoB, arr tr aparoB H
pffiepByapoB)>.

In s relJro B o it uso nsrP4r4 rpy6 onp o B oAo B c orp r,r qareJr bH br M r4
TeM flep arypaMr{, xon oAH oro BoAoc Ha6xe H ras, TefrJroB brx cereft n o,q -
serdHoft KaHrurbHofi nporcnal.Kvr,, rpy6onpoBoAoB c rrepeMeHHbrM pe-
xr,rMoM pa6oru (oxlaxgeHr{e - HarpenaHrae) AorycKaerc.fl rrprdMe-
H e H r{ e roJr bKo rnAp o 0 o 6u iupo n a H H brx re rrJr o r,rs oJrfl rI r4 o H H brx M aro B.
Ens rpy6onp oB oAoB xonoAHotZ'soArr r,r c orppr rrareJrbH br M r,r reM rr e -
paTypaMr,r peKoMeHAyeTcfl [pr4MeHflTb MaTbr, KaruHpoBaHHbre iurc-
MHHHeBoft @onnroft.

B ra 6n. 4 .2 .2 np I,t B eAe H bI TexH I,I qe c Kr,r e xap a KTep r4cr ur<krH e Korop bD(
MapoK Mr,rHepaloBarHbrx MaroB vrwrr4T. B ra6n. 4.2,3 npr.rBeAeHbr xa-
paKTepI,tcrI,IKH HeKOTOpbTX MapOK TerrJIo l,r3ong uu o H H brx ugpLenufi us
CTEKNOBOJIOKHA.

TeruroupoBoAHocrb BonoKHI,IcrbD( TeIuoI,I3oJIfl I{I4oHHrD( Marepr,I€uloB
B KOHCTpyKUUII 3aBUCI,tr OT TeMneparypbl H creneHl/. vtx MoHTaxHoro
yrulorH e }J^vrfl , rITo w r,rrbr Baercfl npu [poeKTl,rpoB a]H]i,J/r, u pacq ere rpe6y-
du ofi rol uiu H r,r re nJroBo li r,rsorrr tJr4r4.

]-Ip n ynn orH e Ht4t4 BoJro KI I H crbrx re rrJr o H 3onrr rr 14 oH r r r',i x M arepfi aJ l ots
rulorHocrrrc 20 60 xy'rvr3 TennonpoBoAHocrb Marep nura clyr:xaerefi,,
npI,I gToM Hau6ol lluee cHIDKeH I4e relrfionpoBoAHocrr.r Ha6lrcAaercs nprl
IloBbllueH H blx TeMnepaTypax, qTo yKa3brBaeT H a TexH r4q ecKJro r{eneco -
o 6pas uo crb Mo HTIDKHo ro ylxorH e HVtt v.HHep iur o BarH brx H creKiroBar -
H brx MaroB B Terur olt3on-rr rIHoH H brx Ko HcrpyKrlr4sx B br co KoreM n ep4Typ -
Hbrx rpy6onpoBoAoB n o6opy4oBaH Hfl .

Peronrerilyenarrft roe@$n qu eHT yrur orH eH r4rr onpeAeJr.fl ercrr c yue -
rou .qeOopMarI,IBHbIx csofi crs renJron3orqrluoH H brx MaroB r,r Moxer
r,rMerb 3HaqeHr,rs B npeAenax or l 12 ao 4.
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TexxnqecKvte xapaKTegltcrmKx HeKoropblx

, MlrHepanoBaTHblx nnnT yl MaToB
MapoK

Ta1auqa 4.2.2

XaparrepncrnKa

s
O)

- J
8 F
t- c\

tf
o,

- J
8 F
t - N

Ty 5762-001-
0141 1834-98

Tv 5762-001-
0141 1834-98

(o
o,

h .b
6 h
l- o)

(o
o)

h . f
6 h
1- O,

l-lnornocru, Kr/M", -
xe 6dnee

100 125 50 100 75 125

TennonposoAHocrb,
Br/(u .K)q xe 6onee,
npn reMneparype:

(298 r 5) "C

(398 r 5) 'c
(573 + 5) 'C

0,044
0,065
0 ,15

0,044
0,064
0 ,13

0,046
0,07

0,048
0,074

0,047
0,0:7

0,049
0,072

Cxuruaeuocrb�, o/o,

He 6onee
40 30 25 1 5 20 1 2

Cxnuaeuocru
nocne cop6qnou-
HOrO yBnaxHeHHF,
o/o. H@ 6onee

35 20 26 1 6

BogonornouleHne,
% no uacce, ue
6onee

1 1

CogepxaHne
opraHhqecKHx
Beu{ecrg, o/o no
Macce, xe 6onee

2 2
or  1 ,5
go 3,0

ot 2,8
go 4,0

3 4

J-optoqecru HT HT HT HT HT r1

Texx ra.recKet e xapa KTeplrcrn Kll H eKorop blx MapoK
Tenn olt3onf, qlt o H Hblx,r sgen nfi ng creKn oBotl oKH a

Ta1auqa 4'2'3

XapaxrepucrHKa

lAsryenua rennon3onf, quoHHble H3 creKnfl HHoro
ujTanenbHoro BonoKHa

l-lnnrur fl-60 Maru M-25

rocT
1 0499-95

Ty5-/63-00?-
0a287697-97

( .URSA>)

rocT
1 0499-95

ry5-/63'0@-
00287697-97

("URSA")

l-lnorxocru, Kr/Mo,
xe 6onee

c e . 5 1
no 66 ce. 50 ao 66 ca.21

ao 29 cs.21 Ao25

TennonpoaoAHocrb,
Br/(u ' K), He 6onee, npn
reMneparype, (298 t 5) K

0,047 0,035 0,047 0,038

C)roruaeuocru, 7o, He 6onee 30 30 60 60
J-pynna roprcqecrh r2 r1 r2 HT
Cop6qnouHac BnaxHocrb
sa72 r{aca, o/o no uacce,
xe 6onee

5 5 4 5

BoAonornou4exre, To no
Macce. xe 6onee

30 70



Ko ucrpyKTr4 B H bre pe trle H Hfl Te IIJIO BO rr H eon fl I lr4r 
Ur pacrr erHble_xapa K-,

repr.rcrr4 Kr.{ rerrrlorl3orlnqnoHH bIX KoHcrpy"u.l L ::3:l:iTro-rcn 
napa-

MeTpa M H u3on lrpyeMo rO O6le rra, H a3 H aq e H I'te M Te niIoBO It u.sO l1s\r1u'

ycJtoBl,Iq M H 9 KCIIJIyaTa uI,I H Te IUlo I'�I3onf uH oH H bx Ko H cTpyxqn ft H Xapa K-

TepI4cTl{KaMHncnoJlb3yeMbIXBKoHcTpyK-tIqHTenJIolt3oJlguI4oHHbIXt,I
3arIHrHo - noKpoB H btx *urrpr- ou 144,' 46, 7 4, 7 5l'

, O.qHo-r AByx- H rpexcJlofiHue KoHcTpyKqlIH.H3oJIflqnH rpy6onpoBo-
, AOB C Kpe[JIeHHeM TSgJIOH3OJIflIIITOHHOTO.CJIOfl fiaH,qaxaMg H IIOABSCKaMn

(puc. 4.2.t). MvruepanoBarHble Marbr Moryt npnMeH flrbcfl' AJIfl renno-

noft Hsonflqr,rH rpy6onpoBoAoB Hapy)KHblM AI4Merpo_M oT 1i utrl u 6o-

nee. Anfl Tpy6orpoBoAoB Hapy)GbIMAHaMeTpoM or 45 Ao 159 MM BKIIIo-

qr,rTeJIbHO Kpe[rneHHg TenJIOI'�I3OJIJTUI'�IOHHOTO CJIOfl npeAycMaTpl{BaeTcfl:
- fan.qaxaMu I{3 JI9HT5I 0 17 x20 rr4rnr npu yKIIaAKe MaToB B OAI4H Cnoft

nptr Tonulr4 He r,r3orn rIH u 40 -1 0 0 rrr r'1. Pe rouesAyeTcfl ycTaH aBn I{BaTb

He MeHee Tpex 6asAaxe fiual naerp MI4HbI rpy6orpoBoAa (Ha rurapnHy

Mara);

14

t'T
A-A

Puc. 4.2.1. lAgonnLlran rpy[onpoBoAoB Tennon3onnqhoHHuMn MaTaMn B ABa cnOR C

KpenneHheu 6aH,qaxaun v noABecKaMu:t r P t t l l r l l ' n v l g l v l  v s n A . : r ^ q r Y r t r ' .  r r v t - t u v v ' \ e r t ! " r

1 - uaru Tennol43onqqnoHHble)2- gatgTHoe noKpblTre; 3 - 6aHAaxC npnxrOft; 4 -

onopHoe Koabqo; 5 - nogaecra; 6 - npoKnaAfa;7 - npoBonot{Hoe Konbl{o

- KonbIIaMI{ H3 npoBonoKl4 AHaMeTpoM 2 vu AJIq BHy1pSHHI'IX,CJIO-

eBABy(- u rpexcnofiHbu KoncrpyKqnfi rolul,IHoft 120 rrarra ra 6olee. flpe'

AycMorpeHa ycTaHoBKa Tpex npoBonoq_tblx Koneq Ha 1 MeTp AJII'IHbI

rpy6oupoBoAa. EaHAaxu I,I3 JIeHTbI 0,7 x20 rrarr,r ycraHaBJIHBaIoTcfl no Ha-

py)KHoMy cnorc TaK )Ke, KaK H B oAHocJIofiHoft KoHcTpyKIIHH. :

20



Anq.rpy6onpotsoAoB HappKHbIM AHaMerpovt 219 untu 6olee Kper-

Jr e H I,I e Te nJI o H 3on.fl U 14 O H H O f o cJI ofl n p eAyc MaTp n BaeTcfl :

xn 1,2 uu ilpu ylsaAKe MaroB B oAI4H 9:Ioft 
npI'I TonUII'tHe lz^3ollflryrtrl

40-100 rrar.l. PercoueHAyercr ycraHaBnhBarb He MeHee rpex 6aHAaxefi

Ha I uerp AnHHbI rpy6onpoBoAa (Ha ruupl4Hy Mara). fIoAnecKH ycra-

H a BJr 14 Ba rcTCq pa B H OM ep HO M eXAy $aHAalKa MI'I, npeAyc MOTpeH H blM l'I'rl;lq

*prnn.n"" *u*Aoro Mara, H Kpenflrcq Ha rpy6onpoBoAe. fIoA noABeq-

K 14 ycTaH aBJI H Ba IOTCq n oAKI aAK!{ H3 CTg KJI o[nacTl{ Ka ;
- KonbIIaMH u3 npoBonoKu AHaMeTpoM 2 rtan'r AIq BHyfpeHHI'IX CJIO-

eB AByX- I4 Tpexcnofisltx KoHcTpyKUI'Ift T0nUII4H oil 120 MM I'I 6olee u

noABecKaMI,I. IIOAsecxlI BToporo u TpeTbero CJIoeB KpeIUITcfl K nOABec-

KaM 11epBoro cJIofl cHI43y. EaHAaxu n3 JI9HTbI 0,7 x20 r'lu yCTaHaBnuBa-

Iorcn no HapyxHoMy cttoto raK xe' xax urs oAHocnorZHoft KoHcTpyKIIuu'

Te nr o Lr soJrrr rlr4 oH u m ft cn ofi yKJIaAbI B aer cfl c yrlnorH 9HI{9M no roJI -

rUr,IHe. KoeSSuUHeHT ynnoTHennfl' gaBkrcl'lT oT rnga np1lMeHfieMgro

MaTepl4ana I{ MO)K9T HMeTb 3HaqeHI4e B A6aila3oHe OT Lr2AO 4,0.

B nauorocnofiHblx KOHCTpyKIIHIX MaTbI BTopOrO n nOcneAylOIqHX

cJr o eB AoJD( H bI rI epe Kp br BaTb III B bI IIp eA bIAyxII4X.
H a neprH Kiur bH br e rpy6onpo BoAbr noABecKH H e ycraHaBJI I'I Balorcfl .

Kpe u11n e H ra e re rrJr o H3 onfl q HoH H o ro cnoq ocyulecr BIrAer cfl. 6a ruaxa Mkr 14

npoBonoqHbrMn KonbUaMH Ao AHaMerp a 476 MM BKJItoqI4TeJIbHo. AJIfl
npeAylpexAeHr4rr cnoJr3aHus Kotleq u 6asAaxeft npuvteHflIorcfl crpy-

Hbr LI3 npoBonoKn AHaMerpoM 2 uu. flpra 6olnureu AI4aMeTpe rpeAy-

cMaT pr4B aercfl.KperureHue Ha npoBoJIoqHoM KapKace. Ha BeprI4KiuIbHbIe

rpy6o npoBoAbr ycraHaBn n Ba rcrcfl pa3 rypKa tou{ue ycrpoft crBa c IIJaroM

I_-q1a no Bbrcore. EauAaxla r,r3 qepHoft cralruofi leHrnr AoJDKHbI 6srrr

oKparileHbt c ueIlblo npeAorBpauleHns Koppoguv. l^ 
B ren1oy3onouronHbrx xoHcrpyxu[qi ToJlurtlHoft,u,o 80 rtar*'r Ha ro-

'prl3oHr€utbHblx rpy6onpoBoAax npeAycMoTpeHa ycTaHoBKa ofiopHblx

c ro6 B brcoro fi , coorBercrBylo tqefi rol uIH He H3oJI flrl.r kr, I43roraBr vBa-

9MITIX H3 anrcM t Hvrfl. HJu,I oIII4HKoBaHHofi cralu B 3aBHcHMocTI'I.oT Ya-
TepvanaM eTaJrJr H q ec Kofo 3a uIIaTI{ o ro n o KpbI Tr s, . Cxobrr ycTaHaB nuba-

lorcs Ha ropr43oHrarbuue rpy6onpoBo.uhl AI4aMgrpoM or 108 nau c [Ia-

rorr,r 500 MM rro Arrr,rHe rpy6onpoBoAa. H4 rpy6orpoBoAbr Hapy)KHbIM

AgaMerportr 530 MM 14 6olee ycraHaBnuBanTcs rpI'I cKo6bl no AI'taMeT-
py B BepxHeft .{acrl,I KoHcrpyKIrHH H oAHa cHLI3y.

B ropr,rsoHTaJrbHbrx reIrJIoI,r3oJrrrU?toHHbIX KoHcrpyKIII,Ltlx ronulHHoft

Ao 100 MM npeAycMorpeHa ycraHoBKa onopHblx Koneu H3 IeHTbl cTzLIIb-

nofi ropaqeKaraH oi,t2x 30 urnl c npoK[aAKaMI,I I,t3 ac6ecroBoro Kapro-

ua. OnopHbre KoJrbrla ycraHaBrnBanrcn Ha rpy6o[poBoAbr AHaMerpoM
108 rr,1rl r,r 6onee ilpl4 TonuII4He H3oJIsLILtn 100 MM I{ 6onee. OnopHlte

'KOJrbIIa 
AJIfl Tpy6OnpOBoAOB AI,IaMeTpOM OT 530 MM H Bbl[Ie I'I3roTaB-

s4/



JrHBaroTcfl ug ABYX - qeTblpex SIeMeHTOB' KOTOpble cTf rl4Baprcg 6ol-

TaM!{ 8 x 50 MM I4 raftKaMI'�I 
)a3rp}DKaroulD(yflpofisrs

,,{4n npeRorBp aIrIeH I{n Koppo3 "" u.it?Y :1-T- I f
Ir o[opHblx KoJIgq 113 qepHot4 cTa[t4 AonXHbI 6rtrn oKpalueHbl JIaKoM

ET - 57 7 laln xpe1aHufi opraHI4gecKI'I M JI aKoM B 3itBLIcH MocTI'l oT TeM nepa-

Typbr r{3on HpyeMOfi [oBepxHocTll. flponono Ka, np nMeH'�IeM afi'uJlfl Kpe rI-

JreHlr.flTerrlor,r3oJr.suproHHofocJroflBpaccMorpeHHOMCJryqagI'Inpl4B:ff:;
Hbx Hr,DKe, B 3aBr4cr4MOCTtr or Marep vurar4 TeMrleparypbr I43OnI4pyeMoI'I

rroBepxHocTr4, arpeccI,IBHOC-TH OKpy)Kalouefi cpeAbl MO)KeT 6lrm I'I3 qep-

rroft yrrrepoAl4cTofi , oqnHroeaH Ho ft un I4 HepXaBe rcIqe ft cTaJI I,I.

PacxoA TerrJro r43OJIsU?toH HbIX M aTep I4ano B H a I'�I3oru{Ilu}o 3a BH CHT OT

AeoopMaTI,IBHbIXcBoficTBIIpI4MeHgeMbIxugtreLuftu.u-u]:lMocTLIoT
Ko g OOu 11u e HTa y11n orHe HL45^. Opu e HrH poBot{ H bI fi p acxoA Kp e II e)KH blx

us,'erwrfrsa l-*i "ao-r\t4r4MaraMl{ vr rrJrvraMl'I 43111 rpy6onpoBoAoB

npHBeAeH B ra6n. 4.2.4:
Tsdruua 4.2.4

KoHcrpYKqAn Ao 200 l,tu BKnPqt4-* Tpy6onpoBoAbl c .ilnar"rerpoM TennorgonRquoHnoil

TenbHO.

'  i . l

Kpenleul4e TeIIno]I3OnflUUOHHOro cJlos c noMouIbIO npoBonotlHofo

KapKaca rpeAycMaTpllBaer cs MsropH3oHraJIbHbIX rpy6oupgBoAoB Ha-

ppKHbrM a, ur"rpor s : o MM I'I 6onee I'mep-rl4 KaJI bH bIX Tpy6onpoBoAoB'

Koltua r43 npoBonoKH AHaMeTpoM 2-3 MM ycraHaBJII{BaIOrCfl C [Ia-

roM 500 MM ro'i;;;;;pt6ottpoubaa Ha ero noBepxHocrb' K 5oruau
npr,rKpen4flloTcg nyrKH CTgXeK I,r3 npoBonoKl'�I 1,2 uu c ularoM 500 uu

no Ayre Konbqa.

Hanr.rxu sif aha Merp rpy6onpoeoAa' tvl t4

Marepuan Anfl KpenneHl4n
Te nno]43ontlqt4oH HOrO CnOR

no 200* 57-1 59 219 vr 6onee 530 u 6onee
Bnn xr'€I1I'l9HhF

cnnpanb-
HOe

6aH4axanan,
KonbqaMn

6axAa-
xaMh tl

ndnaecxaMn

6aHAaxaun,
crflxKaMh,
KOnbuaMu

ulncno cnoeB
1 . 1 2 1 2 1 2

l oReTHble  y nu creKnoBonoKH14CTble

nenra crariuuan 0,2 r29 tt'hltr5l 1 4 1 4 7,2 5,3 4,2 2,7

1 . 5 0.4 0.3 0 , 1 3 0.08
floRxxa, xr 1 , 5

f lpoeonoraO 1,2 MM, Kr
'  *  ? O u u  r r 1 2 ,s

0,4 0,6
0,7

1 , 4
0,8

1 , 2
1 , 1

;ffiv nvnor{xstfi. M' 1 0 , 6  1 2,O - 1

anansttofi EaTbr unH CTEKIloBonol(Ha

IleHra cranbHan 0,2><20 uu'xr 6,3 4,0 3,4 2,2
0 . 1 9 0 . 1 1 0,1 0,06

l-lpRxxa, rr t:' 0,5
0,6

1 , 4
0,8

1 ,24
0,9flpoaonoxa A 1,2 MM, Kr

. r  ? O M M  | ( r

ei6rnonnacrurx PJneHH bl ilr !
0,6 1 , 5
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flpeAy0"raTpl{BaeTcs qeTblpe oTq)KKH B nyqKe npu I'I3OnflI'Jl,,r4 B OAI'IH

Clofi lE [IecTb - np4 HSbI.flIInH B ABa CIOI. Crprxu npOKiInbIBarcT CJIOI'I

MaToB I,I 3aKpenn"ott" KpecT-HaKpecT. EarUDKr4vIgJIeHTbI 0,7 x20 rraU

c npfl)611a*" yatu"aBJrr4BaroTcfl c ularoM 500 rrarr,r IrpI4 oAHocnofiHoft ugo-

JrsrI4r4I,I no HapprHoMy cnorc npI,I ABIX- I{ TpexcloftHoft n3onqqun'
Buecro 6aHAaxeft no BHyrpeHHr4M cJIosM MHorocJlofinoft I'I3onsqun
npeAycMaTpr4BaroTcrr Korbua r,r3 [poBonoKH AHaMeTpoM 2 rrarra. Cro6rr,
orr opH bI e Kon bII a HA rOpu3oHTaJI bH bIX )rqacTKax H. pa3 fpy)Kalo uI/Ie
ycrpo fi cTBa Ha Beprn Kan bH blx y{ acTKax rpy6onpoBoAoB ycTaHaBn uBa'

IOTCfl , KaK yKa3aHo BbIIUe.
KoHurpyraAu reruolr3oJrflrlln{ TpyforyoBoAoB DfiIl{epa{: BarIIbIMIr Mara-

MH, @ artroMHIMeBofi $orrmfi (puc. 4.2.2).Taxa-lr KoucrpyK-

uu-s Mo)Kir 6urr peKoMeHAoBaHa ;ui.rs.usorstll4ll rpy6onpoBoAod xonol-

Hofi BoAbr r,r rpy$onpoBoAoB c orprlrlarenbHblMl,I TeMneparypaMl,t npl4 TOJI-

IrInHe u3onflIII,II,I He 6olee 100 rvrrr,r (oAuH'cJlofi H3onfiIII4u) nts
npeAoTBpau{e H r,rfl Ko FrIe HC A:qlzrnBrrafl4 H a [OBepxHocTI,I H3Ons qU U. flpu

TularenbHorl 3a4enKe Mecr npdKonoB or noABecoK I,I crbIKoB MaroB KoH-
cTpyKqux H e TpeOyeT AOnOnHHTeJt bH O rO n apOI'I3OruIq[OH HO r0 CJIo.tr.

Puc. 4,2.2. Vlsonn\na rpy6onpoeoAoB hnil Bo3AyxoBoAoB Kpyrnoro ceqeHme M?T?-
Mu ren.nor3onnllhoHHbtMh, Kaul,lpoBaHHblMr,r Qonuroft B oAtlH cnoft:
1 - uar Tennoil3onnqnoHnuft; 2 noABecKa npoBonoqHan; 3 npornagxa_;4
- 6anAax c npnxrofi; 5 npoxnefira 1uBgB neHroil repMerh3l4pytoqefi; 6 -

3aqhTHoe noKpbrrme
r' :r 6trrn I4cnoJIb3oBaHa 6es saul4THorolloHcTpyKIIHq TaIoKe MoxeT obrTb I4cfloJlb3oEaHa ue5 3at .

noKpblTl,r-s AJI.fl r,r3oJl fllql,z'r4 rpy6onpoBoAoB rI. c noJIo)KI,ITeJTbHbIMI{ TeM-

nepaTypaMH npH IIX pac[oJloxeHl,tH B noMeuIeHI,IflX npu oTcyrcTBI4I,I

Tpe$oBaHnfi x gcrerr,IKe, B ToHHe lIflxvrKaHiulax. fIoAeecKI,I Moryr 6trrn

\
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3aMeHeHbI Ha Koltbqa Hln 6auADKH. TularelrHoft repMeTI't-3aUI4H MecT

npoKonoB I,I crbIKoB MaroB B eToM cnyqae He Tpe6yeTcfl' IIIslt Solnru
peKoMeHAyeTcfl npoKJI eH BaTb pa3n nq H bIMl'�I M aTepH an aM I'I C n 14 n KH M

cJr oeM 4JIV HaKJraAKa M H I4 3 Oon b rql uIIr4 Sol lrocre K;1 OTKaH H'

flpn npHMeH eHW 6auAaxe ft ug HeMeTaJIJIHqeCKI4X MaTepI{aJIoB

(crercrrofUrl acrt KarSoltrocreKJlorKa]Hli'rnoJIllgTI,IneHoBbIX I'lJtI4 rroJIl{BH-

Hr,rnxJIOpI4AHbIx JISHT, KHnepHOft le11rUt I'I Ap.) tIOAtgIaAKH I'I3 CT9ISIO-

IIJr acrl4 Ka He ycraHaBJI 14 Ba[OTCg.

PacXOA TeIUI OI,I3OIq qpIOH H bIX, n OKpOBHbIX H Kpen eXH bIX M aTepu a-

JroB Ha r43oJr5rr.luro MaraM v, Kailtptpo BaH H bIM I4 aJI rcM H H l4eBofi Sol nro ft ,

raxoft )Ke, KaK kr Igi.lflMaroB 6es noxpbtrl4fl Sonnroft. [onolHHTeJIbHo

cneAyer )rqnrbrBarb pacxoA repMern3npyPueft leHtlt (t*'), xoropnft
peKoMeHAyercr{ npHHHMarb paBHtrrvr 15 % ot IIoBepxHocTH 3auIHTHoto

noKpblTH flu3}nfl:JJ|1lt4.

B xo"ctpyKut4sxrennoBofi H3onflrII4H apMaryptr u QlauIIeBbIX coeALI-

uesnfi Mr,rHepaJroBaTHbre vnv cTewroBaTHble MaTbI HcnoJlb:lytoTcfi B BI4Ae

Marpaqee s o6K[aAKax r43 crercrrorKanvr, creKlloporo)KH Hn]r KpeMHe3eM-

Hoft rxa s n B 3aBr{cr,tMocru or reM fleparyp bI u3on HpyeM b]x noBepxHocre fr .

PeroueHAyercrr npr4MeHeHne MuHeparoBarHblx MaroB B KaqecrBe

Te[n or,r3on.fl UHSH H oro.,cJroq ts cbeM H blx KoHcrpyK Uu qx Te IIJI oBo ft H go -

Jurut4H:
- QnaurteBbrx cgeAr,rHeHr,rfi rpy6onpoBoAoB c ALIaMerpoM ycJloBHo-

ro npoxoAuftv) 50 rr,tr',r;
- npr,rBapHofi ra QlaHUeBoft apMaTyprr.(r.2 50 MM (3aABIDKeK, BeH-

Tnrei4, rcnanaHon);
- JI IoKoB pr Onan qeBblx coeAn He H ra ft o6opyAo Ba H H-s.
flp ra H3onq IIH I,I apMaryp rr, Ql au qe srtx coeAl4 He H r'r fi rpy6orpo BoAoB

u annaparoB Marbr npr{MeH.storcfl B BuAe MarpaIIeB c OOKJIaAKaMH H3

cTeKJIoTKaHI,t ilpt1 TeM[epaType r,rsonnpyeMoft noBepXHocTI't Ao 450 'C

r,r c o6KJIa,qKaMu I,t3 KpeMHe3eMHofi TKaHI'I npu TeMfleparype I'I3onI{py-
eMoft noBepxHocru 6olee 450 "C.

B gasnCuMocrl,I or Buraupa3MepoB apMarypbl MarpaII,bI Moryt 6ntrr

c [prrmnrblM6 Kp]oqKaM:,z_m)tr6eg uux. Marpaubt K H3oJlupyerrlofi no-

BepxHocrpr Kperurrcrl 6auAu(aM I{ c nptDKKaMI4 H Ilcpe llr 3Ll Ba lorcll npo -

" -fi:::;"^ff#l[3]t;.ta 
H a Brr r,r B aer c ncre n,, s nt fi M erarlrl H q e c x n ft Ko -

xlD(, Kpe [JreH H e KOTOpO| O MOXeT OCyUIeCTBJIfl Tbcg 3aM KaMI4, np H Bape H -

HbtMH Her1ocpeAcrBeHHo K Koxyxyruttw6agAaxaM6 c 3aMKaMH, ycTa-

H aBJI r,I BaeMbIM I4 n OBepx Koxyxa.
lllr,lpuHa Marparla r{3 Mr4HepaJroBarHoro Mara B o6IcIIaAKax npH H3o-

n.sqfu 6nu*tUr"ofi aprr,tarypbr r.{ $naHUesblx coeAuHeHuft rpy6orpoBo-

AoB I,I'a[[apaToB AonxHa 6ltrr paBHa A-IIHH9 QnaHqengro CoeIVHeHVfl

,r nv ap Maryp br, B Kn loq afl np uc ooAr4 H I4Ten bH bt e 0n a H u br, rul Io0 ABO AII H :
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Hut 6olra, cOeAHHfl1oUIerO QnauUenltft pa3beM, IIJI1gC He MeHge qeM

200 rrarra ;g1fl,ycTaHoBKH Ha H3o1;lqurc Tpy6o[poBoAa vnq agrapaTa'

flpn rasoIqUI4H rpgBapHofi apMarypbl MarpaU ycraHaBJll4Baercfl

BcrbrK c l,I3oJlfluraeri rpy6onpoBoAa IIoA o6uruM noKpbITHeM'

BosNlo)KH o t r c noJr b3oBaH ne M aroB B cocraBe [oJI Hoc6opu rrx re[Jlo -

r4 3oJtfl rlt roH H btx KoH crpyKql,t fi AJIx l43on flr6n apMarypbl I4 0n aHqeBbIX

coeAn Heu ra ra (Syu fl poB I4n I{ nonySyurrpon)'- 
frp-" ,io"'"utot Moryr npr4MeHqrbcs B KaqecrBe BIcIIaAbIrIa B Oyr-

tnp ittwnony$yrnfp, B BI4Ag MarpaqeB, npHKJIeeHHbIX K MeraJLiII4qec-

rO fi n O sepxH OCTI,I KOXyXa 1g.nn ilpr4Kpe nn fl eM btx 1u nn u HTaM H'

[o n yc raercfl 14 c II oJI 63oBa H ne MaToB B IIoJI Hocbop u rx KoHc-rpyKUI4'sx

c o6nraUosrcoft c Hapy)KHoft cropoHbl MeTaJIII4qecKofr cerroft c'MenKoft

,{qefixofi, KoTopaq TapKe Kpe[I4Tcq UI1IHHTaMI'I. Kpaa C9TKH 3aAenbl-

BarcTcs BHyfpb MeTiuIJI 14 qecKoro Kox,yxa.
Marr,t, KatxHpoBaHHble C oAuOfi CTOpOHbI aJIIOMIaHneBOfi SOlnrOft,

Moryf HcnoJrb3oBarbcfi B KaqecrBe BKIIaAbllua B nony$yrnflpbr 6es Me-

TiUrJr l4q ec xofi ceTKH np H TpM nepaType l43on Hpyeuo ft IIOBepXHOCTI4, co -

oTBeTcTByro ufe ft Te M [epaTypocTofi KOcT]I ]gI eeBO rO CoeAh H e le^us'

KoucrpyKunn TerrJrousoJrflrlurr rpy6onpoBoAoB Ha ocHoBe UHJTHHA-
p oB H rroJryuHJr ltHAp OB r{3 BOJ| OKH HCTbIX TenJIoH3 OJIfl IlltOH HbIX }raTepH -

aJr oB ( p nc. 4 .2.3) . U ran ra H^qpbr re nn o H3onfl IIt{o H H ble H3 M nHepiulbl{o ft

Barbl Ha cuHreruqecKoM cBfl3ylouleM (Hanpr'rrr'rep, ilo Ty 5762-010-

4 57 57 203 - 0 1 ) fl BJre torcx co npervr eH H bI M sssertra BH bl M re rlJrol43orlfl -

u r.{oH H bI M M arepl{ iut oM, o6naAaroutl M ynyq IxeH H bI M I,t re[JrorexH u -

.recxi,rtn{r,r *upu*iapncrr4KaMH no cpaBHeHulo c MarepI'Ian awr4, paHee

BblnycKaBu1IMI,I ag. u npI{MeHtrBluI'IMI'Icfl B Poccnn [Irfl TenJIoBoft

r4 3onfl uLI n rpy6onpoBo.[oB 146] .

PuC. 4.2.3. hsoncqnc qhnhHApar'l1ra. KpenneHne noKputrhq 6aHAaKaMn

II ran ra n qp br u3 roraBJrr4 Barc T c,fl. rr3 M H H epan lHo ft Barbl 14 3 pac[JlaBa

ropHbrx nopoA, LlMelouefi Monynb KI,IcJIoTHocTH 2-2,5 r,co cpeAHHM At{-

aMeTpoM BoJIoKHa He 6onee 6 naxvr. Crtpr,enlte MaTepHaIbI' HCnOnBye-

Mbre npH [poH3BOACTBe qHnHHApoB, npoxoAflT KOHTponb no paAuallH-

i - .  n - f m  I  t  t  r  r  t  t .  (  u
a t u t t l l e a a a l t t
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ounoft 6esouacHocrr,r pr KBiurHQHuHpoBaHbI KaK MarepI,IaJIbI nepBoro
Krracca (c y4elruofi e@SeKrnBHofi aKrHBHocrbIo ecrecrBeHHblx p4Alto-
Hyrflr,rAoB MeHee 370 Bx/xr); a raloKe He BblAenflIior B npoqecce 9Kc-
nnyaTarlr,rH BpeAHbrx I{ He[pr4r{THo naxHVrllttx BeIIIecTB, qBJrflIOTCfl He-
roprcquM I,r HempblBoollacHblM MaTepI{iuIoM.

flp e4yuta orpeH B bllr yc K rl,rApo 0 o 6 ns up o na H H bI x u Hn I{ HApoB I,I u?t -

n r4HAp o B, r,r Me roul?rx 3a rrIHTHo e no Kp bITI,I e ( xa ur upo BaH H blx) .
I{unuu4pbr reflrou3onflur,roHHbre H3 Mr,rHepturbHofi Barbl H€r cHHTO:

TlrqecKoM cBfl 3yrouleM npeAHa3HaqeH bI AJI-fl TennoBoli r,r3ons quld Tpy-
bouposoAoB c reMrreparyporl TpaHcnoprr4pyeMbrx BerqecrB or - 180 ao
+600 "c.

If ranu nApbr peKo M e lrAyercfl np u M eH flTb nrfl, TetrJr oBo fi usorq un u :
- Tpy6onpoBoAoB TeruroBbrx cereft npr,r HaA3eMHofi (Ha orxpbrroM

Bo3Ayxe, B [oABMax, noMeuleHprsx) u noaseMHofi (n xauarrax, ToHHe-
nflx) rpoKrraAKax;

- TexHoJroruqecKux Tpy6onpoBoAoB c rroro)Kr,rreJr bH brM H r,r orpr{qa -
TeJrbH brMH TeMleparypaMr,r Bcex orpacneft [poM hurureH Hocru, n rcrt rc v ax
rr H rqe Byro, rrp eAnp usrnft uu xpo 6H on o rrrr r,r, p s4u ogn e KTp o H vKr4 vt Ap .,
rle rpe6yerc{ co6rrcAeHue ycnoBrrf, noBbrrueHHofi qucrorbr Bo3A}D€ B
noMeuleHr4t4;

- rpy6onpoBoAoB rop.f,qero u xonoAHoro BoAocHa6xeHr4s B xHJTHUI-
HoM n rpaXAaHcKoM crpor.rrenbcrBe, a rapRe Ha npoMbrrrrJreHHbrX IIpg[:
IrpuATr4flx;

* OnauqeBbrx coeAr4He :r.ni,t rpy6onpoBoloB, rr,ty@ronoft u $nauqe-
I nofi apMarypbr, ecJrr,r Ar,raMerp @laHqer unw HapyxHrrfi AHaMerp Tpy-
6 oup o s oA a c uso Irsqr,r e li co orBercrByer B Hyrpe H H e My AH a M erpy rI lrn r{ H -
Apo, pr c rroJrb3ye Mo ro B Kaq ecrB e rl3or-fl rr4r4 6r a H qe s Hn r.r ap M aryp br.

Pexoue gAyercfl npuu eHeH r,Ie rrnn r,tHApoB B KaqecrBe rerinou3oJrs -
rlr,roH Horo cJros B noJr H oc6opH nx I,I Ko M IUre KTH brx Ko H crpyKrr r4fl)\ np ta -
MeH.f, eMbIX Antr r.r3oJrsuur4 TpyoonpoBoAoB r{ r,rSroTaBJrlrBaeMbrx IIo
Ty 3 6 - 1 1 8 0 - 8 5 < H HA/crpH iur bH bre Ko H crpyKrr r4vr Nrs.npoM brrrn e s Ho ft
TerrrroBoft uson sqHH rpyoonpoBoAoB, annapaToB r{ pe3epByapoB)>.' 

IlsrenloBofi usorsrrrdr,r rpy6onpoBoAoB c orpr4 rlareJrbH brM r,r reM -
n epaTyp awvr, rop.fl qero H xonoAHoro BoAoc H a6xe H r4 fl , TenJr oB bt x ceTe ft
no,q3eMHofi xasa-rrbHofi npoKraArra, rpy6orpoBoAoB c nepeMeHHbrM
pe)Kr,rMoM pa6orbr (ox[axAeHr4e - HarpeBaHr4e) cneAyer npHMeHsrb
roJrbKo ruapooo6usuponaHHbre uunHHApbr.

TeuoQrl3r4qecKlre xapaKTepr4crr{ K vr rrvnt HApoB np }r BeAeHbr B
ra6n. 4.2.5.

U uru,rrapbr npl,rMeHsrorcfl B KaqecrB e reflJr o H3ons quo H H oro cJIofl
B KoH cr"pyKrrr4.rrx renrt o s o rl r,r3 oJrJ{ r{ n pr Sn a n qeBbIX coeA H H e nnft u @n an -
UeBofi apMarypbr c Ar,raMerpoM Oranqes, He npeBblruarcu{HM ALraMerp
Te ruror,r3oJurqrroHH oft Ko HcrpyKr{r4 r,r Tpy6o npoBoAa, a Ta roKe u y@ronoft
apMaTypbr.

2 6 *



floxagaredu 3Ha.{eHue

nnot"o"t", Kr/M3 ca.110 ao  175

TennonpoaoAHocrb, Br/(rvr ' K), npr reMneparypeggS t O K, He 6onee 0,036

Cogepxauue opraHhqecKux BeulecrB, % no rrlacce; He 6onee .3 ,2

BnaxHcicru, % no Macce, He 6onee 1 , 0

BogonornouleHhe, % no uacce, He 6onee 20

l-pynna roploqecrr HT

Tenn oQn3hqecKn e xapaKTep ncrnKn qnnnHApoB

Ta1auqa 4'2'5

IIp u ero M NrnHaB KJr aAbr rx a v3 r\vurl4 HAp a AoDKHa 6ntrn paBH a AJILI -

H e OnaH r teBoro coeAr4H e HVs, wrr4apM arypbl, BKn loq€uI npn coeAI4HnreJIb-

Hbra @nauunr, rrJrr.oc ABe Anr4Hu 6olra, cgeAl4Hslouero @naHuenrrfi
pa3beM, nrlroc 200 rraU .[n{ ycTaHoBKI4 Ha l43oJlfltlnrc Tpy6onpoBo4a
(prt .4.2.4) .

A-A

puc. 4.2.4. Tennoaac h3onflqhn Onaxqeeoro coeAuHeurn (oHcrpyrr4raeft Tennon3o-
nsqhoHHgft nOlHoC6opHoft c Tennoh3onqqhoHHHM cngeM h3 l4hnnHApOB

flp u I,I 3on fl III{ n rvry$rg nofi apna aTyp bl gun I4 HAp bI ycraH a BJrH Ba}orcfl

BcrbrK c H3oJlft1nefi lpy6onpoBo4a noA o6Urau noKpbIrI'IeM.

Pasnelr4 IIHnHHApa cOBMeUIqeTcfl c ocblo npI'IBoAa apMaTypbl' noA

npHBoA B Ur4nr,rHApe Aenaercfl Bbrpffi no ero pa3Mepy. [dr,urnHIP 3aKpen-

rflercfl,AByMtt 6aHAaxaMH c nptryKaMra. flonepx UunuHApa ycraHOBIIr-

BaeTcfl cr'euultft Ko)Kyx.
BosptoxHo r4cnoJrb3oBaHr4e rlnnuru(pa B KaqecrBe BIcIIaAbIITIa B IIon-

H o c6 op H y ro vlurwKoM rrJr e KrHylo Ko H crpyKIII,{ Io AJIfl I,I3onsqnu Ql aH ue -

B o to cO eAH H e Hvtfl. ryIII4 ap MaTypbI. U HnI{ HAp MoX$r 6rtrn rpHKpeIUIeH

K [OKpbITI.{rc IIInJInHTaMVMJLVT C nOMOUIbIO ICrIeeB

np r u c rr oJr b3o Ba H r,ru B Kaq ecrBe I,I3oJtfl uII LI ap Marypbl vnv q,naH IIe -

BbIX CbeAI,IHeHHft KauILIpOBaHHbIx IIHnHHApoB c noKpbITI4eM us Songn
no KpaflM UI,TIIHHApa (ua TopIIaX) cneAyeT ycraHaBJIuBaTb 4raa@panrlrr
H3 aJI IoM vrHrts., a tuoB HaKpbI BaTb HaKJIaAxofi . fianHylo .KoHcTpyKIII'Irc
p e Ko M e HAyercs ycraH aBJI l4Barb B noMe uI eHI/' 14.
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Topunr rr3onflrlun $naHqeBbrx coeAHHeHVir u3 UI,Inl4HApoB 3aKpbl-

BaroTcfl AI4 a$pa rMaM I,I H3 MaTep IIAr'a 3a UI HTH oro tl o Kp blTHfl .

nns, H3onq qI4 I4 l(pyto H 30 rH yrbu I'I IH yrblx oTBoAo B U I4n H H.lIp pa3p e -

saercfi Ha HecKoJrbKo rracreft (puc. 4.2.5).Vrol pffia H KornqecrBo qac-

refi onpeAeJlslorg.fl tro Mecry. Kpyron3orHyrble orBoAbI rpy6onpoBoAoB

MaJrbrx AI4aMeTpOB Moryt H3onHpoBaTbcfl {I4nH HApOM, pa3pe3aHH bIM

HaABoe 11oA yrnoM 45". Ifranran4pbr coeAl4HflIorcfl BcrbIK no Irt4Hrrr4 pe3a
'rtoA npqMbIM yrnoM.

Puc. 4.2.5. klsonsqrs oTBoAa rltanraHApaMH C MerannhqecKhM
ceKqhoHHHM noKpblrheM

IIpu ycra H oBKe re rrJr or,r3ons uuo H H blx KoH crpyx Un fi c H c n oJI b39 81:

H r,re M Uyn H HApo B cn eAyer pyKoB oAcrBo B arbc fl',rpe 60 Ba HwflMt4 C H n II

2 .0 4.1 4:- 8 8 <Te ruos afl. vsorilIuq o6opyAoBa H 14 fl H rpy6o npo BoAoB )> .

Kax npaBHJIo, MOHTaX TenJIOBoft HgOIqql4H HaqHHanT OT $naHqe-
Boro coeAHHe Hufl,.IlranranApbl ycraHaBJItIBaIor BnnciTHyto Apyr K Apyry
c pa:6exxol? ropLI3oHraJLbHbIx luBoB I,I 3aKpenJIflIoT Ha rpy6o|poBoAe
6asAaxaMn. PeKoMeHAyercfl ycraHaBJlnBart iro Asa 6aHAaxa Ha oAHo
H3AenHe. I,Iurepn- ta;tqgy 6an4axalalr 500 uu. EoxoBble IUBbI UIIIHH-
ApoB AoDKtIbr 6tlrr pacIloJIo)KeHbI npas6exxy. .EaHAa:xw Moryr 6lrir
r,r3roroBJleHbl I43JIeHTbr ynaKoBorlHofi 0,7 x20 rrlrvr c oKpacKoi,tutlt &nlo:.
M H H r,reBbrx Jr eHT xr r4pH Ho ft 3 0 na u. E auADKI4 3aKpe nll tt lorcfl npDKKa M H.
flpranaeHr{}orctl np.a>tffH 6as[axurre no Ty 36. 16,22'64 92unu H3 roH-
xonracrosoft orrH;KoBaHHo fi, cruuroJruruHorZ 0,8 narvr. [.rrn 6arr.uaxefi
uclIIoJr b3yroT yrraKoBoqHyro neHTy lr.n n neHry H 3 ilJlIoM vrHufl.Ton u I't Hofi
0, 8 Uu.,{OnyCra eTCfl npI,IMeHeH I,Ie KOne,U }t3 OIIH H KOsaH HOft WtH t+ep -

Hofi oro)roKeHHoft ilpoBoJroKr4 AHaMerp IMZMM HJII4 npoBonoKx H3 He-
p)KaBeroueft cralu [vavterpoM 1,2 uu.

3auluruoe noKpblrne Mo)Ker KperlHTbcr 6aHAaxa MV :l.nvBHHTaMH.

[ns r43onnuuu rpy6onpoBoAoB, pacnoJlo)KeHHbIX B noMeureHHu,
H C IIOJI OXHTeJI bH Ot * " re rr,r neparyp a rr,l r'r Tpa H c n opTHpyeM bIX Be uIeCTB
rIHnHHApbI, KaIx I4pOBaHH ble aJI IOM I,IH I,IeBOfi QOI rrofr ' AOn yc KaeTcfl
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rrpHMeHflru 6gs 3auInTHOIO noKpblrktfl..flpn 3TOM B Kaqecrse 6aH'[axeu

peKoMeHAyeTc'InpuMeHgTbJIeHTbII,{3aJlrcMI4Hvlf l ' |^ iUIIoMl4HHeBblX
cn1aBoB *rprnO nZO vn130 MM' TSJIUII4HOft 0,8 Urta H iultoMHHHeBbIe

ilpqxKH.
!1txr,r3oJr s rIH r,r Tpyoon poBoAo B xonoAH0f O BOAOCH a6)Ke HHfl I4 Tex-

HonorHqecKHX TpyOonpouoAoB c reMfleparypoft TpaHcrloprupyeMblx

BeruecrB HHXe 12' CcneAyer npnMeHflrb roJIbKo ruApo0o6usuponaH-

Hbte UHJIHHApbI 14 ycraHaBJIHBaTb napOu3Oru{UHOHHntfi clofi B cOoTBeT-

;;r; ,,p.o-ou uri^iicHnft 2.04.14-88 <.TenloBarr r43or il\vtn o6opy-

AOBaHHfl H rpy6onpoBoAoB)>.
Lussr napoH3OnqqLroHHOrO CrOq AOJTXHbI 6rtrl rlrIareJIbHO repMe-

Tr43r,rpoBaHbl. Pa3pOtnlt I4 ilpoKonbI napOI'I3OJInqnoHHofo cJIofl HeAoIIyc-

Ka0Tcfl.
fI p rn n p 14 M e H eHt4rl- U Hn 14 HAP o B, Ka 1II u p o g a H u sti an rci na u H H e B o fi

@ontrofi ,ec]rvsro oco6o He oroBopeHo npoeKroM, ycraHouY:3-l3ll3::

JlflI{r4oHr-rofo cJr'ofl He rpe6yeTcs, HO IUBbI I'I CTbIKI4 yCTaHOBJIeHHbIX Ha

ily6";poBoA UI4n 14 HApoB cneAyer repMern3 HpoBarl' flpu Bo3Mo)KHoM

noBpexAeHHH aJrloMHHr4eBofi tpoJllru n ilpoqecce MoHTZDKa MecTa npo-

KoJIoBI,Ipa3pblBoBIIpoKIIeHBarcTc'IrepMeTl{3Hpylolu.|4MvlMaTepHanaM}I:
IIpn i.n on osoBaHH I,I UHn HHApoB' Ka[I HpoBaH HblX aJI rcMI4HHeBoft

Sonrroft , Nrfl.n3onqqug Tpy$o[poBoAoB XOnoAHoIo BoAocna6xeHry u

TeXHoJtorI4 q ecKl4x c TeM II eparypoft Tpa HcIIopTH pyeMbIX BelUecTB HIDKe

7 2' C noA M eTiUII I4q eCKOe 3a UInTHoe noKpbITI{e peKoMeHAyeTcfl ycTa-

HaBJTHBaTb npeAoxpaHnTelsHrtft cJloft, 3aulnilIaloquft SOlnry oT no-

BpexA e14fl. npr sToM 3aUIHTHO9 noKpbITI'Ie peKoMeHAyeTcfi KpeilI'1Tb

oaulaxauu' 
r4K'bHbrx ] {acrKax rpy6o-IIpn npHMeHeHUH Ur,rJrr,rHApOB Ha BepTI4KMbHbIX y'{ac

npoBoAoB qepe3 KaXAble 3-4MeTpa no BblcoTe Tpy$bl cneAyeT ycTaHaB-

Jr r.I Barb pa3 rpy)<ato Ull4 e ycrpo fi crBa AJIfl llpeAor3paqe H rt{ c rol3aH I4s
'' Te[JIOrAiOlgulro]IHO|O Cnofl I'I noKpblTri.fl'

AIfl rpy$onpoBoAoB KaHaJIbHoft nporclaAKu H B roHHeJIsx peKoMeH-

,[yeTC n n p ra r"r e n. n " t rH4po 006 ra r u p o na H H bIX Ka u H po Ba H H bI X II un H H -

Abo B 6e g n ocleAyloule it ycra uoB KI't 3a ilII4rHo ro n oKpbll-Hs'

:, 'Ien.nou3oJtgqnoHHbtg uI,IJrUHApbl H3 MllHepanbH0i'�i IlaTbI Ha ocl{oBe

, sOIOKHa I,I3 rOpHbIX nOpOA sBJIgIOTCs BbICOKOe$QerruBHblM gKoIOrH-

q e C KH rr H CTbI M Te nIO h3OJIfl III4OH H bIM M aTep I4 IUIO M, OTBeq a0qlaM Tpe -

6osaH HsM noxapHofi 6esotracHocru'
fraApooo 6r4gia:Ui1ls, noxapHaq 6eSOnaCHOCTb I'I MeHblllafl CTOI'IMOCTb

no cpaBHeHUrO C HMnOpTHbIMI'�I MaTepHanaM,r I43 BCneHeHHOfo KayqyKa

tr n OJr t IcTHpon a A9JI aeT qun H HApbI KoH KypeHToc [ocO6H nt u L4 Nrfl' n pH -

MeHeHHtt B OTeqeCTBeHHOft npAI('rI4Ke B KaqeCTBe I't3oJlsir'rtr rpy6onpo-

BOAOB XOnOAHO|O BOAOCHa6)KeHHfl I{ TexHoJlornqecKltx c oTpnuaTeJ[b-

HbrM14 TeMneparypaM[.
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IdranuuAPbl KaK QoprraocTa6lubHble H3AenHq Moryr npnMeHqTbcfl B

Ko H cTpyKUnqx re ILIIS Bo ft uso;1s III4 H rop H 30 HT€uI bH rtx rpy6o npo BoAo B

6es ycipoftcrsa oropHblx KoHcrpyrqufr, Bo3Mo)KHo raloKe LIX np4Me-

HeHHe B KaqecTBe TeIUIOI'�I3OJISIIUOHHO|O MaTepHiuI a Nlfr H3Onf ULIH C

ocHoBoft MyOroBo ft vt $taHqeBoft apMaTypbl He6onblllnx A.I'IaMerpoB

(neHrulef , OOpaTHbIx KIIanaHon) u QnaHqeBbIX cOeAI{HeHIlft'
, KaurupoBaHHble UunI,tHApbI AonyCK AeTcfl'np_I4MeHqTb.B 1OM9UIeHII-

' 
fl)(vlxanalaX (rerUrlonnt e ceTu,BoAocHa6xeHne) 6es ycrpolcrna [oKpoB-

HO|O CIrOfl.

II r,mnHApbl, KaI I u4pOBaHHbIe @On nrOfi , Moryr npll MerUITbCfl' NIg' I'I3O -

nfl rlun rpy6bnpoBoAoB c orpr{rrareJlbHblMl,I TeMn eparypaM I'l 6es n apo -

r,r3on;1rrnon*roio cJro.r{ (npn ieprtaerra3alrun IIBoB H Mecr rloBpexAenvl.Ir

Son nru ), qro cHr,rxer croH Mocrb KoH crpyKUI{ LI I4 TeITJIoI'I3oruI IIIoH HbIX

pa6or.
M o Hrax qul H HApo B M eToAo M <( H a,U,BI4 f a)> AJI,{ I,I 3 oJI guldri BepTLI K'UI b -

Hbrx rpy6onpoBoAoB ulna gcraKaAax HaA npoe3AaMH [o3BoJlfler orKa-

3aTbgfi OT JI9COB, qTO CHUXa9T CpOKll I4 cTOHMOCTb pa6OT.

Tennonsonf,qnoHHb,e KoHcrpyKqnu Ha ocHoBe

nony$unuHq,poB n cerMeHToB ng )KecTKux MarepnanoB

K srorz rpynle MaTepxanoB oTHoc flTcfl.nonyqplJlHHApbl 'I CefMeHTbr

coBenI{ToBbIe, BynKaHI,troBbIe, ac6ecroBepMI,IKynHToBbIg, LI3BecrKoBo-

KpeM He3eM Hcrble, nepJl nToIIeM eHTH bre r,r AP. Ins' I'I39JUI Ul'I n rpy6onpo -

no1on fl pprMeruloT n3Aen vfl. ugTelrnocTo ft xr,rx n e H o IUI acToB, TaKI'Ix, KaK

reHoro;I4yperaH (il Iy), QenonnH o -p$on bHble neH ollnacru (@ Pil )
u AP 1701.

h-oayUranl,I HApbr I,I ce rMe HTrI ycraHaBJI I4 Balor H a rpy6o n p o BoAe no

TOHKOMy CJTOTO rr,t-acruru (c sauorHeHl4eM UrBOB grOfr Xe MacTI4KOfi) CO

cMeLIIeHHeM nolepeqHblx IUB0B I'LJII{ HaCVXO C KpeIUeHI,IeM Te[JIOI43O-

JrrrrIH o HH brx vspiwft np oBonoq H bIM I4 KoJI buaM v. urvt 6anAaxa rra u (a,na

KoIIbIIa [nO AJILIH9 nonyqun61qpa). Anfl yKIIaAKH [onyqunl'IHApoB I'I

cerMeHToB npl4MeHflrcT MacTI,lKy ac6o3ypuroBylo (c reunepaTypofi no-

BepXHocTI,I Ao 900 
"C) I,IJIH coBenl'IroBylo (c rerrtneparypofi roBepxHoc-

Tr{ Ao 500 "C), 
Anrr yKna.UKH rrgHoruracroe (uesanl4cl,tMo or reM[epary-

pbr [oBepxHocru) - ac6ecroqeMeHTHylo, a raloKe pasrl,lqHbre IsIelI.

flonyqranuslPbr I43 neHolp1acToB MoHTI'IpyIoT TaK X9' KaK nonyqu-

Jrr,rHApbr r{3 xecrKr,rx Marepr{aJroB. Kpenxr nx 6aHAuGMI4 H3 yflaKoBotl-

Hoft leurrr, creKJroluacrl,IKa I,uIpI KoJIrIIaMI4 I43 oIII,IHKoBaHHoft npono-

Jr o KH c noAKn aAKaM r{ pr3 CTeKJIo ruIa gTI4 Ka. Te nn o LI3oJIs Uuos H mft cJIofi

3auIHUIarcT noKpoBH blM.
IrIs secrroBo - Kpe M H ffi eM H crble u II epn I,IToII9 M eHTH bI e I'I 3Aen nfl n o -

nyqaror 3aBoAcKI,rM cnoco6ottt, a cefMeHTbI LI3 ApyfHX Te[JIolI3oJIf,uH-

oHHbtx MaTepr4ilJIOB I43rOTOBJrflrOT Ha MecTe MoHTDKa, Bblpe3afl' vlx H3
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IJrHT V,rr1gyrvrBafl B sOpr"ru; cerueHrbl B 3aBI'tcI'IMocTI'�I OTTeMnepaTy-

pbr H3onHpyeMoIO tpyOonpoBoAa MoXHo yKnaAbIBaTb B OAIIH I'IJII4 He-

cKoJIbKocJIoeB,aTaKXeBTOpbIMHIIOCneAyrcuI'�IMI'�tCJIOflMI'InolepBo-
My cnorc ronyq;;" *pou. illtrl'I3oJlsun H roBepxHocrl'I rpy6onpoBo-

lu, "".Oqefi BbIcoKI4e TeMIIepaTypbI, rrepBblfi (vrHOrRa I'I BTOpofi) ClOft

yK[aAbIBaTTI,I3IIOIyIII4III'IHApoBI4nI4CefMeHTOB'BbIIIOJIHeHHbIXI'�{3TeM-

rrputypocroftrux Marepr,IanoBj a BepxHl4ft Cnoft - I4s MeHeoTeMrlelt-

rypotionKgx l,I3Aenr,rfi (r"rnHepanoBaTHblx I'IJII'1 cTeKIIoBaTHbrx MaToB'

rrJlur nonyxecTKl,tx Ha cBq3Kax).
flper MHofocJrofi Hoft r,r3onsrlnl4 CeIMeHTbI yIgIaAbIBaIoT co cMellle -

Hr,reM ruBoB rro orHorrreHr,ruo K npeAblAylueMy cnorc. flpu pacqere pa3-

MepoB BTOpO|O I{ IIOCneAyIOUIl'�IX CJIOeB CeTMeHTOB 3a AI'�taMeTp H3OJII4-

pyaro.o o6terra npI,IHI,IMaIoT Al{aMeTp Tpy6br' AoOaBJLtu ABoilHyIo ToIj

uIHHy HI,IXene)KauII4X CefMeHTOB.
TinnO'goJrfl u"oHHbre KoHcrpyKqr.r' Ha OcHOBe aJIIOMI{H[eBofi $omnt

(rlaaxofi I{rIH ro$pupoBaHHofi). KoucrpyKIII4rI [13] us rlaAxofi Sonlrn

npeACTaBJIser CO6Ofi unorOgnofi HyI'O I'I3On-fl III40, B KOTOpOft raxAsrft

cnoft aJIIoMI,IHHeBofi Sonlru o11l4paeT cfl.HaonopHb-Ie Konbqa lI3 ac6ec-

iosofi TKaHI,I ̂n^ a"6ecrosofi 6yuaru, 3aKpennenHrre naTyHHofi upO-

BonoKoft. Jlucr @olrru, yKllaAblBaenamft noBepx KaXAoro Yflna onOpHbD(

KOJreU, AODKeH nepeKpbrBaTb orropHbre Konbua Ha 10-15 uuu nJIoTHO

o6rsrusarb Hx. IlpoaonnHbre ursrr sntnorH-slor BHaxJIecrIry lnal5-20 ut"t

I,I npoKJrel,rBaror cHJIHKarHbrM KJIeeM. Kporrae roro, IxBbr orAeJIbHbIx cJIo-

es AoIxHnt 6urr cMeUIer.IbI no orHo11IeHH1o Apyr K Apyry. flonepx no-

cJIeAHero cJIo{ aJlroMr,rHl,reBoft Sonrrn (rolrauecrBo cJIoeB 3aBHOI'IT or

3aAaHHoft pacuersofi rolulr{Hbl ocHoBHoro reIUIoI,I3onfl IIIaoHHofo cno-g)

yKJra4btBarcT ac6ecroByro dryary, [poAoJIbHbIe IITBbI Koropoft npoKne-

I,IBarcT CI,IJII4KaTHbIM KJIeeM, [OBepX 6yUafn - MgT€UUInqeCKyIO IpOBO-

noqHyrc cerKy c s.Iefirartrra 15.x 15 uu, a 3ar3M njnepxHocTb IIITyKaTy-
pfiT, orsrer,rBanT I,t OKpaIluBaIOT. 3aUUrHltft ClOft 9TOft KOHCTpyKUI4LI

ruoxer 6mrr BbInoJrHeH BMecro txryKarypKl,I pI3 JII'IcroBoro MeranJla,

TOI'Aa M eTiUUt H qecKylo ceTKy He ycTaH aBJI n BaIoT'

Ko u crpyKrlgq r,r 3 ro$ pnpoBaHHofi Eut IoM I,I H 14 e Bo ft S olnru orn ?Iq aer-

cq TeM, qTo o11opHble KoJIbUa I,IM9IOT B6ICOTy' paBHyIO paCqeTHOft rOl-

trrr,r H e o c HoBHo ro r,r3oJig qno H Horo cJIofl . Pagcrox H I'Ie MeXAy KonbuaMlr

orpeAen flereflutt,rpr4Hofi Sonrrn n o6blqHo paBHo 350-400 rurrvr- onop-

HbIg KoJIbua BbInoJIHgIor H3 xecrKI,IX uopucro-3epHl4crbrx uzllettuit unvt

orlienrubrx cJroeB ac6ecroeori leHrrr vrJrvt rKaHH, rrJlorHo HaBI4Tbrx Ao

3a,{aH H o ft rol ultt H bI. f oOpI4pOBaHHyIo an IOMH H I4eByIO S Olnry HaBI4Ba -

Ior Hefipepnnuoft JteHTofi TaroKe Ao 3aAaHHoft TonIqI'IHbr MeXAy orrop-

HbIMI,t KonbIIaMu. Paccro.sHl,Ie MeX[y cJIo.gM]I 8-10 prna. @OlbraAOJDK-

ua 6ttrl nJIoTHo npI,IrHaHa K onopHblM KonbIIaM. flonepx onOpHbIX

KoneU H fo$pgpo"u"nofi Sollru HaKIIa,U,bIBaIoT cnofi InaAKoft @olrrU,

el



Puc. 4.2.6. Koncrpyrqve v13 roQpnpoaan-
nofi anouhHheeofi $onurr:
1 - rpy6onpoBoA; 2 - onoPHoe Konbqo;
3 - $onurai 4 - 3aqurHoe noKpurhe

roropntff npo Kn e I{ Ba}or cr4IrvKar -

Hrirur KJIeeM. 3aulrarHblil cnoft -

Jrr4croBotTt uerall (pHc. 4.2.6).
B roHcrpyKrltlflx H3 TeIuroHSo-

JrflIIr{OHHbIX Maccr BbIrIOJIHfleMbx

HATIbUIeHHeM, I,ICftoJIb3ytoT 3epHl'�t-

crble (nepnr,il, BepMI'tKynI'IT) I4

BOJTOKHI4CTbIe (ac6ecr, MI'�IHe-

paJlbHoe BOJI0KHO) na4repraanbl Ha

pa3nl4qHblx cBq3yrcunx. Taxas
KOHCTpyKIIHS COCTaBTISe-T eAH HOe

uenoe c l,I3onHpyeMofi noBepxHo-
crblo n o6la,uaer BblcoKoft reune-

!  t l r i . r  l
b li i i l i ' i  r i

Ir$Hii i

parypocroft Kocrbro. cyurecrBe H -

HbIMI{ EE OTII,{IITAfrMrT4CNEAYET CqI4TATb MOHOJII'ITHOCTb, OTCYTCTB}IE IXBOB

I,I TE TUIOBbIX MOCTI,I KOB, BbICOKY}O CTEIEH b MEXAH I43 AUI"']d H AHECEH H g'

npocTory npora3BoAcrBa TerUroH3oJIstlI4oHHbIx pa6oT, Bo3MoxHocrb Ha-
He ge1krg.cJro e B Te lrrro Bo ft usors q vw Ha nb n epxu o crI,I n ro 6 o ft cl oxno ft
KoH(pr4rypauHH.

HanmegHmft remon3oJItrUuosHrtft cJIoiI, I4Melouluft s csoel'{ cocraBe
ac6ecros bre wrvMH HepubHbte BoJroKHa, o6na,q4er n gssl r I I e H Hoft npoq -

HocTbIo, rn6xocrblo I{ yflpyrocTb]o, xopouro nblAep)Kn BaeT BH 6paIIHoH -

Hbre Harpy3KK H TeruroBbr e Bo3Ae ficrsns. I4sont uu oH H lt it cnoft xopo tuo
KOMneHCI,IpyeT TeIUOBbIe paculHpg Hl4fl , BO3HI'�IKaIOUIne npl'�t Harp e&aHww,

BbrAepxr4Baer reruroBbre Ae@opMauuu Il3onl4poBaH HbIx noBepxHocreft .

Kapxactr 4nrr Kpe[n etufl,TeruroBoft ugontqull BbIrIoJIHltor B BI,IAe 6au-

aaxeft H rrpr,rBaprlBaeMbrx K HHM rrpl,I MoHTDKe onopHblx lrrrIHJIeK. Eclu

Ha[br.Ire HHe M Bbr rroJr H.rr ercs 14 3onfl U t4fl Kopn yc a ryp 6n u bI, B H IDKHe ft 'I a-

cTH KOp[ yCA Mfl,KperureH vrfl vrgoIrflurll4 AononHI4TeJIbHO yCTaHaBJII'IBarcT

npoBonoqurtft KapKac B BI{A9 cerKl{ c sqefiKaun 100 x 100 MM. ,

B xa.IecrBe 3aulurHoro cJrofl IrpH

.MeHfl ror ac6ecronepn I4ToByto luryKa-
TYPKY, yKna.qblBaeMylo no MeriuIJIH-
r{eoKoIZ cerKe"

Macrn.rgble KoHcrpyKrI[H BbIrIoJr-
Hflror H3 noporuxoo6pasHblx lI BoJIoK-
HrrcTbx Teluloll3oJlfl qlIoHHbIx Marepl{-

aJroB [13, 8l] r,I npraMeHrlor KaK AJII
TeIUIoBoft HsonflIlr,rn rpy6onpoBoAoB, Pnc. 4.2. 7. MacrnqHan KoHcrpyKqhn

TaK LI ITJIOCKI,IX lI KpI4BOlnHefiHUX

rroBepxHocrefi . Masrn'IHas KoHcr-
pyKrrnfl (pnc. 4.2:7) BbIIroJtH fl,ercfl'
TOJTbKO nO ropflqnM noBepxHocTflM,

rennosofr h3onntlht4:
1  -  h3onHpyeMas  noBePXHocrb ;
2 - noAuasoqHutlt cnofi; 3 - ocHosHute
chora; 4 - uLryraryPKa; 5 - uaPYrxHan
oTAenKa



HarperbrM Ao reMrreparypbr He HrDKe 100 "C, u cocrol{T I,I3 rloAMa3oqHoro
2nourcsHoro 3cnoin, norponHoro cJlos B BI4Ae urryKarypwt 4lI HappK-
Hofi orAelKr,r u3oJurrytlt (oKnefixpr r4 oKpacKI,I) 5. flomaaso'rHlrfi clofi rol-

ur.rnoft or 3 Ro 5 narvr cnlusrrAJr.sJr)^{rllero cLIe[JI onnflocHoBHoi',o reruro-
r,r3onfl rlr{ oH Horo cJrofl c }r3on Hpyertro ft MeTiuu nqecroli noBepxHocrnrc .1.

!4x noaMa3oqHoro cJrofl npnnreudror acdecr 6-ro copra, a raloKe ac6ooy-
pHT, pa3BeAeHHbrg B BoAe B BHAe xralroft MacrIrtKH. Ocnonsoft reruo-
uso;Is quos H m fi cloft BbrnoJr HJ{ror Macrn KaM I{ H3 pa3JIH\lHbIx nopolJr Ko -

Bbrx cMece fi : ac6orepM IlTa, ac6osyp nra, coBeJI r4T a u Ap .
Ka.recrgo BbrtIoJIH enr4fl,Macrl,rllH bD( KoHcrpyKll,tfi u3or.gqnla Bo MHo-

' roM 3€tBr,rcr,rr or rcanuSuKawvrelulol43onl4poBurl,IKa. KaNlstfi clofi He-
o6xoAn uo H aH ocr{Tb roJrbKo n ocne BbrcbrxaHr,I;{ [peAblryuero. flocleA-
uuitcnofi AoDKeH 6mrn BbrrroJrHeH rroA peftKy, TaK KaK oH BbIpaBHI,IBa-
er r43oJrflqnrc u npHAaer efi @opuy. 9ro6ur o6ecne'Il,ITb Heo6xoAI4MyIO
MeXaHI4rIeCKyl,O npOqHOCTb CJIOfl I43OJIflIII4H, BHy4)LI efo yCTaHaBJII'IBaIOT

KapKac H3 otIr,rHKoBaHHo ft unu qepHori MerillrJlr{qecKoft npoBonoKn -
Ha rpy6onpoBoAax npn roJnulrHe r.r3oJrffr(r,rr4 cBbltue 80 uru, aHarrJloc-
KHx r{ KpHBonHHeftHbu floBepxHocrsx : BHg 3aBHcHMocrH or ToJITIII{:
HbI I43OJIflUVIV.

!4-a sarperrJreHnJr H3onflrruoHHoro cnos Ha ruIocKI,IX H KpI{BoJIr4Hefi-
Hbrx rroBepxHocrflx 6olnuroro AnaMerpa K Hr4M npl,IKpelrlsror onoprr n
BnAe rurrnJreK r43 criurbHofi npoBoJroKr,r Al,IaMerportl 3 MM H AJIHHoft Ha
10-15 rrlu 6o,lrrue roJrurr,rHbr ocHoBHoro n3or-sqlroHHoro cJlo.s. Illnplnn-
K?r,pacfloJtararor B ruaxMarHoM nopsa,rce c uaroM 350 tuu, Ha o6leKTax,
He AOnycKarouIHX npr4BapKH, rrrnHJrbKH Kpelsr Ha cllequuulbHblx cTnK-
HbIX KONbUAX.

floxponHufi croft (urryrarypry) nrrn_onHslor ro nocJreAneMy, raK
Ha3brpaeMoMy BbrpaBHr{BaroqeMy cnorc. B crtpux noMeureHllflx HaHo-
csr'ac6orreMerHyro ruryr{arypKy, B cyxux - ac6ogypnronyro. gro 6o;tee
rycriur, qeM Ar.g ocHoBHoro cJlofl, MagrI4Ka,,TaK KaK ruryKarypHblfi ctroft
.tonxeu 6rrrn 6onee rrJrorHbrM rd MexaHn.Iebrn npoqHblu. Tolurrany
uTyKaTyp Ho f o cJI o.fl ycTa H aBJr I,rBaroT B 3aBr{cu M ocTI4 oT pac [oJIo)KeH I{fl
r.{3onr{pyeMblx o6rexroB I4 Ha3H a.ue:avlfl. IIrryKarypKLI (n npe4eJlax
5-20 rvrrrl). Ilocne Ha.Heceur4fl lrrryKarypuoro c"rroJl I,I3oJItIIrHtI Aox)lGIa
6lrro ponHofi, uaAroft, npoqHofi u coorBercrBoBarn Qoprvre I{3onl4py-
eMoro o6rexra.

II o cl e n ol H <i ro B br c brxa H nfl, Macrvq Ho ft r,r 3oJlfl Iru I4 e e no BepxH ocrb
o KJre H B a ror TKa H fl Mt4 vr o Kp a u n Ba roT M acn-tl H bI Mvr r4IIu ApyrH M I4 Kp aq -
KAM H.

3acumlbre H Ha6nnnue KoHcTpyriltnu BbmoJrnflror H3 BoJIoIffiI{cTbD(, lro-
poruxoo6pa3HbD(, rpanyJrupoBaHrrb.D( H sepnllcrbD( TeIUIoH3oJIflIII'toHrIbD( Ma-
repHaJroB [ 13, 8 I J u npnrraeHflrcr AJLg reruIoBoft usorsqlll{ rpygorpoBq-
AoB AHaMerpqM 76-325 MM, a raloKe rnocKtlx I,I Kpl4BonuHefiHblx no-
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Puc. 4.2.8. KoHcrpyrrlhn r43onsqhh, BbrnorHeHHaF Ha-
6trercofi no,o, cerKy:
1 - onopnurb ronuqa; 2 - ocHoeHofi rennon3onflLlhoH-
Huti-cnoft; 3 - uryKarypHurfi cnoft; 4 - raplorHan or-
A,enKa; 5 - t'reranrhqecKan cerKa; 6 - npoaonouHbre
Konbqa; 7 - neonupyeuuft rpy6onpoaog

BepxHocrefr xarro-
pqqHx, TaK I , I  XO-
JroAHbrx oonexros
(n nocreAHeM cny-
qae - noA repMe-
rn.rHnft xoxlx).

,,  KoHcrpyKr1nn
I,I3OnqUI4U An.'I fO-

'  pqqr4x rpybonpo-
BoAoB (pnc. 4.2.8)
COCTOI,IT I,I3 OTTOP-

HbIX 1u nponorot{-
Hbrx 6 roreq, oc-
HOBHO|OTEIUIOI43O-

ngqproHHoro cJro{ 2, uerattrraqecKoft cerrcn 5, sautnrHoro noKpbrrnfl
(uryrarypHoro clox) 3unapyxHoft orAetrcw 4.

Ha npaxruKe B pgae cnyqaeB r,r3oJrsrrr4ro rpy6onpoBoAoB BbrrroJrHff-
Ior 3acbrnroft MnHepantHoft narofi. B groM cnf{ae Ha rpy6onpoBoAax
ycraHaBlrr{Ba}orAr{craHrlr,roHHbre (onopHne) xoruua c tuaroM 350-400 ntur,
KOTOpbIe BbITIOJIHSIOT I{3 CaMbrX pa3nuqHbrx MaTepr,raJroB: coBeJrHToBbrx,
neplnrciBbrx, I,I3 BecrKoBo - KpeMHe3eMl,Icrbtx ce fM e HTOB I,I cKopny[, a
TaIoKe LI3 Mer€ulr[qecKl..rx [onyKoneu r43 rroJrocoBortcranw n npyrKoB c
npoKrra[Koft IIoA Hr{x acoecroBoro KaproHa H Ap. Btrcora onopHbrX Ko:
JI9U AoJDKsa 6ltrn panHoft ToJIUIHHe ocHoBHoro cJrofl r,r3onflrlnra. lllra-
pr{Ha Koneu 60-70 uu.

CerueHrbl I{ [oJlyKonbua o[opHbrx Koneu r,r3roroBJrrrror no rua6lo-
Hy pI TlUareJIbHo noAroFUIIor Apyr K Apyry. MHerocrofiHne onopHbre
KoJIbUa ycraHaBnl4BarcT c nepekpblrtteM IUBOB oAHoro cnos ApyrHM H
nocl oft uo 3aKpenn.fl rcT flpoBonoq H brM l,( Kon buaM ra. on opH bre KoJr bua
ycraHaBn r{Baror n eprreHAuKynrpHo ocr4 rpy6onpoBoAa 7 w napan Jr eJt b -
Ho Apyr Apyry; oHLI AonxHbI 6ttrt ycrofivraBbr r4 nporrHbr, TaK KaK Me-
xaHl,rqecKas ilpoqHocrb 3acbrnHofi roucrpyKuHH onpeAen flercs, npoq-
H OCTbIO OnopHbrx Koneu.
' l-IonepxonopHblx KoJIeL{ Harrlfr{Barcr }v{eTaJrJrurrgcKyro ouHHKoBarrHyro
wnwo6sttlHylo ruIererryrc cerKy H3 trpoBonoKnAr4aMerpoM l;2 urta c suefi-
xoi,t 12 x l2 narra. flonepeuHbre urBbr cerKr,r AoDKHbr 6lrrn pacnono)KeHbr
o6sgarerbHo Ha o[opHbIX Korbuax. llo oKpyxHocru npoAoJrbHbre Kparr
cerKn AoJDKH br Har(pbr Baro 4pyr Apyra npHM epH o ua 20 - 3 0 r',t r',r.

4.2.3, KoxtcrpyKqun rennoBofi ngon r,l4tun
TexHonorHqecKltx annapaToB ,

' Kou crpyKII I4I4 TeruI oBofi usonqq vr4 Ha ocH oB g re [n o rr3on-rr qr{oH H brx
MaroB uwivnus goroKHLIcrbIXTeIuoI,I3oJrflrIr4oHHbIX Marepr4aloB l,ronoJrb-
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3yloTcs AIIfl BepTn Kiul bH bIX U rOpn3oHT€uI bH blx uI4JI I4HAp Uq ecKl{x TexHo -

Jrofr4qecKux ar raparoBlrapy)KHbrM Ar4aMerpou 6olee 5 30 navr I44, 7 41.

offio- n ApJrxsofinue KoHcrpylclnfi TeIUIOBOfi n3OJIqlII{H nOplI3OHTaJIb-

HbD( lr BepTI{KaJIbHbD( ArutapaToB c KpeI,neHI{eM TeIIJIOH3OJIflWOHHOTp cilofl

Ha KapKac e. nlsrop I43o HT€yI bHbIX a11 11 ap aToB H apy)KH bI M AI'I a MeTpo M OT

tjg Ab l4z0 MM BKJrrorrr4reirbHo (erraroirefi, reuoo6MeHHI'IKoB ?I Ap.)

rrpeHMyUIecTBgHHonpeAycMaTpl4BaeTcflSpe.lIeHI4eTeIInoLI3on.flut,IoH-
*rb.o croq Ha npoBorotlHoM KapKace (perc. 4.2.9)'

A-A

II p n I,I3on r UH u o6opy4oBaH Hq relrnol,I 3oJlfl {!r oH H bI M H MaraMI4 tlo

Atrr4He annapara Ha efo no,BepxlrocTbycTaHaBJII4BalOTcf KOJIbUa U3 npo-

BoJroKH AgaMerporrl 2-3 rurrra c tuaroM 500-600 MM B 3aBI4cI4-I\{ocrI'I or

txHptIHbI MaTa. K xolnqaM npplKpe11nflIoTcfl nf{KI'I cTDKeK I'I3 npoBo-

JroKH 1,2 uu c tuaroM 500 r'ar',t no Ayre Konbua.

llp, r43on.sUHH B oAr4H clofi npeAycMa'rpuBaercq qeTblpe cr.DKKH B

rryqKe, npn I,I3O1 il171t4B ABa CIO.fi - lUeCTb. Crg)<xu npOXOAqT CKBO3b

[r BbI, npoKan bI BarcT cJIOU MaTOB I] OCepeA vlFle vI 3aKpe[nqloTcfl KpecT-

HaKpecr or nyqKa K nyqKy.
KapKacaHa noBepxHocrr{

Puc. 4.2.9.,[ayxcnofiHaq KoHcTpyKqUn rennosofi vsonql4nn roph-

3OHTanbHOrO annapaTa c KpenneHheM Tennoh3onflqhoHHoro CnOR

Ha npoBonoqHoM KapKace:
1 - r.aaru rennou3onnquoHHue;'2 - xon*lo; 3 - 6aH'q'ax c npnx-

rofi;4 - Konbqo no BHyrpeHHeMy cnoo; 5 - crpyHa; 6 - crflxKa

^IIOnepX MaTOB, 3aKpe[neHHbIX cTgxKaMI4 KapKaca Ha lloBcpxr{uul14

o6opyloiauun,npeAycMarpnnaeics ycTaHoBKa 6aHAaxe ia us M.TaJIJII{-
qecrofi reHrbl 0,7 x20 rrlu.

EauAaxn c npg;KKaMH ycTaHaBJII{BaIoTcs c lxa1oM 450 wtu 500 navr,

orcryl1rafl or Kpas Mara ua 50 uIV 100 r"ru (rpta 6asAaxa NffiMaTa run-

pnHoft 1200 rtar'r) npn oAHocJlofiuofi I,I3onflqI{H I'I 1ro Hapy)KHoMy cnorc

Puc. 4.2.9.,fl,aYxcnofiHan
3OHTanbHOrO annapaTa c
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npr,r ABy(clofiuoii r,r3orquun. BMecro 6asAaxefi no BHyIpeHHHM cJIo-

stu rranOroClofi uOfi HsonsUI{ H npe,U,yCMa'IpI4 BaIOTCfl KOJI bUa I{ 3 npo Bo -

JIoKI4 AI,IaMerp ov.2 MM c IxaroM 500 tntlt't.
onopHbrg KoHcrpyr[LrH B BHAe Koneq cneAyer ycTaHaBnHBaTb y

$laH ue nbrx co eAH :ereuuit uAH 14 ru an tr aparos. Kor nua ycraH aBJI I'I Balor-

cq TaroKe IIo AJrr4He anfiapaTa c [rafou 2 vr. OleueHrbl oflopHblx KOHCT-
, pyKruft B BHAe KoJreu, yronKoB, cxo6 IIJII{ ruIaHoK M9rfr 6mro [pl4Bap-
' 

srrun unll Kpe[ Lrrbcfl'c nonaoiqlrc 6olron.
Pe xouen4yercq npeAycMarpr,rBarb oKpac Ky sJIeM eHToB I'I3 vep Hofi

cr aril/.Ar-fl npeAorBpaueH 14 fl Koppo3 I4 H.
PacxoA Marepu anoB, BXoAfl rrltax B TelJIoI{3oJIs quoHHylo KoHcrpyK-

rlurc, OnpeAen nerls,pa3MepaMn annapaTa I'I ero KOHCTpyKIIraeft (ualu-
queM $naHUenblx coeALIHeHI,tft , n arpy6roB' BbIcTyrIoB' pe6ep )KecTKo -

crr4krr.,q.).
InsKoHcrpyKrluft reruroBoft r{3onsullu Ha ocHoBe MaroB AJIfl 060-

pyAo BaH r,rs H apy)KH br M Ar,raM erp oM 530 -: I 420 u u Ao nyc Kaercr Kpe Iul e -

HHe rerrrog3or.flul{oHHblx cJroeB 6anAaxaMl{ tI3 JIeHTbI 0,7 x 20 rrar"r u
noABecKaMr{. EaHAaxra ycraHaBJrr,IBalorcq c lxaroM 500 uu c orcryfloM
or Kpas Mara Ha 100 rtrrra (rpu 6auAaxa AJIfl Mara urupllHoft 1200 MM).
floAeecxv Vs [poBonoKu AI{aMeTpoM l;2 unw.2 uu pacngnara}oTcfl
MeXAy $anAaxa MI{ rI o cepeAn He. fI oA [oABecKI,I H go6xoAI,I Mo ycTaH aB -

JI HBaTb rI OAKJI aAKI,I rI 3 CTeICIO ruI ACTI,I Ka pyJIOH H O rO.
flpn H3ongquu o6opygoBaHr,rfl nJrI,traMH ns l\dnHepanbHoro I4 creK-

rurriHoro BoJroKHa rrrar ycraHoBKI,I [poBonoqHblx KoneU no rloBepxHoc-
Tr4 anflapaTa npI,IHI,IMaeTcfl.500 rtartr; ilar ycTaHoBKI'{ CTfXeK no Ayre
AoJDKeHbrttu 5b0 nnu 600 nana. fhurrr cneAyer pacnonararb MnsHoft
cropoHofi (1000, 1250 MM) BAonb arlrapara, KoporKofi cropoHoft - no .
[epr,rMerpy. Ilpe,uycuarpunarcTcs raroKe rpn 6au.uoKa no AJII{He Iu?IT
no Hapy)KHoMy cJroro. flo BHyfpeHHeMy gnolo nJII,Ir npI,I AByxcnoftHoft
r,r 3ons q u u ycTa H a BJI H BaIoTcfl Kon bUa I43 n po BoJI oKH AI,I aM eTpoM_1 Y M.

Ans BeprHKaJIbHbIx arrapaToB Hapyx(HblM A[aMeTpoM or 530 Ao
1420 MM - T€rurooOMeHHlrKoB,KoJroHH, eMKocrefi - xpenneHlle reluo-

r{3oJr-srIHoHHOro CnOfl H3 rrrrr4T peKoMeHryeTcfl ocyuecTMflTb c npHMeHe-

rlt{eh{ npoBoxotltloro KapKaca I{3 npoBoxoKH Al'ta[4erpoM 7--3 MM * AJrfi
Koneq u cTPYH, yCTaHaBJII,IBaeMbD( no [oBepxHocTI,I annapaTa; npoBono-

KH Ar,taMeTpOM I ,2 trlU - NT"CTDKeK; IIpO-BOnOKI,I AHaMeTpOM 2 uu - Ntfl'
KOJrerI, ycTaHaMr,rBaeMbrx lro BHyTpeHHeMy TeIr[oLI3oJItqnoHHoMy cnorc

B AByxCnOfi s lx KoH crpyKII vfr(*
Kolnqa Ha noBepxHocrn anfiaparoB rrpu I,I3onlUIaI4 nJII{TaMI,I ycra-

HaBJILIBaIorcs c uraroM 500-600 uvt, [ytIKI,t H3 crffl(eK - C llrspgl4

500-600 urr,r rro nepuMerpy Koneq B 3aBI,IcLtMocrI4 or pa3Mepa uI,IT.
IfpT r,r3onflrlnn B oAHH cnofr npeAycMarpl,tBaercf, qerblpe OTDKKH B

rryqKe, npl4 I,IgOn fl\,lrwn ABo clros. - IIrecTb. CTDKKu npoxoAflT CKBO3b



tuBbl, IIpOKanbIBaloT 0JIO'I IIJII'IT IIOCepeAvHe v 3aKpennsloTcfl KpecT-

'HaKpecr or nyqKa K nyqKy.
flpu I,t3onqUI4I4 B ABa cJlo.f, nepnrtft cnofi IuI'IT SurcupyeTcx ABylrs

crflxKaMl{, BToPoft -'IerltpbMfl .

lnn n peAoTBpa[Ie HI4s c[on3aHl,Ifl KoJIsq np eAycM aTpI4 BaeTcs I'IX

@nrCaUux neprnranbHblMl,I CTpyHaMI4' KOTOpbIe B 3aBI4SI4MOCTI4 OT KOH-

cTpyKrlt{ H ar tr ap ara Moryt 3aKpenJlnTbcfl BepxHll M KoHIIol't 
I QlaHIIbI'

u ar-py6 rH, p a3 rpyxapqre yqrpo ft crBa' ilpeAyc MoTp eHH ble pn'fl re IUIo -

r,r 3onq IInoH Hbtx KoH0Tpyruluft ,'wrvK npnBapeHH bIM K allnapaTy Konb-

uaM I43 npOBOIOKI'I AI4aMeTpoM 5 rrana.

fln nrir pe Ko Me HAyeTcfl p acr on araTb .4lrt n u no ft cTopo Ho ft no BepTI'I -

KZUIH.
EaHAaxH IIO 1OBSpXHOCTI4 11JII'IT yCTaHaBJILIBaIOTCfl' C UIaIOM

450-500 MM c orcryrueHr,reM or Kpafl rrrlllrbl Ha 50-125 vfir'r. @nxcauns

6arUpKeft OCyuIeCTBJIfleTCfl cTpyHaMI't I'I3 npoBOnOKI'I A.LIaM9TpOM 2 MM'

Pasrppratou{Lle ycrpofi crBa (KonbUa, KpoHlllrefi Hnt) ycraHlBn}IBalor-

cn y $li"uruur*.oran*r" uitw'Attuu arnaparoB I,I c urarou}-3 Merpa

fro BbIcoTe aflnapaTa.
onu Moryr 6rrrr rrpHBapHbrMr4 r4IrI4C KpeIIneHI,IeM gJIeMeHTOB KOH-

crpyKIIIdit ua 6olrax. fiuaQparMbl' ycraHaBnlaBaeMble Ha pa31ppKa-

rO UI H e ycTp O fi CTBa,, H e Aon)111 bI KagaTbcfl 3auII4TH o to II gKp bITI4-fl .

flpu I43OIrrrIHr,r BepTI,rKaJIbHbIX a[napaToB MaTaMI'I B 3aBI'ICI'IMOCTI'I OT

KoHcrpyKUHr,r aflnapara pacnoJloxeHl4e MaroB Moxer 6rtrr fopl43oH-

Bbrcore a II napaTa) coxpa HfleT cfl' Bb] IrI eyKa3aH HOe

MeHTOB KapKaca.
flpn ropH3oHTaJIbHoM pac[ono)KeHHl't MaToB luar KoJIeU cne.ryeT I'I3-

r.nrro t iOO Ha 600 MM, luar KpenneHnl crDKeK Ha Konbllax - 500 t"tt"t

no Ayfe KoJIbua.
ororo- H AB)'xcJloftnue KoHcTpysIHI reruonoft rBoJIflItIrr nopl{3ol[aJlb-

HbD( H neprnxamnbD( amapaToB c r(peruIeHHeM TeIUIOT{SOJIfl|II|OIIHOnO CJIOfl

H a rrrrbrpnx. Kpen JreH H e renJror,r3ons UI{ oH Horo cr or{ Ilrrblpfl MI'I npeAy-

cMaTpHB aeTaxArtq BepTHKaJIbHbIX 14 ropH3OHTaJIbHbIX noBepxHocreft c

6on ri l r r,r vr paA HycoM Kprr Br,rsH br H ruloc KI4x rro BepxHocreft (pesepnyap rt

Ar-fl XpaH e1us.HeSrn lr He@renpoAyKron, 6axn-aKKyMynsropbl ropfi-
nnrreeoftBOAbI tLMfl,TeXHI4qecKI'IX HyXA, B TOMqeii gOArt, pe3epByapbl nI{TbeBOH BOAbI I NW TcxHt,r.reuKiax ny,lrA, t: rLtm

o"in. npotrronbxapnbre, MeTaJIJII{qecKue crBoJIbI AbIMoBbIX Tpy61

Apyroe KpyrlHora6aplarHoe o6opy4onauue).'

TaJI bHOe I4n I,I BepTI,I i<aJIbHOe.
flpn BeprI,IKiUIbyoM pac[oJIo)KeHI'Iu MaToB (4;rHHuoft CropoHoft no

KpenneHue re moH3onfl llr,toHHoro cJIotr ocylqecTBJlfleTcfl c noMoulblo

BCTaB H bI x ;y.1;1wnpl{ BapH bIX lIITbIpeft C AO1OJI H I'IT9JI bH O ft 1repeBfl 3rOft nO

rrrTblpgM ttpononorofi AraarnreTpoM 2 narrl (crrxrca' cTpyHbI) n c ycTaHo-B-

xofi 6aHaaxefi.

pac[onoxeHl,te SJIe-
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4.g.2. Tennoe ae v,sonsqtaq rpy6onpoBoAoB
ra o6opyAoBaHHs c qerlbp o6ecneqeHrq saAaxHofi

TeM neparypbl Ha noBepxHocTvt u3o ng,u|un

Tenlonyrc Ll3onqquro rpy6OnpoBoAon u o6opy4oBaHHfl no 3aAaHHoft

TeMIIepaType Ha noBgpxHocTI'I BbIIIOJIHflTOT B Cflyqae, KolAa Te[JIOBbIe

noTepl{ Tpy6onpoBoAa He pernaMeHTHpoBaHbI, Ho, B cooTBeTcTBt V c

rpe6ona i^ou iexH r rru 6 eson ac u ocrl,I H eo6xoA I,I Mo 3au{ vr vrr b o6cny-
)KuBarouluft nepcoH€ur or o)KoroB r4Ju4cHvr3l{Tb reIIJIoBbIAeneHI4-tI B no-

MCUICH14H.
B cooreercrBr4r4c caHVTapHbrMI,I HopMaMH ra rpe6on atwflMrl CHnfI

2.04.14=88 reMreparypa noBepxHocrn pacronoxeHHblx B noMeilI eHW

r43onrlpoBaH H brx rpy6onpoBoAoB npll Te Mneparype re nJIo Hoc !{reJlfi

HHXe 100 "C He AoJDKHa npeBbllilarb 35 "C, anpv TeM[epaType TenJIo-

HocI{reJIs 100 
'Cu6olee He AonxHa npeBbllrlarb 45"C.

B o6clyxlEeaeNaoft 3oHe Ha orKpblroM Bo3Ayxe TeMneparypa noBepx-

HOCTT4 I43OIIfl IIHI,I C MeTaJIJIHqecKI4 M 3aUI'lTHblM nOKpbrTH eM AODKH a

6rrrn He BbIIrIe 55 "C, apoirfrApytux BHAoB noKpbITHftue AoDKHa npe-
Bbrrrrarb 60 "C.

Tolulusa TenJIoBOft H3olqqlru rpy6onpOBoAOB, Onpe.[enfleMan r1o
3aAaHHofi reuneparype Ha ee [oBepxHocrl,I, gaBVQr4T or pacnoroxeHl'lfl
r43onnpyeMoro o6terra (Ha orxpbrroM sosAyxe vrvr B noMeuleuuu),
re M r ep aryp br o Kpyl(a Io ule ro B o 3Ayxa ( /n), re u n ep arypbl re IIJI o Ho cvff e -

tx (t n,), Hapy)KHoro AnaMerpa rpy6onpoBoA a (d r) n xoe@Sra uneHra rerl-
roorAaqn or roBepxHocrn K oKppKaloilIeMy nbsAlD(Y (ar'), Br/(rra2'K).

Pac.rer roJr trrtr H bI TerrJroB ofi ngor s t\vvr nrrfl. rIJI ocKt{x n oBepxH ocre ft
Bbr roJrrurercfl no sopuyle

A AurQ, r - t r ' )
v t t 3 -  

a , , ( t 1 r - t ) '
(4.2t)

Pac.rer roJruruHbr rerJroBofi prsorq \t4w Nrflrpy6onpoBoAoB BbInoJI-
Hserctt no Sopuyge

2 , L r r . ( t , n * t p )t!t-v,
d,, d , , . d , , . ( t k  -  t o )

(4.22)
: . \

rtre t*- TeMneparypa Ha rIoBepXHocTI,I Ia3oJlsllnosuoft KOHCTpIK--:
; , : 'qttu, "c;

tr,,to,drr, dn- Te xe, qro ra Sopnayl ax(4.2\ u G'22)' 
. :

KOe;S6raqr,reur TeIIJtooTAauw (u,,) npI4HHMaloT B cooTBeTCTBr4V C'

flpHrox.*t "enn 9 CHufI 2.0 4 .1 4 - 8 8 oTeuos atr M3oltflrlns o6oPYAoBa-'

Hvts. vr rpy6 o n p o BoAo B )>
flpu ng$ope sarur,rrHoro noKpbrrr,r.rr TenJIoBoft nsorxqnn Tpy6onpo , ' t:i;i

BOAOB, pacflono)KeHHbrx B noMe ilI eHVrL, CneAyeT )rq l4TbI BaTb paAl4a(' -,,,,

oHHbre csoftcrsa ero noBepxHocru . lnxcHH)KeHHs roJIUII4Hbr renJlot'l3o:':,
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Jr fl uH o r{ r{ o fo cnoq peKoMeHAyeTcrr npl4 M e H sTb 3auInTHOe IroKpblTue c

B brcoKn M rog00 H uH eHroM H3n) { eH r4X (Heueranr nqecxoe). D,ltsTex )Ke
pacq erH brx ycn o ts H fi npu Meriuur r4qec KoM 3at"LlHTH oM n o I(pbITH H pacqer-

Harr ronulhHa H30JI fl:Jxkt cyulecrBeHHo BbI[Ie.
B ra6n. 4.3.I B KaqecrBe npnMepa ilpr{BeAeHbl opl4eHTl4poBot{Hble

3 H aqe H 14 n TOJI Ul H H br Te nJI OI4 3onfl IIT4OH HO|O CJIOfl LI3 M 14 HepanOBaTHbIX

MaroB llrq KoHcrpy.xurafi reruroBoft usorqqrara rpy6onpoBoAon r,r o6opy-
AoBaHHrr, paccqHTaHHble c Uenblo o6ecne.{ eHnfl.3aAaHHoft reunepaTy-
pbr Ha noBepxHocr!{ H3onqIIHH c Meranrl4qecKl4M noKpbIT}IeM.

Pacqer ilpon3BeAeH npu reMreparype Bo3Ayxa B noMeureH:ar420'9.

O pneHT[poBorr H bre 3H aqeH tae ronut]t HH Tenn on3ott sqnoH Horo
cnoe H3 MnHeparoBarHbrx MaroB Anc KoHcrpyxr4rafi TennoBofi lasoncquta

'  Tpy6onpoBoAoeuo6opyAoBaHHRrpaccqHTaHHbte
c qe'nbp o6ecne.renns 3aAaxsofi TeMneparypbt Ha noBepxHocrvt

],|3oncqnH c MeTaInl,rqecK,rM noKpblTl,leM,
' Tadttu\a 4.3.1

HappxHutrZ
AhaMerp

rpy6onpo-
BOAa, MM

Teuneparypa h3onhpyeuoil noBepxHocru, C

Ao
1 5 0

200 250 300 350 400 450 500 550 570

Ton ulrua rennoh3onnLll4oH Horo cnoF B KoHcTpyKUnv1, MM

25 40 40 50 60 70 80 90 1 0 0 1 1 0 120
32 40 40 50 60 70 90 1 1 0 120 140 140
45 40 40 50 70 80 1 0 0 1 1 0 1 3 0 140 140
57 40 40 50 70 90 1 0 0 120 140. 1 5 0 1 5 0
76 40 40 60 70 90 1 1 0 130 1 5 0 1 6 0 160
89 40 40 60 80 90 1 1 0 1 3 0 1 5 0 170 170
1 0 8 40 40 60 80 1 0 0 120 1 4 0  

'
1 6 0 1 8 0 180

1 3 3 40 50 60 80 1 0 0 120 1 4 0 170 1 9 0 200
1 5 9 40 50 70 90 1 1 0 130 1 5 0 170 200 210
219 40 50 70 90 1 1 0 140 1 6 0 1 9 0 210 220
273 40 50 70 90 120 140 170 200 220 230
325 40 50 70 1 0 0 120 1 5 0 170 200 230 240
377 40 50 70 1 0 0 120 1 5 0 1 8 0 210 240 240
.+aa 40 50 7Q I U U i 3 0 1 5 0 1 8 0 210 240 25Q

476 40 50 80 1 0 0 130 160 1 8 0 220 250 250
530 40 50 80 1 0 0 130 160 1 9 0 220 250 260
630- 40 50 80 1 0 0 1 3 0 160 1 9 0 230 260 270
720 40 50 80 1 1 0 132 1 6 0 200 230 270 280
820 40 50 BO 1 1 0 1 3 0 170 200 240 270 290
920 40 50 80 1 1 0 140 170 200 240 280 290
1 020 40 50 80 1 1 0 140 170 210 240 280 300

Eonee 1020
h nnocKhe

noBepxHocTr4
40 60 90 120 1 6 0 200 240 290 320 320



4.4.3. Konrponb KaqecTBa Tennon3onnqyloHHbtlpaOoT

KoHrp onb Kaq e crBa reruon3oJrsrln oHH blx M arepu rrJI os. Tenr o lI3oJIu -

U H o H H br e M arepu iur b,r, npu MeHq eM bre B KoH crpyKII l4fl x reIUI oBofi ll so -

il nLil4t4 rAoDKH br H M erb lt ac rr opr, ceprra S H Kar Kaq ecrBa H co orBercrBl'Il.
flpn Bo3HHKHoBeHuH qgMr1eHnfi s coorBercrBnt{ KaqecrBa IrocrynHB-
III H x rerIJI oH3oJIf Ut4oH HIIX MarepuanoB n acnopry HIkr ceprtl@uKary
neo6xoAnMo nu6opo.lHo ocyqecrBnrb npoBepKy pIX no |OCT 17 L77

rra nnorHocrb (uanre ncero), c)KuMaeMocrb HJIH BJlaxuocrr. B oco6trx
cryqafix o6pasurr Marepr4aJro.B Moryr 6rtrn nepeAaHbl B aKKpeJII,IToBaH-
Hbro na6oparo pHW Mtr noArBepxA ennfl.ux $amra.Iecxofi TennolpoBoA;
HOCTH. ,,' = 

rt-rqpre aHT'Koppo3r4oHHofo noKpbrrr4rl Ha KpeflexHbtx uzyetun><.,
np H MeHseM brx Inq Kpen rcuvlf'_ gJreMeHToB TeIIJIOI4 3on-s Ul,toH Hofi KoH -

crpyK III4 t4 Ha u3 on l4pyeM oM o6rexre, np o B ep neT Q tI B la3yan bH o.
Onepaqmolllsbr-fi H nppiemsqltn rfs F{o[rr'tr]oJrh EicfioJII{cmtarirenJroBofi raeo-

Jrfl rIHH. Kourpol b cM oHrllpoBaH Hoft rennosott ugors IIH r{ p eKoMeHAy-
erc.fl ocyurecrBJlsrb no peKoMeHAaql4ttna ra6l. 4.4.1

KoHrponto noAre)Kar:
- coorBercrBue cMoHTuposauFrofi TeruroBoii usorlrlruu npoeKTy H

HOpMaTHBHbTM AOKyMeHTaM nO HCnOtrb3oBaHHbIM MaTepr{aJlav u KoH-
crpyKTH B HoMy o rpoprt ureH H ro (ro;r uln uy Id3 Mepr rcT Tonlqr.r H ortaep or'a ) ;

- poBHocTb HappKHOft nonepxHocTn IUIocKHX rpauefi unuO1'seKToB
c r'aanofi xpunusuofi nonepxHocrt{ (rourponupyercfl TpexMerposofi peft-

xoft);
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- po BHOcTb II O BepxHocTl{ T9IIJIS l'I 3onfl IIH OH s Ofi xO H CTpyKUI4Id Tpy-

6onpbnoaa (xoHrponr4pyercfi"pefiKo ilr N1y.1noft He MeHee AByx MerpoB);

iIp * r,, i n u e . inocoour Ko Hrp oJI fl' K r a1nwrc 4'4' I :
- no34ulg1y- l-5,10--:13, 15w16 npoBepslorcfl BlI3yIInbHo;
- no3Hrl us. 6 -- ilpou3BoAtrTofl 3aMepoM TOJIUILIHbI TelJIoI43OJItlUn-

oHHoro cnoq (c1oen) co cBo6oAuofi or I{3onsUnn cropoHbl Bo BpeM'I ee

MOHTDKA;
- no3t4U us7 -npoBeps eTcs.Ha)16Tgeu (nloctcoCrr) nnlr nOAnLIpa-

HHeM cH H3y (rpy6onposoauf) BpyqHyto;
_ no36rrgq I - npoBe pflercs.Ha cnyx nocryKr4BaHr,leM AepeB-nHHbIM

MOXOTKOM;
- no3Hu un9 -npoBepseTcfl nocJle yCTaHOBKI'I TennoI't3oJIrIUHOHHOro

cJros.Ilo MoHTaXa 3auII'lTHO-noKpoBHofo cJIOfl BI43yaJIbHo c TopqoB H3O-

Itgl-Jy'l,l;
no3nllHfi 14 -npoBepseTcq He MeHee qeM AByXMeTpoBo ft nu]Heir-

xoft;
- BbI tI oJI He H He aHrH Koppo3 H oH H blx Mepon punrnih(nponepneTct{ BI,t -

syanrrro);
- cllllolil HocTb TeIJIOI'I3OJISIII4OHHO|O CnO{ (nponep s?Tcfl' nocryKH-

BaHI,IeM AepeBsHHbIM MoJIorKoM Maccofr 0,8 rr);

npa BHnbHoCTb BbI n oJI He Hv1fl' HaxIrecTOB (orCyrCrBl4e BCTpeq H bIX

HaxJIecToB npoTI4B yKJIoHa Tpy6onponoAoB - npoBe pfrercfl'Bll3yallbHo) i
- HEUInqHe oKpacKI4 SaUIHTHOTO noKpbITI'Lfl B COOTBeTCTBI'�IH C UeJIe-

B br M H a3 H aqeg u ela o6bexra (nponep fl,eT cfl.B l,l3yilnbHo) ;
- AH3afi H KoHcrpyrc(Ll H (nponep fler cfl'Bl43yanbHo)'
flponepnercq n*n"orc xypHana Ha nrtnoJIHeHHe CKpblrbIX pa6or.

iloanexuT KOHTpOnT cooTBeTCTBr4e TeMnepaTypbl noBepxHocTI'I I'I3O-

nfli\Lrr4caH Hrap H n rtl H op M aM (rp e6o na H l4fl M n po e Kra) .

K uHcnY Ae@eKroB orHocflr:
- IIpMMeHeHLIe MaTepI4uuIoB, He cooTBeTCTByIOUllx cTaHAapTaM I'�I

TexH HqecKHM yCnoBI4.flM ;
- H ecooTBeTcTB lte nJIoTHO C't]/l V TOJIIII{ H bI TefIJIOI'�I3OngqHoHHOrO

crrofl ;;;;iloi" aunnnrr,t. .[onycK no roJltuttH e N.uu'rerlJton3on-sulloH-
HOIO CIOI I43 BOJIoI(HI{cTbIX ytIJloTHRlOU{HXCfl nadrepuzuIoB - ne 6olee

t 3 r*lrra.,[,onycx no TOJIUI]IHe Tenlo]tj]OJltlqnOuHtli'{ KoHcTpyKqI4}r c Tell-

JroI,I3OJIsUtIoHHblM CJIOSM LI3)KeCTKO$OprtrOsaHHblX UgLennVIAOJDKeH Co-

oTBeTCTBOBaTb Ao[ycKy Ha I'�I3AeJInfl no TexHnqecKI'�IM yCnoBHJIM I'I rO-

cyAapcrBeH H r,t M craHAaprarra. flpra I{3orlfl tIH }I noBepxuocreii c IIeJI blo

n peLorupa ueH nfl KoHAeHCauH I'I BJI arfl Ha noBepxHocTH I'�I3oltfl uI4l'I

o6rerron, pacnolo)KeHgblx B [oMeuIeHI4H' AonycK no ronil{HHe I'I39JIJ{-

ur4u ronbxb n cropoHy yBennqeHun (<<*>);
- oTcryil ilgHnfl.oT npoeKTHbIXAaHHbIX B qacTu MaTepl'�liuoB, KOHCT-

pyKqHil I4 CnOCOoa MOHTaXa H3OnfUv1t4,HecoDIacOBaHHbIe C npoeKT-

HofioPraHI,I3aUHeftI'I3aKa3qHKoM; r

ffi



- udxannqecKl4e noBpexA e*vrt;^u3onqunl4 ;
- HeKaqecTBeHHaq oTAenKa KOHTIeBbIX yqacTKOB H3OJI tr:JxI4y $lau-

ueBblx coeAuHen:ai4, apMarypbl, orrop I'I Ap.;
- rutox afl,3aTflxKa MeTaJrnra.recrofi ceTKH LI KapKacoB;
- HerrnoTH o9 IIpHn efaHl4e TenJro I,I3OJLIUI4 O H H Of O CJIOTI I'�IJI I{ IIOJI H O -

cOopuoft KoHcTpyKIII{L{ K rrOB epxHo CTI'I I'I3on Hpo BaH HO ro o6rerra ;

HerIJrIoTHoe coflp.flxeHHe cMe)KHbIX SJIeMeHTOB 3aUIUTHO|O noKpbl-

'THfl ;

- Heco6nroAeHr4e npaBun coilpg)KeHl4-s npoAoJIbHbIX I,I ilonepeqHblx

rrrBoB 3arrIHTHOro noKp br rrils,, AonycKaloilIee 3aTeKa H ne BoAbI B Te |In o -

I,r3oJUI IIuoH gttfi cnofi ;
- orcyrcrBlre re11JroBofi ugon-flqlr.:r- B Mecrax pacilonoxeHnfi ottop;
- Harr4qne orcryrr neuuizB pacnonoxeHuu Kperle)KHbxAeranefi, pe-

KOMeHAOBaH HOM npoeKToM ;
oTcyIcTB I{ e repMeTu q H o 0TI,I n ap ou3on-g uH o H H o ro cJI otf.

Orou.rarenbHas Ae0errHaq BeAoMocrb, KyAa 3aHocrr nce @arrHqec-
Kr,r e noKa3areJrn cM oHTHp oBaH u ofi ptsor flr\r4v ; ycraH oBJIe H HbI e I]p H ITpH -

eMKe, cocraBnq erc ,[ocne coilocrameuu-li noKa3areJlefi cuoHu4poBaH-

Hofi Iagon.squoHHOfi xoricTpyKIIl,IH c IIpoeKTH,bIMI'I AaHHbIMr4 H Y9�erA
H3MeHeHltit, nueceHHbrx B npoqecce MoHTuDKa (eclll raKoBble I'IMelorc.fl

I,IcoUIacoBaHbIcnpoeKruofiopraHH3aIIneftusaxasvuxona).,
OroH.IarenbHylo npr4 eMKy c cocraBJIeHI4eM aKTa cAaqH rnpl'IeM KI4

npor,r3BoA.gr nocne ycrpaneHus gaMeqeHHbIX HeAocrarKoB no Ae$eKT-
nbio ua.qoMocrr{. flpr,r npoug noacrBe reruIou3ons IrI4 oHH rx p a6or AoM oH -

TDKHrTM cnoco 6oM oKoHrr areJr bHaq np H e M Ka reIIJIoBofi nsotl.fl uH H ocy-

urecrBmercq nocJre ycraHoBKH o6beKTa B IIpoeKTHoe noJIo)KeHHe H rlo

3aBepueHHr4 r{3oJrrrqnouHrix pa6or MoHTDKHbIX c_TbIKoB I'{ B Mecrax

ycraHoBKH crpol]oBoq H bx cKo6.'�


