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BBenenue.

V3menus TEIUIOM3OJAIHOHHBIE W3 CTEKIMHHOTO INTANeNbHOro BojokHa URSA®,
Boinyckaembie OO0 «YPCA UYynosoy m OO0 «YPCA CepryxoB» MO TEXHHYECKHM
ycaosusam TV 5763-001-71451657-2004,  sBisrorcss coBPeMEHHBIM () ()EKTHBHBIM
TEIIOU3OIALMOHHBIM ~ MAaTEPHANOM i TPOMBIUIICHHONH — TCTNIOBOM — M3OJLATHH,
COOTBETCTBYIOIIAUM MHPOBOMY YPOBHIO TO TEIIODU3UUECKAM M 3KCILIyaTalMOHHBIM
XapaKTEPHUCTHKAM.

Ternousonauuonsble  u3geauss URSA®  M3roTaBIMBalOTCS M3  CHIMKATHOTO
paciiaBa C BHICOKMM COAEPKAHWEM KpeMHe3ema. J[mamerp BoOokHA He Oojee 4-5 MKM.
Ternonsosmuonnsie u3aemus URSA® He BRIIEIAIOT B Npollecce SKCIITyaTallHH BPETHBIX
W HCTPUATHO TAXHYIMWX BEIIECTB, SBISIIOTCA  HEB3PHIBOOMACHBIM ~ MATEPHAJIOM.
Teronsomsammonnsie m3pemus URSA®, semyckaemeie OO0 «YPCA Uymoso» 1 000
«YPCA CepmyxoB», ceptuduuupoBansl B cucreme ceprudpukampu ['OCT P, umeror
TMTHEHWYCCKAE W TIOKApHBIC CepTHRMKATRI W MOTYT TpUMEHAThcs B Poccnm 6e3
OI'PaHUYEHUA.

Bce wm3memms wmapka URSA® U3 CTEKJSTHHOTO IITANeJbHOTO BOJOKHA
ruapodho6GU3UPOBAHEL.

TenIou30IAMOHHEE H3AEIUA W3 CTEKIIHHOTO INTAMENIbHOTO BOJOKHA MAapKH
URSA®  pexoMEeHAYIOTCS K TPHMEHEHHIO B KOHCTPYKIHAX TEIUIOBOH H3OMALIMH
IIPOMBIIICHHOTO 00OPYIOBaHUA H TPyOOMPOBOJOB B COOTBETCTBHH C HACTOSIIUMH

PECKOMCHIOAIHAMMH .



1. OBJIACTDb IIPUMEHEHUS TEILIOU3O0JISIHUMOHHBIX
U3 EJIUI URSA®

1.1. Tenmou3oNAUHOHHbIE H3IEAA W3 CTEKIAHHOTO IITAENBHOro Bookaa URSA®
IpeIHA3HAUCHbl A HCIOJAb30BAHMA B MNPOMBIIUICHHOH TEIIOBOH H30JALMH NPH
TeMIIepaType M30IUPYeMBIX MoBepxHOCTel oT MuHyc 60°C mo mmoc 320°C (cM. Tabu.
1.1), a Taxke miIA yTEIUIEHUA CTPOUTEIBHBIX KOHCTPYKIHMIA KHJIBIX, OOLIECTBEHHBIX W
IIPOM3BOACTBCHHbIX 3aHUH.

®
1.2. Temnouzonauuonnele usgemui URSA™ pekoMmeHayercd MPHMEHATh B

KOHCTPYKIUAX TEIJIOBOH HM30JIALIUH MPOMBIIIJICHHOTO 060py1103aH1/I${ )51 pr601TpOBOI[OB

00bexToB npoMbnLieHHOCTH B JKKX, Bumoyas:

BECPTUKAJTIBHBIC U TOPU3OHTAIbHBIC HUIUHAPUICCKHC TCXHOJIOTHYCCKHUE
anmapars! MpeANpHATHH XUMHIECKoit, HedTemepepabaThiBaloOlei, ra3oBoii,
MHUIIEBOH U AP. OTPACIEH NMPOMBIIIIEHHOCTH € YY4ETOM A0y CTHMOMH
TEMIIEPATYPbI IPUMCHCHHUA

TEII00OMEHHUKH ¢ TEMITEpPaTypoil TeruioHocHTens 10 +320°C;
pe3epByapsl I XPAHCHIS XOJOAHOM BOABI B CHCTEMAX BOJOCHA0KEHN,
pe3epByapsl AJA XPaHSHU: IPOTHBOIIOKAPHOTO 3aaca BOABL B CHCTEMAxX
NOXKapOTYLICHHUA;

pe3epByapsl AJA XPaHSHUA ropsayei Boasl (0aKu-akKyMyJIATODHL) Ha
TEILIOBBIX MIEKTPOCTAHIMAX U KOTEITBHBIX,

pe3epByapsl AJI1 XpaHeHU He()TH 1 HEPTEPOAYKTOB, XUMHUUYECKIX BEINECTB;
TPy OOIIPOBOIBI TEIUIOBEIX CETEll IPU HaA3EMHOM (Ha OTKPEITOM BO3IYXE,
NOoABaIax, IOMELICHHAX ) U [IOJ36MHOH (B KaHANaX, TOHHEAX ) IPOKIAIKAX,
TEXHOJIOTUUECKYE TPYOOIIPOBOABI € IIOJIOKHUTEIBHBIMA H OTPULATETbHEIMI
TEMIIEpAaTypaMy BCEX OTpacieli IPOMBILIICHHOCTH, BKIIIOYAs MUIIEBYIO,
NPEANPUATAR MEKPOOUOJIOTHH, PaIUO3JISKTPOHUKY U IPYTHX, TAE €CTh
HOBHIIICHHBIE TPEOOBAHMA K YUCTOTE BO3LYXa B IIOMELICHHAX,

TPy OOIIPOBOIOB FOPAIETO U XOJIOTHOTO BOJOCHAOKEHUA B XKUIIMLIHOM U
TPaXAAHCKOM CTPOHTEIBbCTBE, a TAKKE HA MPOMBIIIJICHHBIX MPSANPHATHAX
(bnaHNEBLIX COSAUHEHUM TpyOOIpOBOA0B, My(hTOBOI I (hraHIeBOH

apMaTypHl.



6
1.3. PekoMeHmyeTCs NPUMEHEHHE TEILIOM3OJANMOHHBIX H3memuii URSA®,

poimyckaeMbix OO0 «YPCA Yymoso» mw OO0 «YPCA CepmyxoB», B KauecCTBe
TEIUION30JALMOHHOTO CIIO B HOJHOCOOPHBIX M KOMIUISKTHBIX  KOHCTPYKIHAX,
MPUMEHAEMBIX I H30ALHU TPYOOIPOBOAOB U 000PYIOBaHHA M H3rOTABJIMBAEMBIX IIO
TY 36-1180-85 «HHnoycTpuanbHBle KOHCTPYKIHH i1 IPOMBINUICHHOH TEILIOBOM

U30JIALHH TPYOOIPOBOIOB, ALNAPATOB H PE3CPBYAPOBY.

TaGmuia 1.1
HaumeHoBaHHE H3ICTHA Mapka u3aenust Mpenenvras TeMHef arypa
npumeHeHus, °C

M11 270

® M15 270

Mars URSA M20 270
M25 270

I115 260

1120 280

1130 290

I[Imater URSA® I35 290
1145 300

1160 310

1175 320

[Tpumeuanus: 1. [Ipenenpras TeMIepaTypa IPUMEHEHUA YCTAHOBJICHA MIPH YCIOBUI
MEPBUYHOTO MOBBIIICHHS TEMIIEPATYPhl Ha TEIUION30IUPOBAHHOM IPOMBIILIEHHOM
00opymoBarun min TpyOonposoae He Gonee 1°C B MunyTy. 2. [Ipu oTcyTCTBHH
KOHTPOJIA 38 CKOPOCTBIO ITOABEMA TEMIIEPATyPHI HA 00BEKTE MPEASIbHAS TEMIIEPATypa
IPUMEHEHU U3Aeiii He AoJpKkHA npeBbimath + 180°C. 3. Jlna usnenmii, OKJICEHHBIX
ATFOMUHNEBON (osbroii, Oymaroi Ml CTEKIOXOJICTOM, TEMIIEpATypa Ha HapyKHOH
MOBEPXHOCTH TEIUIOU30/IALMH HE JO/LKHA Npesbimarh +100°C. 4. [IpenenbHas
TeMIepaTypa Ha3HAuYeHA B COOTBETCTBHHU C HCTIBITAHUSIMH, TIPOBEICHHBIMH 0 METOIMKE
HUI[ OAO «TemmonpoexT».




2. HOMEHKJIATYPA Y ®H3HKO - TEXHUYECKHE CBOIICTBA
TEILIOM30JISIIMOHHbIX M3/E/IHIi URSA®

2.1. Uzpenua TEMNIOU3OMALMOHHBIC U3 CTEKJISHHOIO IWITANEIbHOIO BOJIOKHA
mapku URSA® W3roTaBmuBaiOTCA M3 CHIMKATHOTO paciiaBa C  BBICOKHM
copepxkaHueM KpeMHe3zeMma. OCHOBHBIC KOMIIOHEHTHl IIUXTHI — KBapLEBBIH MECOK,
JOJIOMUT U rIHHO3eM. J[uaMeTp BOJIOKHAa He Oosee 4-5 mkM. TennousoninuoHHBIE
usnenns URSA®™ He BBLIGNAIOT B MpOLECCe DKCITyaTallud BPEIHBIX U HEIPUATHO
NaxXHYIUX BEHNIECTB M ABJAIOTCA HEB3PHIBOOMACHBIM MaTepuanoM. Hsmemua ¢
IUIOTHOCTBIO HE Oomee 35 Kr/M3 OTHOCATCA K HETOPIOUMM MaTepHanaM, a ¢ Oombimei
IIOTHOCTBIO — K TpyAHOCropaeMbiM, rpynmna I'1. Bee usnenua OKICCHHBIE aFOMHUHHECBOM
(bOBroH UK CTEKIOXOJICTOM TAKKE UMEIOT rpymty roproyectu I'l.

2.2. U3penus TeUNOU30IANMOHHBIC U3 CTEKJISIHHOIO WITANCIbHOTO BOJOKHA
URSA® cepruduumpoBansl B cucreme ceprudukauuu ['OCT P, mpoumwtm
HUCOBITAHUA HAa COOTBCTCTBHE THIHCHHYCCKHM TpeOOBaHHAM H TpeOOBaHUAM
HOXapHO# 0e30nacHOCTH.

2.3. BwumyckawoTcd u3geaus aByX BHaoB: Matel (M) u muuter  (ID).

HoMmeHKIaTypa BBUIYCKACMbIX HM3ACNHUM MpeacTaBIeHa B Tabmume 2.1.



Howmenknarypa u3nenwuii Mapku URSA®*

Ta6auma 2.1

Tonuuna uznenus, MM
Mapxka L al >

20 25 50 60 70 80 100

120

140

150

MIl1

MI5

M20

M25

IT15

1120

1130

1135

1145

1160

I175

* Homenknatypa BBIITY CKa€MBIX H3IeITHit

ITpokoHCcynbTHpYHTECH B OMIDKaiileM npencTaBuTenscTBe koMnanuu «Y PCA Espa3zust».

MOXKET

8

HU3MCHATHCA.

2.4, DU3UKO-TCXHUUECKUE XAPAKTEPUCTHKH H3IEIHH B 3aBHCHMOCTH OT MX

MapK¥ pUBeACHB B Tabmmie 2.2.

2.5. Bce m3genusa BBIMYCKAIOTCS THAPOGOOU3HPOBAHHEIME U B 3aBHCHMOCTH OT

Ha3HAYCHHUS MOTyT OBITh OKJICEHH C ONHOM CTOpOHBI crekyoxoicToM (C) mmm Qomsroi

(D).

Jloi1 M3rOTOBICHHU O0KIAA0K IPUMEHSIOT AIFIOMHUHUEBYIO (DONBTY MM CTEKIOXONICT

o  JeHCTBYIOIIEH  TEXHWYECKOM  JOKYMEHTallMd, W  KIEEBHIE

KOMITO3U LAY,

obecrieUnBalOIIAE KAUYE€CTBEHHOE CLEILICHUE MCXKOY IIOBEPXHOCTBIO U3OCIud U

O6KJ'IaI[Oq'HBIM MaTcpuaioM.



Tabnuua 2.2. OU3MKO-TeXHUUECKHE XapaKTeprucTHKY Haxemmii URSA®

3HaueHMe JII M3NEIHA MapKH

HaumeHoBanue
MOKa3aTes M-11 | M-15 | M-20 [ M-25 | T1-15 | I1-20 | I1-30 | I1-35 | I1-45 | I1-60 | IT1-75 | I1-85
Ce.
3 Cs.10 C.18 | CB21 | CB.13[CB.19 | CB27 | CB.32 |CB..38| CB. 50| CB. 66 | CB.75
TnomsocTs, kr/u n0 13 ;05’158 1021 [ 5025 | 10 18 | 1022 | 2031 | 2038 | 1050 | 1066 | 1075 | 1087
TemmompoBoAHOCTS,
Br/(M.K), e Gonee,
TIPY TEMIICpaType:
(10£2) °C 0,039 | 0,036 | 0,034 | 0,032 | 0,037 | 0,034 | 0,032 | 0,031 | 0,030 | 0,030 | 0,030 | 0,030
(25£5)°C 0,042 1 0,039 | 0,038 | 0,037 | 0,039 | 0,037 | 0,034 | 0,034 | 0,033 | 0,032 | 0,032 | 0,033
(125+5) °C 0,085 ] 0,075 | 0,065 | 0,060 | 0,080 | 0,065 | 0,055 | 0,055 | 0,055 | 0,050 | 0,050 | 0,050
CKMMaeMOCTh IO YACIbHOU
Harpy3koii 2000I1a, %, 90 70 65 60 70 60 50 45 40 30 20 15
He Goree
C00p6uHOHHa;1 BIIAKHOCTE 3a 72 4 4 4 4 5 5 5 5 5 5 5 5
4, % IO Macce, He 0otee
Bogponornomenne npu
YaCTUYHOM MOIPYKSHUN 3a 50 40 35 35 40 35 35 30 25 20 20 20
244, % no macce, He Homee
T"oprouects nust u3nenmii:
- 06e3 OOIHITOBKH HI' HI HI' HI' HI' HI” HI' rl rl Tl I'l I'l
- ¢ o0ymioBkamu w3 QONBru
H CTEKJIOXOJICTa Il 'l Il Il Il Il Il Il rl rl Il Il
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2.6. Usnemna mapku URSA® mmeror Xopommne neOpMaTHBHBIE XapaKTEPHCTHKH.

[oBbleHHAd YOIPYrocTh MO3BOAET TPAHCIIOPTHPOBATH MATHl H3 CTCKIIOBOJIOKHA B BHAE
pyioHOB. Ilpn ymakoBke MaThl IOAIPECCOBBIBAIOTCA B 3,5 - 6 pa3 (B 3aBUCUMOCTH OT
Mapku). B pa3sBepHyTOM BUJi€ OHU BO3BPALIAIOTCA K HCXOAHOMH TOJIIUHE,

2.7. Temnom3oNANMOHHEIC m3eima Mapku URSA® PEKOMCHAYIOTCA K
MPAMCHEHUIO B KOHCTPYKIHAX TEIUIOBOH HM30JALNM NPOMBIIIICHHOTO O0OpYAOBaHUA H

TPY6OHPOBOJIOB B COOTBCTCTBHH ¢ HACTOAIMMNMHA PCKOMCHIOALAMHA .

3. TEXHUYECKHUE TPEBOBAHUSA
K TEILJION3O0JIANNOHHBIM MATEPHAJIAM B KOHCTPYKIIUAX
TEILIOBOM U30JIAINI ITIPOMBIINIJIEHHOI'O OBOPY/IOBAHUA

3.1. IIpu MOHTa)XX€ W B TPOLIECCE IKCILTy aTAMH TCIUIOM30JIILHOHHBIC MaTEPHAITHI B
KOHCTPYKIIMU TIOABEPTalOTCS TEMICPATYPHBIM, BILKHOCTHBIM, MEXAaHWYCCKHM, B TOM
YHCcIie BHOPAIMOHHBIM, BO3ACHCTBUAM, UTO ONPEACIHET MEPEUYCHb MPEIBABIAECMBIX K HUM
TpeboBanmit.

DU3NKO-TEXHHUECKHE CBOMCTBA TCIUIOU3OJIAOUOHHBIX MAaTEPHAIOB OKa3bIBalOT
OIIpeNeIAIoNIee BIUAHNE Ha dHeProdPGHeKTHBHOCTD, IKCILIYaTaAlHOHHYIO HAJAEKHOCTh H
JOITOBEYHOCTh KOHCTPYKIMM MPOMBIIIICHHON TEIUIOBOM H30JMUH, TPYJOSMKOCTh HX
MOHTaXa, BO3MOXXHOCTb PEMOHTA B TIPOIICCCE DKCILIYaTalWH.

OCHOBHBIMH ~ IIOKa3aTeNsAMHU, XapakTepU3YOIMMHU  (PHU3HKO-TEXHHYECKHE U
9KCIUTYaTal[MOHHBIC CBOMCTBA TETJIOM3OJILMOHHBIX MAaTePHAJIOB SBISIFOTCS: TUIOTHOCTb,
TEILIOMPOBOAHOCTD, TEMIEPATYPOCTOUKOCTh, CKUMAEMOCTh M YMNPYrOCTh (IS MATKHX
MaTepHaNoB), IPOYHOCTP Ha COxatme mpu 10% nedopmammu (I OKECTKHX W
TMOMY>KECTKUX ~ MaTePHaJioB), BHUOPOCTOMKOCTh, (POPMOCTAOWIBHOCTh, TOPIOYECTD,
BOJOCTOMKOCTD M CTOMKOCTb K BO3ACHCTBHIO XMMHUECKH arPECCUBHBIX CPEl, COAEPIKAHKE
OPTaHUYECKUX BEUISCTB U OMOCTOMKOCTS.

3.2. TemnompoBOTHOCTh TEILIOM3OJILIMOHHOIO MaTepuaia MPU HPOYMX PAaBHBIX
YCIIOBHSX ONpEAEIACT HEOOXOAMMYIO TOJNMWHY TEIUIOM3OJLIIMOHHOTO —CIOS, a
CJISIOBATENBHO M HAIPY3KU HA W30JMPYEMblil 00OBEKT, KOHCTPYKTHUBHbBIE U MOHTAXKHBIE

XapaKTCPpUCTUKHA TEILIOU30JIAUOHHON KOHCTPYKIIHMH. TCHJ'IOHpOBOI[HOCTL BO3pacTacT ¢
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HOBBIICHUCM TCMIICPATYPHI. PacuerHbie 3Ha4YCHHA TCILUIOIIPOBOAHOCTH MATKHUX H

MOJTYKECTKUX TEIIOU30JAMOHHBIX MATCPHAJIOB B KOHCTPYKLMH OMPEACIHIIOTC ¢ YUSTOM
CTCICHH HX MOHTAXHOIO YILUIOTHCHHS, [IOBHOCTH KOHCTPYKLHH, HAJIMYUA KPEHEKHBIX
JAeTanei.

3.3. IlpH HCIOJB30BAHMM TCILIOM3OSLMOHHBIX H3ACIAN OKJICCHHBIX C OIHOMN
CTOPOHBI (hOJIBTOi MJIH CTEKIOXOJCTOM, MOHT@X OCYIIESCTBIIETCA OKIICCHHOI CTOpOHOIt
HapY)Ky. B mpomecce IKCIulyaTaumu MakCHMaJibHAs TEMICpATypa HAa HapyKHOI
MOBEPXHOCTH  TCIUIOM3OJUILMOHHBIX ~ MATEPHANOB,  OKICEHHBIX  (oJproii  mimm
CTEKJIOXOJICTOM HE J0JUKHA Ipesbimath 100°C.

3.4. Ilpu BEIOOpE TEILIOH3ONALHOHHOTO MaTepuajia YUUTHIBAIOT NPOYHOCTHBIE H
JaedopManHOHHBIE XAaPAKTEPUCTHKHA H30IMPYEMOTO OOBEKTa, PAaCUeTHHIC MOILyCTHMBIE
HArpy3Ky Ha OIOPHI H APYTHE TEMEHTH H30JIHPYEMOH MOBEPXHOCTH. TaK MpU U30MALUU
IUTACTMACCOBEIX TPYOOIPOBOAOB, ¢ YIE€TOM ILIACTHYHOCTH MarepHana TpyOompoBoAa npu
IOBBIIICHHEIX TEMIEPaTypax, Haubdosee 3¢ deKTHBHE MaTepHaIbl HU3KOH INIOTHOCTH.

Ipy M30/IUKK CTaAbHBIX BEPTHKANBHBIX PE3SPBYaPOB Ul XPAHCHHMs BOIBL, HEDTU
7 He( TeTPOAYKTOB TOIYCTHMAsA HArpy3Ka OT M30JIIIHUH OTPAaHHIUBACTCA 3HAYCHUAMU 32
+ 34 kr/M’

35. TpeGoBanusa MO)KapHOH 0€30macHOCTH ONPEAETAIOT BBIOOD
TCIION30JAIIIOHHOTO MaTepHada M KOHCTPYKIMM B COOTBEICTBHM C HOPMaMu
TEXHOJIOTHMICCKOTO IIPOCKTHPOBAHUS COOTBETCTBYIOIIUX OTPACiei IIPOMBILITEHHOCTH €
yaetoMm mojoxenuit CHuIl 2.04.14-88 «TeruoBas wu3omamus o0OpyJOBaHUA U
TpyOOIPOBOIOBY.

JUId TakWx OTpacicii IPOMBINLICHHOCTH, Kak  Trasopasd, HedTexumuueckad,
XUMHIYECKasd, IPOM3BOACTBO MHHEPANbHBIX YAOOPSHUM, BEJOMCTBEHHbBIE HODMEL
JOIyCKAroT puMeHeHne Tonpko Heroprounx (HIT) u tpyaroroprounx (I'l) Matepuasnos B
COCTaBe TCILIOM3OJLIIIOHHBIX KOHCTPYKITHIA.

IIpu BEIOOpE MATEPUATIOB TEILIOW30JIUMOHHOIO CI0S U 3aIUTHOTO MOKPBITHA JUIA
TeIION30JAMIOHHBIX KOHCTPYKIMM YUHMTHIBACTCS IOBSACHHE TEILIOM3OJIAINOHHOMN

KOHCTPYKINH B LIEJIOM B YCIOBHAX ITOXKAPA.
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IToxapHasd OIACHOCTH TEILUIOM3O/ALMOHHBIX KOHCTPYKUMH Hapsmy ¢ ApYTHMHU

(axTopaMu 3aBHCHUT OT TOPIOYECTH U TEMIIEPATYPOCTONKOCTH 3AIMUTHOIO ITOKPBITHA, €r0
MEXaHHIECKON MMPOTHOCTH B YCIOBHAX OTHEBOTO BO3CHCTBH.

Heroproune wiv TpyAHOIOPIOUKNE BOJIOKHUCTBIE TEIIOU30JILIIOHHBIE MAaTEPHAIb IPU
OIPEACICHHBIX YCAOBAAX MOTYT IIOIJIOWIATE TOPIOYKE BellecTBa (He(TEMPOIyKTEL, Macia U
Jp.), KOTOPBIE BIMAIOT Ha TOPIOYECTh KOHCTPYKIMHI U CIIOCOOHBI CAMOBOCILIAMEHATHCA, YTO
TAKKE YUUTBIBACTCA IIPU IPOSKTUPOBAHUH,

3.6. JJoArOBEYHOCTh TEIOU3OIALMOHHOIO MaTepuaia 3aBUCHT OT OCOOEHHOCTEH
KOHCTPYKLH, MECTOPACIOJOKEHHA M30JIUPYEMOro  00beKTa, peKuMa  paOOThHI
000pyROBaHMA, ATPECCHBHOCTH OKPYKAIOIIEH CPEABI, MCXaHNICCKIX HATPY30K, HATHIHA
BUOpanuii. JIONTOBEYHOCTh TEILIOM3OJLIMOHHOIO MATCPHANA K TCILIOU30JIALHOHHOMN
KOHCTPYKLMH B ILICJIOM, B 3HAUUTEJIbHOH CTEIECHU  OIPEACIACTCS AOJIIOBEYHOCTBIO
3aIIUTHOTO IOKPHITHA.

3.7. CaHHTapHO-THTHCHHYECCKHE  TPeOOBaHMA  OCOOCHHO  BAaXHBI  IIPH
IPOEKTUPOBAHAN OOBEKTOB ¢ TEXHOJOTHUSCKUAMH IIPOLECCAMHU, TPEOYIOMMMH BBICOKOT
YHCTOTH, HAIpPHMEpP, B MHUKPOOHONOTHMH, PagHOMICKTPOHUKE, (apManeBTHICCKOH
IPOMBILIICHHOCTH. B 3THX yCIOBHAX MPUMEHAIOTCA MAaTEpUabl WIM KOHCTPYKIUH, HE
JIOIy CKAIOINUE 3arPA3HEHNA BO3AyXa B IOMEIICHUAX .

3.8. AHanu3 HOMCHKJIATYPbl U (PU3UKO-TCXHHYCCKUX CBOMCTB TEILIOU30JIALMOHHBIX
Marepuanos eiryckaeMberx OO0 «YPCA Uyaoso» u OO0 «YPCA Cepnyxosy mokasal,
Y10 ¢ HauGobImUM 3(PPEKTOM B KOHCTPYKIMAX TEIIOBOH M30JALMH MPOMBINLICHHOIO
0GOpYZOBaHHA MOTYT GBITH HCIONB30BaHbI H3aemid URSA® cremyromix Mapok:

- MaThl TEIIOM30JALMOHHbIE Mapku M-25;

- IUTUTHI TEILUION30JANMOHHbIe Mapku [1-20;

- IUTUTHI TEIUION30IANMOHHbIE MapkH [1-30;

- IUTUTHI TEIUION30JANMOHHbIe Mapku [1-35;

- IUTUTHI TEIUION30JANMOHHbIE Mapku [1-45;

- IUTUTHI TEIUION30JANMOHHbIe MapkH 11-60.

39. C yuerom medopmarmBHBIX cBoiictB m3memmii URSA® B KOHCTpYKUMAX
TEIUIOBO M30JLIIMY HUIHHAPHYCCKUX alllapaToB AUaMeTpoM OT 530 MM PEKOMEHIYETCA

NIPUHUMATh KO3 UIUCHT YILIOTHECHHUS:
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- IS TETLIOM30IANHOHHEIX MaToB URSA® mMapxu M-25 — 1.4 - 1,5;

- ona it URSA mapku [1-20 - 1,2.

B KOHCTpYKUMAX TEIJIOM30JALMU alllaparoB HapyKHbIM auameTpoM 1420 MM u
Oostee u pesepByapoB LI IUUT Mapkd [1-30 peKOMeHAyeTCs MPHHUMATH KOI(PPHIUCSHT
yIIoTHeHuA — 1,1,

[Tmater Mapok I1-35, [1-45, T1-60 npuMeHsFoTCs 0€3 YINIOTHSHUA.

[Ipu peKOMEHAYyeMBIX 3HAa4eHHAX KO3()(UIMEHTa YIIOTHEHHA HE AOCTUracTCs
MHHUMAJbHOE 3HauUeHHE KO>(PPULIMEHTA TEIIONPOBOAHOCTH, TEM HE MEHEE YKa3aHHasd
CICIICHb YIUIOTHCHHA B KOHCTPYKIHH ABJIACTCA TCXHHYCCKH ONTUMAJIbHOH ¢ YUYC€TOM
YCIOBHI NPUMEHEHHS ¥ TEXHOJIOTHU MOHTaXa TEILION30IALIMOHHBIX KOHCTPYKIIUH.

Bonee mompofHO ¢ Tabmmeli kod(dumEeHTOB yInoTHeHHs m3gemmii URSA®
MOXKHO O3HAKOMUTECS B pasgene 10.1.

3.10. KoHCTpyKTHBHBIE DELICHHA TEIUIOBOH HM30JLUMH M PAacuycTHLIC
XAPAKTCPUCTHKH TEINIOW3OUMOHHBIX KOHCTPYKIHMI ONPEACIAIOTCA MapaMeTpaMu
H30JIUPYEMOT0 00BEKTa, HA3HAYCHHEM TEIUIOBOM H3OJSALMH, YCIOBHAMH SKCILTyaTaliH
TEIION30/AMOHHBIX KOHCTPYKIMH H XapaKTCPUCTHKAMH HCIONB3YEMBIX B KOHCTPYKIH

TCIJTIOU30JANHOHHBIX M 3aIIATHO-IIOKPOBHBIX MATCPHAJIOB.

4. KOHCTPYKTHBHBIE PEIIEHNS
TENJIOBOW M30JIILIMM OBOPYI0BAHHS HA OCHOBE
TEIION3OJISIIIHOHHBIX W3IETHIT URSA®

Temnomsomsuonnsie m3emus URSA® MOryT GbITh HCIONBb30BAHbI I H30JALHH
Pa3IHYHBIX BHAOB 00OPYAOBaHHS B MPOMBIILICHHOCTH H XKKX.

TexHudeckue pemeHUs KOHCTPYKUMM  TEMIOBOM  M30JALIMM Ha  OCHOBE
TemomsonAumonnbx  m3nemuii  URSA® 119 BEPTHKANBHBIX M TOPH30HTANBHBIX
IMITHHIPUYECKMX TCXHOJOTHYECKUX aMMapaToB HAPY>KHBIM AuaMeTpoM oT 530 u fosice MM,
Ta30X0M0B H BO3AYXOBOJOB MPSMOYTOJBHOTO CEYSHHS, PE3EPBYapOB A XpaHeHus HedTH
1 HeTEHPOAYKTOB, OAKOB- AKKYMYJATOPOB TOpsYeii BOIBI, PE3EPBYapOB MJIS XPAHCHHUS
XOJIOMHOM BOMABI B CHCTEMAX BOAOCHAOKEHHSA W MOXKAPOTYIICHWS MpUBOAATCS B mim. 4.1 —

44.
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4.1. TemioBas H30/IALMA LMIHHIAPHYCCKHUX TEXHOJIOTHYECKUX ANMAPATOB
apamerpom 530mm u Gosree

4.1.1. OgHO- U IBYXCJIOHHBIE KOHCTPYKIHH TEIIOBOW H30JALNH TOPH3OHTAIBHEIX H
BEPTHKAJIBHBIX alllIaPAaTOB ¢ KPEIJICHUEM TEILION30JALUOHHOTO CJIOA HA KapKace.

J/1d rOPH30HTAJIbHBIX ANIAPATOB HAPYXKHBIM AMaMeTpoM oT 530 mo 1420 Mmm
BKJI. (eMKOCTEM, TEIWIOOOMEHHHKOB W [p.) IPCHMYINSCTBCHHO IPELYCMATPHBACTCA
KpEIUICHHE TEILTOM30IAIMOHHOIO €10 Ha IPOBOJIOYHOM Kapkace (puc. 4.1 u 4.2 — c1p.
17, 18).

Ipu m3omamum o6opymosanua Maramu URSA® M-25 mo IHHE anmapaTa Ha €ro
MIOBEPXHOCTD YCTAHABIMBAKOTCA KOJIbLA U3 IPOBOIOKH JUAMETPOM 2 — 3 MM ¢ marom 600
MM. K KonbliaM NpuKpemisioTes My4yky CTOKEK U3 IMpoBosIokH 1,2 MM ¢ maroM 500 MM mo
JyTe KOJIbLIA.

IIpy M30sA0MM B OOMH CJIOH NPEXyCMATPHBACTCA HYETHIPE CTHKKH B IMydke. llpm
H30JALMHU B ABA CI08 — WecTh. CTOKKU NPOXOAAT CKBO3b LIBHI M MPOKANBIBAIOT CJIOU
matos URSA® M-25 mocepenune i 3aKpeILIAIOTCA KPECT-HAKPECT OT MydKa K MyUKy.

[ToBepx MaTOB, 3aKPEILICHHBIX CTAUKKAMU KapKaca Ha IOBEPXHOCTU 000pY10BaHUA,
IPeAYyCMATPHBASTCA YCTaHOBKA OaHmaxei u3 aeHTH 0,7x20 MM.

banpaxu ¢ OpsKKaMH YCTaHABIUBAIOTCA ¢ mwaroM 500 MM, OTCcTynas OT Kpas Mara
100 MM (Tpum Gannaxka and Mata mupuHOH 1200 MM) Ipu OAHOCIOHHON H30JLALMN U IO
Hapy>KHOMY CJIOK0 NPH JBYXCIOHHON wm3onmsaummu. Bmecrto OGaHpaxeld Mo BHYTPCHHUM
CJIOAM MHOTOCIIOHHOH H30JALUM NPENYCMaTPHUBAIOTCA KOJIbIA U3 IPOBOJIOKHA JUAMETPOM
2 MM ¢ marom 500 Mm.

OmopHbIC KOHCTPYKIAM B BHAC KOJCI[ CJICAYCT YCTAHABIMBATH Yy (JIAHIICBBIX
COEIMHEHMI 1 THUII annapaToB. Konblia ycTaHaBIUBalOTCs TAKOKE MO JAJIMHE aliiapara ¢ IaroM
2 MeTpa. DJIEMEHTHI OLOPHBIX KOHCIPYKIMIA B BIJIC KOJICI, YIOJKOB, CKOO WM IUIAHOK MOTYT
OBITh NPUBAPHBIMH WM KPEIUTLCA € [IOMOLIBIO OONTOB.

PexoMennyercs IpemycMaTpHBaTh OKPAacKy JJIEMECHTOB M3 YEPHOH CTanu AJid

NpeaoTBpAICHIA KOPPO3HH.
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Pacxon MaTepHajioB, BXOMAMHX B TCIJIOU3OAUHMOHHYH) KOHCTPYKUHIO,

OIIPEACACTCA pa3MepaMH amnapara W €ro KOHCTpyKuuell (HanuuueM (hrmaHIEeBBIX
COEIHHEHHH, aTpyOKOB, BHICTYIIOB, pedep KECTKOCTH | T.A.). OIHAKO, IPeBaApUTEIBHO,
OH MOXeT ObITh NpuHAT mo Tabmmme (6.1.), ¢ MPUBEGACH PAacXOA MAaTCPHANOB s
TeIUIOM30/HOHHBIX KOHCTIPYKIHH Ha ocHOBE MaToB URSA® M-25 ¢ KpeIUIeHHEM Ha
IIPOBOJIOYHOM KapKace.

Jlis KOHCTPYKIMM TeIioBOM M30JAUMH HAa ocHoBe MatoB URSA® M-25 ms
obopynoBanus HapykHbIM jguamerpoM 530 — 1420 MM jgomyckaeTcA KpEIUICHHE
TEIJION30JILMOHHBIX ClIOEeB OaHmakaMu H3 JIEHTH 0,7x20 MM U IOABECKaMH. BaHmaxu
yCTaHaBAUBAKOTCA ¢ waroM 500 MM ¢ OTCTYymOM OT Kpas Mata Ha 100 MM (Tpu OaHmaxa
a1 Mara mupuHoR 1200 mm). Iloasecku w3 mpoBonoku juamerpoM 1.2 unu 2 MM
pacmoylaraloTci  MeKAy Oampmaxamm mocepeauHe. I[log  mOABECKH —HEOOGXOAMMO
YCTaHABINBATh NOAKIAAKY U3 CTCKJIOIUIACTUKA PYJIOHHOTO.

Ilpu w3onsmuu oGopynosanusi mintamu URSA® 11-20, I1-30 mar ycTaHoBKH
IIPOBOJIOYHBIX KOJICL I10 IOBEPXHOCTH alnapara npunuMaercsa 500 MM; IIar ycTaHOBKU
CTDKEK IO gyre nomkeH ObTh 600 MM. [IIHTHL cemyeT pacnmonarats AJIMHHON CTOPOHOM
(1250 mM) BROJb ammapara, KOPOTKOM CTOpOHOH — no mepumetpy. IlpemycMmarpuBaercs
TaloKe Tpu OaHIaxa [0 AJUHE IUIUT [0 HAPYKHOMY Cl0I0. 10 BHyTpeHHEMY CIIOIO ILIMT
TIPY IBYXCIOMHOM M30/IALUU YCTAHABIUBAOTCA KOJIbLIA 13 IIPOBOJIOKH AUAMETPOM 2 MM.

J1sl BepTHKAJIBHBIX ANIAPATOB HAPYKHBLIM AuaMeTpoM oT 530 mo 1420 mm -
TEIIOOOMEHHUKOB, KOJIOHH, EMKOCTEH — KpeIJIeHHE TEILUIOU30JIIIOHHOTO CJIOA U3 ITHT
URSA® I1-20, peKOMEHIYeTCA OCYIECTBIATh ¢ NPUMEHEHHEM TIPOBOIOYHOTO KAPKACa M3
MPOBOJOKU JAWAMETpPOM 2 - 3 MM — U1 KOJNEll M CTPYH, YCTaHABJIHUBAEMBIX IIO
[IOBEPXHOCTH amliapaTa, NPOBOJIOKK AuaMeTpoM 1,2 MM — AIA CTSKEK, IIPOBOJIOKH
OUaMeTpoM 2 MM — A4 KONell, YCTAHABIMBAGMBIX II0  BHYTPEHHEMY
TEIUION30JIALNOHHOMY CJIOI0 B ABYXCIOHHBIX KOHCTpyKuuax(puc. 4.3. u 4.4 —c1p. 19, 20).

Konpua Ha MOBEPXHOCTH allapaToB IIPH U30JALIMK IUIUTaMHU URSA® I1-20, T1-30
YCTaHABIMBAIOTCA ¢ maroM 500 MM, IIyYKH U3 CTDKEK - ¢ maroM 600 MM IO IMepuMeTpy

KoJIcH.
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Ipy M30IALIMYE B OXWH CJIOH IIpemycMaTPUBASTCA UeThIpe CTAKKH B Iyuke. [1pu

H30JSIIUA B ABA CI0s — mecTh. CTOKKU NPOXOAAT CKBO3b HIBHL U IIPOKAJNBIBAIOT CJIOU
mut URSA nocepeHe U 3aKpemaioTea KpecT-HaKpecCT OT Iy Ka K IyYKy .

[Ipyr W30MAOUM B JABa CIIOA NEPBBIH CIOH IUMT (QUKCHPYETCS ABYMA CTAKKAMU,
BTOPOH — YETHIPHbMA.

Jd TOpenoTBpalieHHs CHON3aHUA KOJel IpexycMarpmsacTca HX (ukcamus
BEPTUKAJBHBIMH CTPYHAMH, KOTOPHIE B 3aBUCHMOCTH OT KOHCTPYKLHMH amIapaTa MOTYT
3aKPEIIATECA BEPXHMM KOHLIOM 3a (pJaHLBI, HAaTpyOKW, pasrpyKarolue YCTPONCTBA,
MPEIyCMOTPEHHBIC I TEIUIOW3OJAMUOHHBIX KOHCTPYKIHMM MM K IPUBAPEHHBIM K
anmnapary KOJIbIaM U3 IPOBOJIOKU 5 MM.

ILmurer URSA pekOMeHAyeTCs pacroiararh JUIMHHOW CTOPOHO# [0 BEPTHKAIH,

Bapmaxxm 10O MOBEPXHOCTH IUIAT YCTAHABAMBAKOTCA ¢ maroMm 500 MM ¢
OTCTYIJICHHEM OT Kpaf IuuThl Ha 125 MM, Dukcamms OaHmaxel OCYLIECTBIASTCSA
CTPYHAMH U3 IIPOBOJIOKK AUAMETPOM 2 MM.

Pasrpysxaronme ycTpoicTBa (KOJbIa, KPOHIITEHHBI) YCTAHABIMBAIOTCA Yy (hIaHIICBBIX
COCIMHEHYI 1 THHII aIlIapaToB U ¢ LIaroM 2 — 3 MeTpa IO BBICOTE almiapara.

OHu MOryT OBITh IPHBAPHBIMH HITH ¢ KPEIUICHHEM 3JICMEHTOB KOHCTPYKIMil Ha
Gontax. JlmadparMel, yCTaHABIMBACMBIC HA PasrPy)KaIOUIEE YCTPONUCTBA, HE MOJDKHBI
KacaThCs 3alUTHOTO MOKPHITHUL.

IIpu H30NAIMH BEPTHKATLHEIX amnapaTos MaTaMa URSA® M-25 B 3aBHCHMOCTH OT
KOHCTPYKIMY annapara pacloIOKEHHE MaTOB MOXET OBITh TOPU30HTANbHOE WM
BEPTUKAJIBHOC.

IIpu BepTHKAILHOM PacCHONOKECHHA MAaTOB URSA® M-25 (WMHHON CTOPOHOI IO
BBICOTE allllapaTa) COXPaHAETCsA BEILICYKa3aHHOE PACHOJIOKEHHE HIEMEHTOB KapKaca.

IIpu rOpPH3OHTANLHOM PACIONOKeHHH MaToB URSA® M-25 mar koseln caemyeT
m3MeHuTh ¢ 500 Ha 600 MM, IDar KpemnmeHHs CTHKEK Ha Kojpmax — 500 MM mo myre

KOJbLa.
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Puc. 4.1 KoHcTpyKuus TemtoBoii m3oasuun Ha ocnose Matos URSA® M-25 B oaun

CJIOH ¢ KPCIUVICHUEM Ha IMIPOBOJ0YHOM KapKace AJisl TOPH30HTAJILHOI'0

anmaparta Hapy:kKHbIM 1uamMerpoM 530 mm u GoJtee

1. Marst URSA® M-25
2. Konb1io

3. banpax ¢ npskKon
4. CtpyHa

5. CtskKa



Puc. 4.2 KoHCTpyKIus TENT0B0I H30IUM Ha ocHoBe MaTos URSA® M-25 B 1Ba
CJ1051 ¢ KPeILTeHHeM Ha IPOBOJIOYHOM KapKace 15l TOPH30HTAJILHOTO ANNAPATA

HApY:KHBIM auaMerpoM 530 mm u Gostee

1. Matet URSA® M-25

2. Kombro

3. bangax ¢ NpKKOH

4. Konb1io 110 BHYTPEHHEMY CJIOIO
5. CtpyHa

6. Ctaxka

18
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Puc. 4.3 KoHcTpyKuus TemwioBoii u3ossiuun Ha ocHose miut URSA” B oaun ¢/10ii ¢

KPEILVICHHEM Ha MPOBOJ0YHOM KapKace 1Jidd BEPpTHKAJIbLHOI0 ammmapaTta

HApy:KHBIM auaMerpoM 530 MM u GoJee

1. Thmrer URSA® (T1-20, T1-30)
2. Konp1io Ha xopIryce ammapara
3. bangax ¢ NpsKKOH

4. Ctpyna

5. Crkka
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Puc. 4.4 KoncTpyKuus TenaoBoii H3o.asuun Ha ocHoBe IiuT URSA® B 1Ba crost ¢

KPCIVICHHEM Ha MPOBOJIOYTHOM KapKace AJIl BEPTHKAJbHOI'C AlIIapaTa HAPpyKHbIM

quamerpom 530 MM u Gostee
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1. Maute URSA® (I1-20, 1-30)
2. KombIto Ha KOpIIyce anmapara
3. bannax ¢ npaKKoi

4. CtpyHa

5. CTsrka

6. KosbLio 10 IepBOMYy CJIOK0
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4.1.2. OnHO- 1 ABYXCIOMHBIE KOHCTPYKITHH TEIIOBOM H30JIILUN TOPH30HTANIBHBIX H
BEPTHKAJIBHBIX aNMAPaTOB ¢ KPEILICHAEM TEIUTOM30JIANUOHHOTO CJIOA Ha IITHIPAX.

KpenneHue TEINIOM3OMAIMOHHOIO CJIOA IOTHIPAMU MPEAYCMATPHBACTCA LIS
BEPTHKAJBHBIX M TOPH30HTAJBHEIX IIOBEPXHOCTEH C OONBIIMM PagHyCcoM KPHBH3HBI M
IUTOCKUX MOBEPXHOCTEH (pe3epByapoB AN XpaHEHHA He(pTu U HEPTCIPOAYKTOB, GaKu-
aKKyMYJIITOPBI TOPSYCH BOBL, PE3CPBYapPhl IUTHSBOM BOABL H JUIA TCXHAYESCKHX HYKI, B
TOM YHCJ€ MPOTUBONOXKAPHBIX, META/UIMYECKUEC CTBOJBI JIBIMOBEIX TpyO, JApyroe
KpynHorabapuTHOe 00OpYHOBAHHE).

Kpennenue Temmon3oIAMHOHHOIO CJIOS OCYMIECTBJIACTCA C MOMOMBIO BCTABHBIX
WIM TNPHUBAPHBIX HITHIPEH C AOMONHHTEIFHON MEPEBA3KOH MO LITHIPIM HPOBOJOKOM
JUaMETPOM 2 MM (CTSDKKH, CTPYHBI) H ¢ YCTAHOBKOH OaHTaKeH.

J11 TOPH30HTANBHBIX ANNAPATOB HAPYKHBIM JuaMeTpoM ot 1420 MM 1 GoJree
PEKOMEHIYeTCd KOMOMHMPOBAHHOE KPCIUICHHE TEILIOH3OAIMOHHOIO CJIOS INTHIPAMH €
IICPEBSI3KOM 110 IITHIPAM CTPYHAMH U CTKKAMH.

Crenmyer yuuTHIBaTh, UTO CTAHJAPTHOE PACIONOKCHHE IMPUBAPHBIX AeTaneit (CkoO
n3 eHThl 3x30 MM IIOJ YCTaHOBKY LITHIPEH U3 IPOBOJOKU 5 MM) K annaparaM Ha 3aBoJax
ocywectsisierca mo 'OCT 17314-81, xoropsiit ycraHaBiuBaeT wmar npusapku 500x500
MM [UI1 BEPTUKAJBHBIX M OOPALICHHBIX BBEPX T[OPU3OHTAIbHBIX [OBEPXHOCTEHA,
SJUIMIOTHYECKAX M INAPOBBIX BEPXHUX MJHUIN amnaparop ¥ mar 250x250 MM s
MOBEPXHOCTeH, OOpalleHHBIX BHH3. TaKkoe pacCHONOXKCHHWE IIPUBAPHEIX JAeTaNei
00yCIIOBJIGHO CTAHNAPTHBIMH pa3MepaMu, KpaTHBIME 500 MM, TOIUIOM3QIAIHOHHBIX
H3ENUH, BBIITyCKA€MBIX POCCHMCKIME MPEANPHAITHAMH.

Takoe pacnoNokeHHE KPEMEKHBIX SIEMEHTOB BBI3BIBACT TPYAHOCTH IIPH
OpUMEHCHUN H3AENMii ¢ JApPYyTEMH pa3MepaMH, Tak Kak TpeOyeT NPHMCHCHUA
JIOIOIHUTETBHBIX KPEIeKHBIX ICMEHTOB MIA 3aKPEIUICHHA TEINIOM30JAIMOHHOTO
MaTepHana.

JI1 M30AIMKU TOPU3OHTAJIBHBIX AaIllapaToB HApyKHBIM AuaMeTpoM 1420 mMm B
KOHCTPYKINIAX TEILIOBOM M30JLIIWH C KPEIUICHWEM IITHIPAMH MOTYT IIPUMEHATHCS MATHL

URSA® M-25 (puc. 4.5 1 4.6 — ctp. 24, 25) 1 st [1-20 u T1-30.
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Mater URSA® M-25 HakanmslBarOTca Ha IITBIPH, YCTAHOBJICHHBIE B 3apaHee

npuBapeHHsIe ckoOsl ¢ marom 500x500 MM mmm 250x250 MM IO TOBEPXHOCTH alapaToB,
npu4eM ¢ 00Jiee 4acThiM IIAroM B HIJKHEH 4acTu ammapara.

ITocme  3aKkpelUleHMA  IOTBIPAMM, MAaTHl  JONOJHHUTENBHO  (UKCHpYIOTCA
TOPHU30HTAJILHBIMU CTPYHAMH U3 NPOBOJIOKH AMaMeTpoM 1,2 mim 2 MM M KPECT-HAKpPECT
CTDKKaMU M3 TOH K€ IPOBOJIOKH. Kpemnenue cTpyHaMH U CTXKKaMH OCYILECTBIAETCA
TIEPEBA3KOU IO INTHIPSM.

3areM ycTaHaBIHUBAOTCA OaHAAXH ¢ maroM 250 MM W OTCTYIIOM OT Kpas Mara Ha
100 MM ecim oHH O0OPAaYHBAIOTCA BOKPYT ammaparta (mATh OaHAaKeH Ha OOUH MaT
mupuHoi 1200 MM). IIpy pacmoyioKEHHH MATOB JJIMHHON CTOPOHOM BIOJIb OCH amapara
0aHA@KM YCTAaHABIMBAIOTCA Takke ¢ maroM 250 MM H C OTCTYNOM OT Hadaia
TEIJIOU30JILIMOHHOTO ciiod Ha 100 Mm.

[pu usonauum matamu URSA® M-25 B aBa c10A BHYTPEHHHIl COH KpEIHTCS
KOJIBIIaMH 13 IIPOBOJIOKHA JUAMETPOM 2 MM ¢ marom 500 MM u CTpyHaMH C IEPEBA3KOI 11O
IOTBIPAM, HAPYKHBIH TEIIOU3OIAMOHHBINA CIOH JOIOIHUTENBHO 3aKPEIIACTCA CTOKKAMU
C HePEeBA3KOit IO INTHIPAM, FOPH30HTANBHBIMU CTPYHAMH B OaHgakaMu u3 JIeHTH 0,7x20
MM.

Ecnu cko0bl nii IITHIPY K annapary Ha 3aBOAEC HE NPHBApEHBI U pa3pelleHa IpUBapKa
K aImnapary Ha MECT¢ MOHT@KA, MOXHO OCYLIESCTBJIATh NPUBAPKY LITHIpSH depe3 HaKJIauKy
umy ckob u3 aeHts! 3x30 A BerapHbIX WTHIPE ¢ marom 600x600 MM wiu 300x300 MM (o
anayiorn ¢ pexoMenampave [OCT 17314) mpu msomamum Matamu URSA® 1 ¢ marom
300x625 MM (625 — no anuHe anmapara, 300 — 0 MEpUMETPY) HPH M3OJALAH IDTATAMU
URSA®.

Ilpy W30MAIMH TOPH3OHTANBHBIX anmapaTop mimTamm URSA®, mx ciemyer
pacmonararh JJIMHHOH CTOPOHOH BAOJNL OCH ammapata. [IpH U30AmMH IUMTaMH B JBa
ClOA IMEPEBA3KY CTOKKAMU CIEAyeT NMPOU3BOAUTL W IO NEPBOMY CIIOK0. Y CTAaHOBKA
METAJUIMYECKOH CETKH ¢ A4eHKoH 12 — 25 MM M3 IPOBOJOKU guamerpoM 1,0 — 1,2 MM
VBENMYUT IUIOTHOCTh MPWICraHWs IINT K IOBEPXHOCTH ammiapata H HaXeKHOCTDH
KOHCTPYKLIMH.

OJEMEHTHL ONOPHBIX KOHCTPYKIHMH yCTAHABIUBAIOTCA IO TAKOMY K€ IPUHIAILY,

YTO H JJIA alIiapaToB MCHBIICTO 1aMeTpa.
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BcTaBHbBIC IITBIPYU BBIIIOJHAIOTCA H3 IIPOBOJIOKH THAMETPOM 4 — 5 MMm.

JnmuHa INTHIPA PAaCCUUTHIBAETCSA UCXOAA M3 TONIIUHBI TEIIOBOM H30JALIUU C YIETOM
n00aBKM Ha MIMPHUHY CKOOBI M Ha 3aru0 WITHIPS HA TEILTOM3OQJIALMMOHHBEIN cioit. [
OIHOCJIOHHOH HM30MALUH IIPUMEHAIOT OAMHAPHBIC WITBHIPH, OJA OBYXCIOHHOH —
nBoiHbIe. Benuuuna 3aruda mTeips - 40 uan 50 M.

Pa3Mepsl MPUBAPHBIX CKOO, OMMHAPHBIX M JABOWHBIX INTHIPEH PErIaMeHTUDPYIOTCS
I'oCT 17314.

JJsi BepTUKAJIbHBIX ANNAPATOB, HAPYKHBIM AUaMeTpoM Oosee 1420 mm
B KOHCTPYKUHAX TEINIOBOH M30MA1MK Ha ocHoBe uzfenuit URSA® (mmut I1-20, I1-
30 unu MatoB M-25) TakkKe MOXET OBITh HCIOJB30BAHO KPEIICHHE HA LITHIPAX
BCTaBHBIX WJIM NpUBAapHEIX (puc. 4.7 u 4.8 — c1p. 26, 27).

KpemneHue Temon30IAIUOHHBIX CI0E€B AHAJIOTHYHO YKA3aHHOMY BBIILE,

CTpyHEl M3 NPOBOJIOKH 2 MM IO HApy)KHOMY CIIOK0 NPEXYCMOTPEHBI C LIETBIO
¢uxcanyy GaHmaKel.

BMeCTO ONOpPHBIX KOJICLl YCTaHaBIUBAIOTCA PpasrpyKarollue yCTpolcTBa y

(bﬂaHLICBLIX COCAMHCHUHN 1 THUILL allrapaToB, a TAKXKC YCPe3 TPH METPa 110 BBICOTC.
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Puc. 4.5 KoHCTpyKIMS TEII0B0i H30/151MK HA 0CHOBe MaTos URSA® M-25 B oqun

¢J10ii ¢ KpeIUICHHeM IIThIPAMU, 0aHAAKAMM M CTHKKAMH

JUISl FTOPU30HTAJILHOTO ANMAPATA HAPYAKHbIM JHaMeTpoM 1420 MM H GoJiee

——
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1. Matst URSA® M-25
2. llITeips OmMHAPHBIN
3. bargax
4. Ilpsxka
5. CtpyHa
6. Ctaxka
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Puc. 4.6 KoHCTpyKIMs TEMI0B0M H30/1s1UMH HA 0CHOBe MaToB URSA® M-25 B nBa

€J1051 ¢ KPeILICHHEM LIThIPAMM, GAHAAKAMH U CTKKAMU

JUISl TOPM30HTAIBHOI0 ANMAPATA HAPYXKHbIM JHaMeTpoM 1420 MM u Goee

1. Maret URSA®™ M-25

2. lllTeips mBOMHON

3. bangax ¢ NpsKKOH

4. TIpOBOJIOYHOE KOJIBIIO 1O MEPBOMY CIIOIO
5. Ctpyna

6. Ctaxka
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Puc. 4.7 KoHCTPYKIHSI TEIL10BOKH H30/ISIIMH HA 0CHOBE MaTOB URSA® M-25 B oaun

CJ10i1 ¢ KpeIUIeHHeM WTHIPSIMH, 0aHIaKAMH H CTSDKKAMH

JUISI BEPTUKAJILHOI'0 ANIAPATA HAPYKHBIM AHaMeTpoM 1420 MM 1 GoJiee
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1. Mars URSA® M-25
2. IITeIpb ABOMHOM

3. banmax ¢ IpsHKKOH
5. CtpyHa

6. CTakka



27
Puc. 4.8 KoHCTpYKIHsI TCIIOBOH H30JISIIMH HA 0CHOBE MATOB URSA® M-25 B aBa

€J104 ¢ KPCIUVICHHEM LITBIPAMH, 63H,[la?KaMﬂ H CTHKKAMH

JJIsI BEPTUKAJIBLHOI0 ANIIAPATA HAPYKHbIM AuameTrpoM 1420 MM u Gosiee
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1. Matet URSA® M-25

2. IIITeIpb ABOMHOM

3. banmax ¢ npsxkoi

4. KospLo 110 NepBOMY CJIOI0
5. CtpyHa

6. Ctxka
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4.1.3. KoHCTpYKUMH TEIUIOBOH M30JALMY JHAIIA BEPTUKAIbHBIX U TOPU30HTAIBHBIX
ammnaparoB ¢ HCIOJb30BAHUEM TEIUTOH3OJALHOHHBIX H3ACIHI URSA® (pucysku 4.9. u
4.10 — c1p. 29, 30).

B 3aBucuMocTH OT JpaMerpa M KOHUIypauuy JHHIN aIapaToB  KpEIUICHHE
TEIION30MALIMOHHOIO CJIOA M3 MATOB WM IUTUT MOMKET OCYIECTBIIATHCA C OMOLIBIO!

- TIPOBOJIOYHBIX CTDKEK M OaH/KeH K CIPYH U3 IPOBOJIOKH MAMETPOM 2 MM,

- INTHIPAMM, GaHTaKaMH WK CTPYHAMH.

Kak npaBmio, OOHHM KOHLOM OaHAaKH H CTPYHBI KPEMATCA K IPOBONOYHOMY
KOIbIly, IPHBAPHBACMOMY HJIM 3aBA3AHHOMY BOKDYr IaTpyOka, JApyrEM — K
MPOBOJIOYHOMY MJIM ONOPHOMY KOJBIYY (PasrpyKaiomeMy YCTPOHCTIBY), KOTOpBIE

yCTaHaBJIUBAKOTCA Y AHHUIIT.
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Puc. 4.9 KoHCTpYKIHSA TEILI0BO# H30JISIUI HA 0CHOBE H3/1C/THil URSA®

€ KPCIVICHHEM HITBIPAMH H ¢ META/UTHICCKHM 3aIIHTHBIM IIOKPBITHEM 151 THHIIL

TOPH30HTAJIBHBIX aIIIAPaToB

o

%}

. Misnemie URSA® (marst M-25, st [1-20)
. 3amUTHOE TIOKPHITHE

. lITeIpp

. bargax ¢ npsxkoi

. IIpOBONOYHOE KOABLO

. OnopHO€ KOJIBLIO

. Bunt

~N NN s LN
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4.14. KoHCTpyKums TEIUIOBOH H30JAIMH ()IAaHIEBOTO COCAMHCHHS allllapara
(pucynok 4.11 — c1p.33).

JIoku U ¢raHIEBbIE COSIUHCHHA AMIAPAaTOB MOMIEKAT IMEPHOIMICCKOMY OCMOTPY
H II03TOMY JJI HUX PUMEHAIOTCA ChEMHBIE TCIUIOU30/ALMOHHBIE KOHCTPYKLIHH.

ChbeMHEIe KOHCTPYKIAH MOTYT OBITh IOJHOCOOPHBIE — B BHAE HONY(QYTIAPOB HIIH
GyTIIPOB, M KOMILIEKTHEIE — B BHIE MATPALECB U KOXKYXOB.

B kauecTBe TEMIOU30IAUMOHHOIO CJIOA B COCTaBE TAKUX KOHCTPYKITHIA
pexoMeHayeTcs pumeHaTh MaThi URSA® M-25.

B cocraBe KOMILIEKTHBIX KOHCTPYKUHMII MAaThl CIEAYET MNPUMEHATH B BUIE
MaTpaneB ¢ OOKIagKkaMH CO BCEX CTOPOH M3 CTCKIOTKAHH. Matpausl IIPOLIHBAIOTCS
CTEKJIOHHMTBIO MJIH NTPOBOJIOKOH auaMeTpoM 0,8 Mm.

Marparpl K U30JMpyeMOoi OBEPXHOCTH KPEIATCA GaHIaKaMH ¢ IPKKAMU.

TloBepx MaTpaleB YCTaHABJIMBACTCA CHEMHBIM METAUIMYECKUN KOXKYX, KPCILUICHHC
KOTOPOr0 MOKET OCYIIECTBJATBCA 3aMKAMU, IPUBAPCHHBIMU HETIOCPEACTBEHHO K KOXKYXY,
i GaHAaKaMHY ¢ 3aMKAMH, YCTAHABIUBACMBIME TIOBESPX KOXKYyXa.

Ilupuna MaTpana u3 MaTos URSA® M-25 B 06K/1a/1KaX IIPH H30IALUHE (IaHIEBEIX
COEIMHCHUM annmapaTos JODKHA ObITh paBHA NIMPUHE (HIAHIECBOTO COSAUHEHNA IUTOC IBE
JUIHHBI 00JITa, COSAUHAIOEro (IaHIEeBbIi pa3beM, IUTIOC He MeHee, yeM 200 MM s
YCTaHOBKU Ha MOBEPXHOCTH TEIUIOU30JANMOHHON KOHCTPYKLIUY anmapara, JjIuHa —
HapYKHOMY [IEPUMETPY TEILUIOU30JLILIMOHHON KOHCTPYKIUH (PIIaHIIEBOTO COSNUHEHHUA (C
Y4YETOM TOJIIMHBI TEIUIOBOH H30Jsauy (GiaHna). Eciu TonmuHa TeoBoii H30mInun
KOpITyca ammapara 0oJbIIe, 4eM BEICOTA (IIaHIIa JUTAHA MaTPalla ONMPEASIASTC
JHAMETPOM TEIUIOU30JANMOHHON KOHCTPYKIMH KOPIlyca annapara | TOJIIIUHOR
TEIUIOU30JIALMOHHOM KOHCTPYKIMH ()IaHIEBOrO COCTMHEHUS.,

J1A (pIaHIeBEIX COSTMHCHUM GONBIIOrO AHAMETPa MOXET OBITh IPEAYCMOTPEHO 2
1 6osnee MaTpales o MepuMeTpy (iaHIa.

Matsr URSA® M-25 MOIYT HCIONb30BAThCA B COCTaABe IOJHOCOOPHBIX
TEILIOH30/ISIUOHHBIX KOHCTPYKUHUH  (IOny(QyTIApoB) A M30JLIIUU JIIOKOB U

q)HaHHeBBIX COCTUHEHHUMN aIlrnaparosB.
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ITpu 5TOM MAaThl MOIYT IPHUMEHATHCS B KAUECTBE BKJIAABIMA B (DyTIAp HIH

noryyTaap B BHAE MATpaleB, IPHKJICCHHBIX K METAJUIMUECKOM MOBEPXHOCTH KOXKYXa
WK IPUKPEILIAEMBIX IITIMHTAMH,

Jlonyckaercst mcnonb3oBarne MatoB URSA® M-25 B HOMHOCGOPHBIX KOHCIPYKIHAX C
O0MHIIOBKOH ¢ HApYKHOH CTOPOHBI METAINTHYECKON CETKON ¢ MENKON AYEHMKOM, KOTOpas TaKiKe
Kpenures mrmHTaMu. Kpasd CeTku 3a1eNbIBaloTesa BHYTPh METALIMUECKOr0 KOXKyxa. BO3MOXKHO
HCIIONIb30BAHKE CTEKJIOCETKY T CTEKIIOXOJICTA.

Matsr URSA® M-25, OK/IeeHHBIE ¢ OTHOM CTOPOHBI AOMHHUEBOH (PONBroii, MOryT
UCIOAb30BATECA B KAUECTBE BKJIAJAbINA B MONY(PyTIsApsl 0€3 METANIMYCCKONH CETKU MpH
TEMIIEPAaTypPe HU30IUPYEMOH MOBEPXHOCTH, COOTBETCTBYIOIICH TEMIEPaTypPOCTOMKOCTH

KJICCBOI'0 COCTUHCHHUA (I)OJIBI"I/I U TCINTOU3OJIALTHOHHOIO MaTcpHaa.



Puc. 4.11 KoHCTPYKUHS TEILUI0OBOii H30JISILIHA HA 0CHOBE MATPALEB C
TEeIJIOH30/ISIHOHHBIM ¢J10eM 13 MaToB URSA® M-25 1 ¢cbeMHbIM 3AIHTHBIM

METALTHYCCKHM KOKYXOM 111 (l)JIaHl.leBOFO COCAHHCHHSA MOPH30HTAJILHOI'0

anmapara

33

Duna.on.

1. Martpal ¢ TeILIoH30IAIMOHHEIM clioeM i3 MaToB URSA® M-25
2. Merannadeckuii KOXyx

3. bangaxx ¢ 3aMKOM

4. OnopHOE KOJIBIO
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4.1.5. KOHCTPYKIWS 3aIMTHOTO TOKPHITHA TOPU30HTAIBHOTO ammapara (puc.4.12 - ¢1p.35).

Jl1s annapaTtos, KaK MPaBHiIo, IPHMEHAIOTCS METAIUTHICCKHUES 3ALIUTHBIC TOKPBITHA.
JInd M3TOTOBJICHHA DJIEMEHTOB 3aIUTHOTO MOKPBHITHA HPEIyCMATPHBAIOTCA JIHCTHL HITH
JICHTHl W3 AJIOMHUHUA U aJIOMUHMEBBIX CIUIABOB, OLIMHKOBAHHOW MM KPOBEILHOH (C
OKpAacKoii) cTajm, METaJUIOILIACTA.

KpenyieHHe 3amUTHOTO IMOKPHITHA TOPH3OHTAJIBHBIX AIMAPATOB OCYLICCTBIACTCS
CaMOHape3ar0IUMU BUHTAaMU 4X12 ¢ aHTMKOPPO3HOHHBIM IOKPHITUEM KX 3aKJICIIKAMHU.
[Iar ycTaHOBKM BHUHTOB (3aKJIEHOK): IO ropusoHTanu 150 — 200 MM, IO OKPYKHOCTH —
300 MM.

Jna yCKOpEHH MOHTAXKa 3JEMEHTHI 3aIUTHOTO HOKPHITHA MOTYT OBITh COSIMHEHEI
aexagumu  Qampramu mmpuHO 8 — 10 MM (paspes I-I' puc4.12 — cip.35) B
KPYITHOPA3MEPHBIE KAPTHHBL.

Jnsd NpHAaHMA KOHCTPYKUMH 3alUTHOTO [IOKPHITUA JKECTKOCTH 3JICMCHTHI
MOKPBITHA 3HIYIOTCA 110 TOPLAM IO TOPH30HTATH H IO OKPY KHOCTH C PAIIyCOM 3HTa 5 MM.

ITokpeITHE MOMKHO ONMPAThCA HA ONOPHBIE KOJbLA HIIH JOPYTHe MPHBApHbIC
OHOPHBIE 3JIEMEHTEL.

Omnophble konbna (paspe3 A-A puc.4.12 — c¢tp.35) MOTYT BBIMOJHATBCS M3 JICHTHI
2x30, 3x30, 2x40 unu 3x40 mM. MeTaqmndeckue ONOpHbIE KOHCTPYKIMU MPH TEINIOBOM
H30JAIMU OOBEKTOB € MONOKHUTEIBHBIMU TEMIIEPAaTypPaMH ITOBEPXHOCTH JOJDKHBI HMEThH
MaJOTEILIONPOBOAHBIE DIEMEHTH [ CHIDKCHHA TEMICPAaTyphl Ha [OBEPXHOCTH
3aIMUTHOTO IOKPHITHA, CONPHKACAIOMEroca ¢ HUMHU. Kak nmpasuiio, HCOAb3yIOTCA OMOPHI
WIH NIPOKJIaAKH U3 acOeCTOBOI0 KapTOHa.

Ilpp wM30IMAUMH MOBEPXHOCTEH ¢ OTPULATCIALHBIMH  TEMOEPATYpaMH  JUIA
JMKBUJAMM “MOCTHKOB XOJNOAA~ HCHONB3YIOTCA JICMCHTHI M3 CTCKIOTCKCTONHTA HITH
JPEBECHHDI.

B 3amuTHOM HOKPHITHY allapara Mo AJUHE YCTPAHBAIOTCA TEMIICPATyPHLIC HIBHI ¢
1aroM 5 MeTpoB.

TeMmepaTypHplii IDOB BBINONHAECTCA 0€3 KpemieHHA BHHTAMH @O

OKPYXKHOCTH.



Puc. 4.12 KoHcTpyKLMS 3aIHTHOT0 MOKPBITHS TEIUIOBOM H30/ISIIHH

TOPpH30HTAJIbHOTO anmaparta

A 3
e
"3 000 " "3 000 ///

1. MeTammuueckoe 3aUTHOE TOKPBITHE
2. OnopHoe KOJbIo
3. BunT camoHapesaronuit
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4.1.6. KoHCTpyKIpA 3aIMTHOTO MOKPBITHA BEPTAKAILHOIO annapata (puc4.13 n4.14 —crp .37, 38).

Jnd BepTHKANBHBIX aNmapaToB, Kak MW [ T[OPH30HTAJBHBIX,

MPUMEHAIOTCA METAJTMYCCKIE 3aMINTHEIC MOKPHITHA U3 MAaTePHAJIOB, YKa3aHHBIX
Bm 4.14.

KpemieHne  3amuTHOTO  IOKPHITHA  BEPTUKAJBHBIX  AIIAPATOB  TaK  KE
OCYINECTBIICTCA CaMOHAPE3AOIMMUMA BHHTAMHA 4X12 ¢ aHTHKOPPO3HOHHBIM IOKPBITHEM
W 3aKienkamy. [lar yCTaHOBKM BHHTOB (3aKICHOK): IO BepTHKAH 150 — 200 MM, 1mo
ropusoHTamH — He 6osiee 300 MM.

B 3aIMWTHOM IOKPHITHH AaImapara MO BBICOTE AQJUKHBI OBITH IIPEAYCMOTPEHBI
TEMIICPATyPHBIE IIBbI, B KOTOPBIX 3JIEMEHTHl 3aLIUTHOIO MOKPHITHA OIHUPAOTCA Ha
pasIpy’karouipe YCTPOWCTBA IUIM KIAMMEPEL M HE KPOILITCA II0 TOPHU3OHTAH
(oxpyxHOCTH) (paspe3 A-A, puc.4.13m4.14 — c1p.37, 38).

KnamMmepsl MOryT OBITh YCTAHOBJICHBI M HA JIHCTHI IMOKPBITHA MPSIBLIYIETO
pana.

ITo BBICOTE ammapaTa YCTaHABIUBAIOTCSA Pa3rpy:Karollie yCTpoiicTBa ¢ IIaroM II0
BeICOTe He Oomee 3 — 4 MeTpoB. Pasrpyxaromue KoJiblia, YCTaHABJIMBAIOTCA TaK K€ y
BEPXHETO U HIOKHETO JHUII aIlIIapaToB.

Jns TpumaHHA KOHCTPYKUHMM 3aIUTHOIO IIOKPHITHS JKECTKOCTH 3JICMEHTHI

IMOKPBITHUA JOJKHBL OBITH IMIPO3UTOBAHDI.



Puc. 4.13 Koncrpyknust 3alliUTHOT0 NOKPLITHS TEIVIOBOH H30/ISIUMH JJIsL

BE€PTHKA/JbHBIX ANNapaTOB H Pe3epByapoB
TeMrieparypHbIii OB

/o

Wsnemms URSA®
4
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Hanemns URSA®

1. Merajumnueckoe 3ammTHOE NOKPBITHE
2. Bunt camonapesarommuit

3. Pasrpy»karoiiee yCTpoHCTBO

4. Knammep
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Puc. 4.14 Pa3pe3nl A-A +B-B k puc.4.13

I’I[ o /
e ) \
3 TE /
15 DA
- e 12 Vv
N

COnpsKeHHE SIEMEHTOB 3aIUTHOTO
MOKPBITHA U3 METAIVIMUECKUX JIHCTOB,
[ozuumu ykaszansl Ha puc. 1.13.
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4.2. TewioBast H30/151UsI FA30X0/10B U BO3AYX0BOAOB

NpsAMOYIoJiIbHOro ceuenus (puc. 4.15.,4.16 u 4.17 — c1p. 41-43)

B  KOHCTpyKIHMAX TENJIOBOH HM30JALIMH  TIa30XONOB MM  BO3IyXOBOAOB
IIPAMOYTOJILHOIO CEUEHHs PEKOMEH/IyeTca npumensth mmtel URSA® I1-20 um I1-30.

Jlomyckaercs mcnonb3obanne MatoB URSA® M-25.

Kpennenue Tennou30MALMOHHOIO CIOA HPEAYCMOTPEHO € MOMOIIBIO IITBIpEH
(npuBapHBIX, BCTaBHbIX) W Oangaxel (puc.4.15 — ctp.41). Ha yrmax razoxomos mon
0aHIKA WK 3aMEHAIOIUE MX MPOBOJIOUHBIE KOJIBLA YCTAHABIHUBAIOT METAIIMYCCKUC
NOAKIAAKA M3 MaTepualia TNOKPHITHA. IIpH MPUMEHSHHH IUIMT, OKJICCHHBIX
CTEKJIOXOJICTOM, YCTAaHOBKH ITOJKIIAIOK HE Tpedyercs.

J1s KpeIieHus MOKPBITHA K U30/IMPYEMOM OBEPXHOCTU NPUBAPUBAIOTCA CKOObI U3
aeHtel 3x30. [Tox MOKPHITHE HAa CKOOBI yCTAHABIHBAIOTCA HPOKITAAKA W3 acOecTOBOTO
kapToHa (y3en I, puc.4.16 — c1p.42)

MeTannu4ecKoe 3alATHOE HOKPHITHE YCTAHABJIUBACTCA HA MOBCPXHOCTh M30JIALIMH
M KpemuTest K ckobam GonraMu U rafkamu. JIMCTBL 3aIIUTHOTO MOKPHITHASA MEXKIY CO0OM
CKPCIIAOTCA BUHTAMM.

HeoOxoauma ycTaHOBKA HMapOM3QIANHOHHOTO ciod (puc. 4.17 — crp.43), wmBbI
KOTOpOTro MIPOKIIEUBAIOT TePMETU3UPYIOIUMU MaTepHaTaMy. Komuuectso
IAPOU30JALMOHHBIX cloes ompenemserca CHull 2.04.14-88 «TemmoBast M30MALHA
o6opynoBanus u Tpy6onposoaosy. [Ipu npumenennn Matos URSA™ mapku M-25® wmn
mut [1-20P, I1-300 ux CThIKKM K MECTa MPOKOJIOB LITHIPAMHU TePMETH3HPYIOTCA. B 3TOM
CIly4ae AOMOJHUTENbHO MOMKET OBITH YCTAHOBICH TOJBKO CINe OJHMH MApOM30JIALMOHHBIX
CJIOH.

Jsi IpeoTBpalleHys NOBPEKACHUA NapOU30IANUOHHOTO CJIOS NPH NMPHUMCHEHHH
METAIIMYECCKOrO 3aLUTHOrO MOKPBITHA PEKOMEHIYETCS YCTAHOBKA IPEIOXPAHUTCIBHOIO
CJIOS TOJMUUHON 15-20 MM U3 BOJIOKHUCTBIX MAaTEPUAIOB, HAPUMEP, XOJICTOIPOIIHBHOIO
WA UIJIONPOOUBHOIO MOJIOTHA.

K ckobam BMeCTO NHPOKIagOK U3 acGECTOBOrO KapTOHA KPEMATCI EPEBSHHEIS
Opycku (paspes I'-I', puc.4.17 c1p.43). Mecta CTBIKOBKH IIaPOHU3OJALHAOHHOTO CI0S €

OpyCKaMy TepMETH3UPYIOTCA.
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BmecTto MeTammdeckux CKOO MOXET NPEMCHATLHCA KapKac H3 ACPCBAHHBIX

OpyCKOB, yCTAHABIMBACMbIX HA IHOBEPXHOCTH BO3MYyXOBOAAa. B 3TOM criyyae 3ammTHOE
MOKPHITHE KPEHHMTCA K Kapkacy nypynamu. CTBIKM HapOU30JALHOHHOTO CJIOA TAKOKE

PEKOMEHAYETCs pacoiararh Ha 6pyckax Kapkaca.
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Puc. 4.15 KoncrpyKiust TemioBoii u3oysinan Ha ocHoBe mint URSA® ia

TFOPH30HTAJbHBIX Ia30X010B NPIMOYI'0JIbHOI0 CEYECHHUNA ¢ MO0 KUTEIbHbIMHA

TeMIepaTypamMu
B H
~1000 8
e UV

3 a2

.
1. Tlnet URSA® (T1-20, T1-30) 7. BoaToBoe CoeNMHEHHE
2. TIpOBONOYHEIE CTPYHBI [0 HEPUMETPY 8. Bangax ¢ mpsHKKoit
C MEPEBA3KOI 10 LITHIPAM
3. ITeIps

4. OnopHas ckoba
5. 3aMTHOE OKPBITHE
6. TIpoxiamaka
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Puc. 4.17 KoHCTPYKIHS TeIUI0BOM W30/ LM Ha ocHoBe u3eamii URSA® i

BO3AYX0BOI0B IIpl/lTO'-[HOﬁ BCHTHJISALIUH IPSIMOYT0JIbHOI'0 CEYCHHUA

1. Matst URSA®™ M-25®, st 11-20, I1-30
2. IIpoBOIOYHBIE KOIBIIA

3. IITeIps

4. Onopnas ckoba

5. 3amMTHOE MOKPHITHE

6. IMpoknaaka

7. BontoBoe KperuieHne

8. bangax ¢ NpAOKKOH

9. TIapou30MALMOHHBIN CIOH
10. TIpokureiika
TepMeTU3HPYIONIEH JEHTOH

11. TIpemoxpaHuTenbHbIH cloi
12. Mlypyn
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4.3. TennoBasi H30/IALUSL PE3E¢PBYapoB
AJIsl XpaHeHHs HepTH H HePTENPOAYKTOB

4.3.1. Ind TennoBoii H30IEILIH PE3EPBYaPOB ML XpaHSHH He(hTH U HePTeIPORYKTOB,
HMEIOIMX 3apaHee PUBAPEHHBIC K TIOBEPXHOCTH pe3epByapa OaHTaKH ¢ IIaroM 3 MeTpa
PEKOMEHY €TCA IPUMEHATH KOHCTPYKLUIO 3 HABECHBIX MATPALEB ¢ TEIUIOU30/ALMOHHBIM
cnoem u3 MatoB URSA® mapku M-25 (puc. 4.18, 4.19 — c1p .46, 47).

HapecHbie MaTpaupl HABEHINBAIOTCA Ha OAaHAAKM U IIPUTATHBAIOTCA K MIOBEPXHOCTH
pe3cpByapa KOJbLIAMM U3 IPOBOIOKU JuaMerpoM 2 MM, Illar ycTaHOBKH KOnel CleayeT
npunuMatk 500 MM 1o AyiuHe Matpaua (Mo BEICOTE PE3epByapa).

CTBIKE MaTpaleB PEKOMEHIYETCs CUIMBATH IIPOBOJIOKOH uaMeTpoM 0,8 MM.

Kperiia pezepByapa MOKET H30JHPOBATHCA MaTaMU URSA® mapku M-25, KoTOpBIE
YKIaOBIBAIOTCA MEKAY NPUBAPUBACMBIMH K KpBIIIEC HANPABIAIOIUMHA H3 CTATBHOTO
yTOJKa.

B KadecTBE 3aMUTHOrO IOKPHITUA IPEAYCMATPUBAIOTCA JIUCTHL M3 ATIOMHHHA U
QIOMUHUEBEIX ~ CIUIABOB WM ONMHKOBAaHHOM  cramm. MOryT  NpHMEHATHCA
IpOQUINPOBAHHBIE JIHCTHI.

Marpambl H3roTaBIuBAOTCA M3 MatoB URSA® Mapku M-25, CTEKIOTKAaHH H
META/LTMYECKOH CETKH B Ka4eCTBE 00KIa 0K (puc.4.20 — c1p.48).

Matsi URSA® mapku M-25 0G0pauHBaloTcs CTCKIOTKAHBIO M MPOIIHBAKOTCA
CTeKIOHUTHI0. [1lar npowuBky — He Gosee 100 MM. IIpu IpOIIMBKE MaThl AOJLKHBI OBITH
YILIOTHEHBI ¢ KO3(h(GULMEHTOM YILIOTHCHHA HE MeHee, 4eM 1,5. 3aTeM ¢ 000uX CTOPOH
MaTpaua npoBoJoKo# nuamerpoM 0,8 MM NpHIIHBAaeTCA CBApPHAA META/UIMUECKAs CETKA.
[ar npomwmbsku Taxke 100 mum. [ToBepx martparia moj CETKOHR 3aKpeIliAeTcsa KPENeKHOe
YCTPOHCTBO, COCTOAMIEE U3 METAUIMYECKOro IpyTKa auaMerpoM 8 — 10 MM u aByx
METAJUIMYECKUX KPIOYUKOB U3 MPYTKa 8 MM.

4.3.2. Ecnu pe3epByap HE HMCECT 3apaHee IPUBAPCHHBIX OaHNaKEeH M JOMyCKaeTes
ImpuBapka K CTEHKE PE3epByapa, MM TCIUIOBON H3QUIANKE PE3epBYapoB AJiA XPAHEHUS
He)TH ¥ Hed)TEMPOTYKTOB peKoMeHmyercs mpuMeraTs mmutsl URSA™ mapok I1-30, T1-35,

[1-45 wum I1-60, B TOM 4HCIE OKICCHHBIC C OAHON MM JBYX CTOPOH CTEKJIOXOJICTOM.
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HpI/IMCHeHI/Ie OKJICCHHBIX IINIMT IIOBBIIIACT HAACKHOCTH TCINIOM3O0JALMOHHBIX

KOHCTPYKLMIA.

ILnuThl KPEOATCA K CTCHKE PE3€PBYapa IUTHIPAMH, 3aIUTHOE IIOKPHITHE LIy PyIaMu
K KapKacy H3 JIepeBIHHBIX OpycKoB (puc. 4.21.-4.23 —c1p.49 - 51).

Moxetr OBITh MPEIYCMOTPEHO AOMOJHHUTEIPHOS KPEIJICHHS IUIUT MEPEBIA3KON IO
LITBIPAM IIPOBOJIOKOH (B BHJIE KOJIEL WU KPECT-HAKPECT)

Ilo BEICOTE pe3epByapa A IPEOOTBPAINCHUA CIIOJI3AHUA TEILTOM30JIAHOHHOIO
CJIOA TOJDKHBI OBITH HPEAYCMOTPCHBI OIMOPHBIC IIOJKH. B MECT¢ YCTAHOBKHM OIOPHBIX
IIOJIOK MPEAYCMATPUBAIOTCA W TEMIIEPATYPHEIC LIBBI,

MaTtepuainsl 3aIIUTHOTO MOKPbITHA YKa3aHBL B 11. 4.3.1.
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Puc. 4.18 KoHCTpPYKIWISI TEILI0BOIi H30.1sTIIH HA ocHoBe MaToB URSA® M-25 nist

pe3epByapoB
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1. Matbt URSA”™ M-25 B o0Kkmaakax 5. Knammep
H3 CTCKJIOTKAHW, METAJUIMICCKONW CETKH 6. 3aknenka
(marpai HaBecHO#t) — puc. 3.3.

2. 3amuTHOE MOKPBITUE

3. KOJbIo U3 MPOBOJIOKH JUAMETPOM 2 MM

4. TpuBapHoit OaHTAK



Puc. 4.19 Paszpe3s1 A-A +~ B-B k puc.4.18

[lo3uumum yka3aner Ha puc.4.18
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Puc. 4.20 Marpau HaBecHoii u3 maro URSA® M-25 k puc.4.18
50,

50 |100

B =

Martst URSA® M-25
CTEeKJI0TKaHb
Ipommeka (HuTh cTexmsaHas) 7. Kprouok
CeTKa MeTaJlTHUeCcKas

48
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5. [Ipomuska (mpoBosoka 0,8 MM)
6. MeTanmnueckuii mpyTok
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Puc. 4.21 KoHCTpyKUMS TEIUI0BOIi H30/1s1MH Ha ocHoBe T URSA® mist

pe3epByapoB [1yisi XpPAHeHUs HepTH U He() TenpPoAYKTOB ¢ TEMIEPATYPOii He BbIIle

80°C

1. Thmuret URSA® (I1-20, I1-30, 6. Nuadparma
I1-35, I1-45, T1-60) 7. Konsmo

2. 3alUTHOE IOKPBITUE 8. Kmsmmmep

3. llITeips 9. lllypyn

4. Cxoba 10. KoHCTpYyKIHS U30JIAI[HK JIOKOB

5. Croiika



Puc. 4.22 Paspesni 1-1, 4-4, 7-7 k puc.4.21
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11. OnopHOe KOIBLO U3 JOCOK
12. Hampasmsrotuas

13. Kimsimmep

14. I'so3np

OcranbHble NO3UIMH Ha puc.4.21



Puc. 4.23 Paspesbl 2-2, 3-3, 5-5 1 6-6 k puc.4.21
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15. BUHT caMOHap e3aro1mii

OcranpHble nozuiwn Ha puc.4.21 u 4.22
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4.4. TennioBasi H30/IAIHA Pe3E¢PBYAPOB /IS XPAHCHHUS X 0JI0THOM

BOJAbI B CHCTCMax BOHOCHaﬁ)KeHI/Iﬂ H INOKAPOTYHICHUSA

JUid  TernmoBoH HM3ONALMM PE3EPBYapoOB JUIS XPAHEHWS XOJIOMHOM BOIBI B
CACTEeMax BOMOCHA0XKEHHA M MOXKAPOTYINCHHS HE(PTENPOAYKTOB pPEKOMEHIYETCA
TNPUMEHSTh MIATHI URSA® mapok I1-30, T1-35, T1-45 wmm T1-60.

KoHcTpykmmst TEIIOBOM HM30MALMKM aHanoOrum4yHa npuseaeHHod B m4.3.2.,
OTIHMYAETCA HAIMYUEM TaPOU30JIALHMOHHOrO cnos (puc. 4.24 —4.29 — ctp.53 — 58).

[1ImnTel yCcTaHAaBIMBAIOTCA B OAMH WIIM J(BAa CJIOS, B 3aBUCUMOCTH OT PacueTHOMU
TONIAHEL U30ALUN, MEXTY CTOMKAMH AEPEBIHHOTO KapKaca, KPEIATCS IITBIPAMHU C
IEePEBA3KOHN OLIMHKOBAaHHOM NPOBOJIOKOI MO INTHIPAM.

[ToBepx IMUT yCTAHABIWBAETCA NAPOU3OJALMOHHBIA CIIOH C repMerusauuei
HBOB M MECT BO3MOXHBIX IIPOKOJOB., /JlId TPeAOTBpalleHHA TIOBPEXICHUS
MapOU30JIAIMOHHOTO €O YCTaHABIMBACTCA HPEIOXPAHHTEIBHBIH CIOH W3
BOJIOKHUCTBIX MaTE€PHAJIOB,

3aIMUTHOE METAUIMYECKOE IIOKPHITHE KPEMUTCA I[MypynaMH K JePEeBIHHBIM
KOHCTPYKIHAM. IIBEI TNOKPBITUA TCPMETHUIUPYIOTCA HAKIAAKAMH H3 MCTAITHYCCKOTO
IPOoGHIA U TePMETHKOM.

ITpupapHbie KPENEKHBIE JIEMEHThI JOJDKHBI ObITh OKpauieHbl JakoM BT-577 niu
JIpPYTHM aHTHKOPPO3MOHHBIM COCTABOM.

DJEeMEHTHl AEPEBSHHOTO Kapkaca AOMKHBI ObITh 00paboTaHbl AHTUMHPEHOM M
AQHTUCENTUYECKUM COCTABOM.

Ha pucynkax 4.24 — 429 (ctp.53 — 58) npeacraBiieHa KOHCTPYKUMS JBYXCIOHHOM

H30JEALAH.



53
Puc. 4.24 KoHcTpyKuus TeN10Boii H30/1siuu Ha ocHoBe maut URSA” wist

pe3epByapa JJIst XpaHEHHUsI X0JI0AHOH BOABI

%,
m &
\\S_)O

H1

H2

1. Tlnurer URSA® (T1-30, T1-45, T1-60)

ITo3. 9-12 yka3zans Ha puc.4.25.
HI- BrIcOTa pesepByapa, H2 — BbIcOTa umMHAPHYECKOH CTeHKH, DBH —
BHYTPEHHWI TraMeTp pe3epByapa
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Puc. 4.25 Y3en I k puc.4.24. KoHcTpyKIMS TeIUI0BOI H301LHI
LHJIHHAPHYECKON CTEHKH pe3epByapa
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1. ILmrrst URSA® (I1-30, IT-45, I1-60) 8. Kombuo

2. Crotika (6pycok) 9. ITapon30IAMOHHBIN CIIOH
3. Cxoba 10. 'epmeTusupyroas neHra
4. Haxmamka 11. TIpemoxpaHuTenbHBIH CIOMH
5. HIteipe 12. 3amurHOe NOKPHITHE

6. Ilonka (mocka) 13. Ipodus

7. CtpyHa



Puc. 4.26 Y3zea 111 u pa3pe3 4-4 k puc.4.25
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1. Tlnuter URSA®

4. Haknanxa, mpuBapeHHas K CTEHKE PE3epByapa
5. lIteips ana kpernenus maut URSA® BHyTpennero ciost




Puc. 4.27 Paspessl 2-2 n 3-3 k puc.4.25

140

64
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300
/

2. Croiika u3 6pyca 50x60 Mmm
3. Ckoba 13 JIeHTHI CTaNbHOM 3x30 MM

Pa3mepsl Ha pUCYHKE yKa3aHbI [ TONIAHBI H30TAIuH 150 MM
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Puc. 4.28 ¥Y3ea IV u pa3zpessbl 5-5 u 6-6 k puc.4.25
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1. Hmure: URSA®

5. lIteipp

6. TTonka (13 TOCKM TOJIIMHOM 20 MM)
7. CTpyHa ¥3 TIPOBOJIOKH 2 MM

9. [Tapou30NAMOHHBIN CIoH

10. I'epmeTusnpyromas JeHTa

11. IlpenoxpannuTenpHBIA COH

12. 3amutHOE NOKpbITHE
14. Bpycok

15. I'Bo3p

16. OtmocTKa
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Puc. 4.29 Paspe3ssr 7-7 u 9-9 k puc.4.25

17. BunT camoHape3atouii
18. Wypyn
19. 'epmernk

OcranbHble no3uLmn Ha puc.4.25 — 428

58
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45.1
3JIEMEHTOB:

59
.S PexoMeH/I0 BAHHBIE MNOKPOBHLIC MATCPHAJIBI IIPH H30JIIIIUA MATAMH U

maatavu URSA®

. Teron30IALMOHHBIC KOHCTPYKIMK CIICAYET MPEAy CMATPHUBATD U3 CICAYIOLIHX

TEIJION30JALIUOHHOTO CJIOA;
apMUPYIOLIUX U KPETIEXKHBIX AeTalei;
MapOU30JBIIHOHHOTO CIIOS;

MNOKPOBHOI'O CJIOA.

4.5.2. Marepuansl 1apOn30JsILIUOHHBIE

Tabmuua 4.1
MarepHaiibl napor30JIALHOHHbIE
Ilapon30nAHOHHBIH MaTepUa Tonmunaa, MM
0,15-0,2
Tomustunenosas miuenka, FTOCT 10354-82 0,21-0,3
0,31-0,5
®onsra amomuauesas, 'OCT 618-73 0,06-0,1
H3zon, T'OCT 10296-79 2
Py6epona, TOCT 10923-82 1?5

4.5.3. TommuHy METaJUTMIECKUX JIICTOB, JICHT, IPUMEHAEMBIX JUIS IOKPOBHOT'O CJIOS, B
3aBUCHUMOCTH OT HAPY »KHOTO AWaMETpa WM KOH(PUTYpaluH TEIION30JSILIMOHHOM
KOHCTPYKIIMH CIEAYET IPUHUMATD 10 Tali1. 4.2

Tabmina 4.2
TonuyHa aucTa, MM, IIPH AHAMETPE U3OJLUE, MM
Marepuan ¢B.1600 u
360 u 6omee | 360 u Oomee CB‘16 6OOOOHO MJIOCKHE
MOBEPXHOCTH
Crane TOHKONUCTOBAS
JIucThl U3 ATIOMUHMS U &TIOMIHUEBBIX 0,35-0,5 0,35-0,5 0,8 1,0
CILJIABOB 0,3 0,3 0,8 1,0
JIeHTBI U3 ATIOMUHUS U ATIOMHHHEBBIX 0,25-0,3 0,25-0,3 0,8 1,0
CILIABOB

Ilpumeuanus: 1. JIucThl U JIEHTHI U3 AIOMUHKS U AJIIOMHHHUEBBIX CILIaBoB ToamuHoH 0,25-0,3 MM
PEKOMEHAYETCs IPUMEHSITh TOQPUPOBAHHBIMA, 2. [ M30IALKAH IOBEPXHOCTEH NaMeTPOM U30JISILHY

Gonee 1600 MM ¥ IUIOCKHX, PACIIONIOKEHHBIX B IOMELIEHUY C HEArPECCHBHBIMHE H ClIab0arpecCHBHBIMU
cpemamu,

JOMYCKAETCS MPUMEHSTh METAJUTHUECKUe JINCTHL U JIeHTHI ToauHol 0,8 MM, a s
TpybonporonoB guamerpom usonsuuu 6omee 600 go 1600 mm - 0,5 mm.
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4.5.4. Pa3MenieHre KPETISKHBIX JETaNeH Ha H30IMPYEMBIX OBEPXHOCTAX CIIELYET
npuauMatk B cootercrsir ¢ 'OCT 17314-81.

4.5.5. JInsg KOHCTPYKIHiA TETIOBOH W30JALMHA 000pYAOBaHMUSA U TPyOOTIPOBOJOB C
OTpULIATENHHBIMH TEMIIEPATYPAMH BELIECTB KPEIUICHUE TOKPOBHOTO CII0S CIIELY €T
TIPEAy CMaTPUBaTh, KaK MpaBwIo, OaHaaxamMu. Kperuienre NoKpoBHOTO €10 BUHTAMHU
JOTYCKaeTCA MPeIyCMaTPHBATh IPH AUAMETPE 30 LUOHHOM KOHCTpYKimH 6osee 800 M.

4.5.6. He nomyckaeTcs NPUMEHEHHUE METAJUTMICCKAX MMOKPOBHBIX CJIOEB IIPHU MOA3EMHOI
MpOKJIaaKe TpyOonpoBoa0B. [I0KpOBHBIII CIIOH M3 CTaJM PYJIOHHOM XOJIOJHOKATAHOH C
MOJTMMEPHBIM MOKPHITHEM (METAJUIOILIACT) HE IOIYCKAETCsl IPUMEHATH B MECTaX,
MOABEP)KCHHBIX IIPAMOMY BO3ICHCTBUIO COJIHEYHBIX JIyYeil.

4.5.7. TlepedeHb MaTEPUAJIOB, IIPUMEHAEMBIX /I IIOKPOBHOTO CJIOS, IPUBEICH B
Tabmne 4.3.

Tabsmma 4.3 Martepransl IpIMEHAEMBIE JI1 TOKPOBHOTO CIOsI TETLIOBOH U30IAMH

(ApMupyromIye 1 KpeneKHbIe)

Marepuan, T'OCT umu TY

1. Meranmnueckue
ITposonoxka cranpHas . TunerI'OCT 2333-80 (a1 H3roToBISHHA
KPEMEeKHBIX LMK, CKOO, IIThIpeii, KperieHHs TETIOBOIT W30 ISIIH,
MOJIBECKH ).
Bontet, BunTs! u mmuiabku. [OCT 1759.4-87
Boxter. TOCT 7798-70 u TOCT 22353-77
IMait6er. TOCT 22355-77
Jenta 'OCT 6009-74(6annaxn)
Jluctel u3 amoMuHug U anroMuHIeBbIX ciaBoB, 'OCT 21631-76 u
T'OCT 13726-78 mapxu A0, A1, AMu, AMr2, B95
Crajib TOHKOJIMCTOBAsI OLMHKOBaHHAs ¢ HenpepeiBHbIX iuHui, [OCT
14918-80
Crtans TonkomuctoBas kposensHast, OCT 14-11-196-86
IIpokaT TOHKOMUCTOBOI U3 YIJIEPOAUCTON CTAJH KAUY€CTBEHHON U
obbikHOBeHHOrO Kauectsa, OCT 16523-70
00600uxy roppupOBaHHBIC /IS TEILIOH3OJLHOHHBIX KOHCTPYKITHH
otBOIOB Tpydomposoaos, OCT 36-67-82
Cranp pyIOHHAS XOJOIHOKATAHAS C MOJUMEPHBIM IOKPHITHEM
(metayorutact) TY 14-1-1114-74

2. Ha ocHOBE CUHTeTHUeCKHX MOMHUMepOB CTEKIOTEKCTONIUT KOHCTPYKIMOHHBIN
KACT-B, I'OCT 10292-74E (non monsecku) Matepualibl apMOIIIACTMACCOBBIE
IUTS 3aIUTHI HOKPBITHIT TEIUIOBOM m3ossiuun Tpybonposonos, TV 36-2168-85,
Mapku: AIIM-1 AIIM-2 ATIM-K Croknonnactuk pynonssiit PCT, TV 6-11-145-80,
Mmapku PCT-A, PCT-b PCT-X Crexinomnacruk Mapku OCII (crexnomactuk (HeHoIbHbIHA
okpoBHbIit), TY 6-11-150-76 Ilnenka Bunumiactosas kananapuposannas KIIO,
I'OCT 16398-81 Ilnenka u3 BTOPHYHOIO NOJHBHHUIXIOPUAHOTO ChIphs, TY 63.032.3-88
Crexnorexcronut nokpoHsii jucroBoiit CTINI, TV 36-1583-88, mapku: CTIINI-Cb
CTIIII-Th

3. Ha ocHOBE NpUPOIHEIX NOIUMEPOB
Py6epoun, TOCT 1092382, mapka PKK-420
Crexnopybepoun, TOCT 15879-70
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Tosb kposenpHbiil u ruapousossuuonnsiit, FOCT 10999-76, mapku
TKK-350, TKK-400

ITepramun kpoBensHbiid, TOCT 2697-83

PyGeponn, mokpertsrit crexknorkaneio, TY 219CCP 48-83

Hzon, TOCT 10296-79

4. Munepanbubie CTEKJIONEMEHT TEKCTOJMTOBBIN AJISI TEMIOU3 OIS OHHBIX
koHcTpykumid, TY 36-940-85 Jlucter acOecrorementHsie miaockue, [OCT 18124-75
JIucTh acOecTOLEMEHTHBIE BOHUCTEIE yHUGHIHpoBanHoro npoduis, TOCT 16233-77
Irykarypka acOecToneMeHTHAas

5. AybnupoBanusie (Hosbroi
dosbra aMOMUHAEBAs Oy OIMPOBAHHAS JJIS TEIUIOU30JILHOHHBIX
koHcTpykuui, TY 36-1177-77
®onapropybepons Ijis 3aIUTHOM MHAPON3ONSUH YTETTHTENS
tpybonposonos, TY 21 DCCP 69-83
®onsrousoin, 'OCT 20429-84
Ilpumeuanwue. [Ipy mpuMeHEHHH IOKPOBHBIX CJIOEB U3 JINCTOBOIO
METasa CIeOyeT YUHTHIBATE XapaKTeP H CTEMEHb arpeCCHBHOCTH
OKPYKAIOLIEH Cpebl U MPOU3BOCTBA.
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5. PACYETHBIE XAPAKTEPUCTHUKH
TEIJION30JISILIUOHHBIX KOHCTPYKIMIl HA OCHOBE
TENJION30JISIIUOHHBIX W3IEJINIT URSA®

PacueT TOMIHUHBL TEILIOM3OJAHOHHOTO CJIOS HAa OCHOBE TEIUIOH3QJLALIMOHHBIX
m3aemiii URSA® B KOHCTPYKIHAX TEILIOBO M30/AIHME 060py/I0BaHHA H TPYGOIPOBOIOB

IIPOU3BOAUTCS B 3aBUCUMOCTH OT €€ Ha3HAUCHUA.

5.1. Temioasi H30/II0HS € EIBI0 00€CTICYCHUS 3aJAHHOI IVIOTHOCTH

TCILIOBOI0 I0TOKA € MOBCPXHOCTH N30/ THPOBAHHOI O o0beKTa

5.1.1. Jlomycrumoe 3HAUEHHWE TIUIOTHOCTH TEILIOBOIO IOTOKA C TOBEPXHOCTH
H30JMPOBAHHOTO O0BEKTa OmIpefenieTcs TPeOOBaHHAMH TEXHOJIOTHYECKOrO MpoIecca,
O0UIMM TETJIOBEIM GaTaHCOM TPEANPHATHS WM HOPMAaTUBHBIMH 3HAYCHUSAMH TUIOTHOCTH
TEIIOBOTO mOToKa mmo mnpmioxkeHumto 4 CHull 2.04.14-88 «TemnoBasd w30IAIMA
obopynosauus u TpyOonpoBoaos» ¢ mameHenneM Nel or 31.12.97 r.

5.1.2. PacueTHas TOJNIOWHA TEILTOBOM H30JILUK OOOPYAOBaHHUs (ammapaTos),
OIpeAesAeMas 10 3aJaHHON TUIOTHOCTH TEIIOBOIO MOTOKA, 3aBUCHT OT PACHONOKEHUA
H30IHPYeMOTO 00bekTa (Ha OTKPHITOM BO3[yXe WIM B IOMEHICHUH), TEMIEPaTypHI
OKpyJXKaloImero Bo3ayxa(f,), TemmepaTrypel TemioHocuremss (f,), T€OMETPHYECKHX
pasMepoB ([ LMIMHIPUYECKMX anmaparoB - d,) ¥ BeIWYMHBI 3aJaHHOM HWIH
HOPMATHBHOM INTOTHOCTH TEILUIOBOTIO NOTOKA (§) WiH (¢;).

5.1.3. JImAd MIOCKMX TOBSPXHOCTEM M IIOBEPXHOCTEH ¢ OONbIHM pagmycoM
KpuBm3HEL (R 2 1,0 M) TommuHA TEIUIOM3OJIAMMOHHOIO CJIOA OIPENSIAeTCS IO
JOIYCTUMON INTOTHOCTU TEILTOBOTO IOTOKA € €OWHHULIBI ITOBEPXHOCTH H30IHUPOBAHHOTO
00BeKTa.

Pacuer BEIIOHAETCA 10 (HOpMyIIe:

t —t
§ =L, e, (5.0),
q

uz u3

TJ€: Ay — TEIUIONPOBOAHOCTD H30JAIIOHHOrO ¢iiost, BT/(m-°C), ;



t,, — Temmeparypa TeioHocures, °C;

1, — cpemHeronoBas TeMIEpaTypa OKPYKaroIEero Bo3ayxa — JJis

000pyAOBaHUA, PACTIONOXKESHHOTO HA OTKPHITOM BO3IyX€,
WK PacueTHAS TeMIeparypa B momemenuu, °C,

¢ — NIOTHOCTH TETLIOBOTO OTOKA ¢ &IMHAITB TIOBEPXHOCTH, BT/M?.

TennonpoBogHOCTh TEILIOM3OIALUOHHOIO MaTepualla MPUHUMAETCA TPU CpeaHel
TeMIIepaType TEIUIOU30AIIMOHHOTO CII0S.

5.14. Jlna ammapaToB Hapy)KHbIM nuamerpoM 1220 MM 1 Gojee TOMIUHA
TEIUIOM3O0JSIIIMOHHOTO  CJI0SI IO HOPMHPOBAaHHON IIOTHOCTH TEIJIOBOTO  TIOTOKA
ompenenserca o Gopmyne (5.1) 1 HOpMaM IUIOTHOCTH TEIIOBOTO TOTOKA A ILIOCKOH
IIOBEPXHOCTH.

IIpm 3amannOil JIMHEWHONW TUIOTHOCTHM TEIIOBOIO IIOTOKA, OTJIUYHOH OT
HODMUPOBAHHOH (TE€IJIOBOH IOTOK ¢ €IMHULBL JAJMHBL amnmapara) il E
OWJIMHAPUYECKAX AamnmapaToB HapyXXHBIM auamerpoMm 1220 —1820 MM TonmuHa
TEILIOBOH M30JLUU ompeaensaeTcs no popmyne (5.2).

5.1.5. Ing UMIMHAPUYECKUX anmaparoB Hapy>KHBIM muamerpoM 530 — 1020 mm
TOJILIMHA TEIJIOBOW M30JALMY [0 HOPMUPOBAHHON MU 33JaHHOH ILUIOTHOCTH TEIUIOBOTO

moToKa onpeneniercs mo popmye (5.2).

lnd”3=2-7t-7\,u3~ tm_to_ 1 (52)
du ql n.dnan ’ .

rae:  d, — HapyKHBIA JHAMETP U30JIAMHOHHON KOHCTPYKIIUH, M;
d,; — HapY KHBIH HAMETP M30JUPYEMOrO OOBEKTA, M,
t,, — TeMneparypa Tennonocutens, °C,
1, — cpemHeroaoBad TEMIIEpaTypa OKPY Karoiero Bo3ayXa — IJid aniapaTos,
PACTIONOKEHHBIX HA OTKPHITOM BO3AYX€, HIIM pacueTHass TeMIepaTypa B
noMmerneHun, °C,

¢; — pacueTHas JHUHEHHAas MIOTHOCTh TEILIOBOrO MOTOKa, BT/M,

o, — KOS(l)(I)I/IL[I/ICHT TEIUIOOTAAYH OT IMMOBEPXHOCTH U3OJIALINA K
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OKpyIKaroleMy Bo3ayxy, Br/(mM>-°C).

TommuHy M30ISMIMA BEIYUCISIOT T Gopmye:

d d
S = x| Zwm
ws > - ; (53)

H

rae d,,— TOJIIMHA W30IHN, M.
5.1.6. B tabmuumax 5.1 - 5.6 mpuBemeHbl pacueTHBIE 3HAYCHHUS TONIIHHBI

TEMIIOU30JANMOHHOTO CJIOA, OTBEYAIOINEe HOPMAaM IIOTHOCTH TEIUIOBOTO MOTOKA, B
KOHCTPYKIMAX TEIJIOBOM MU3OJAMHUHA Ha OCHOBE TEIUIOM3OJSMIHOHHBIX W3ICIHI
URSA® s 060pymoBanus (aIIapaToB), yCTAHOBICHHOTO HA OTKPHITOM BO3IYXE B
peruoHax co cpenneromopoii Temneparypoit +5°C, 0°C u -5°C u B noMeIeHuH.

[Ipu pacuere TOMIMUHBI TEILIOBOM H3QJLIIMM ANNapaToB, PACIOJOXCHHBIX B
MOMEMICHUAX YUTEH BHUJ 3AUTUTHOTO MOKPHITHS.

[Ipu ompenenacHUM TOMIIHHBI TCIUTOW3OIIIMOHHOTO CJIOS U3 TCIUIOM30JISIIIAOHHBIX
m3aemuit URSA™ B KOHCTPYKIHAX TEILIOBOH H30IAIMN 000PY/I0BAHHSA TEIUIONPOBOTHOCTD
[IPUHUAMANach Ha OCHOBaHWMK AaHHBIX 1Y 5763-002-00287697-97 u pesynpratos
Ma0OpaTOPHBIX M3MEPEHUM TEILIONPOBOTHOCTH M3Aenmit Mapok M-25; I1-35; I1-60 mpu
Temmepatype 125°C ¢ yuerom ko3 PuiieHTa YIIOTHEHHS B KOHCTPYKITHH, IPOBEISHHBIX
UCTIHITAaTeIbHBIM HEeHTpoM AQ «TemmonpoekTy.

[Ipr TpOEKTHPOBAHWHM pACUCTHBIE 3HAYCHWSA TOJINUHBI TEIIOBOM M3OJILUH,
mpuBeneHHbIe B Tabmamax 5.1 — 5.6. ciemyeT OKpyIWIAThH A0 TOJIIMHBI KpaTHO# 10 MM.
[Tpu pacyeTHOM 3HAYEHWH TOJINMHBI HA 3 MM Oombinem, uem Omkaliinee 3HAYEHHE
kpatHOe 10 MM, cremyeT MpUHMMATH €TO MEHBINEE 3HAUCHWE, SCITM PACUeTHas TOJIIUHA
M30JLIMHE TIPEBbIIaeT Oosbiie, ueM Ha 3 MM , Ommkaiiniee kparHoe 10 MM 3Ha4ueHHe,
ClIeyeT MPUHUMATh, COOTBETCTBEHHO, €ro 0oJbllee 3HaUCHHE.

5.1.6.1. B tabnmuumax 5.1 - 5.2 npHBEeNEeHHl pacueTHbIC 3HAUCHHUA TOJIIAHBI
TEIION30MALUOHHOrO CIIOSI, OTBEUAIOIINE HOPMaM IUIOTHOCTH TEIUIOBOTO IIOTOKA B
KOHCTPYKIIUAX TEIUIOBOH HM30JAIMH HAa OCHOBE TEMJIOW3OJSALMOHHBIX MaTOB URSA®
Mapku M-25 pna o0GopymoBaHHsA, DPAacCHONOKEHHOTO Ha OTKPBHITOM BO3OyXE B

pEermonax co cpeaHeroqopoii Temmneparypoit +5°C, 0°C u -5°C ¥ B MOMEIUEHHUH.



ToJIHHA TETION30IAMOHHOTO oA B KOHCTPYKIHAX Ha ocHoBe m3menuii URSA® mapku M-25,
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Ta0Omuna 5.1.

OTBCHAromasA HopMam IJIOTHOCTH TCIIJIOBOTO IMOTOKA IJIA O60pyI[OBaHI/I$I, PaCImoJI0KCHHOTO Ha OTKPBITOM BO3YXC.

% TemmepaTypa OKpyKaromero Bo3ayxa, “C

§ % 5 0 5

’% i Temueparypa uzonupyemoii nopepxuoct, °C

i % 20 50 100 150 180 20 50 100 150 180 20 50 100 150 180
P-% Pacuernas TOJIHUHA TEIVTONU30BIITUOHHOTO CJIOS B KOHCTPY KITUN, MM

530 31 53 80 99 110 43 59 84 102 113 54 65 88 105 115
630 31 55 81 102 114 43 61 85 105 117 54 67 89 108 119
720 31 55 83 104 116 43 61 87 107 118 54 67 91 110 121
820 32 56 85 106 119 43 62 89 109 119 55 68 92 113 124
920 32 57 85 107 121 43 63 89 110 122 54 69 93 113 125
1020 32 57 86 108 124 43 63 90 111 127 54 69 93 114 130
Blzg%e 33 61 92 120 137 44 67 96 123 139 55 73 100 126 142
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Tabmama 5.2.

TonmuHa TEMION30JAIMOBHOTO €104 B KOHCTPYKUHMAX HA OCHOBE H3/ICIIHIA
URSA® mapku M-25, oTBeuaroIas HOpMaM IUIOTHOCTH TEILIOBOTO MOTOKA

Ut 000pYIOBaHUA, PACTIOJIOKCHHOT'O B IOMEIICHHUH,

Temmepatypa uzomipyemoii mosepxuocta, °C
Hapy>xnprii Tun
JHAMeTp 50 100 150 180
MOKPHITHS
anmapaTa, MM PacuetHas ToMUHHA TEMIOU3OAHOHHOTO CI0S B
KOHCTPYKIHH, MM

530 METaJII 42 72 94 106
HEMETAJLT 44 74 96 108
METaJLT 42 73 96 107

630
HEMETAJI 44 75 98 110
MeETaJuT 43 75 97 109

720
HEMETAJLT 45 77 99 112
METaJIT 43 75 99 112

820
HEMEeTaJLI 45 78 101 114
METaJLT 44 76 100 114

920
HEMETaJLI 46 79 102 116
MeTaJut 44 77 101 116

1020
HEMETaJLI 46 79 103 118
MeTajul 47 83 112 130

Bonee 1020

HEeMeTaJLl 49 85 114 132

51.6.2. B tabmumax 5.3. w 5.4. NpuBeOeHH PACUCTHBIC 3HAYCHHA TOJIIMHBI

TCINIOU3OJIANHOHHOI'O CJIOA, OTBCHAKINHC HOpMaM IIJIOTHOCTH TCIINIOBOIO IIOTOKA B

KOHCTPYKUMAX TEIUIOBOH H30IAUMK Ha OCHOBe T URSA® mapku I1-20 11s ammapaTos

puamerpoM oT 530 MM 10 1820 MM, paclonoKEHHBIX Ha OTKPBHITOM BO3IYXC B PErHOHAX

co cpeaHeronoBoii temmeparypoii +5°C, 0°C u -5°C u B IOMeIeHUH.



ToMNIKHA TEITON30MAIMOHHOTO CIIOA B KOHCTPYKIHAX Ha ocHoe m3aemmit URSA® mapku I1-20,
OTBEUAIOLIAs HOPMaM IUIOTHOCTH TEILIOBOIO MOTOKA JJI1 000PYAOBAHUA, PACIOI0KEHHOIO HA OTKPBITOM BO3LYXE.
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TaOauma 5.3.

% TemmepaTypa okpykarormero Bosayxa, *C

§ % 5 0 5

’E g Temueparypa uzonupyemoii mopepxuoct, °C

é = 20 50 100 150 180 20 50 100 150 180 20 50 100 150 180
£ Pacuernast TOJIIMHHA TCINIOU30JBITUOHHOTO CJIOA B KOHCTPY KITUU, MM

530 35 60 87 106 117 48 66 92 109 120 61 73 96 113 123
630 36 61 89 110 121 48 68 93 113 124 61 75 98 117 127
720 36 61 90 111 123 48 68 95 114 126 61 75 99 118 129
820 36 62 92 114 125 49 69 97 116 128 62 76 101 120 130
920 36 63 93 114 126 49 70 97 118 129 62 77 102 121 132
1020 36 63 93 115 131 49 70 98 119 135 62 77 102 122 138
BIOOHZ%e 39 67 99 127 144 52 74 104 131 147 65 81 108 134 150
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TaGmmma 5.4.
TonmpHa TEMIOU30JIAMEORHOTO ClIOA Ha OCHOBe m3aemuii URSA®
mapku [1-20, oTBeHaromas HopMaM IIOTHOCTH TEILJIOBOTO MOTOKA

JUTst 000py IOBAaHUA, PACHONIOKEHHOTO B IIOMELICHHH.

Temmeparypa uzompyemoil mopepxaocty, °C
Hapy>xubrit Tum
AMaMeTp 50 100 150 180
TMOKPHITHS
anmnapara, Mm PacuerHas TONMIUHA TEMIOU3OJISLIMOHHOrO CJI0s B
KOHCTPYKLIMH, MM

METaJUT 46 78 100 111

530
HEeMETaJLI 48 80 103 114
MeTaJu1 46 79 102 113

630
HEMETaJl 48 82 104 116
MeTajut 48 81 103 115

720
HEMEeTaJLI 50 83 106 118
MeTasut 48 81 105 118

820
HEMETAJLI 50 84 107 120
MeTaJIT 48 82 106 120

920
HEMEeTaJLI 50 85 109 122
MeTaJt 48 83 107 122

1020
HeMeTaJl 51 85 110 124
METaJlI 51 89 118 136

bonee 1020

HeMeTaJlI 53 92 121 138

5.1.6.3. B tabnuuax 5.5. u 5.6. mpuBEACHBI PAaCUYCTHHIC 3HAUEHHS TOJIIUHBI
TEMJION3O0JALUOHHOTO CJIOA, OTBEYAIOIINEe HOPMaM IUIOTHOCTH TEMJOBOTO0 MOTOKAa B
KOHCTPYKIHUAX TEMI0BOH M30aamuu Ha ocHose it URSA® mapok I1-30, I1-35, I1-
45 u I1-60 nana obopynoBaHus C OOJIBIIMM pPaJMyCOM KPHBH3HBI H C ILIOCKHMMH
MOBEPXHOCTAMH TMpPH TeMmmeparype TemnoHocutens ot 20°C mo 180°C,
pPacmoNIO)KEHHOTO Ha OTKPBITOM BO3JlyXe B pPErWoHaXx CO CPEIHEromOBOi

temmnepatypoii +5°C, 0°C u -5°C ¥ B IOMEIICHHH.
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Tabnuma 5.5.

ToMIKHA TEMIOU30ALMOHHOTO C/I0sA B KOHCTPYKIMAX Ha OCHOBE M3iemmii URSA® Mapku [1-
30, I1-35, I1-45, u I1-60, obecneunBaromas HOpMBbI IUIOTHOCTH TETUIOBOTO ITOTOKA J1JIA
MIOBEPXHOCTEH ¢ OOJTBITNM PagryCOM KPUBH3HBI M THIOCKHX MPH PACUETHOH CPETHETONOBOM

TEMITEPATYPE OKpysKarormero Bosayxa +5 °C;.0°C;-5°C.

E < Temmepatypa 130/ pyemMoit moBepxHocTH, “C
R3S 20 50 100 | 150 | 180
E 8 PacueTHas ToMIMHA TEMIOU30ISLIUOHHOIO CJIOS
= " B KOHCTPYKIHH, MM

+5 38 61 88 112 125

0 48 67 92 115 128

5 60 73 9 118 131

TaGmuua 5.6.

TommpHa TEOM30EIIMOHHOTO CJIOS HA OCHOBE M3/ICIIHA URSA® Mapku [1-30,
I1-35, 1145, n IT-60, obecrieurBaroas HOPMbI TIOTHOCTH TEINIOBOTO TIOTOKA JIjIs IOBEPXHOCTEH C
OONBIIM PAIFLyCOM KPUBH3HBI M IUIOCKUX, PACTIONIOMKECHHBIX B IOMCIICHHIH.

Temmeparypa usonupyemoii nosepxuoctu, “C
Tun 50 100 150 180
IOKPBITHS P
aCUETHAs TONIIHHA TEILIOU3OJISIHOHHOTO CJIOS
B KOHCTPYKIIMH, MM
METANIHYECKOE 46 79 103 118
HEMETAIUTAYECKOE 48 81 106 120

5.2. TerutoBast M30JIMILMSA € NEJILIO 00ecneYeHHs

3a/IaHHOM TeMIepaTypbl HA TIOBEPXHOCTH H30JISIITHA

5.2.1. TennoByi0 H30IAIMIO 00OPYIOBaHM (aNmapaToB) MO 3aJaHHON TeMIeparype
Ha TMOBEPXHOCTH W30JSLUU BHIIOMHAIOT B Cllydyae, KOTJa TEMJIOBbIE MOTEPH HE
perjJaMeHTHPOBAaHbI, HO, B COOTBETCTBHHM C TpcOOBAHMAMH TEXHHKH O€30MacHOCTH,

HEOOXOAUMO 3aIIUTHTh OOCNY)KHBAIOIMWM TEPCOHAI OT OXOrOB MIH CHH3WUTH

TCILJIOBBIACICHUS B IIOMCIICHU N .
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5.2.2. B cooTBeTCTBHMH C CaHMTapHHIMH HopMamud ® TpeOoBammamu CHull

2.04.14-88 TemmepaTypa HOBEPXHOCTH PAacHOJO)KCHHBIX B IOMCIICHHHM H30JAPYE€MBIX
00bekToB NMpH Temneparype Temnonocutensd Hwke 100°C He nomkHa npesbimath 35°C, a
npy temiepatype teronocurens 100°C u Gonee He noinkaa npesbimars 45°C.

B ofcayxuBaemoif 30He HA OTKPHITOM BO3AyXE TEMICPATypa IOBEPXHOCTH
H30JAIIH ¢ MCTAIUIMICCKAM 3aIATHBIM TTOKPHITHEM JIOJDKHA OBITh He Bhimie 55°C, a mis
JIPYTHX BHJOB MOKPHITUI HE A0JDKHA ipeBbimaTh 60°C.

5.2.3. TonmuHa TEMIOBOM H30JSILMK OOOPYAOBAHWS (ANapaToB), OmpeAesieMas
10 3aJJaHHOM TeMTIEpaType Ha e TIOBEPXHOCTH, 3aBUCHT OT PACTIONIOKEHUS H30JIHPYEMOTO
o0beKkra (Ha OTKPBHITOM BO3JyX€ WM B IIOMEIICHWH), TEMIIEPATyPbl OKPYXKAIOIIErO
Bo3ayxa, (Z,), TeMmmepaTypel TemnoHocutens, (f,), HapyxHoro pgwmamerpa, (d,) u
ko3 dunmeHTa TEMIOOTAAYH OT IOBEPXHOCTH K OKPYXKAfOMEMy BO3IYXY (), BT/(MZ'K).

Pacyer TONIIMHBI TEMIOBOH W3OMAOMH U1 TUIOCKAX W UAJIHHIPUICSCKIX

TIOBEPXHOCTEH ¢ HAPYKHBIM JHAMETPOM 2 M U 00JIee BBIIOIHACTCS 10 hopMyJIe:

— }\'us(lm _t;c) (54)

- aH(tK _to)

e Pacuer TOJIIIHAHBI TEIJIOBON U30JIAIHANA IS TUIHHAPHYCCKUX ITOBCpXHOCTCﬁ C

uz

HapY>XHBIM THAMETPOM MEHEE 2 M BHITIOHSACTCA IO hopmy ie:

Ay o i _ 20 (t, = 1,)
d,d, o, d-@-1) OV

rae:  t,— TeMmeparypa Ha MOBEPXHOCTU U30JHOHHOM KOHCTpYKuuH, °C;

to by d,,, d, —Te xe, a10 1 popmymax (5.1 1 5.2).

52.4. Kospdumuenr Ttemnoornaun, (o), HPAHEMAIOT B COOTBETCTBHH C
mpunoxeanmem 9  CHull 2.04.14-88 «TemmoBas w3omimust  oOopymoBaHHsS U
TpyOOTIPOBOMOBY.,

5.2.5. Ilpu BBIOOpE 3aMIMTHOTO MOKPBITHA TEILIOBOM HM30JSLHMH 0OOpPYyIOBaHHS ,
pacmoNOXEHHOTO B TMOMEIICHWH, YYHTHIBAIOTCA paJHAlAOHHBIC CBOWCTBA €ro

moBepXHOCTH. Jlnsi CHIDKEHHS TOJNIMMHUHB TEIUIOM30JILMOHHOIO CJIOS  PEKOMEHIYeTCA
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OPHMEHATh  3AIMHTHOE [OKPHITHE C BBICOKHM KOS(PDHUIMEHTOM  H3JIy4YeHHUA

(HeMeTau4eckoe). A TeX € pacuyeTHHIX YCAOBHH IPH METAIMICCKOM 3allUTHOM
MOKPBITAY PacyeTHAA TOJIINHA H30JALUMHE CYICCTBEHHO BBILIE.

5.2.6. [Ipu NpOCKTUPOBAHWH PacUCTHHIC 3HAYECHHUA TOJMIMHBL TEILIOBON H30JIALHH,
IIPUBEACHHEIE B Tabymmax 5.1 — 5.6. ciemyeT OKpYIJIATH A0 TOJIMMHBL KpaTHOH 10 MM.
[Ipy pacueTHOM 3HAYCHMM TOJMIUMHBI Ha 3 MM OojblieM, 4eMm OJmkaiiliee 3HaYeHWE
KpatHOe 10 MM, CI€AYyEeT MPUHUMATh €r0 MEHBIICE 3HAYCHHUE, €CIH PACUYETHAs TOJIIUHA
H30JIUK IPEBEIIACT Oonbime, deM Ha 3 MM, Ompkalimmee kparHoe 10 MM 3HA4YeHHS,
CJICMYET MPUHAMATE, COOTBETCTBEHHO, €r0 0OJIbIICE 3HAUCHHUE.

52.7. B tabamumax 5.7. — 5.9. HpUBEACHBl PacUCTHHIC 3HAUCHHA TOJIIHMHEI
TEILIOM30/IAIIHOHHOTO CJIOA M3 TEIIOM30MANHOHHEX MatoB URSA® mapkm M-25 B
KOHCTPYKLMAX HM30JALUU O0OpYyIOBAaHHA, PACIONOKEHHOIO B IOMEIIEHHAX C
temneparypoir 20°C ® Ha OTKDPHITOM BO3AYXC CO CPSIHCH MaKCHMAaJIbHOM
TEMIIEPATYPOi caMoro jkapkoro Mecsua 10 25°C Bii. u 6onee 25°C.

3amaHHasg TEMIIEpaTypa Ha MOBEPXHOCTH H30/ALMH IPUHATA 0 YCAOBHAM 11.5.2 2.

Ilpu ompenencHUM TONMUHBI TCIUIOM3OJAMOHHOTO CJIOSA K3 TCILUIOM3OJIALMOHHBIX
u3aemuit URSA® B KOHCTPYKUMAX TEILIOBON H30MAIME 000PYIOBAHHA TSIUIOIPOBOAHOCTD
[IPUHAMAJIACh AHATOTUYHO 11.5.1.6.

Tabmma 5.7.
TomnuHa TeNIOU30IALUOHHOTO CJIOA B KOHCTPYKIUAX HA OCHOBE HW3ICNUM

URSA® mapku M-25, oTBeuaromas TpeGOBaHHAM TeXHHKH GE3011aCHOCTH
IUT 000PYAOBAHUSA, PACIONOKEHHOTO B IIOMEIIEHHH ¢ TemnepaTypoii 20°C.

= s Tun 3amuTHOrO MOKPHITUS

A g ih METaJUILYECKOe I HEMETaJTINIECKOe

% § % Temnepatypa usonupyemoii nosepxsocru, °C

S & E | 100 | 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180

i PacuerHas TommuHA TEMITOU30JSIIHOHHOTO CJI0S1 B KOHCTPYKLHH, MM
530 31 23 30 37 45 17 13 17 21 25
630 31 23 30 38 45 18 13 17 21 25
720 32 23 31 38 46 18 13 17 21 26
820 32 24 31 38 46 18 13 17 21 26
920 32 24 31 38 46 18 13 17 21 26
1020 32 24 31 38 46 18 13 17 21 26
Boxee 1020 33 24 32 40 48 18 13 17 22 26




TONIIMHA TEMIOH30AHOHHOTO CJI0s B KOHCTPYKIHAX Ha ocHOBe m3eiuit URSA®
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TabGmauma 5.8.

Mapku M-25, oTBeuaromas TpeOOBaHHAM TEXHUKU 0€30MaCHOCTH

Ut 000pYTOBAHMA, PACHONI0KEHHOTO HA OTKPBITOM BO3IyX€ B PETHOHAX
CO cpeiHell TeMIepaTypoii caMoro skapkoro Mecsa 10 25°C Bk

Tun 3alUTHOrO MOKPHITHA
’E § Eﬂ METaLTHYECKOE HEMETAJLTHYECKOE
é: § % TemnepaTypa n3onupyemoit mosepxHoctu, °C
& R E [ 100 [ 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180
N PacueTHas TOJIIMHA TEMJIOU3ONAHOHHOTO CJI0S B KOHCTPYKUHH, MM
530 11 16 22 28 34 5 7 10 13 16
630 11 16 22 28 34 5 7 10 13 16
720 11 16 22 28 34 5 7 10 13 16
820 11 16 22 28 34 5 7 10 13 16
920 11 16 22 28 34 5 7 10 13 16
1020 11 16 22 28 34 5 7 10 13 16
Bonee 1020 11 17 23 29 36 5 7 10 13 16
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Tabnuia 5.9.

TOJIINHA TETIOH30JAMHEOHHOTO CJIOS B KOHCTPYKIMAX Ha ocHose m3emaii URSA®™ mapku
M-25, oTBeuaronias TpeOOBAHUAM TEXHUKHU 0€30IIacCHOCTH AJI1 000pYAOBaHHMS,
PacCoONOKEHHOTO Ha OTKPBITOM BO3JYyX€E B PECHOHAX CO CPEAHEH TEMIIEPAaTypoOi caMoro

*xapkoro mMecsma 6onee 25°C.

Tun 3aLIUTHOr O MOKPBITHA

}E § E‘“ MCTAJUIHYCCKOC HECMCTAJUIHYECKOE

é E g TemnepaTypa H3oaUpyeMoii moBepxHocTH, °C

oY E 100 | 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180

Pacuernas TOJIIIHHA TCIUIOU3OJATHOHHOIO CIOA B KOHCTPYKIHHA, MM
530 14 21 28 35 42 6 9 12 16 19
630 14 21 28 35 43 6 9 12 16 19
720 14 21 28 35 43 6 9 12 16 20
820 14 21 28 36 43 6 9 12 16 20
920 14 21 28 36 44 6 9 12 16 20
1020 14 21 28 36 44 6 9 12 16 20
Bonee 1020 14 21 29 37 46 6 9 12 16 20
5.2.8. B rtabmammax 5.10. — 5.12. mpuBeAeHB pacUYCTHHIE 3HAUECHUA

®
TOJNMHMHBl TEMIOHU3OMAMMOHHOTO CIOS M3 TEILIOM3OMAMUOHHBIX mIHT URSA®

Mapku [1-20 B KOHCTPYKUHAX H3O0IALMH OOOPYyIOBAHHA, PACMOJOXKEHHOTO B

nomMemeHuax ¢ temmepatypoii 20°C M Ha OTKPBITOM BO3AYX€ CO CpeaHel

MaKCUMallbHOM TeMIepaTypoil camoro xkapkoro mecsaua go 25°C Bkia. u Gouee

25°C.

3amanHas

TeMmeparypa

yciaoBuaM m.5.2.2.

Ha

IMMOBCPXHOCTH H30JIAOHHU NPHHATA

Imo
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Tabmuma 5.10.
ToNIMHA TEMIOM30IAIHOHHOTO ClIOs B KOHCTPYKIMAX Ha ocHoBe m3enmuii URSA®™ mapku

[1-20, oTBeHaromas TpeOOBaHMAM TSXHUKH O€30ITaCHOCTH TS 000PYAOBAHHUA,

PaCIIOJIOKEHHOTO B TIOMEIIEHHH ¢ Temmeparypoii 20°C.

T 3alUTHOrO MOKPBITHS
’E E- E‘\ METAJUIHYCCKOEC | HCMCTAJJIHICCKOC
E % g Temneparypa uzonupyemoi nosepxuocru, °C
& RE [100 | 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180
N PacuerHas TOMIMHA TEMIOU30ISALMOHHOrO CJIOS B KOHCTPYKIHA, MM
530 33 [ 25 [ 32 | 30 | 47 | 19| 14| 18| 22| 26
630 34 | 25 [ 32 [ 30 [ 47 ] 19| 14 ] 18| 22 | 26
720 34 | 25 [ 32 | 40 | 47 | 19 | 14 | 18 | 22 | 27
820 34 | 25 | 32 | 40 | 48 | 190 | 14 | 18 | 22 | 27
920 34 | 25 | 32 | 40 [ 48 | 190 | 14 | 18 | 22 | 27
1020 34 | 25 | 32 | 40 | 48 | 190 [ 14 | 18 | 22 | 27
Bonee1020 | 35 | 26 | 33 | 42 [ s0o [ 19 | 14 | 18 | 23 | 28

Tabmuma 5.11.

Tomnuua Temon30JIAMUOHHOTO CJIOS B KOHCTPYKIMAX HA OCHOBE H3JEIHit URSA®
mapku [1-20, orBevaromas TpeOOBaHUAM TEXHHKH 0€30MaCHOCTH
A1 000py AOBaHUs, PACHONIOKEHHOTO HAa OTKPHITOM BO3yX€E
B PETHOHAX CO CPEAHEH TeMIIEPATypOii CaMOro )kapkoro mecsua 10 25°C BKII.

= b=} Tum SALUTHOr O MOKPBITHUS
E § ;ﬁ METAJUIHYCCKOC I HEMETAJITHYCCKOC
~ 0
é § § Temneparypa H30JaHpPyeMOil mOBEPXHOCTH, C
& &g [100 [ 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180
< PacuerHas TONIKMHA TEIUIOU30ISILIAOHHOTO CJIOS B KOHCTPYKIHH, MM
530 12 | 17 | 23 | 29 | 35 5 8 10 | 13 16
630 12 | 17 | 23 | 29 | 35 5 8 10 | 13 16
720 12 | 17 | 23 | 29 | 35 5 8 10 | 13 16
820 12 | 17 | 23 | 29 | 35 5 8 10 | 13 17
920 12 | 17 [ 23 | 29 | 36 5 8 10 | 13 17
1020 12 | 17 [ 23 | 29 | 36 5 8 11 13 17
Bonee 1020 | 12 | 18 | 24 | 30 | 37 5 8 11 14 | 17
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Tabauma 5.12.

ToJIHMHA TETTOM30NSIMOHHOTO CJIOS B KOHCTPYKIHAX Ha ocHose m3nemmii URSA® mapku T1-
20, oTBevaroias TpeOOBAHUAM TEXHHKH O€30MACHOCTH )11 000pPY/I0BAHHA, PACIIONMKEHHOIO
Ha OTKPBITOM BO3/IyX€ B PETHOHAX CO CPeAHel TeMIepaTypoil caMoro sxapKoro Mecaia oosee

25°C.

= R Tun 3aUIUTHOr O MOKPHLITUA

2 & METaJIHIECKOe | HEMETAJUIAIECKOS

i 3 53 é TemnepaTypa uzonupyemoii nopepxuocth, “C

§§E 100 | 120 | 140 [ 160 | 180 | 100 | 120 [ 140 | 160 | 180

Pacuernas TOJIIUHA TCIJIOU3OJIMUOHHOIO CJI0s1 B KOHCTPYKIIUH, MM

530 15 22 | 29 36 | 44 6 9 13 16 | 20

630 15 22 | 20 [ 37 | 44 6 9 13 16 [ 20

720 15 22 | 29 | 37 | 45 6 9 13 16 | 20

820 15 22 | 29 37 | 45 6 9 13 17 | 20

920 15 22 | 29 | 37 [ 45 6 9 13 17 | 20

1020 15 22 | 30 37 | 45 6 9 13 17 [ 20
Bosee 1020 | 15 23 30 39 | 47 6 10 13 17 | 21

5.2.9. B rabnuiie 5.13. mpuBeacHB paCUETHEIC 3HAYCHIS TOJIIAHBI TETUIOA30JIIAOHHOTO
CIIOS M3 TEIUTOM30 AIORHEIX T URSA® mapox [1-30, I1-35, T1-45 1 I1-60 B KOHCTPYKIIHAX
M30IAIMA  000pYJOBAHKSA, PACIHONOKECHHOTO B MOMCIICHMIX ¢ Temmeparypoir 20°C u Ha
OTKPBITOM BO3IYyX€E CO CPEIHEH MAKCHMAJIHHOM TEMIIEpAaTypOii camoro sxapkoro Mecsita 1o 25°C
BKIJI. U Gonee 25°C. 3amaHHas TeMrieparypa Ha MOBEPXHOCTH M30JHALMM TPHHSATA 10 YCIOBUAM

n522.
Tabimma 5.13.

ToNIIMHA TETLIOM30ALEOHHOTO CII0S B KOHCTPYKIMAX Ha ocHoBe m3aeiii URSA®
mapok [1-30, I1-35, T1-45 u [1-60, oTBeuaromas TpeGOBaHUIM TEXHUKH 0€30MaCHOCTH I
060opy IOBaHMA, PACIIOIOKEHHOIO B IIOMEIIEHHH ¢ TemmepaTypoii 20°C B Ha OTKPBITOM

BO3OYXE.
THUI 3aIUTHOrO TOKPHITHS

METAJINYECKOE || HEMETAJJINYECKOE
Temneparypa u3onupyemoil nosepxuoctu, °C

100 | 120 | 140 | 160 | 180 | 100 | 120 | 140 | 160 | 180

PacyerHas TONIMHA TENION30SILHOHHOTO CJIOS B KOHCTPYKLIHH, MM
noMeueHue 31 22 29 36 44 31 22 29 36 44
Ha
OTKPBITOM
BO3yXE C
TEMIIEPATYP
oit, °C:
mo25ekn. | 10 15 21 26 32 4 7 9 12 15
oonee 25 13 20 26 34 41 5 8 11 15 18

Pacnonoske
HUE
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5.3. TersioBasi H30JIALIHSA € IEJIbIO

NPEeAOTBPAICHHA KOHACHCAIHHN B/JIAI'H HA MOBCPXHOCTH H30/IALHH

5.3.1. TomuuHy TEIIOBOM HM30ANUH C IENBI0 MPEJOTBPAIUCHUT KOHICHCAIIH
BlIard M3 BO3LyXa HA TOBCPXHOCTH M30JALMUK BBIIONHAIOT IS  000pYIOBaHHS
(anmapaToB), PACHONOKEHHBIX B IOMELICHUH, CONEPIKAIMX BEIIECTBA C TEMIIEPATypoi
HIKE TEMITCPATypHl OKPY)KAIOMEro BO3AyXa, B TOM UHCIEC XOJNOTHYIO Boxy. Jlma
00'BEKTOB, PACHIONIOKEHHBIX HA OTKPBITOM BO3AyXe, TAKOH pacueT He BHIIOJNHAIOT.

5.3.2. Ha BenwuWHy TONIMHHB  TEIUIOM3ONALMOHHOTO  CIOA A
MpeJOTBpPAIleHUs]  KOHACHCAIMM  BJAard W3  BO3AyXa Ha  MOBEPXHOCTH
TCMION30ANMOHHON  KOHCTPYKIUH  BJIMAIOT  OTHOCHTENBHAs  BIAKHOCTH
OKpyXaromero Bo3ayxa ( ¢ ), TeMmmepaTypa Bo3ayxa B moMemeHWu ( f, ) W BHJ
3aIMUTHOTO TMOKPHITHA. [IpH HCIIOTB30BAHAN MOKPHITUSA C BEICOKMM KO3 puumenToM
M3IIydeHua (HEMEeTaUIMYeCKOT0), pacueTHas TOJIIWHA W30JANHH CYI[EeCTBEHHO
HUDKE.

PacueT TOMIMWHBI TEMJIOBOW W3OMANMH JUIA IUIOCKMX U  IJIHHAPHYCSCKAX

ITOBEPXHOCTEH C HAPYXHBIM JHAMETPOM 2 M U OoJree BBIMONHAETCS 1O hopmye:

At —t
6”3= usz o m_l ,
a \7,—t

o k

(5.6)

PacueTnyi0 TOMMHY TEIIOBOH M3OMALMM [ OOOpPYJOBAHHA C HAapyXKHBIM

JIUAMETPOM MEHEE 2 M OIPEACISIOT 1o Gopmyie:

d, In d, 2%, [t -1,
d d a,-d, (t, -1t

H H

—1|, (57)

TIOCTIE OTIPECICHNS d,,/d, TOMIIHY U30JALMH onpenessoT mo Gopmyie (5.3).

5.3.3. lnsa onpeneieHus TOJNMIMHBL U30JALNH CIEAYET 3a4aTh TEMIIEPATYPy Ha
IOBEPXHOCTH W30MANNH, ( f, ), BBIIE «TOYKH POCHI» IIPH TeMIeparype H
OTHOCHTEIBHOM BIXXHOCTH OKPYKAIOIEro Bo3Ayxa ( (¢ ) B MOMEIIEHHH.

Jonycramenii epenan remmepatyp (£, - £,) peKOMEHIYETCs IPUHUMATH IO TabJIHIle

5.14.



Jomycrumsrii meperan temmepatyp (£, - L)
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Tabmmma 5.14.

Temmeparypa OrHOCHTeNbHAS BIAKHOCTE Bo3ayxa, (O, %
Bo3AyXa, 50 | 60 70 80 9
lor"C Pacuernblii nepenan, (,- t) 'C
10 9,8 73 5,1 3,1 1,5
12 9,9 73 5,1 3,1 1,5
14 10,1 7,4 52 32 1,5
16 10,2 7,6 53 3,3 1,5
18 10,4 7,7 54 33 1,5
20 10,5 7,8 5,4 3.4 1,5
22 10,7 79 5,5 34 1,5
24 10,9 8,0 5,6 3,5 1,6
26 11,0 82 5,7 3,5 1,6
28 11,2 83 58 3,6 1,6
30 11,4 84 5,9 3,6 1,6
35 11,8 8,8 6,1 3,8 1,7

5.3.4. Koadpdunuent temnoormauu (¢,)cienyeT NPUHUMATE B COOTBETCTBHH C

npunoxenueM 9 CHull 2.04.14-88.

5.3.5. Tlpu OpOEKTUPOBAHHH CIEAYET MPUHUMATH TONIIUHY TEIUIOBOH H30JIALUU B

KOHCTPYKIH, KpaTHyio 10 MM, mpH 3TOM OKPYIJIATH CJIE€AyeT TOJABKO B OOJBIIyIO

CTOpOHY.

5.3.6. PacueTHasd ToJIMHA TEIUJIOBOM H3OJAIHH H3 TEILUIOH3OJAIHOHHBIX

u3nenuit URSA® mpu Temmepatype Bo3ayxa B momemeHHE 20°C H OTHOCHTEIbHOM

BJIAJKHOCTHU 710 75% BKJI. v 0T 76 1m0 80 % mpuBenena B tabnunax 5.15 — 5.19.

HpI/I TEMIICPATYPC M BJIAXKXHOCTH BO34yXa B IMOMCIICHHH, OTIHYAIOMHXCA OT

yKa3aHHBIX, TOJILIMHY H3OJALNHH CIEAyeT ompeaenath mo ¢popmymnam (5.6) unu

(5.7), Tak KaK C TOBBIIICHHEM OTHOCHTEJIBHON BJAXHOCTH BO3AyXa IIpH

OTCYTCTBUY BCHTHJIALMH TOJINHHA H30JAMHH 3HAYUTCIIBHO BO3pacTacT.
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Tabmma 5.15.

TonuEHA TEIION30IANHOHHOTO CI0S B KOHCTPYKIHMAX Ha ocHoBe m3aemuii URSA”® mapku M-25 obecneunsaromas

MPCAOTBPALICHHE KOHACHCALMH BIIATH M3 BO3AYyXa AU 000pYJOBAHIN, PACIIONOKCHHOrO B MOMEINCHHH TIpH Temiepatype 20°C u

PAacUETHOI OTHOCUTENIBHON BIa;KHOCTH BO3AyXa 10 75% BKIL

Tun 3ammTHOTO IIOKPBITHUA

1020

=

)E % MCTAJLJIMYECCKOC HCMCTAJUIMYCCKOC

E 8 § Temneparypa H30UpyeMoii oBepxHocTH, °C

m% g 10| 5 | o |-10|20/|-30|-40|10] 5] 0 |-10]-20]-30]-40

E( TonmuHa TEMIOU30JIAMOHHOTO CJIOS B KOHCTPYKITUH, MM

530 | 10 | 19 | 27 | 43 | 59 | 74 | 88 | 7 | 13| 20 | 31 | 43 | 54 | 65
630 | 10 | 19 | 27 | 44 | 59 | 75 | 89 | 7 | 13 | 20 | 32 | 43 | 55 | 66
720 | 10 | 19 | 27 | 44 | 60 | 75 | ot | 7 | 14 | 20 | 32 | 44 | 55 | 66
820 | 10 | 19 | 27 | 44 | 60 | 76 | 92 | 7 | 14 | 20| 32 | 44 | 56 | 67
920 | 10 | 19 | 28 | 44 | 61 | 77 | 92 | 7 | 14 | 20 | 32 | 44 | 56 | 67
1020 | 10 | 19 | 28 | 45 |61 | 77 | 93| 7 | 14 | 20 | 32 | 44 | 56 | 68

bomee 1101 1o | 28 | 47 | 65 | 83 | 101 ]| 7 | 14 | 20| 33 | 46 | 59 | 72
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Tabmua 5.16.

TONIMHA TEIIOM30AMHOHHOTO CJI0S B KOHCTPYKIHAX Ha OcHOBE m3meymmit URSA™ mapku M-25, obecneunsaromas

IPEIOTBPALICHAS KOHICHCAIIMH BJIATH U3 BO3/AyXa /Ui 000PY/I0BAHMA, PACIIOJIOKESHHOTO B IIOMeIeHr: npu Temieparype 20°C u

PacyYeTHOH OTHOCUTENBHON BIAKHOCTH BO3AyXa 0T 76 10 80 % BKiI.

Tun 3amuTHOTO ITOKPBITHA

1020

-

)E § METAJTTITUYECCKOC HEMECTAJTIINYCCKOC

E g § Temmeparypa H30IUpyeMoii moBepxHocTH, °C

§ g 10 s | o |-10]=20]=30/|40]10]5 /|0 /-10]-=20]|-30]-40

E[ TOJIHII/IHa TEIIOU30IANUOHHOTO CJI0A B KOHCTPYKIWA, MM

530 | 14 | 24 | 34 | 54 | 72 | 89 |106] 10 | 18 | 25 | 39 | 53 | 66 | 79
630 | 14 | 24 [ 35 | s4 | 73 [ 91 |108] 10 | 18 | 25 | 40 | 53 | 67 | 80
720 | 14 | 25 [ 35 | 55 | 74 [ 92 | 110 10 | 18 | 25 | 40 | 54 | 68 | 8l
820 | 14 | 25 | 35 | 55 | 74 | 93 | 111 | 10 | 18 | 25 | 40 | 54 | 68 | 82
920 | 14 | 25 | 35 | 55 | 75 [ 94 | 113 ] 10 | 18 | 25 | 40 | 55 | 69 | 83
1020 | 14 | 25 | 35 | 56 | 76 | 95 | 114 | 10 | 18 | 25 | 40 | 55 | 69 | 83

boree | 141 95 | 36 | 59 | 81 | 103|125 ] 10 | 18 | 26 | 42 | 58 | 74 | 90
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Tabmuma 5.17.

ToNmMHA TEMION30TAHORHOTO CII0S B KOHCTPYKIHAX Ha ocHOBe m3aemuii URSA®™ mapku I1-20,06ecneunBaromas

[PEJOTBPALICHAS KOH/ICHCAIUH BJIArH Ha TIOBEPXHOCTH 000PY JOBAHMUS, PACIIONOKESHHOTO B [IOMEIIECHIH Ipu Temmnepatype 20°C u

pacquHoﬁ OTHOCHUTEJIBHOM BJIAXKHOCTH BO3ayXxa A0 75% BKJI.

Tun 3alIUTHOI'O IIOKPBITHA

1020

-

)E % METAJTTITUYECCKOC HEMECTAJTIINYCCKOC

E 8 é Temmepatypa H30JIHPYyEMOif TIoBepxHOCTH, °C

4 g 105 ] 0o |-10l2]30|4|10] 5|0 [-10]-=20]-:30]-40

= TonmuHa TSIIOU30IAIHOHHOTO CITOS B KOHCTPYKITHH, MM

530 | 11 | 20 | 30 | 47 | 64 | 80 [ 96 | 8 | 15 |21 | 34 | 47 | 59 | 71
630 | 11 | 21 | 30 | 48 | 65 | 81 |97 | 8 |15 | 22 |35 |47 |60 | 72
720 | 11 | 21 | 30 | 48 | 66 | 82 | 99 | 8 | 15 | 22 | 35 | 48 | 60 | 73
820 | 11 | 21 | 30 | 48 | 66 | 83 [ 100 8 | 15 | 22 | 35 | 48 | 61 | 73
920 | 11 | 21 |30 | 49 | 67 | 84 [ 101 | 8 |15 | 22 | 35 | 48 | 61 | 74
1020 | 11 | 21 [ 30 | 49 | 67 | 85 [102] 8 |15 | 22 | 35 | 49 | 62 | 74

boree |y b or [ 31 st |7 | o1 [ 8 |15 | 2] 37| 51|65 |
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Tabmua 5.18.

ToJIIMHA TEMION30MALMORHOTO CIIOS B KOHCTPYKIMAX Ha ocHose m3aennit URSA®™ mapkn [1-20, obecreunBaromas

NPEIOTBPALICHHE KOHIEHCALUK BIIATH Ha MOBEPXHOCTH 000PYIOBAaHKsA, PACIOIOKEHHOTO B IOMEIIEHHH npH Temneparype 20°C u

pacdeTHOH OTHOCHTENHHO BIAYKHOCTBIO BO3ayxa oT 76 1o 80 % Bk

Tun 3alIUTHOI'O IIOKPBITHA

1020

-

)E % METAJTTITUYECCKOC HEMECTAJTIINYCCKOC

E 8 é Temmepatypa H30JIHPYyEMOif TIoBepxHOCTH, °C

4 g 105 ] 0o |-10l2]30|4|10] 5|0 [-10]-=20]-:30]-40

= TonmuHa TSIIOU30IAIHOHHOTO CITOS B KOHCTPYKITHH, MM

530 | 15 | 27 | 38 [ 59 | 78 | 97 [116 | 11 | 19 [ 27 | 43 | 58 | 72 | 86
630 | 15 | 27 | 38 | 59 | 80 | 99 [ 118 | 11 |19 | 27 | 43 | 58 | 73 | &7
720 | 15 | 27 | 38 | 60 | 81 [ 101 [ 120 11 | 19 | 28 | 44 | 59 | 74 | 88
820 |15 | 27 | 38 [ 60 | 81 | 102 [ 121 | 11 | 19 | 28 | 44 | 59 | 75 | 89
920 | 15 | 27 | 39 | 61 | 8 103 [ 123 | 11 | 19 | 28 | 44 [ 60 | 75 | 90
1020 | 15 | 27 | 39 | 61 | 8 [ 104 | 124 | 11 | 20 | 28 | 44 | 60 | 76 | 91

bonee 11 ag | 40 | 65 | 89 | 113 | 138 | 11 | 20 | 29 | 46 | 64 | 81 | 98
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Tabmuna 5.19.

TommuHa TETIOU30ALMOHHOTO CJIOS B KOHCTPYKIIHASX HA OCHOBE H3JCIHH URSA® wmapox [1-30, [1-35, [1-45 u [1-60,

obecneunBatoinas MPEIOTBPAILCHIE KOHISHCAIMH BJlard Ha 000PY/0BaHUHK C OOJBIIAM PaJyCcOM KPHBHU3HBI UJIH C IUIOCKOH

HOBEPXHOCTHIO, PACTIONOKEHHOM B ITOMEIIeHUH mpy Temreparype 20°C 1 pacueTHO#H OTHOCHTENBHO BIAXXHOCTH BO3/Ayxa 10 75%

BKJI. ¥ OT 76 10 80 % BKII.

Tun 3aIMUTHOTO MOKPHITHA
% § i METAJITHYECKOE HEMETALTHIECKOS
§ g % TemmepaTypa H30IMpyeMOii moBepxHocTH, °C
g‘ 2 8 10 5 0 -10 | 20 | -30 | -40 10 5 0 -10 | -20 | -30 | -40
TonmuHa TEMIOU30IAIMOHHOTO CIIOS B KOHCTPYKIHH, MM
Jo 75 Bk 10 18 27 44 61 79 96 7 13 19 32 44 56 69
Or76 mo 80 Bkn. | 14 24 35 56 77 98 | 119 | 10 17 25 40 55 70 85




6. PACXO/I TEILNIOU3OJISIIIUOHHBIX U3JIEJIUI URSA® HA U30JISILIAIO 1 M IJINHBI
MUJIAHIPUYECKOI'O ATIIAPATA WIH 1 M? INIOCKOM ITIOBEPXHOCTH

&3

Tabauna 6.1.
Pacxo/ TeIUION30LHOHHBIX MaToB URSA® Mapka M-25
Ha M30JIALHIO OZHOrO METPA JUIMHBI aNNapara M OJHOrO JHUINA
Ha; i1
PY>KHBII qHaMeTp 530 630
anmapara, MM
MaTter M-25

Tonmuna
TCIUIOU3OILIMOHHOTO CI0S B 40 50 60 70 80 90 100 110 120 40 50 60 70 80 90 100 110 120
KOHCprK].II/H/L MM
TomuHa MaToB 3aKkasHaL, MM | 60 | 70 | 80 | 90 | 110 | 120 | 130 | 140 880 | 60 | 70 | 8o | 90 | 110 [ 120 | 130 | 140 | 80480
O6weM H30JISLIMH B
koHcTpykwim  Ha 1 Metp | 0,072 | 091 | 0111 [ 0,132 | 0,153 | 0,176 | 0,198 | 0,222 | 0,245 | 0,084 | 0,107 | 0,13 | 0,155 | 0,179 | 0,205 | 0,23 | 0,265 | 0,283
JJIMHBIL armapaTa,M
Pacxox maroB M-25 Ha
momro | M s ammapara | 1,08 | 137 | 0,167 | 0,198 | 0,230 | 0,264 | 0,297 | 0,333 | 0,368 | 0,126 | 0,161 | 0,195 | 0,233 | 0,269 | 0,308 | 0,345 | 0,398 | 0,425
(0BBeM IO T 3aKa33) M
Obbem  msomammt  OHOTO | ¢ 1 () 051 | 0,025 | 0,030 | 0,034 | 0.041 | 0,048 | 0,058 | 0,068 | 0,022 | 0,028 | 0,034 | 0.04 | 0,045 | 0,055 | 0.064 | 0,072 | 0.081
AHHUINA B KOHCprKL[I/H/I, M
Pacxox wmatoB M-25 Ha
MO0 OZHOTO  AHHINA | (y o)y | 035 | 0,038 | 0,045 | 0,51 | 0,061 | 0,072 | 0,087 | 0,102 | 0,033 | 0,042 | 0,051 | 0,06 | 0,067 | 0,083 | 0,096 | 0,108 | 0,121
(06BeM HM30JIAI AN s
3akasa), M°
Mosepxrocts MSOMAMAH |y g1 | 198 | 2,04 | 210 | 2,16 | 2.23 | 229 | 235 | 241 | 223 | 230 | 236 | 241 | 2,46 | 2,54 | 2,61 | 2,67 | 273
IMeTpa [UIHHBI anmapara, M
Tosepxrocts — M3OTAMK | 45 | 45 | 051 | 054 | 057 | 0.61 | 0.64 | 068 | 071 | 0.60 | 0,65 | 0.70 | 073 | 0,75 | 0.81 | 0,88 | 0,00 | 0,91
OJIHOTO JTHHUIIA, M
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[Iponomxkenue Tadimupl 6.1.

Hapy>xHp1il tuamerp

720 820
amnmapara, MM
Marter M-25

Tommuua

TEILIOU3OJISIIIAOHHOTO 40 50 60 70 80 90 100 110 120 40 50 60 70 80 90 100 110 120 130
CJIOIA B KOHCprKHI/II/I, MM

Tommuia MATOB 1 70 80 | 100 | 110 | 120 | 130 | 70080 | 8080 | 60 | 70 | 80 | 100 | 110 | 120 | 140 | 70480 | soes0| ¥
3aKa3HasT, MM +100

O0beM  M3ONAIIUHM B
KoHcTpyKimu Ha 1 merp | 0,095 | 0,121 | 0,147 | 0,176 | 0,204 | 0,231 | 0,258 | 0,288 | 0,317 | 0,108 | 0,137 | 0,165 | 0,196 | 0,226 | 0,258 | 0,289 | 0,322 | 0,354 | 0,388
JUIVHEL allllapara, M

Pacxon matoB M-25 mHa 0,202 0,219 0,267

MSONSAIMIO I M JUTHHBL | 4431 195 | 0921 | 0.264 | 0.306 | 0.347 | 0387 | Y97 | 0.476 | 0.162 | 0206 | 0248 | 0294 | 0.339 | 0387 | 0.434 | TOF | 9531 | ®OF
amnmapara (obpeM 0,231 0,264 315
W3OS JUIST 3aKa3a) M- (80) (80) (100)
O0peMm W30JISAIIANA

OJTHOTO JHHIIA B | 0,029 | 0,037 | 0,044 | 0,051 | 0,058 | 0,071 | 0,083 [ 0,094 | 0,104 | 0,038 | 0,047 | 0,055 [ 0,065 | 0,074 | 0,089 [ 0,104 | 0,117 | 0,130 | 0,145
KOHCTPYKITHH, M

Pacxon maroB M-25 Ha 0,066 008 ?él)?
HISOIBIIHIO OIHOTO |y (14 | 0.056 | 0,066 | 0.075 | 0,087 | 0,107 | 0.125 | Y9 | 0.156 | 0057 | 0071 | 0083 | 098 |0.111 | 0134 | 0.156 | YO | 0105 | +
JHAma (00beM H30JBIIAN 0,075 0,098

3 0118
JUISE 3aKa3a), M (80) 80) a0

Lopeprioets IOV | o oy | 5 se | 564 | 270 | 276 | 283 | 2.89 | 2,95 | 3.01 | 283 | 2.89 | 2,95 | 3.01 | 3.07 | 3.14 | 3.20 | 326 | 333 | 339
| MeTpa JIMHBI aTmapara, M°

HOBerHOCTb H30JIAITHH

U — 0,029 | 0,037 | 0,044 | 0,051 | 0,058 | 0,071 | 0,083 | 0,094 | 0,104 | 0,99 | 1,04 | 1,08 | 1,13 | 1,18 | 1,24 [ 1,25 | 1,32 | 1,38 | 1,43
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[Ipomomxenne Tabmuipi 6.1.

HapyxHbiil quameTp

920 1020
ammapara, MM

Marter M-25
Tommuna
TEIUIOU3OJISIITHOHHOTO 40 50 60 70 80 90 100 110 120 130 40 50 60 70 80 90 100 110 120 130
CJIOS B KOHCTPY KIIHH, MM
Tonmuma MatoB | oo |70 | 80 | 100 | 110 | 120 | 140 | 0T [ 89T [ BOY 1 6o | 70 | 90 | 100 | 110 | 130 | 140 | 80+80 | 90490 | 90490
3aKas3Hasl, MM 80 80 100
O6beM  HW30IAIIUH B
KoHcTpykImu Ha 1 Metp | 0,12 | 0,16 | 0,2 | 0223 ] 0,25 | 029 | 0,32 | 036 | 0,39 | 043 | 0133 | 0,17 | 021 | 024 | 028 | 032 | 035 | 039 | 043 | 047
JIUIAHEL aHHapaTa, M

0.25 0.23
Pacxong maroB M-25 Ha (70) (80)
MO0 1 M UHHEL | o e 00 | 030 | 034 | 038 | 043 | 0.48 | + 059 | + |020]025]031]036]|0414 047105280587 |0.645 | 0,705
arrapara (oOBeM 035
M30JISITAH JUTSL 3aKa3a) M° 0,3 (1’00)

(80)
O6neMm HU30JISIITAHA
ommoro  gmmma B | 0,05 | 0,06 | 0,07 | 009 | 0.11 | 0,12 | 0,13 | 0,14 | 0.16 | 0.18 0’25 0’26 0’87 0’610 0,132 | 0,139 | 0,145 | 0,162 | 0,179 | 0,202
KOHCTPYKITHH, M
Pacxon matoB M-25 Ha 8’5) (()égj;
HA3OILIHIO OMHOTO 1 6 57 1 0.09 | 0,11 | 0,13 | 0,16 | 0,18 | 0,19 | + [ 024 | + | 008 | 01 | 0,12 ] 0,16 | 0,198 | 0,209 | 0,218 | 0,243 | 0,269 | 0,303
Jquuma (06beM U30JISIITHT 012 0.15

3 5 >

JUIS 3aKa3a), M (80) (100)
1 lopepxiocrs e | 314|320 | 327 | 3.33 | 3,39 | 346 | 3,52 | 3,58 | 3,64 370 | 345 | 3,52 | 3,58 | 3.65 | 371 | 377 | 382 | 389 | 396 | 4,02
IMeTpa JYIHE] arapara,
HOBEPXHOCTh WSOISINK | 4 55 | 1 97 | 130 | 136 | 1,40 | 145 | 1,50 | 157 | 164 | 1,70 | 148 | 1,51 | 153 | 1,59 | 164 | 172 | 1,79 | 1.85 | 190 | 1.96
OJHOIO JHHINA, M




86

Tabmuma 6.2.
®
Pacxon remnounzonamuonsbix miaut URSA™ mapku [1-20
Ha U30JIAOUIK0 OOJHOI'O MeTpa JUIMHBI 1 OAHOI'O AHHUIIIA annapaTa

Hapyxubiii nuamer

py A p 530 630

anmapara, MM

Ilmuter I1-20

Tommuna
TEILJIOU3OSIITHOHHOTO 40 50 60 70 80 90 100 110 120 40 50 60 70 80 90 100 110 120 130
CIT0ST B KOHCTPYKITHH, MM
Tommuaa MaToB

50 60 70 80 90 100 100 110 120 50 60 70 80 90 100 110 120 | 70+70 | 70+80
3aKasHas, MM

O0beM  H30JSIMUU = B
koHcTpyKimmuu Ha 1 merp | 0,072 | 0,091 | 0,111 | 0,132 | 0,153 | 0,176 | 0,198 | 0,222 | 0,245 | 0,084 | 0,107 [ 0,13 | 0,155 | 0,179 | 0,205 | 0,23 | 0,265 | 0,283 | 0,310
JUIMHEI allliapaTa, M

Pacxon maroB M-25 Ha 0(’71(3)2
USOJGIWIO 1 M LTI 0,864 | 0,109 | 0,133 [ 0,158 | 0,184 | 0,211 | 0,238 | 0,266 | 0,294 | 0,101 | 0,128 | 0,156 [ 0,186 | 0,215 | 0,246 | 0,276 | 0,318 | 0,340 +
aIrapara (o0peM 0,20
h )
HU30JISIIAHM IS 3aKa3a) M (80)

O6BeM M30JISAIIN
OJTHOTO JTHHUITA B | 0,016 | 0,021 | 0,025 [ 0,030 | 0,034 | 0,041 | 0,048 | 0,058 | 0,068 | 0,022 | 0028 | 0034 | 0,04 | 0,045 | 0,055 | 0,064 | 0,072 | 0,081 | 0,091
KOHCTPYKITHH, M

Pacxox maroB M-25 ma (()7(()5
HSOIBIIIHO ORHOTO | 6 619 | 0,025 | 0,030 | 0,036 | 0,041 | 0,049 | 0,058 | 0,07 | 0,082 | 0026 | 0034 | 0041 | 0048 | 0,054 | 0,066 | 0,077 | 0,086 | 0,097 | +
JHAIA (00beM H30JALIN o
3 2
JUISL 3aKa3a), M a0,

Lopepxmoets - msomtmn | o) |y o9 | 204 | 210 | 216 | 223 | 229 | 235 | 241 | 223 | 230 | 236 | 2.41 | 246 | 254 | 261 | 267 | 273 | 2.79
| MeTpa [UTHHBT aITapara, M

HOBerHOCTL H30JIAITNA

OJTHOTO HAIA, M2 045 | 0,48 | 0,51 | 0,54 | 0,57 | 0,61 | 0,64 | 0,68 | 0,71 | 0,60 | 0,65 | 0,70 | 0,73 | 0,75 | 0,81 | 0,88 | 0,90 [ 0,91 1,00
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[Tpomomkenue TabmLp 6.2.

Hapyxubiii qtuamerp

anmnaparta, MM 720 820
Ilmuter 11-20
Tonmunaa
TILIOH30IAIHOHHOTO 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130
CJIOA B KOHCTPY KINMH, MM
Tommuna MaToB 70+ | 70+
s, A 0| 60 | 70 | 80 | 90 | 100 | 110 | 120 | 7" | ‘o | SO | 60 | 70 | 80 | 90 | 100 | 110 | 120 |70+70 | 70480
O0beM  H3OIAIIUH B
KoHCTpyKimH Ha 1 Metp | 0,095 | 0,121 | 0,147 | 0,176 | 0204 | 0231 | 0258 | 0288 | 0317 | 0347 | 0,108 | 0,137 | 0,165 | 0,19 | 0,226 | 0,258 | 0,289 | 0,322 | 0,354 | 0,388
JUIMHEI aIlliapara, M
Pacxon maros M-25 Ha ?78 ?7’%);5
MSOMANIO | AL | (114 |0 145 | 0,176 | 0211 | 0245 | 0277 | 0310 | 0346 | 0381 | + | 013 | 0164 | 0198 | 0235 | 0271 | 031 | 0347 | 0386 | 0425 | +
anmapara (oOnem 095 0253
3 5 >

W3OJISIHY JUISI 3aKa3a) M

) (80) (80)
O6nem U30JIALAN
ommoro  mmmma B | 0,029 | 0,037 | 0044 | 0,051 | 0,058 | 0071 | 0,083 | 0,094 | 0,104 | 0,117 | 0,038 | 0,47 | 0,055 | 0,065 | 0,074 | 0,089 | 0,104 | 0,117 | 0,130 | 0,145
KOHCTPYKIIH, M
Pacxon maroB M-25 Ha ?7%6)5 ?7(())2);
HSOILIIIIO OAHOTO 1 0035 | 0,045 | 0,053 | 0,061 | 0,07 | 0085 | 0,10 | 0,113 | 0,125 | + 0046 | 0,056 | 0,066 | 0078 | 0,089 | 0,107 | 0,125 | 0,141 | 0,156 | +
JHHITE (00BEM H30JISITHN
TS 3aKa3a), M 0072 0.094
I , (80) (0]
Hosepxziocrs TP | 2,51 | 2,58 | 2,64 | 2,70 | 276 | 2.83 | 2,89 | 2,95 | 3.01 | 3,08 | 283 | 2,89 [ 2,95 | 3,01 | 3,07 | 3,14 | 320 | 326 | 333 | 339
IMeTpa JUIMHEI allllapara,
L1oBepxHOCTS  WSOTSININ | ) 1)q | (1037 | 0,044 | 0,051 | 0058 | 0071 | 0,083 | 0094 | 0,104 | 0115 | 0,99 | 1,04 | 1,08 | 113 | 1,18 | 1,24 | 1,25 | 132 | 1,38 | 1,43
OJTHOTO JTHUITA, M




[Iponomxenue Tabauuel 6.2.

Hapy>xHelll quamerp annapara,

920
MM
IImuter I1-20

Tonuuna TENIOH3OAAUMORKOTO | ) 50 60 70 80 90 100 110 120 130
CJIOSl B KOHCTPYKIUH, MM
TonmmuHa NUT 3aKa3HasA, MM 50 60 70 80 90 100 110 120 70+70 70+80
Obbem usonstuim B KOHCTPYKIMI | 151 | 158 | 0195 | 0223 | 0251 | 0286 | 0320 | 0356 | 0392 | 0429
Ha | MeTp [IMHEI anmapara, M
Pacxon mmt mapku I1-17 wu I1-20 0,238(70)
mamsomsmmo | M ymmer ammapata | 0,145 | 0,190 | 0,234 | 0268 | 0301 | 0343 | 0,384 | 0427 | 0470 +
(0OBEM H30JTAITHH VTS 3aKa32) M 0,278(80)
Obwem usonUuH OfHOTO 0,047 | 0,058 | 0,069 | 0088 | 0,106 | 0,117 | 0,127 | 0143 | 0,159 | 0,177
JIHUIIA B KOHCTPYKI[UH, M
Pacxon it mapku I1-17 v I1- 0,098(70)
20 Ha M3OJISILUIO OHOTO JHUILA 0,56 0,07 0,083 0,106 0,127 0,140 0,152 0,172 0,191 +
(06BeM H3OJIAIIH JUIS 33Ka3a), M 0,114(80)
Hosepxrocts nsoniunu Ivetpa | 3 4, 3,20 3,27 3,33 3,39 3,46 3,52 3,58 3,64 3,70
JJINHBI armapaTa, M
HosepxuocTs H3osUMK ORHOTO | ) 127 132 1,36 1,40 1,45 1,50 1,57 1,64 1,70
IHHUIIA, M

88



[Ipogomxkenne Tadbauilel 6.2.

Hapy>xHbrit quamerp anmapara,

1020
MM

IImuter I1-20
Tonura renousonsuuonsoro |, 50 60 70 80 90 100 | 110 | 120 130 140
CJIOA B KOHCprKHI/II/IJ MM
TonmuHa M T 3aKa3Has, MM 50 60 70 80 90 100 110 120 70+70 70+80 80+80
OObem nsonsumit B KOKCTPYKIMK | () 133 | 167 | 0204 | 024 | 0276 | 0314 | 0352 | 0391 | 043 0,47 0,51
Ha | MeTp AyuHBI anmmapara, M
Pacxon mmt mapku I1-17 wmu I1-20 0,26(70)
namsomsmo | M ymmbianmapata | 0,16 | 0,20 | 0,245 | 0288 | 0331 | 0,377 | 0,422 | 0,469 | 0,516 + 0,612
(obBem u3osIsIIIMY [IsT 3aKa3a) M 0,31(80)
ObLem u3oIHH OZHOro 0,054 | 0,066 | 0,079 | 0,106 | 0,132 | 0,139 | 0,145 | 0,162 | 0,179 | 0,202 | 0224
JHHIIA B KOHCTPYKLUH, M
Pacxon it mapku I1-17 v I1- 0,112
20 Ha m3oysmo omHoro pmma | 0,065 | 0,078 | 0,095 | 0,127 | 0,158 | 0,167 | 0,174 | 0,195 | 0,215 | (70)+ 0,269
(0BBEM H3OMSILIAN TS 33Ka33), M 0,13(80)
Tosepxnocts msonsuun IMetpa | 5 45 | 355 | 358 | 365 | 371 | 377 | 382 | 380 | 3.96 4,02 4,08
JUTMHBI annapara, M
Hosepxuocte u3onauum ORKOro | 4o |y 5y | 53 | 150 | 164 | 172 | 179 | 185 | 1.90 1,96 2,02
IHUINA, M

&9
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Tabnuma 6.3.
3aka3Has TOJIMHA U PACXOJ TEILION30IAUOHHBIX U3AETHI URSA® Ha 1 Ky0. MeTp U30JSUU
HWJIMHAPUYECKUX aIllapaToB HapY>KHBIM quamMeTpom Oosiee 1020 MM M TIJIOCKHUX TTOBEPXHOCTEH.
Mater M-25
Tonumna rennonsonsumonnoro |- 4 50 60 70 80 90 100 110 120 130 140
CJIOSI B KOHCTPYKIIMH, MM
Tonuuua u3nenuit 3aKa3Hasi, MM 60 70 90 100 110 130 140 80+80 | 90+90 | 90+90 | 100+100
OObeM H30ISIIUHU B KOHCTPYKLIHI
Ha | KB. METp MOBEPXHOCTH 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14
arnrapara, M
Pacxon n3memmii Ha uzonsaimo 1
KB.METp [IOBEPXHOCTH AITApPATa 006 | 0,07 | 009 | 010 | 011 | 013 | 014 | 0,116 | 0,18 | 0.8 0,2
(0OBEM H3OIIAIIMHY [UTsT 3aKa3) M
ILmmter I1-20
Tonuusa TenION30MAMHORKOTO |y 50 60 70 80 90 100 | 110 | 120 | 130 | 140 | 150
CJI0d B KOHCprKI_II/II/L MM
Tonuuna u3nenuit 3aKa3Hasi, MM 50 60 70 80 100 110 120 60+70 | 70+70 | 70+80 | 80+80 | 80+100
O0Obem U30IUN B KOHCTPYKIIHI
Ha | KB. METp MOBEPXHOCTH 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15
anmapara, M°
Pacxon n3nemmii Ha u3osaiuo 1 2606+ ((7)’0(;7+ (2608+
KB. MET NIOBEpXHOCTH AMMApATA 0,05 | 006 | 0,07 | 0,08 | 0,10 | 0,11 | 0,12 (0 37 014 | ‘gos | 0.16 0)1
3 s s 5
(oObeM u3oMIsILMY [UTS 3aKa3a) M (70) (80) (100)
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[Tponomxenue Tabymipt 6.3.

ITmuter I1-30
Tommura Ten1ou30 I ORHOTo 40 50 60 70 80 90 100 110 120 130
CJIOSI B KOHCTPYKIIUU, MM
TonmuHa n3nenuil 3aKa3Has, MM 40 60 70 80 90 100 60+60 60+70 70+70 70+80
OGbeM HU30ISALUH B KOHCTPYKLIHH
Ha | KB. MeTp MOBEPXHOCTH 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13
anmapara, M°
Pacxon n3nemuii Ha w300 1 2606+ %07+
KB. METp OBEPXHOCTH ANMAPAT 004 | 006 | 007 | 008 | 009 0.1 012 | ©OF 1 o1 | 7O

(OBBEM H3OISIIHM TS 3aKa32) M

(70) 80
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Tabmuira 6.4.

Pacxom KpeneKHBIX MaTepualioB Ha 1 Ky0. METp U30ALUHN U3ACTUAMU

URSA® mst 060pymoBaHus.

Bun kperienus
Marepuaisr mist CTSKKAMH 1 CTSDKKAMH 110
LI TBIPSIMHA
KpEeTLJIeHH s KOJIBLIAMH I THIPSIM
HU30JISUAOHHOTO CITOS Yucno crioes
1 | 2 | 1 | 2 1 2
Martst URSA® mapku M-25
JlenTa cranpHas
ynakoBouHas 0,7x20 4.0 1,67 4,0 1,67 4.0 1,67
MM, KT
Ipsoxka, KT 0,07 0,03 0,07 0,03 0,07 0,03
IIpoBonOKa TUAMETPOM
1,2 MM, Kr 1,55 1,0 1,5 1,0 - -
2,0 MM, KT 0,72 0,38 0,72 0,38 - 0,38
5,0 MM, KT - - 2,71 3,0 2,71 3,0
ITuThl URSA®

JlenTa cranbHas
ynakosouHast 0,7x20 6,0 2,51 6,0 2,51 6,0 2,51
MM, KT'
Ilpsoxka, xr 0,11 0,04 0,11 0,04 0,11 0,04
IIpoBonOKa MUaMETPOM
1,2 MM, kr 1,55 1,0 1,5 1,0 - -
2,0 MM, KT 0,72 0,38 0,72 0,38 - 0,38
5,0 MM, KT - - 2,71 3,0 2,71 3,0
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7. PEKOMEH/IAITUM ITO TIPUMEHEHIIO
TEILION3O0JISIIHOHHBIX W3AEJNI1 URSA®
B KOHCTPYKUUSX TEILIOBOI1 H30IS1IMI TPYBONIPOBO/IOB

7.1. Ilpu BEIGOpe MaTepmanoB URSA® mma KOHCTPYKIUH TEnnIoBOH H30JIALHU
TpyOOIPOBOAOB C IIOJOKHTENBHBIMA TEMIIEPATYPaMH TEIUIOHOCHTETA ( 20°C M BbIIIE)
CIIEMYET YUUTHIBATH CICAYIONIUE YCIOBUA:

- MECTOPACIOJIOKECHHE H30JIUPYEMOro 0OBEKTa,

- TeMIepaTypy U30IHpYyeMOii OBEPXHOCTH,

- TeMIEpaTypy OKpYKarouiel cpeasl;

- TpeOGOoBaHUA IOKapHOH G€30IaCHOCTH,

- arpecCUBHOCTh OKpYXamomieff cCpembl WIM BEIIECTB, COACPIKALIMXCA B

H30IIUPYEMBIX 00BEKTaX;

- KOPPO3HOHHOC BO3/CHCTBHE,

- MaTepHal IOBEPXHOCTH U30JUPYEMOTO O0OBEKTA;

- JIOTIYCTHMBIE Harpy3KH Ha H30JIAPYEMBL TpyOOIpoBOA;

- Haym4re BUOPAIMH U yOAPHBIX BO3AEICTBHIA,

- TpeQyeMyIO J10ITOBEYHOCTh TSIUTOH3O0MALMOHHON KOHCTPY KLU,

- CaHUTaPHO-TUTHEHWIECKHE TPEOOBAHHSA,

- TeMIepaTypy NPHUMEHEHU TEILIOU30/AIHOHHOTO MaTepHAIa;

- BO3MOXXHOCTb TGMIICPATYPHBIX AedopMarmit TpyOOIpoBOIOB;

- HapyXXHbI AMaMeTp TPy OOnpoBOIa.

Jna  moBepxXHOCTEH ¢ TeMiepaTypod TEMIOHOCHUTENA 19°C B Hmke u
OTPULATENILHON  OMOJHUTENIBHO CJICAYET YUUTHIBATH OTHOCHTEIBHYIO BIAXHOCTH
OKPYXKAIOIIETO BO3/AYXa U HapONPOHUIIAEMOCTD TEIIOU30MALIMOHHOIO MaTepyaa.

KOHCTPYKTUBHBIE PEIIECHUS TCIIOBOM H30JALUU H PACUCTHBIC XaPaKTEPUCTUKH
TEIVIOU30ALUMOHHBIX KOHCTPYKLUUH ONpPEACNAOTCA MapaMeTpaMu  H30JHPYEeMOro
00bEKTa, HA3HAUCHHEM  TEIUIOBOM  H30JALMH, YCIOBHUAMH  3KCIULyaTaluH
TEILTOM30/ALMOHHBIX  KOHCTPYKUHMH H  XapaKTePHUCTHKAMH HCHOIB3YEMBIX B

KOHCTPYKIHU TCIJIOU3OAIMUOHHBIX U 3AIMHTHO-IIOKPOBHBIX MATCPHAJIOB.
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7.2. PacueTHasA TEIIOMPOBOAHOCTh W3ACIHH URSA® IPU pacyeTax TEIUIOBOM

H30JALHUH TPYOOIPOBOMOB XOJOAHOTO BONOCHAOKCHHA HPHHATA C YYETOM YCJIOBHIA
9KCIUTyaTalluy TPyOOIpPOBOAOB.

7.3. Temneparypa MNPUMEHECHHA TEIUIOM30ALIMOHHBIX u3genuii URSA®,
OKJICCHHBIX (DONIBIOf WM CTEKJIOXOJCTOM, OIPEACIACTCA TEMICPATyPOCTOMKOCTHIO
MaTCPHAJIOB, MPUMCHACMBIX I OKJICHKH M KISE€BOTO COCAMHEHWS, U HE MPCBBIIACT
100°C.

7.4. Tlpu W30IANKE ILTACTMACCOBBIX TPYyOONPOBOAOB, C Y4ETOM ILTACTHYHOCTH
Matepuaia TpyOOmpoBOAa IPH MOBBIMICHHBIX TEMIIEPATYPAX U HEAOIMYCTUMOCTH OOJIBIINX
HATPY30K, PEKOMEH/Ty €TCS IPHMEHSHHE TEIION30/AIMORHEIX MaToB URSA®,

7.5. IIpuMeHATh TEIOM30MAMONEEIE MaTepuaibl URSA® B cocTaBe KOHCTpyKITmit
TCIUIOBOM HM3ONAIMKA TPYyOONMPOBOZOB ClIENYyeT ¢ Y4YeTOM TPeOOBaHHMN ITOXKAPHOM
0C30IaCHOCTH B COOTBETCTBHM C HOPMAMH TEXHOJOTHUYECKOTO IPOSKTHPOBAHUA
COOTBETCTBYIOLINX OTPAC/ICH MPOMBILIIEHHOCTH U ¢ yueroM nonoxkeHuit CHull 2.04.14-
88 «TemnoBas u30msAUnI 000PYAOBAHUSA U TPYOOIPOBOAOBY.

Jna Takux OTpacieil IPOMBINUICHHOCTH, Kak ra3oBad, Hedrexummdyeckas,
XUMHYCCKasA, MPOHU3BOACTBO MHHEPAIBHBIX YAOOPCHHI, BEIOMCTBEHHBIC HOPMBI B
OONBIMUHCTBE CITy4acB AOITY CKAIOT MPUMCHEHHE TOJIBKO HETOPIOYHX TEIIOM30IAHOHHBIX
MaTEpUANIOB B COCTABE TCILION30/IALMOHHBIX KOHCTPYKLIUIA.

7.6. Ilpu NPOEKTUPOBAHUH TEIUIOBOH H30JALNH OOBEKTOB C TEXHOJIOTHUSCKUMH
mporeccaMu, TpeOYIOIMMUMH BBICOKOM YHCTOTHI, B KaUECTBE TEIUIOM3OALMOHHOIO CIOSL
MOryT npuMeHAThCA m3nemua URSA™ B Bue MaTpaneB B CTCKIOTKAHH CO BCEX CTOPOH,
HE JOMyCKAIOUIME 3arpA3HEHHA BO3AyXa B MOMEIICHHAX. BO3MOXHO MpUMEHEHHE
OKJICEHHBIX H3ENUN ¢ Mpokyefikoif ux mBoB. PekoMeHIyeTca Takke MpeaycMaTpUBATh
TCPMCTH3ALUIO [IBOB 3aIIUTHOTO MOKPHITH.

7.7. AHaIHM3 HOMEHKJIATYPHL U (PH3UKO-TEXHUUECKHUX CBOMCTB TCILIOU3OIALIMOHHBIX
Matepuanos, Beimyckaembix OO0 «YPCA Uynoso» u OO0 «YPCA CepiyxoBy, IOKa3aJL,
910 ¢ HaubGONbIWUM SPGCKTOM B KOHCTPYKUHAX TEILUIOBOH H30JHLMH TPYyOOIPOBOIOB
MIPOMBIIICHHBIX MPESATPHUATHN, TEIUIOBBIX CeTeH H KUIUITHO-KOMMYHAJIbHOTO XO3HCTBA
MOTYT OBITh UCIIOJIb30BAHBL U3ACTHA URSA® CICOYIOIINX MApOK:

- MaThl TCINIOHU30JALHOHHBIC MAPKH M-11;
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- MaThbl TeILUIOU 30 MOHHbIE MapKu M-15;

- MaThI TeIUIOM3O/AIMOHHEIe Mapku M-25;

- IVTUTHI TEIIOU30IANNOHHbIE MapKy [1-15;

- IDTATHI TCIUTON30JINMOHHEbIe Mapku [1-20.

7.8. PacueTHbIi Ko3(bdumment yoTHerna mma maemmi URSA® npurnMaeTcs 1mo
Tabmume 10.1 B 3aBUCHMOCTH OT MapKH U3 U JUaMeTpa TpyOOIpoBoa.

IIpn peKOMEHAYEMbIX 3HAUCHUAX Kod(dumnmenta ymioTHeHUs Kod(Quument
TEILIONPOBOAHOCTH TEIIOM3OMAMOHHBIX 34N URSA® s KOHCTPYKLIMU TEIIOBOH
H30JSILKE TPYyOOIIPOBOAOB HMMEET 3HAYCHHE OJIM3KOE¢ K MHMHHMAJBHOMY, M YKa3aHHad
CTENEHb YIDIOTHEHHA B KOHCTPYKIHH ABIACTCA TEXHUYECKH ONTHUMAIBHOH € y4eTOM

YCJIOBHI;'I TIPUMCHCHIA U TCXHOJIOIMY MOHTAXKa TCIIOU3OJIATAOHHBIX KOHCprKLlI/Iﬁ.

8. KOHCTPYKTHUBHBIE PEIIEHHIA TEILIOBOM n3o/sinn
TPYBOIIPOBOJIOB, APMATYPbI M ®JTJAHIEBbBIX COEIMHEHNH HA
OCHOBE TEINJIOW3O0JATNOHABIX U3IEJIAI URSA®
C ydetoM med)opMaTHBHEIX cBOiCT m3gemuii URSA® B KOHCTPYKIHMAX TerUIOBOi
H30JAIIAN TPYOOTPOBOIOB PEKOMEH/IYETCA IIPUMEHSATD:

- wmatst URSA® Mapku M-11 nansa wzonsgimu TpyOONPOBOAOB HApyKHBIM
JuameTpoMm J1o 133 Bk,

- marer URSA® Mapok M-15 nns wuzonduuud TpyOGONPOBOAOB HApY:KHBIM
JuameTpoM oT 32 1o 133 MM BKIL;

- wmatsi URSA® wMmapku M-25 nms w3omimmu TpyGOIPOBOAOB HAPYHKHBIM
nuameTpoM 57 MM u Goree;

- mwmret URSA® wmapok M-15 u I1-20 — ams msomsmm TpyGOTpoBOAOB

HApY>KHBIM auameTpoM 530 MM u Gostee.



96
8.1. Tertom30IAMOHHBIE H3AETHS URSA®

B KOHCTPYKIHSIX TEILIOBOM H30/1SILMH TPYOONpPOBOA0B

8.1.1. OaHO- ¥ JBYXCIIOMHEIC KOHCTPYKIIMM _M30JHIUA _TPYOONPOBOAOB €

KPEILICHUEM _TETLIOM3OJIAIIMOHHOIO CI0s OaHJaKaMu IIPOBOJOYHBIMH KOJbIIAMHA WA

OOOABECKAMH.

81.1.1. [na tpyObonpoBogoB HapyKHBIM auaMeTpoM oT 15 mo 159 mm
BKITIOUHTENBHO IS TETION30JIAMORHOr0 ciiost u3 MatoB URSA™ mapkua M-11, M-15 u
M-25 npeaycmatpuBaeTcsi KpeIUIeHHe:

18] 5§ TDV6OHDOBOI[OB C HapVXHBIM AHAMCTPOM TCIIOW3OJIAITUOHHOI0 CJ0A HE

Oosree 200 MM

— KpCEIUICHUE [POBOJIOKOM aumamerpoM 1,2 — 2 MM. MmO cOUpaid BOKpPYT
TEIUION30IANNOHHOTO citosg (puc. 8.1 — ¢1p.97), mpu >TOM cOmpasb 3aKPEIUBICTCS Ha
MPOBOJOYHBIX KOJIBLAX MO KPasM TEMI0oU30IUOHHBIX MaTOB « URSAY;

-7 TPYOOIPOBOLOB HAPYKHBIM JHaMeTpoM 57 — 159 mm:

- [pd YKIaAKe MAartoB B oguH Ciod — Oanmaxamu u3 JeHTol 0,7x20 MM,
banpaxu pexoMeHAyeTcsa ycraHaBimBarh ¢ marom 250 MM o mimee TpyGomposoga. Ha
n3penue mupuHoit 500 MM ciieyer ycranasiauBarh 3 Gannaxa (puc. 8.2 — crp.98);

- IIpH yKJaJKe MaToB B JBA CIIOA — KOJIBLIAMH W3 TIPOBOJIOKH JAHAMETPOM 2 MM IS
BHYTPEHHETO CIIOA JABYXCIOHHBIX KOHCTPYKUHMH ¢ marom 250 MM, Oanmaxamu — Uit
HAapYXHOTO CJOA OBYXCIONHBIX TEIUTOM30JLIMMOHHBIX KOHCTPYKUWH. baHmaku U3 JIeHTH
0,7x20 MM yCTaHaBJIMBAIOTCA TO HAPY>KHOMY CJIOI0 TaK K€, Kak M B OJHOCIOHHON
KOHCTPYKIMH. BHYTpeHHHH TemIon30MAIMOHHbIH coll u3 MatoB URSA® muamerpom ne
Oonee 200 MM MoxeT OBIT 3aKpeIICH aHAJIOTUYHO YKazaHHOMy Ha puc. 8.1 (ctp.97).

Banmaxu w3 depHOM cranpHOM JICHTHI OO/DKHBI OBITH OKpALIEHBI € LEBIO

MPEAOTBPALIEHIUS KOPPO3HH.



Puc. 8.1 KoHCTpyKuust Ten10B0i n30/1siuH Ha 0CHOBE MaToB
rewromsonsimuonnbix URSA® s Tpy60IpOBOAOE HADYIKHBIM THAMCTPOM

TEILIOH30/ISINHOHHON KOHCTPYKIHH He 00J1¢€ 200 MM
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1. Matsi Temtounsomsuuonssie URSA™ MapoK M-11, M-15, M-25
2. 3ammuTHOE TTOKPHITHE

3. KoubLio 13 ipoBonoks auamerpom 1,2 — 2,0 MM

4. CiupalbHOE KPETUISHHE U3 IPOBOJIOKH AHAMETPOM 1,2 -2,0 mm
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Puc. 8.2 H3onsimust Tpy0ONpPoBoI0B HAPYKHBIM AHAMETPOM 0T 57 10 159 mm

®
BKJIIOUYHTEIbLHO TEILIOU30ISMUOHHBIMH MaTamu URSA™.
Usonsuma 8 1 cnom

AA—l Usonaums & 2 cnos

250 125 , 125 2350

1. Marts! Temonsonsuronnsie URSA™ Mapok M-11, M-15, M-25

2. 3allUTHOE [TOKPBITUE
3. BaHpax ¢ MpsKKOM
4. CnupajbHOe KPEIUICHUEe U3 NPOBOJIOKK auaMeTpom 1,2 — 2.0 mm
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8.1.12. Jna TtpyOompoBogoB HapyKHEIM amamerpoM 219 m Oomee mud

TEILION30MAMOHHOr0 ciiog u3 MatoB URSA® mapxu M-25 wm mar URSA® mapox I1-
15 u I1-20 mpeaycMaTpuBacTCs KPEIICHUE:

- TIpU YKJIAAKE H3IeIuid B OAUH ClIOM — OaHmaxamu W3 JeHTH 0,7x20 MM H
nojBeckaMu M3 Iposojoku 1,2 mMm. IlomBecku pacnosnaratoTcsi PaBHOMEPHO MEXKIY
OaHgaxaMu U KperarTes K TpyOomnposony. ITox monBeckn yCTaHABIMBAIOTCS MOAKIAAKA 13
CTEKJIOILIACTUKA [P NIPHUMEHEHUN M3CIHH, HE OKJISCHHBIX CTEKJIOXOJCTOM (puc. 8.3 —
ctp.101). [Ipu mpUMEHEHNH MATOB WM ILIUT, OKJICCHHBIX CTEKJIOXOJICTOM, MOAKIAAKU HE
YCTaHABIIHBAIOTCA,

- TIpH YKJIAJIKE M3SIUH B ABA CJIOA — KOJbLAMU U3 IPOBOJIOKH JUAMETPOM 2 MM U
NOABECKAMM M3 IIPOBOJOKM AMAaMETPOM 1,2 MM A7 BHYTPEHHErO CJIOS ABYXCIIOHHBIX
KOHCTpyKum#. [logBecku BTOPOTO CJIOA KPEIMTCA K INOABECKE IEPBOrO CJIOSA CHH3Y.
banpaxxu u3z nentsl 0,7x20 MM yCTaHAaBIMBAIOTCA [0 HAPYIKHOMY CJIOKO TakK k€, KaKk U B
OJHOC/I0HHOH KOHCTPYKIMH (pHc. 8.4 — ¢Tp.102).

Ilmarst URSA® mapox I1-20 ycranasjiupatoTcs Ha TPyGOIPOBOABI HAPYHKHBEIM
naameTpoM 530 MM 1 Gonee ITHHHOM cTOpoHO# (1250 MM) BOOIH OCH TPyOOmpOBOAA.

B MHOrocmoiHbIX KOHCTPYKLMAX MaThl U IUIMTBL BTOPOrO CJIOA  JOJUKHBI
TIEPEKPHIBATH MIBEI IIPEIBIAYIIUX.

8.1.1.3. Ha BepTukambHbIX TpyOONPOBOAAX HAPYKHBIM AuaMeTpoM 10 476 MM
BK/JIOYHTEJIbHO KPEIJICHUE TEILIOU30/ALUOHHOIO €10 NPOU3BOAUTCA OaHJaKaMH M
TIPOBOJIOYHBIMU KOJbIAMHU. J{JIA NIpeaynpexACHUA CION3aHNUA KOJEI U OaHJaKeH cieayer
YCTaHABJIMBATH CTPYHBI U3 IIPOBOJIOKU AHAMETPOM 1,2 Uu 2 MM.

Ha Bepruxamphbix Tpy0OmpoBOAaX Hapy:KHbIM IuamerpoM 530 MM u Ooiee
KpEIJICHUE TEIUIOU30ANMOHHOIO CJIOA OCYLIECTBIACTCA HAa IPOBOJIOYHOM KapKace B
COOTBETCTBHH C II. 8.1.2., ¢ TOMOIHUTEIBHOH YCTaHOBKOH NPOBOJIOYHBIX CTPYH.

8.1.14. Ha BeprukajpHbIe TpPYOONIPOBOABl YCTaHABIMBAIOTCA pPasrPyKaroIKe
ycTpoiicTsa ¢ maroM 3 —4 MeTpa 1o BBICOTE.

8.1.1.5. B Tennou30NALMOHHBIX KOHCTPYKIMAX TOMmuHONH Mmenee 100 MM mpH
TIPUMEHEHUH METALIHIECKOr0 3alllUTHOTO MOKPHITHA Ha FOPH30HTANIBHEIC TPYyOONIPOBOAEL

CliefyeT YCTaHAaBIUBATh OTIOPHBIE CKOOBL.
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CKoOBlI yCTaHaBAMBAIOTCA HAa TOPU3OHTANbHBIE TPYOONIpoBOas! fuameTpoM oT 108

MM ¢ maroM 500 MM o aymHE TpyOOoIMpoBoOAa.

Ha tpy©omnpoBonst HapyKHEIM auamerpoM 530 mm U 00Jice YCTaHABIHUBACTCA TPU
CKOOBI ITO AWAMETPY B BEPXHEH YaCTH KOHCTPYKIHA W OHA CHU3Y.

OmnopHble CkOOBI H3rOTABIHBAIOT W3 AMOMHHHA WM ONMHKOBAHHOH CTaiu (B
3aBUCHMOCTH OT MAaT€pHajla 3allUTHOIO IIOKPBHITHA) € BHICOTOH, COOTBETCTBYIOIIEH
TOJIIKHE U30JALHH,

8.1.1.6. B TOpM30HTAIBHEIX TEIIOU30JIALMOHHBIX KOHCTPYKUUIX TPyOONPOBOJOB C
MOJOXKUTEIbHBIMU TeMIlepaTypaMu TOMIHHOH 100 MM m 0ojiee  yCTaHABIHBAIOTCA
OIIOPHBIE KOJbLA W3 JICHTbL CTaJbHOH ropadekaraHod 2x30 MM ¢ NpokKnajKaMu U3
acOecToBoro kapToHa. OTIOPHBIC KOIBIA YCTAHABINBAIOTCA Ha TPYOOIPOBOABI AXAMETPOM
0T 219 MM u Oosee. OnopHBIE KOIbLA AIA TPYOOIMPOBOJOB JHAMETPOM OT 530 MM M BBILIC
H3TOTABIUBAIOTCA U3 JABYX — YETBIPEX MIEMEHTOB, KOTOPHIE CTATMBAOTCA Oontamu 8x50 u
rafKamu.

J1a TpyOOIpOBOIOB ¢ OTPHUATEIBHBIME TEMIIEPATYPAMH OIIOPHBIC KOHCTPYKIIMA
JODKHBL ~HMETb  IIPOKIAAKH M3  CTCKIOTCKCTOAMTa, JepeBa WM  APYTHX
MAaJIOTEILIONIPOBOJHEIX MATEPUAJIOB AJis TUKBUIANUH «MOCTHKOB XOJI0Aay.

8.1.1.7. Kak mpaBuiio, Ajid NpEAOTBPAIICHUA KOPPO3HU 3JIEMEHTHl Pa3rpyKaloux
YCTPOUCTB U OIIOPHBIX KOJIEL U3 YePHOH CTaJli JA0JKHBL ObITh OKpalleHs! JakoM BT-577
WM KPEMHHHOPTraHWYECCKHM JIAKOM B 3aBHCHMOCTH OT TEMIIEPATyphl H30JHUDPYEMOH

HOBEPXHOCTH.
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Puc. 8.3 H3oasiuus Tpy0ONIpoBoA0B HAPY:KHBIM qHaMeTpom 219 Mm u GoJtee

TeIIoH30IsHOHHbIME H3e M URSA® B oqun caoii ¢ KpeILIeHHeM

0aHAaKaMHU M I0IBECKAMH
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1. M3mema URSA™ mapok I1-15, T1-20, M-25
2. 3alUTHOE MTOKPHITHE
3. Banpax ¢ npsKKon
4. OnopHas ckoba
5. IToaBecka

6. Tlogknaaka
* - pasMephl B CKOOKaX JaHbI )11 TEIION30IAHOHHOTO CJIOA U3 IUTUT
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Puc. 8.4 H3oasiuusi TPy6ONpoBOA0B HAPYKHBIM AuameTpom 219 Mm 1 Gotee
Termron3osimuonnbiM winemsiva URSA® B apa citos ¢ KpPEILICHHEM

0aHaAKaMU U IOABEeCKAMMI
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1. M3mems URSA® mapok I1-15, T1-20, M-25

2. 3alTUTHOE IIOKPHITUC

3. bagpax ¢ mpmxKoi

4. OmopHOE KOJIBLIO

5. ITonsecka

6. ITonkmaaka

7. IlpoBOI0OYHOE KONBIO

* - pasMepH! B CKOOKaX JaHbl U1 TENIOH30MAMMOHHOrO CJI0S U3 IJTAT
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8.12. OmHO- W ABYXCHONHBIE KOHCTPYKIIMHM _H30JMIMH _TPYOOIPOBOAOB €

KpCTIJICHUEM TCIIJION30AIMUOHHOI0 CJIoAd Ha NPOBOJIOYHOM KapKace.

8.1.2.1. KpemueHne TETUIOU30IIHOHHOIO CJIOA C TIOMOIIBIO TPOBOJIOYHOTO KapKaca
IIPE/ly CMaTPUBAETCA AJIS FOPU3OHTAIBHBIX TPYOOTIPOBOAOB HAPYKHBIM AHAMETPOM 530 MM U
Goiiee 1 BEPTUKAIHHBIX TpyOompoBomos (puc. 8.5 u 8.6 — crp.104, 105).

Konblia U3 IpoBOJIOKH JHAMETPOM 2 — 3 MM YCTaHABIHMBAIOTCA ¢ mmaroM 500 MM 1o
JUIMHE TPyOOIpOBOAA Ha €0 MOBEPXHOCTh. K KOJbIIaM MPUKPEIUIAIOTCS MyYKH CTSOKEK M3
nposooku 1,2 MM ¢ marom 500 MM npu m3ominuu MatamMu # 600 MM npu H30IALME
nmuramu URSA® 1o myre konsia.

[TpexycMaTpuBaeTCs YeTHIPE CTSDKKH B MyYKe MPH M30JAAA B OOUH CNIOM U IIECTh
— Ipu W307AUMM B gBa cios. IIpu npuMeHernn matoB URSA®  crmxku MPOKAJIBIBAIOT
TEIUIOU30IALMOHHbIE ciion ITpy muprHe MaToB 1000 m 1500 MM M 3aKpemIAIOTCA KpecT-
HakpecT. |Ipn mpumenenun maroB mupunoii 500 MM U numt mupuHoi 600 MM CTKKH
IIPOXOJAT B MECTE CTHIKOB U3IETIHIA.

baugaxxu w3 nentst 0,7x20 MM ¢ TpsKKaMH YCTAHABJIHMBAIOTCA C IHArOM,
3aBUCAIIMM OT IMUPHHBI U3AeNHA 10 3 ITYKKU Ha U3eNNe MTPH OTHOCIONHON H30IAIMH |
10 Hapy>KHOMY CJIOIO IIPH ABYXCIIOHHON m3omaiun. Bmecto Gannaxkei o BHyTpeHHEMY
CJIOK0 OBYXCIOHHOM M30JALMH MPEAYCMATPUBAIOTCA KOJIbIA U3 IIPOBOJIOKHA AUAMETPOM 2
MM.

8.1.2.2. Cko0Bl, omopHbIe KOIbIIA HA FOPU3OHTAIBHBIX YYACTKAX M PA3rPy’KAIOIIHE
yCTpoiicTBa Ha BEPTUKAIBHEIX YYaCTKaX TPYOONPOBOAOB yCTaHABIHMBAIOTCS, KAK YKA3aHO

BBIIIIC.



104
Puc. 8.5 H30/190us1 TPYOONIPOBOI0B HAPYKHBIM AuaMeTpoM 530 MM u Gostee

TeILI0H30ISITHOHHEBIVME m3aeussMiu URSA®™ B ouH €106 ¢ KpemieHuem

NPOBOJIOYHBIMH CTKKAMH H 0anaaKaMu
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1. Uznemus URSA® mapox I1-15, [1-20, M-25
2. [IpoBOIOYHOE KOJIBLO
3. ITpoBOIOYHBIE CTSKKHU
4. banpax ¢ IPOKKOH
5. 3ammuTHOE MTOKPEITHE
* - pa3Mepsl B CKOOKAX JaHBI [T TSILTOU3OIAIIHOHHOTO CIIOS U3 TLTAT
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Puc. 8.6 U3oasauua Tpy0onposoaoB HApyKHBIM AuameTpoM 530 MM u Go.iee
TemomsonsiuoHHbIME m3aeausivia URSA® B 1Ba ci1ost ¢ kperuiennem

NPOBOJIOYHBIMH CTSZKKAMH, KOJIbIIAMH H 6aHJIa)KaMI/I
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. Wsmemma URSA® mapox I1-15, [1-20, M-25
. [IpoBoOYHOE KONBIIO
. [IpoBONOYHbBIE CTIKKH
. bangax ¢ npskkoi
. 3a]J.lI/ITHOC TTOKPBITHE
- pa3Mepel B CKOOKax [JaHel /Ui TEIUIOM3ONALMOHHOTO CJIOS W3 IUIAT

* N BN
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8.1.3. KOHCTPYKIHs TEIUION30/AIMH TPYOONpoBOIOB Ha ocHoBe maaennii URSA®.

OKJIECHHEIX QIIOMHHHUEBON (HONBroil MM CTEKIIOXOJICTOM.

8.1.3.1. KoncTpykuus TemaoBoi U30aA1uu TpyOOnpoBOAOB C MPUMEHEHUEM MAaTOB
URSA® mapxu M-110, M-15® u M-25®, OKJICCHHBIX aTIOMHHHEBOI (onbroii, moxer
OBITh pEKOMEHAO0BaHA IS M30JILMH TPYyOONPOBOIOB XOJIOAHOM BOJIBI M TPYOONMPOBOJOB
C OTPULIATEIBHBIMH TEMIIEpATYPaMHU C HEJbIO MPEAOTBPAlICHUA KOHACHCALMM Biiard Ha
MOBEPXHOCTH H30JIMH. [IpU ABYXCIIOMHOW H30JAMU — MaThl, OKJICCHHBIE (OJBroiA,
MPUMEHAIOTCS B KaUeCTBE Hapy KHOro cios (puc. 8.7 — crp.108).

[Tpy TImATENLHOMW 3aJ€lKe MECT MPOKOJIOB OT TMOJBECOK W CTHIKOB MAaTOB
KOHCTPYKIMA He TpeOyeT AOTOJHUTEIBHOTO MTapOU30JIIIIAOHHOTO CJIOA.

[Ton GaHgaXW W TPOBOJIOYHBIC KOJbIA CIEAYET yCTaHABIMBATH TNMPOKJIAJAKH W3
CTEKJIOMIACTHKA WA APYTHX YIPYTHX PYJTOHHBIX MATEPHAIIOB, C IEIBIO MPEIy P ek ACHHS
TTOBPEKACHUS (HOJTBIH.

[Tpu mpumeHeHUN OaHAaXEH M3 HEMETAUTMICCKUX MaTepHANIOB (CTEKIIOMIIACTHKA,
(OJTBTOCTEKIIOTKAHN, TOJMATIUICHOBBIX WM IOJUBUHWIXJIOPUIHBIX JIEHT, KHIEPHOMH
JIGHTHI U JIP.) TIOJKJIAKH M3 CTEKIIOTIACTHKA HE YCTaHABIUBAIOTCS.

[TpoBosouHbIe KONMBbLA W OaHJ@KW YCTAHABIMBAIOTCA C IMAroM, 3aBUCAIIUM OT
auaMmerpa TpyOOompoBOma, TONIMWHBI TEIUIOBOM H3OMAIMM M MapKd IPUMEHAEMOro
MaTepuaja B coOoTBeTCTBUH ¢ puc. 8.2 — 8.4. KpemieHne MaToB Ha TpyOOIPOBOIAX MAJIBIX
IWaMETPOB CIHMPATbHOH HAaBUBKOM MPOBOJOKH JJII MAaToOB, OKJCEHHBIX (DONBIOM,
MPUMEHSATH HE CIEIYET.

[Ton  MeTauIMYecKO€  3alIMTHOE  TOKPHITHE  CIEAyeT  YCTaHaBJIMBATh
MPEIOXPAHUTENBHBIA CIIOM K3 CTEKIIOXOJICTA, CTEKJIIOPOTOXKKH, CTEKJIIOTKAHM MIJIA T.II.
KpeTUICHHE MTOKPBITHA B 3TOM CIIy4ae PEKOMEHAYETCA OCYIECTBIIATh OaHAaKaMH.

[Ipy  WCMONB30BAaHMM  BHHTOBOTO  KPEIJICHUA  3ALIUTHOTO  TOKPBITHA
IPEAOXPaHUTEIbHBINA CION JOJDKEH UMETh TOJNLIMHY OOJIBIIE, YeM JJIMHA BHHTA.

8.1.3.2. KoHCTpyKIIHA TEIIOBOM H30JIALMN ¢ TPUMEHEHUEM MaTOB URSA® mapox
M-11®, M-15®, M-250, okneeHHBIX (Hoybroid, 6€3 YCTAHOBKH 3alIMTHOTO TOKPBITHA

MOKET HCIIOJIB30BATHCA AJIA H30JIIITN TPY6OH]30B0[IOB U C ITOJOKUTCIbHBIMH
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TEMIIEPATyPaMH NPH HX PACIONOKEHAM B MOMCIICHUAX IPH OTCYTCTBHH TPeOOBaHUM K

3CTETHKE, Ha UepAaKax U B IOABAJAX, B TOHHEIAX U KaHalaxX.

I1pu 5TOM NOABECKH PEKOMEHTYTCS 3aMEHUTH KOJBLAMM MM OaHIaXKaMI.

Ilpy OpUMEHEHWM MATOB, OKJICCHHBIX (DONBIOH, [UId  NPENOTBPAIICHUA
noBpexaeHNA (OIbIH NOA OaHAAXKH U KOJIbLA PEKOMEHAYCTCA YCTaHABIHBATD IIPOKIAJAKH
M3 CTCKJOILIACTHKA HIKM APyroro ympyroro marepuana. IIIBbl ¢onbru Morytr OBITH
MIPOKJICCHBI PA3UYHBIMH MAaTEpHAJaMH € JIMIKUM CIIOEM HIIH 3aKPBITHl HAaKIaAKaMHU U3
(donbru uim GoJbroCTCKIOTKAHH.

8.13.3. Ilpm wm3omanuu TPyOOMPOBOJOB XOJIOAHOH BOIBI, TPYOOIPOBOAOB,
TPAHCIIOPTHPYIOIMX BEIIECTBA C OTPULATEIAbHBIMH TEMIEPATYpaMH, a TaKxKe
TpyOONPOBOAOB TEIUIOBBIX CCTEH IOA3EMHON IPOKIAAKH AJIA KPEIUICHUA 3JEMEHTOB
KOHCTpYKUMH  clleqyeT [PHUMEHATh OLMHKOBAHHYIO MPOBOJOKY, OaHIaXud U3

OLIMHKOBAHHOM CTAJIU WK ¢ OKPACKOH,
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. MaTsl TEMIOU30IALUOHHBIE URSAR Mapok M-110, M-150, M-250
. Marsi rennonsonsauonnsie URSA® mapok M-11, M-15, M-25

. 3aIUTHOE ITOKPbITHE

. bargax ¢ mpsKkon

. [IpoBosI0YHOE KOJIBLIO

. Ilpokneiika 1IBOB FepMETU3UPYIOWIECH JTEHTON

. Iomkmaaka

. IIperoxpanuTenbHbIN CI0H
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8.2. KoHcTpyKuuy TemioBoii u30/IsI[HH HA 0CHOBE TEIJIOM30IAIIHOHHBIX

matoB URSA® 1/1s1 apMaTypbI i ()JIAHIIEBBIX COCTHHEHHI TPYGOIPOBOIOB

82.1. Matel ¥3 CTEKIAHHOTO INTANCNBPHOTO BOJIOKHA HA CHHTETHYECKOM
ceasyromeM URSA™ mapok M-11, M-15, M-25 pexoMeHmyeTcs HCIOIb30BATH IS
TEILIOBOM U30JALMU:

- haHUEBBIX COSMUHEHHI TPYyOONPOBOAOB;

- IpuBapHO# 1 (uanHIeBoH apMaTypsl (3aIBWKEK, BEHTHIICH, KITAITaHOB ).

Marsr URSA® Mapku M-25 cremyer HCIOJB30BaTh I apMaTypbl U (IraHIEeBBIX
coequrenuil Iy > 50 mMm.

8.2.2. llpu wm3ositmu apMarypsl U (PIAHIEBEIX COSMMHEHMH TPyOOIPOBOAOB MATHI
URSA® mapok M-11, M-15 u M-25 pekoMeHIyeTcsi NPUMEHATh B BHJAE MATPaleB C
Oo0KJIaAKaMU U3 CTEKJIOTKAHM  CO BCEX CTOPOH MpPH TeMIeparype H3O0IUpyeMOi
nosepxHoctu 10 270°C.

IToBepx MaTpaleB yCTAHABIMBACTCS CHEMHBIN METAJUIHUCCKUH KOXKYX, KPCTUICHHE
KOTOPOT'O MOKET OCYIIECTBIATHCS 3aMKaMH, IIPHBAPCHHBIMA HEMOCPEACTBEHHO K KOXKYXY,
wm GaHgaXaMH ¢ 3aMKaMH, YCTaHaBIMBACMBIMH TIOBepX Koxkyxa (pmc 8.8 — 8.10 —
crp.111 - 113).

Matpausl K HM30JHPYeMOil MOBEPXHOCTH KPEMATCA OaHmaXaMH C TNPSHKKAMH H
MEePEBA3BIBAIOTCA IIPOBOJIOKO IO KPIOUKaM.

8.2.3. B 3aBuCHMOCTH OT BHOA W Pa3MEpPOB apMaTypsl MaTpambl MOTYT OBITH C
NPUITHTEIMA KPIOUkaMul win 0e3 Hux (puc. 8.11 —ctp.114).

IlnpuHa Mmarpana U3 MaToB URSA® npu msomauu uasuesoit apMaTypbl 4
¢nanneBsIx coeAMHEHWH TpyOOHMPOBOAOB W ammapaToB JAOJUKHAa OBITh paBHA THMHE
(IaHOEBOr0 COSIMHEHHS WM apMaTypPbl, BKIOYAs MPHCOCAMHHUTEIIbHBIE (DIaHIBI, TLTIOC
JBe JHMHB 00JTa, COSAMHAIONMEro (UIaHICBEIH pa3beM, Ioc He MeHee ueM 200 MM 1t
YCTAHOBKH Ha M30JIALHIO TPYOOIIPOBO/IA WM alTIapaTa.

8.2.4. Tlpu W30JAUHH TPUBAPHOH apMaTyphl Marpall YCTaHABJIHUBAIOTCA BCTHIK C
U30JALMEHR TPyOOnpOBOAa MO/ OOMIMM MOKPHITHEM.

8.2.5. Pexomenayercs npumenenne matoB URSA® mapok M-110, M-150, M-

25@ B cocraBe MMONHOCOOPHBIX TETUIOM3ONAMOHHBIX KOHCTPYKImi (GyTaspoB wim
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oMy Gy TISPOB) UL H3OJIALH apMaTyphl U (pJaHIEBbIX COSARHEHUH TPy OOIPOBOAOB IPH

00CCICUCHNE TEMIIEPaTyPhl Ha IOBEPXHOCTH TeILIOM30LALmH He Gonee 100°C (puc. 8.12
—c1p.115).

Ilpm 3ToM MaThl YCTaHABIUBAIOTCA B (yTmAp He OKJICCHHOM CTOPOHOH K
3aIMUTHOMY KOJKYXy. MaThl HakajablBalOTCA Ha IIUIMHTHL MIH KPETATCA C ITOMOMIBIO
KieeB. [Ipn BCTIONB30BAHMM MATOB, OKICCHHBIX (PONIBIOi, MO IILUIMHTE PeKOMEHIYETCA
YCTaHABIMBATD NIPOKJIAIKH AN NPEAOTBPAIEHUA (GONBTH OT MOBPEKACHHUA.

Marst URSA® mapok M-11, M-15 u M-25 Takke MOTYT OPHMEHATBCA B KAUECTBE
BKJIaAbpIma B (yTirip WK noryQymesp B BHIAEC MaTPaLeB, IPUKICCHHBIX K METAUTHICCKOM
IIOBEPXHOCTH KOKYXa MM NpPUKpeIUIsieMblx mumHTamMu (puc. 8.13. — c1p.116).
Temmepatypa IPAMECHCHH TAKWX KOHCTPYKIHH ONPENEIICTCA TEMIIEPATyPOCTONKOCTBIO
TETIION30JAMOHHOI0 MaTepralia, MaTepHalia, IPUMEHAEMOTO B KauyecTBe OOKIANOK, a
TAKOKE KJIEEBOTO CIIOA.

B momHOCOOPHBIX KOHCTPYKUMAX M H3OAIUHA apMaTypel H  (JaHmesbix
coequHEeHUH (GyTIApOB U MOMy(PyTIAPOB) AOMYCKAECTCA HCIONB30BAHIE HE OKJICCHHBIX
maroB URSA®. TIpu 5TOM €O CTOpOHHI, OOpAIeHHOH K H30NHPYEMOl IOBEPXHOCTH,
YCTaHABIMBAECTCA METAIIHYECKAsA CETKa ¢ MENKOH Adelikoif, koropas Takke KpemmTcs
LIMTAHTaMH. Kpad ceTkH 3a/enbIBaloTcad BHYTPh METAJUIMYECKOTO KoKyxa. BosmoxmO
HCIIOTB30BAHUE CTEKJIOCETKH MM CTEKJIOXONCTA ¢ TeMIIEpaTypoi NPUMEHEHUA HE HIDKE

270 °C.
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Puc. 8.8 N3ossimist (py1aHLEBOIO COCAMHEHHS ChbeMHOII KOHCTPYKIHEEH ¢

MpPUMEHEHHEM MATPaLeB H3 MATOB TeILIOU30ISIHOHHBIX URSA®

A—A

dy

1. Marpal ¢ TeIIOH30/IAMOHHEIM cToeM 3 MaToB URSA® mapok M-11, M-15, M-
25 B CTEKJIOTKAaHHU CO BCEX CTOPOH
2. MeTrandecKuii ChbeMHBIH KOXKYX ¢ 3aMKaAMH
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Puc. 8.9 U3onsiuusa ¢paanuesoii coocHoii apmMatyps1 auamerpom dy no 100 mm

BKJIIOYHTEIbHO MATPALIAMH H3 MATOB TeILIOH30si{HOHHBIX URSA®

B CTCKIOTKAHH CO Cb€MHBIM MCTAJLVIHYCCKHM KOXKYXOM

A-A

Uzonsumns
TPYBOMNPOBOAO

1. Matpa ¢ TermIou30IAMUOHHEIM clioeM 13 MaToB URSA® wmapok M-11, M-15, M-

25 B CTEKJIOTKaHH CO BCEX CTOPOH

2. Metammdeckuii KoxyX
3. banmax ¢ TpsOKKOM MITH 3aMKOM
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Puc. 8.10 M3oasauus ¢aaHLeBoii apMaTypbl MATPAIAMH H3 MATOB

Temon3osuoHHbIX URSA®™ ¢ HOKPBITHEM METa/IHYECKHM CheMHBIM KOKYXOM

A-A

1. Marparl ¢ TEIUIOM30JAIMOHHBIM CIOEM K3 MAaTOB URSA® B CTEKIOTKAHH
(puc.8.11)

2. MeranmmyecKuit KOKyX ¢ 3aMKaMH

3. baHmax ¢ IpsHKKO

4. CrmiuBKa MaTpanes 1Mo KProUkaMm

5. 'epMeTH3HpyIOmMAs IICHKA
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Puc. 8.11 MaTpan ¢ KpIOUKAMH ¢ TeIIOH30/ISIMHOHHBIM ¢/10eM u3 MaToB URSA®
A-A

A e
50 100 —] I

5}
= |
=]
=
=
=
2]
=]
|
2

S S G P P Y I 0 P S SR P P 2 - )

100
o
g —

i

1. MaTs! Temousonsauronnsie URSA® M-25
2. CrekJI0TKaHb

3. IIpommBKa (CTEKIOHUTH, POBOJIOKA)

4. Kprouok
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Puc. 8.12 H30/s11ust apMATYPbI CbeMHOM KOHCTPYKIHEI ¢ TEILION30/ISIHOHHBIM

CJ10eM 13 MATOB TerIon30asiouHbIx URSA® (mostygyTasipsr)

(=]
©

dy

1. Monydytaap (MeTamnuueckuif KoKyX ¢ 3aMKaMH) C BKJIQIBIIIIEM — MaTpaleM u3
MaTOB Ternon30AnHoHEEX URSA® Mapok M-11, M-15, M-25 B CTeKIIOTKAHH
2. Otaenka TOpIa H30JALAA TPYOOIpOBOaa
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Puc. 8.13 IlosydyTisip ¢ BRIAABIIEM-MATPAUEM H3 MATOB TEILTOH30ISIIHOHHBIX

URSA"

1. Marpam u3 MaTOB TEIOU30JIAMHOHHEIX URSA® mapok M-11, M-15, M-25
2. CreHka G0KOBas METAJUIMICSCKOTO KOXKYyXa

3. Crenka Topuesas
4. Kprouok

5. 3amok

6. IInauHT

7. 3akienka

8. IIpoBoioka

PaoseepTka wnAnHTa

AvHna crusa

40

L=

/vHna pesa

n

-

%

30-40

us

g4.2
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9. PACYETHBIE XAPAKTEPHCTUKHA
TEIJIOU30/IIUOHHBIX KOHCTPYKIHUU HA OCHOBE
TEILUIOU3OJIAIMOHHBIX U3/IEJINI URSA®

PacueT TOMMMHBI TEILIOM3OAMOHHOTO CJIOS HA OCHOBE TEILIOM3OJAIMOHHBIX
msgemmit URSA® B KOHCTPYKIHMIX TEILUIOBOM HM30JALKU TPYOONPOBOJOB MPOU3BOIUTCA B

3aBUCHUMOCTH OT €€ Ha3HAUYCHUA.

9.1. TertoBast H30JISIIHA C oeJbK0 o0ecreyeHUs 3aJaHHOMH IJIOTHOCTH

TEILIOBOI'0 IMOTOKA € IMMOBCPXHOCTH U30JTHPOBAHHOI'O o0BbexTa

9.1.1. JomycTHMO€ 3HaUYE€HWE ILUIOTHOCTH TEIJIOBOTO MOTOKA € TOBEPXHOCTH
HM30IMPOBAaHHOTO  00BEKTa  ompenensercss TPeOOBaHMAMH  TEXHOJOTMYECKOTO
mpomecca, OOMMM TEIUIOBEIM 0alaHCOM MPEeNUPHUATHA UWIA HOPMAaTHBHBIMHU
3HAYCHUAMH IUIOTHOCTU TEIIOBOro nortoka mo mpunokenuro 4 CHull 2.04.14-88
«TemnmoBas wm3omaAmus 000pyAoBaHHA W TpyOOmpoBOmOB» ¢ m3MeHeHmeM Nel ot
31.12.97 r.

9.1.2. PacueTHasd TOJINMHA TEIUIOBO HW3OISIIMK, ONMpeaenieMas MO HOpMaMm
INIOTHOCTH TEIJIOBOTO MOTOKA, IJs TPyOOIPOBOAOB HApYXHBIM guamerpoM jpo 1020
MM BKJIWYHUTEJBHO 3aBHCUT OT PAacHOJIOKCHHAA H30JIHPYEMOTO oObekTa (Ha
OTKPBITOM BO3[yXe HJIH B IOMENCHHH), TEMIEPAaTYpbl OKPY:KAKOIIEro BoO3xyxa(l,),
TEMIEPATyphl TEMIOHOCUTENA (£,), TEOMETPHUCCKAX Pa3MEpOB (Hapy>KHOIO AHaMETpa
- d,) v BeNVYMHBI 3aM@aHHOH WM HODMATHBHOM JIMHEHHOM MIOTHOCTH TEIIOBOTO
noroka (q;).

Pacder Benercsa o popmyre:

lnd”3:2-7r-/1u3- b =1y I
d, q, r-da, |

(9.1.1)

TAe:  Ayu,— TEILTONPOBOIHOCTH M30JALMOHHOrO ¢jios, BT/(M-°C), koTopas
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NpHHAUMACTCA IIPH CpCI[HCI‘/'I TEMIICPATYPEC TCILTIOUIOJIALMOHHOIO CJIOA. |

d, — HapyXHBIA THaMETP U30JAIHOHHON KOHCTPYKIIUH, M;

d,; — Hapy>KHBII IHAMETP H30JMPYEMOTO O0BEKTA, M;

t,, — Temmeparypa Temionocurens, °C;

1, — cpegHeromoBas TEMIIEpPATypa OKPYKAIOMIEro Bo3ayxa — A Tpyoo-

IIPOBOAOB, PACIIOJOKCHHBIX Ha OTKPBITOM BO3QYXC, HJIH paCUCTHAA

TeMmneparypa B moMemnienut, °C,
¢: — pacueTHas JTHHeHHas INIOTHOCTh TETIOBOTO MOTOKa, BT/M,
&, — KO3(OHUIHECHT TEITOOTIAYM OT MOBEPXHOCTH H3QJIAINM K
OKpy’KaroleMy Bo3ayxy, Br/(m>-°C).

TontuHy U30JAIHMK BEIYUCISIOT TIO opMyJie:

&, = > | g -1 (912

rae d,,— TOJIIHHA H30JALHAM, M.

9.1.3. s tpyGompoBomoB HapyXHHIM amamerpoM 1220 m 1420 mm TommuHa
TEIUIOU30JHOHHOIO  CJIOA 10 HOPMHMPOBAHHOW IUIOTHOCTH TEIUIOBOTO  TOTOKA
onpenaernserca mo gpopmyie (9.1.3) 1 HOpMaM MIOTHOCTH TEIUIOBOTO MOTOKA AJIA IJIOCKO#

MOBEPXHOCTH:

S = A .tm_to

u3 us , (9.1.3),

q

TJIe: ¢ — IUIOTHOCTH TETIOBOTO MOTOKA ¢ KBAJAPAaTHOTO METPa MOBEPXHOCTH, BT/M”.
9.14. B Ttabmmmax 9.1.1. - 9.1.3 mpuBeAcHBI PaCUETHBIC 3HAYECHUS TOJNIIUHBI
TEIUIOU30JBIUOHHOIO  CJIOA, OTBEYAIOLINE HOpPMaM IUIOTHOCTH TEIJIOBOIO IIOTOKA, B
KOHCTPYKIMAX TETJIOBOW H30IAIMKA HA OCHOBE TEIUIOW3OJIALMOHHBIX MAaToOB M IUIUT
URSA® ans TpyGONpOBONOB, PACHOJOKEHHBIX HA OTKPHITOM BO3AYXe B PETHOHAX CO

cpenneronosoii Temmeparypoit +5°C, 0°C u -5°C 1 B moMeIeHu .
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[Ipy NpPOCKTHPOBAHMH pACYETHbIC 3HAYCHMA TOJMINMHBI TEIJIOBOH H30JIALNH,

npuBeAeHHbIe B Tabmunax 9.1.1. — 9.1.3. caemyeT OKpyIITh A0 TONIMUHbL KpaTHOM 10 MM.
[lpm pacdeTHOM 3HAQUEHMM TOJINUHEI Ha 3 MM OonbIiem, uyeM OJnpKaiiliee 3HaUeHHE
kpatHOe 10 MM, CIeAyeT NIPHHUMATH €ro MEHbBIIee 3HAYCHHUE, CCITH PacueTHAsA TOJIIHHA
M30JUILMHN TPEBEIIAET Oonbliie, YeM Ha 3 MM, Ouwkaiimee xkpatHoe 10 MM 3HaueHwe,
CNIEIyeT MPUHIMATH, COOTBETCTBEHHO, €ro OOJbIIee 3HAUCHHE.

9.15. Ilpu ONpPEACICHUM  TOJNIIMHBI  TCIUIOM3OMAMHOHHOIO  CJIOA U3
TEIUIOM30/IILMOHHBIX MaToB M IHT URSA® B KOHCTPYKUMAX TEILUIOBOH U30JALIN
TpyOONpPOBOAOB PacueTHas TEILVIONPOBOTHOCTh MPUHAMANACh C YUETOM KoddduimenTa
VIUIOTHEHHA B KOHCTpyKuuH Ha ocHOBanuu CHull 41-03-2003 u pe3ynbTaToB
NabopaTOpHBIX M3MEPEHUH TeMIONPOBOAHOCTH u3Aeauii Mapok M-11, M-15, M-25, T1-20

mpu Temmnepatype 125°C, npoBeASHHBIX HUCIBITATENBHBIM LHEHTPOM AO «TemonpoexT.
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Tabauma 9.1.1.

PacueTHas* TOJIMHA TEIIOM30JILHOHHOTO CJI051 Ha ocHoBe MaToB URSA®
Mapok M-11, M-15 1 M-25 B KOHCTPYKUMAX TEIUIOBON U30/IAUU
TpyOONpPOBOOB, PACTIONOKEHHBIX Ha OTKPBITOM BO3JIyXe€,
oOecreunBaronias 1eHCTBYIOIINE HOPMBI TUIOTHOCTH TEILIOBOTO ITOTOKA
npu uuciie 4acos pabotst 6omee 5000,

CpeaHeroaoBast TMIIEPaTypa OKPYKaloIero sosayxa, “C
s | 0 | E
Temnepatypa Temionocurens, oC
20 | 50 [100 [ 150 [ 180 | 20 | 50 | 100 | 150 [ 180 | 20 [ 50 [ 100 | 150 | 180

PacueTHas* TOMIMHA TEIUIOU3OIALIOHHOTO CIIOST, MM

Hapyxusrii
JUAMETP
TpyGONPOBOAA, MM

18 16 | 22 | 29 | 36 | 37 | 26 | 26 | 32 | 38 | 38 | 30 | 31 | 34 | 40 | 42
25 16 | 25 | 32 | 37 | 40 | 27 | 30 | 35 | 39 | 41 | 32 | 35 | 38 | 41 | 43
32 18 | 27 | 35 | 42 | 44 | 29 | 31 | 37 | 44 | 45 | 35 | 37 | 40 | 46 | 47
45 19 | 29 | 36 | 43 | 47 | 29 | 33 | 39 | 45 | 49 | 37 | 38 | 42 | 47 | 51
57 19 | 29 | 43 | 50 | 54 | 30 | 34 | 46 | 52 | 56 | 38 | 38 | 49 | 54 | 58
76 21 | 36 | 46 | 53 | 59 | 30 | 41 | 49 | 55 | 61 | 41 | 46 | 52 | 58 | 63
89 21 | 36 | 47 | 56 | 62 | 30 [ 41 | 50 | 59 | 64 | 40 | 46 | 53 | 61 | 66

108 22 | 37 | 51 | 59 | 65 | 31 | 42 | 54 | 62 | 67 | 41 | 47 | 57 | 64 | 69
133 24 | 38 | 52 | 64 | 70 | 34 | 43 | 55 | 67 | 72 | 44 | 48 | 58 | 69 | 74
159 26 | 41 | 55 | 69 | 73 | 36 | 46 | 58 | 71 | 75 | 47 | 5L | 61 | 74 | 77
219 26 | 43 | 60 | 74 | 80 | 36 | 48 | 63 | 76 | 82 | 44 | 54 | 67 | 79 | 85
273 27 | 45 | 63 | 77 | 84 | 37 | 50 | 66 | 80 | 86 | 46 | 56 | 70 [ 82 | 88
325 27 | 46 | 66 | 80 | 87 | 37 | 51 | 69 [ 83 | 89 | 47 | 57 | 73 | 86 | 92
371 27 | 46 | 68 | 83 | 90 | 37 [ 52 | 72 [ 85 | 93 | 47 | 57 | 75 | 88 | 95
426 29 | 48 | 69 [ 85 | 92 | 40 | 53 | 72 [ 88 | 95 | 50 | 59 | 76 | 90 | 97
478 20149 | 72 | 88 [ 96 | 40 | 55 | 76 | 91 [ 98 | 50 [ 60 | 79 | 94 | 101
530 30 | 49 | 72 | 88 | 97 | 40 [ 55 | 76 | 90 [ 99 | 51 [ 61 | 80 | 95 | 102
630 30 | 51 | 74 | 91 [100] 40 [ 57 | 77 | 94 [ 103 | 51 | 62 | 81 | 97 | 105
720 30 | 51 | 75 | 92 [ 102 ]| 40 [ 57 | 79 | 95 [ 105] 51 | 63 | 83 [ 98 | 107
820 30 | 52 | 77 | 93 [ 107 ]| 41 | 58 | 80 | 97 [ 110] 51 | 64 | 84 | 100 | 112
920 30 | 52 | 77 | 95 [106 ]| 41 | 58 | 81 | 98 [110] 51 | 64 | 85 | 101 | 112
1020 30 | 53 | 78 | 96 [ 107 ]| 41 [ 58 | 82 | 99 (110 ]| 51 | 64 | 85 | 102 | 112

2 130 |57 |84 {100 122 42 |63 |88 [1n1|125] 54 |68 |02 [ 114|127

IIpumeyanus.

1. . *.B Ta6nnue NpUBCACHA pPACYE€THASA TOJIIHHA TCMJIOU3O0JAIUOHHOIO CI0s B KOHCTPYKLIHH.
3axa3Hy0 (10 YILIOTHEHHUS) TOJILUHHY MAaTOB ¢ y4eTOM K03 dHLHeHTa yIIOTHEHH MaTepUaa
cnenyer onpenensats mo tabmuue 10.3 riaesr 10.

2. IIpu npoexkTHPOBaHHH PACUETHYIO TOJLUHHY CJAEAYET OKPYIIIAThH M0 3HAYeHMH, KpaTHEIX 10 B
cootsercTBuu c 1. 9.1 4.



PacueTHas* TOJIIMHA TETLIOM30JALMORHOTO oSt Ha ocHoBe mmuT URSA®
Mapok I1-15 u I[1-20 B KOHCTPYKIMAX TEIUIOBOH U30JALUU TPYOOIPOBOOB,

Tabnmma 9.1.2.

PaCcnoIOKCHHBIX HA OTKPBITOM BO3AYXE, O6CCHCIII/IBaIOHIaﬂ

AEHUCTBYIOIIIE HOPMBI INIOTHOCTH TEIIOBOTO IMOTOKA
npH yKcie yacos pabotsl 6onee 5000.
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§ CpeaHeronosast TeMIepaTypa OKpysKarowmero sosayxa, °C

’g + 5 0 I

2 Z § Temnepatypa temnonocurens, oC

= §§ 20 | 50 [ 100|150 ] 180 ] 20 | 50 | 100 ] 150 [ 180 | 20 | 50 | 100 | 150 | 180

B PacueTHasn* TommuHA TEMIOH3OIAHOHHOTO CIIOS, MM
[Tnuarer mapxu I1-15
530 34 | 57 | 8 | 105|117 | 46 [ 64 | 90 | 108 | 120 | 58 | 70 | 94 | 111 | 123
630 34 | 59 | 87 | 109 [ 121 | 46 [ 66 | 91 112|123 | 58 | 72 | 95 | 115 | 126
720 34 | 59 | 88 [ 110|122 | 46 | 66 | 93 113 [ 125| 58 | 72 | 97 | 116 | 128
820 35 1 60 | 90 | 113 [ 128 | 47 | 67 | 94 (115|128 59 | 73 | 99 | 117 | 130
920 35 | 60 | 91 | 113 | 128 | 47 | 67 | 95 [ 116 [ 129 | 59 | 73 | 99 | 119 | 132
1020 35 | 61 | 91 | 114 | 128 ] 47 | 67 | 95 [ 117|130 | 59 | 74 | 100 | 121 | 133
11i22%’ 37 | 65 | 98 | 126 | 143 | 50 | 72 | 102 [ 130 [ 146 | 61 | 78 | 106 | 133 | 149
[Tnurer mapku I1-20
530 32 | 54 | 80 | 98 | 109 43 | 60 | 84 [ 101 | 112 | 55 | 66 | 88 | 104 | 114
630 32 | 56 | 81 | 102 (113 )] 43 [ 62 | 8 (105|115 55 | 68 | 89 | 108 | 118
720 32 | 56 | 83 | 103 [ 115) 43 [ 62 | 87 | 106 | 117 | 54 | 67 | 91 | 109 | 120
820 33 | 57 | 84 [ 105(120] 44 | 63 | 88 [ 109 (120 ] 55 | 69 | 92 | 122 | 126
920 33 | 57 |8 [106[120] 44 | 63 | 89 [ 109|121 | 55 | 69 | 93 | 112 | 123
1020 33 | 57 | 8 (107 |120] 44 | 63 | 90 [ 110|122 | 55 | 69 | 94 | 113 | 125
11%12;% 35 ({61 [ 92 (119 135] 46 | 68 | 96 | 123 | 138 | 175 | 74 | 100 | 126 | 141
ITpumeyanus.

1 . *-pTabauue npuBesieHa PACYETHAN TONIMHA TETIOM3OJAHOHHOTO CJIOS B KOHCTPYKIIHH.
3aka3Hyro (10 yIUIOTHEHHs) TOJIIKHY ILUIMT C y4eTOM Koo(hduuuenTa ynioTHeHHS MaTepuana

cnenyer onpeaenats no tabnuue 10.4 rmaser 10.

2. Ilpu NpoeKTHPOBAHUH PACYETHYIO TONIIHUHY CIEAYET OKPYIJIATEH IO 3HAYSHHUH , KpaTHLIX 10 B
COOTBETCTBHUH C 1. 9.1 4.
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Tabmuma 9.1.3.

PacueTHas* TOJNIWHA TEIUIOM3OJIIMOHHOrO closi Ha ocHoBe m3mermii URSA® B
KOHCTPYKIMSAX TEILIOBOM HW30JAIMK TPyOONpOBOAOB, PACIONIOKEHHBIX B MOMELICHUH,
o0ecIeunBaromas ASHCTBYIOINE HOPMBI INIOTHOCTH TEILJIOBOTO IMOTOKA MPH YUCJIE YacoB
paboter 6oaee 5000.

Bu remomsosmuonnbx minemit URSA®y
Hapy>xaerit Matsi Mapku ITinTel Mapku
AHAMETp M-11, M-15, M-25 1-15 | 11-20
TpyGonposoza, TeMmueparypa Temionocurens, oC
MM 50 | 100 | 150 | 180 | 50 | 100 | 150 [ 180 | so | 100 | 150 | 180
PacueTHas* TOMIMHA TEIUIOU3OIALMOHHOTO IO, MM

18 16 26 33 34 - - - - - - - -

25 18 28 33 37 - - - - - - - -

32 18 30 38 40 - - - - - - - -

45 19 33 41 43 - - - - - - - -

57 25 40 47 51 - - - - - - - -

76 26 41 52 56 - - - - - - - -

89 28 | 44 | 54 | s8 - R - - ; R - -

108 31 46 56 62 - - - - - - - -

133 32 49 61 67 - - - - - - - -

159 32 51 64 71 - - - - - - - -

219 35 56 70 77 - - - - - - - -

273 37 59 74 81 - - - - - - - -

325 37 59 76 84 - - - - - - - -

377 38 62 79 87 - - - - - - - -

426 39 64 80 89 - - - - - - - -

478 40 65 83 92 - - - - - - - -
530 40 66 85 94 46 78 102 113 43 73 95 106
630 40 67 86 96 46 80 103 115 43 75 97 108
720 42 69 88 97 48 81 105 117 45 76 98 110
820 42 69 89 100 48 82 106 120 45 77 100 112
920 42 71 90 101 48 83 108 121 46 78 101 114
1020 42 71 91 97 48 83 109 122 46 78 102 116
1220, 1420 45 77 102 117 51 90 119 138 48 85 113 130

IIpnmevanns.

1. * - B Tabiauue npuBeneHa pACYeTHAS TOJILIMHA TEIIOU3OSALHOHHOIO CJI0S B KOHCTPYKIHH.
3aka3Hyio (10 YIUIOTHEHHUS) TONIMHY MATOB C yu4eTOM KO3(ppHLHEeHTa YIIIOTHEHUS CIIEAYET
onpexaenath no Tabmuie 10.3 rmaser 10.
3aka3Hyio (10 YIUTOTHEHUS ) TOJINUHY ILIUT ¢ YI€TOM K0P (PUIMEHTA YIIOTHEHUS CIIEAYET
onpexnensatek no Tabdmuie 10.4 raaser 10.

2. IIpu NpOeKTHPOBAHHH PACUETHYIO TONIIHHY CISLYeT OKPYIVIATH O 3HaUYEeHHH, KpaTHbIX 10 B
cootBercTeuu c 1. 9.1.4.
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9.2. TermoBasi H30JISILIUA ¢ HETHIO 00eCTICYeHHS

3aJaHHOM TEMIEPATYPbI HA MOBEPXHOCTH H30/IAHH

9.2.1. TemnoByio W30JAIMIO TPYOONMPOBOJAOB TIO 3aMaHHON TeMIeparype Ha
MOBEPXHOCTH M30SILMM  BBIOJHSAIOT B ClIydyae, KOTAA TEIUIOBBIE TMOTEPH HE
PErIaMEHTHPOBAHBI, HO HEOOXOMMUMO 3aUIUTHTH OOCITYXKHBAIOIIHUIA MEPCOHAN OT 0XKOTOB
WK TMOAJCPKUBATh HEOOXOJMMBIA TEMIEPATYPHBIA PEXMM B MOMEIIEHUAX IyTeM
CHIDKEHMSI TIOCTYTUICHHS TETUTa OT TPy OOnMpOBOAOB.

9.2.2. B cooTBETCTBHH C CAHUTAPHEIMH HOpMamu 1 TpeboBanmwimu CHull 2.04.14-
88 TemmepaTypa NOBEPXHOCTH H30JSIUH TPYyOONPOBOAOB HE AOJDKHA TIPEBBIIATS!

a) MPH PACTIOJIOKEHUN B MOMEIICHHH

35°C - mpu Temniepatype Ternonocutens Himke 100°C;

45°C - npu temnepatype temnonocutelst 100°C u 6onee;

6) pu pacIon0keHNH Ha OTKPBHITOM BO3/yXe

(B 0bcTy KHMBaEMOI1 30HE):

55°C —p1 KOHCTPYKIMH ¢ METAIMYECKUM 3aLUTHBIM IOKPBITHEM,

60°C - 11 ApyTUX BUIOB MOKPHITHIA

9.2.3. TommuHAa TEIUIOBOM M30JAIMH TPYOOIIPOBOZOB, ONpeAenieMas Mo 3aJaHHON
TEMITepaType Ha €€ OBEPXHOCTH, 3aBHCHT OT €r'0 PACHOIOKEHHNS (Ha OTKPBITOM BO3AYX€ UM
B IIOMCUICHNHM), TEMIIEPATyPhl OKPY/KAIOMIETO BO3AYXa, (Z,), TEMIICPAaTyPHl TCIVIOHOCHTEIA,
(t,), HapyxHOro nuamerpa, (d,) w ko>bOHUMEHTA TEILIOOTAAYH OT IOBEPXHOCTH K
OKpY’KaromeMy BO3ayxy (o), Br/(M™K).

¢ Pacuer TONIIKHEI TEIIOBOH W30IAIMH UL TPYOOIPOBOAOB BBIITOMHACTCS MO
dopmyie:
('flua In cj{w _ 2 '/’i’u‘? (tm — tl\') ’
H a H ’ d H ’ (tk' - t()

i

(92.1)

rae. I, — TeMIepaTypa Ha HOBEPXHOCTH M30JIMOHHOM KoHCTpyKIwH, C;

tw b, G A5 d, — T Xe, aro 1 hopmyne ( 9.1.1).
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924. Koapdurment remoornaun, (o), IPUHIMAIOT B COOTBEICTBHX C IIPHJIOMKEHUEM 9
CHul12.04.14-88 «Tenmnosas H30ymmps 000PYIOBAHIA 1 TPYOOIPOBOIOBY.

9.2.5. Ilpu BBIOOPE 3aLMTHOrO HOKPBITUA TEIUIOBOM M30JALMH TPYOOIIPOBOLOB,
PAacCHOJIOKEHHBIX B IOMEIICHUM, YYMTBIBAIOTCA pPaJUallHOHHBIE CBOWCTBAa  €ro
MOBEPXHOCTH. JIJisl CHIDKEHHA TOJIINUHBL TEIVIOM3O/LANMOHHOTO CIOA PCKOMEHIYETCA
NPUMEHATh  3alIUTHOC  IOKPHITUE €  BBICOKHM  KOI)GUIMEHTOM  U3JIyYCHHA
(HEMETATHYECKOE).

JId Tex jk€ pacdyeTHBIX YCJIOBHA MPH METAJIMYECKOM 3alIUTHOM ITOKPLITHH
pacyeTHAasA TOJIIMHA H30IALMH CyIIECTBEHHO BBILIE.

9.2.6. Ilpy NpOEKTUPOBAHUH PACUECTHBIC 3HAYCHUS TOJIIHMHBL TEIIOBOH M30IALMH,
nmpuBeOCHHBIE B Tabmumax 9.2.1. — 9.2.2. caeayer OKpyrJifaTh A0 TOJIIMHEL KpaTHO# 10
MM. [Ipu pacueTHOM 3HAYECHUHU TOJNLIMHBL HA 3 MM OoJbHIeM, YeM Omikaiiliee 3HAYCHUC
kpatHoe 10 MM, ciemyeT MPHHUMATH €r0 MEHBbOIee 3HAYCHHUE, €CIIH PAaCUeTHAd TOJIINMHA
H30JAIMA TIPEBBIIIaeT Ooybmme, YeM Ha 3 MM, Ommkaifmee kpataoe 10 MM 3HaueHuE,
clefyeT IPUHIMATh, COOTBETCTBEHHO, €ro Oobliee 3HaUeHHE.

927. B tabmaue 9.2.1. npuBeneHbl pPACUYSTHHIC 3HAYCHHSA  TOJIIHAHBL
TEILIOM30JAIOHHOTO CNIoA Ha OCHOBE MaToB URSA® B KOHCTPYKIMAX H30JIAIMH
TpyOONpPOBOACB, PACHONOXKCHHBIX B IOMEUICHUAX ¢ TEMIIEPATYPOil OKPYXKArOIIEro
Bo3ayxa 20°C 1 Ha OTKPHITOM BO3/YXE CO CPeAHell MAKCHMAJIbHON TEMIIEPATypOil CaMoro
JKapKoro Mecana He Gomee 25°C.

3ajaHHas TeMIeparypa Ha NOBEPXHOCTY M30JBALIMK PUHATA [0 YCIOBHAM 1.9.2.2.

Ilpu ompenencHUM TONIIUHLI TCILIOW30JLILMOHHOTO CJIOA W3 TEIIOH30JALHOHHBIX
mgaemmii  URSA® B KOHCTPYKIHAX — TEIUIOBOH  HM30JMIME  TPYGOIPOBOLOB
TCILIONPOBOIHOCTH IPAHUMAJIACh aHAJIOTAYHO 11.9.1 4.

9.28. B rTabmuue 9.2.2. npuBeNeHbl PACUYCTHBIC 3HAYCHHSA  TOJIIUHBI
TEILION30JANHAOHHOTO ¢Jiod Ha ocHoe it URSA® B KOHCTPYKUMAX H30JIAHA

Tpy0OIpOBOIOB.
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Tabymuma 9.2.1.

PacueTHad* TOJIMHA TEIIOU30IALMOHHOIO ¢10A U3 MaTOB «URSA»
Mapok M-11, M-15, M-25, o6ecnieunBaroimas 3aJaHHyIO TEMIIEPATypy
Ha MOBEPXHOCTH TEIUIOU30JIALMOHHON KOHCTPYKIMHU TPYOONpPOBOJIOB.

& o MecTopacnonoxeHHe H30IHPYSMOTro 00BbeKTa
g = B NOMEIICHHUH | Ha OTKPHITOM BO3JyXE
E % Buy samurHOro moOKpeITHS
g §_ merammmueckoe | Hemerammmueckoe | metammeckoe | mHemerammeckoe
Z8 TeMnepaTypa H30IHPyeMOii oBepxHOCTH, °C
?% 100 | 150 ] 180 | 100 | 150 | 180 | 100 | 150 | 180 | 100 | 150 | 180
= PacdeTHast TOJIIMHA TEIVIOH30SLHOHHOTO CIIOS, MM
25 19 20 26 12 13 16 8 16 21 4 8 11
32 20 | 22 | 27 12 13 17 8 17 | 22 4 9 11
45 22 23 29 13 14 18 9 18 23 4 9 12
57 23 24 31 14 14 18 9 18 24 4 9 12
76 24 25 32 14 15 19 9 19 25 4 9 13
89 24 26 33 14 15 20 9 20 26 4 10 13
108 25 26 34 15 15 20 9 20 27 4 10 13
133 26 27 35 15 16 21 10 20 27 4 10 13
159 26 28 36 15 16 21 10 21 28 4 10 14
219 27 29 37 15 16 | 21 10 | 21 29 4 10 14
273 27 29 38 15 16 | 22 10 | 22 | 29 4 10 14
325 28 29 39 16 17 | 22 10 | 22 30 4 10 14
371 28 30 39 16 17 22 10 22 30 4 10 14
426 28 30 40 16 17 22 10 22 30 4 10 14
473 28 30 | 40 16 17 | 22 10 | 22 30 4 10 14
530 28 30 [ 40 16 17 | 23 10 | 22 30 4 10 14
630 29 31 40 16 17 23 10 23 31 4 10 14
720 29 31 41 16 17 23 10 23 31 4 10 14
820 29 31 41 16 17 | 23 10 | 23 31 4 10 14
920 29 31 41 16 17 | 23 10 | 23 31 4 10 14
1020 29 31 41 16 17 | 23 10 | 23 31 4 10 14
>1020 30 32 43 16 17 23 10 23 32 4 10 15

IIpumeuanus:

1. * - B Tabnuue NpUBEIEHa PACIETHAS TOJIHHA TEMIOM3OISIHOHHOrO CJI0S B KOHCTPYKIIHH.

2. 3axa3Hylo (10 YIIOTHEHHs) TOJIINUHY MAaTOB C y4eToM ko3 dunuenTa ynioTHeHus
MaTtepuana cneayer onpeznensts no tabmune 10.3 rnassr 10.

3. Ilpu npoekTHPOBAHMH PACUYETHYIO TOJNIIMHY CJIEAYET OKPYTISATh IO 3HAYECHHH, KPATHBIX
10 B cootBercTBHH ¢ 1. 9.1.4.

4. Marts! Mmapku M-11 npumeHs T TSt H30IALHH TPYOONPOBOAOB HAPYKHBIM AUAMETPOM 10
133 mm BKJI., MaThl Mapkd M-15 npUMeHATh VTS U30JSHA TPYOOIPOBOAOB
Hapy>kHbIM auamerpoM ot 32 10 133 MM BKJI., MaTel Mapku M-25 st u3ossiuu Tpyoo-
NMPOBOOB HAPYKHBIM AHAMETPOM OT 57 MM 1 Ooiee.
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Tabmuma 9.2.2.

PacuerHas® TonmuHa TEITOU30MUOHHOTO ¢j10s u3 kT «URSA» mapok
I1-15 u [1-20, oGecneunBaromas 3aAaHHY O TEMIIEPATYPy Ha IIOBEPXHOCTH
TEIJIOU30IALMOHHON KOHCTPYKIIMH TPyOOIpPOBOAOB.

MecTOopacnoNnoKeHHE H30THPYEMOro 00BEKTa

E § B IIOMCIICHUH Ha OTKPBITOM BO3yX¢C

2 .

E{ % Buz 3amuTHOTO MOKPBITHSA

’E é METAUIHYECKOE HEMETAIIIMIECKOE META/UINIECKOE HEMETAJLTTHICCKOE
o=

§ '8 Temmepatypa m3onupyemoit nosepxuocty, °C

o, >

T = 100 | 150 | 180 | 100 | 150 | 180 | 100 | 150 | 180 | 100 | 150 | 180

Tomuuna TemnomouuoHHoro ¢1os u3 wint «URSA» mapku [1-15 MM,

530 | 33 | 35 | 47|18 20261226 ]3| 5 | 12] 17
630 | 33 | 36 | 47 | 18 |20 |27 1226 36| 5 [ 12] 17
720 | 33 [36 | a8 | 10202722736 ] 5 [12]17
80 | 33 |36 | 48| 19|20 |27l 22735 [12]17
920 [ 34 [ 36 |48 | 1920270 227|375 1n2] 17
1020 | 34 |36 |48 10|20 |22 ]2z ]s5 12|17
P lss |37 | st | 1o |20 |28 |2 |27 (3| s |12

Tonmuza Tennon3ouoHHoro cnos u3 wiut «URSA» mapku [1-20 mm,

530 [ 31 | 33 [ 44 |17 o225 [ s [l e
630 | 31 | 34 | 45 | 17 [ 190 [ 250 1|25 [ 3|5 [11] 16
720 [ 32 [ 34 [as | 17 1o 25 1n 2535 [ 11] 16
$20 | 32 [ 34 [ a5 |18 |19 2s 2535 [ 11] 16
020 | 32 [ 34 [ 46| 181025 1u 25355 [ 12]16
1020 | 32 [ 34 [ 46 | 1819 250 1125355 | 12] 16
Pl a3 |35 |4 f s [ 1o |26 |26 |36 | s [ 12| 16

TIpameuanusn:
2. * - B TaOnuue NpUBEaEHA PACYETHAS TOJIIHHA TEILIOU30JSIHOHHOrO CII0S B KOHCTPYKITHH.
2. 3axa3uyio (0 YIUJIOTHEHHS ) TOJNIIHHY IUTHT C y4eTOM K03 dunuenta
YIUIOTHEHHSI MaTepuaa cliefyer onpenenars no tabmume 10.4
rnassl 10.
3. Ilpu mpoexkTHPOBAHHH PACUETHYIO TOJIIHHY CJIEAYET OKPYTIATh
J10 3Ha4YeHHH, KpaTHeIX 10 B COOTBETCTBUH C 1I. 9.1 4.
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9.3. TernoBasi H30JISIIHAA C HEJIbIO

NpeaoTBPpANICHHS KOHACHCAUHH BJIArd HA MOBEPXHOCTH H30JIALIMH

9.3.1. TommuAy TETJIOBOM W3OJSIIMHA C TEIBIO MPEAOTBPAMCHUS KOHACHCAAH
BIard U3 BO3AyXa HA HOBEPXHOCTH W30ALUH BBIOJMHAIOT I TPyOOIPOBOAOB,
PacmoNOKEHHBIX B TTOMEIICHAM, TPAHCIOPTHPYIOMAX BEIECTBA C TEMIEPATypOi HIDKE
TEMIEPATYPhl OKPYXKAIOIIEro Bo3Ayxa (B TOM 4MClE XOIOAHYIO BoAy). Jyii oObexToB,
PacHoONOXEHHBIX Ha OTKPBITOM BO3YX€, TAKOW pacyeT HE BBHINOJIHSAIOT.

932, Ha BemWuWHy TONIOMHHBI  TEILUIOW3OJNAMHOHHOTO  CHOS  JIS
MPEeAOTBpAIICHHs  KOHACHCAlMM  BJIAark W3  BO3JyXa Ha  IOBEPXHOCTH
TCIUTOM3OIALMOHHON  KOHCTPYKIMH  BJIMAIOT  OTHOCHTEJNbHasg  BIAXHOCTB
OKpyXaloimero Bozayxa ( ¢ ), TeMmepaTypa Bo3lyxa B moMmelleHuu ( f, ) H BHI
3aMUTHOrO MOKPHITHS. [IpH MCIIONB30BaHHU MOKPBITHSL C BHICOKHM K03 duumeHTOM
HU3NTydeHHA (HEMETaJUIMYECKOr0), pacueTHasd TOJNIIMHA H30JALHH CYIECTBEHHO
HIKE.

PacueTt BemonHAOT 1o popmymam (9.3.1) u (9.1.2):

d,, d, 2\, [t —t
u3 ln us_ us 0 m _1 931
d d a.-d \t-t ) 03

H H

9.3.3. [lnsa ompeneneHus TOJNLMIMHBI H30JLHA CIeAyeT 3aJaTh TeMIepaTrypy Ha
MOBEPXHOCTH wu3oysiumu, ( f, ), BBIIE «TOYKHA POCE» IPU TEMIepaType H
OTHOCHTEJIBHOM BIKHOCTH OKPYIKatoIero Bo3ayxa ( ¢ ) B IOMEIICHUH.

JomycTuMbIi epenay temmeparyp ({, - ¢,) pekoMeHyeTcs IPUHUMATh 110 TabJuIe

93.1.
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Tabsmma 9.3.1

Jonycrumeiii nepenan temneparyp (4, - £,).

Temnepatypa OTtHOcHTeNbHAS BIAXHOCTh Bo3ayxa, (O, %
BO3/IyXa, so | 6 | 70 | 8 [ 90
1, °C PacuetHslil mepenan, (1, - t) °C
12 9.9 73 5.1 3,1 1.5
14 10,1 74 52 32 1,5
16 10,2 7,6 5,3 33 1,5
18 10,4 7,7 5,4 33 1,5
20 10,5 7.8 5,4 3,4 1,5
22 10,7 79 5,5 34 1,5
24 10,9 8,0 5,6 3,5 1,6
26 11,0 82 5.7 35 1,6
28 11,2 83 5,8 3,6 1,6
30 11,4 84 5,9 3,6 1,6

9.34. KoauuueHnt remnoornaun, (¢,), CIEAyET NPHHUMATL B COOTBETCTBHH C
npunoxernem 9 CHull 2.04.14-88.

9.3.5. IIpx MpOEKTUPOBAHMM ClIENy€ET IPUHUMATH TOJIIMHY TEIIOBOH M30JANHAA B
KOHCTPYKIMHM, KpaTHyio 10 MM, mpH 3TOM OKPYIJATH CJlEAyeT TOIbKO B OoibInyro
CTOPOHY.

9.3.6. PacueTHas TOJIIMHA TEIUIOBOM HM30JALMHM W3 TEIIOM3OALMMOHHEIX MAaTOB
URSA" mapox M-11, M-15 u M-25 nisa TpyGOImpoBOJIOB MpH TEMIEPAType BO3AyXa B
nomemmennn 20°C 1 0THOCHTENBHOI BiaskHOCTH 10 75% BKI. 1 oT 76 10 80 % mpuBeneHa
B Tabmmax 9.3.2 m 9.3.3.

Pacuetnas tommuHa TEMIOBOHM H30IAMUN K3 TEIUIOM3OJALMOHHBIX ILIUT URSA®
mapok I1-15 u [1-20 ans TpyGonpoBoIoB IpH TEMIIEpaType Bo3ayxa B momenternn 20°C u
OTHOCHTENbHOHN BIaKHOCTH 10 75% BKI. M 0T 76 o 80 % npuBeneHa B Tabimmax 9.3.4 u
935.

[Ipn TemmepaType W BIQXHOCTH BO3AyXa B TOMEIICHWH, OTIMYAIOLIHUXCA OT
YKa3aHHBIX, TONIIUHY W3OJALUM CieayeT ompeaenars mo ¢opmyne (9.3.1), Tak kak ¢
HOBBIIICHUEM OTHOCUTENBHOH BIAXHOCTH BO3AyXa IPH OTCYTCTBMM BEHTHIALIMH

TOJIIMHWHA U30/A0HWA 3HAUYUTCIIBHO BO3PACTacT.
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Tabmmua 9.3.2.

PacuetHas* TomiuHa, o0ecneunBaromas MpeaoTBpalleHUe KOHICHCALUU BJIary U3
BO3IyXa Ha MOBEPXHOCTH TETION3OSLIMOHHBIX KOHCTPYKIMA Ha OCHOBE MaTOB URSA"
Mapok M-11, M-15 n M-25 ¢ METAINIMYECKUM 3AIMUTHBIM IIOKPBITHEM VIS
TPyOONPOBOOB, PACIIOIOKEHHBIX B IOMEIICHHUH.

- PacueTHas OTHOCHUTENbHAS BIAXKHOCTb BO3AYXa, %
o & g 10 75 BKIL | ¢BbIe 75 10 80 BKIL
g % é Temmeparypa teruonocutems, “C

SRS 10| 5 [ o ]-10]20]-30]<40[10 ][5 ]| o]-10]-20]-30]0

& PacueTHas TOMIOHHA TEILIOU30JALHOHHOTO CIIOS, MM, B KOHCTPYKLHAX

C METAIIMIECKIM 3aIIMTHBIM OKPBITHEM

25 8 14 19 28 36 43 50 11 18 24 35 44 53 62
32 8 14 20 29 38 46 53 12 19 25 37 47 57 66
45 9 15 21 31 40 49 57 13 20 27 39 51 61 71
57 9 16 22 33 42 52 60 13 21 28 41 53 64 75
76 9 16 23 34 45 55 64 13 22 30 44 57 68 80
89 9 17 23 35 46 57 66 14 22 30 45 58 71 82
108 9 17 24 36 48 59 69 14 23 31 47 61 74 86
133 10 17 24 38 50 61 72 14 24 32 48 63 77 90
159 10 17 25 38 51 63 74 14 24 33 50 65 79 93
219 10 18 26 40 53 66 78 15 25 34 52 68 84 98
273 10 18 26 41 55 68 81 15 25 35 53 70 87 102
325 10 18 26 42 56 70 83 15 25 35 54 72 89 105
377 10 18 27 42 57 71 84 15 26 36 55 73 91 107
426 10 18 27 43 58 72 86 15 26 36 56 74 92 109
476 10 19 27 43 58 73 87 15 26 36 56 75 93 111
530 10 19 27 43 59 74 88 15 26 37 57 76 95 112
630 10 19 27 44 59 75 89 15 26 37 58 77 96 115
720 10 19 27 44 60 75 91 15 26 37 58 78 97 116
820 10 19 27 44 60 76 92 15 26 37 59 79 99 118
920 10 19 28 44 61 71 92 15 27 38 59 80 100 | 119
1020 10 19 28 45 61 77 93 15 27 38 59 80 100 | 120
1220, 1420 | 10 19 28 47 65 83 101 16 27 39 63 86 110 | 133

IIpumedanus.

2 . *-BTabnuIe npuBeneHa pacYeTHAs TOJNIIHUHA TEIUIOU3OISMLUOHHOTO CIOS B KOHCTPYKLIHH.
3aka3Hyio (10 YIUTOTHEHHS) TOJMINNHY MAaTOB ¢ YU€TOM KO puIrenTa yIUIOTHEHUA MaTepUaa
cienyer onpenensts no tabmuue 10.3 rirassr 10,

3. Ilpu npoexTHPOBaHHHU PACUETHYIO TOJIHHY CIEYeT OKPYIIISATh 0 3HAUeHwi, KpaTHEIX 10 B
cooTBeTCTBHU c11. 9.1 4.
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Tabmuma 9.3.3.

PacuetHasa™* TommuHa, 00€CIIEUNBAIONIAs IPEAOTBPAIICHNAES KOHACHCALUH BIark U3
BO3/AyXa Ha MOBEPXHOCTH TEIION30JIAMOHHBIX KOHCTPYKIIMI HA OCHOBE MaTOB URSA®
Mapok M-11, M-15 u M-25 ¢ HEeMEeTaIUTMUECKUM 3alTUTHBIM TTOKPBITUEM JIs
TpyOOIIPOBOIOB, PACIIOIOKEHHBIX B IOMEIICHUH.

s PacueTHas OTHOCHTEIBHAS BIAKHOCTE BO3AyXa, %
:E o ;E 10 75 BKIL. “ cBrite 75 1o 80 BKIL.
228 Temmepatypa Termonocurens, °C

%EE 10| 5 | o |-10]-20]30]-40]10] 5] o0]-10]-20]-30]0

E- PacquHaﬂ TOJIIHHA TCIIIOU3OIAUOHHOIO CJI0A, MM, B KOHCTPYKIUAAX

¢ HEMETAUTHIECKHUM 3aIUTHEIM TTOKPEITHEM
25 6 10 14 21 27 33 39 9 14 18 27 34 41 48
32 6 11 15 22 29 35 41 9 14 19 28 36 44 51
45 6 11 16 24 31 38 44 9 15 21 30 39 47 55
57 7 12 16 25 32 40 46 10 16 21 32 41 49 58
76 7 12 17 26 34 42 49 10 16 22 33 43 52 61
89 7 12 17 27 35 43 51 10 17 23 34 44 54 63
108 7 12 18 27 36 45 52 10 17 23 35 46 56 66
133 7 13 18 28 37 46 54 10 17 24 36 48 58 68
159 7 13 18 29 38 47 56 10 18 24 37 49 60 70
219 7 13 19 30 40 49 59 11 18 25 39 51 63 74
273 7 13 19 30 41 51 60 11 18 26 39 53 65 77
325 7 13 19 31 41 52 62 11 18 26 40 54 66 79
377 7 13 19 31 42 53 63 11 19 26 41 54 67 80
426 7 13 19 31 42 53 64 11 19 26 41 55 68 81
476 7 13 19 31 43 54 64 11 19 26 41 55 69 82
530 7 13 20 31 43 54 65 11 19 27 42 56 70 83
630 7 13 20 32 43 55 66 11 19 27 42 57 71 85
720 7 14 20 32 44 55 66 11 19 27 42 57 72 86
820 7 14 20 32 44 56 67 11 19 27 43 58 72 87
920 7 14 20 32 44 56 67 11 19 27 43 58 73 87
1020 7 14 20 32 44 56 68 11 19 27 43 58 73 88
1220,1420 | 7 14 20 33 46 59 72 11 19 28 45 62 78 95
IIpumeuanus.

1. *-BTabnune npuseneHa PACUETHAS TOIIINHA TETUIOM3OJIIIUOHHOTO CJI0A B KOHCTPYKIHH.
3aka3Hyro (IO yIUIOTHEHHST) TOJNUUHY MaTOB C Y4€TOM K02 (HIHEHTa YILIOTHEHHA MATEPHAJIA
cnenyer onpenensats no tabmiue 10.3 rimaes 10.

2. Ilpu NpoeKTHPOBAHUH PACUCTHYIO TOJLIUHY CJIEAYET OKPYIJIATE O 3HAYCHUIT, KpaTHbIX 10 B
COOTBETCTBUHU C 1. 9.1 .4.
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Tabmuua 9.3 4.

PacuetHas* TonmmuHa, 00ecneunBaroas MPEAOTBPAIIEHHE KOHICHCALIMH BJIard U3
BO3IYXa HA OBEPXHOCTH TEIUIOM30IAMOHHBIX KOHCTPYKIMH Ha ocHOBe AT URSA®
Mapok I1-15, T1-20 ¢ MeTaUTHYECKUM 3aIUTHHIM TOKPBITHEM IS TPYOOIIPOBOIOB,
PacIOJIOKECHHBIX B [IOMEIICHHH.

PacueTHast OTHOCHUTENbHAS BIAX)KHOCTh BO3ayXa, %

1o 75 B I cBbite 75 o 80 Bk

Temnepartypa TemwioHocuTens, °C
10 5| o [-10[-20]30[40]10] s [ o]-10]-=2]-30]40
PacueTHas TONIMHA TETUIOU3OLIMOHHOTO CJIOA, MM, B KOHCTPYKIHSX
¢ MCTAITHYCCKHAM 3AIMATHLIM IMMOKPHITHCM

Hapyxnsrit
JUaMeTp
TPpyGOIPOBOL, MM

ILnuTel mapku I1-15

530 11 21 30 48 65 82 98 17 29 41 63 85 105 | 124
630 11 21 30 49 66 83 99 17 29 41 64 86 107 | 127
720 11 21 31 49 67 84 101 17 30 42 65 87 108 | 129
820 11 21 31 49 68 85 102 17 30 42 65 88 110 | 131
920 11 21 31 50 68 86 103 17 30 42 66 89 111 | 132

1020 11 21 31 50 68 86 104 17 30 42 66 89 112 | 134
1220, 1420 | 11 22 32 52 73 93 114 17 31 44 70 97 123 | 150

ILnuter mapku I1-20

530 11 20 29 46 63 79 94 16 28 39 61 81 101 | 120
630 11 20 29 47 64 80 95 16 28 40 62 83 103 | 122
720 11 20 29 47 64 81 97 16 28 40 62 84 104 | 124
820 11 20 29 47 65 82 98 16 28 40 63 84 105 | 126
920 11 20 30 48 65 82 99 16 28 40 63 85 106 | 127

1020 11 20 30 48 66 83 100 16 29 40 63 86 107 | 128
1220, 1420 | 11 21 30 50 70 89 109 17 29 42 67 93 118 | 143

IIpumeuanus.

1. *-BTabnuue npuBeneHA PACYETHAS TOJLINHA TEIIOU30JSLMOHHOrO CJIOS B KOHCTPYKIIHH.
3axa3nyio (10 yIUIOTHEHHs) TONLIKHY ILUTHT C y4eToM KooduIHeHTa YyIUIOTHEH S MaTepUana
crenyer onpexnensats no tabnune 10.4 rmass 10.

2. Ilpu npOeKTHPOBAaHUH PACUETHYIO TONIIHUHY CJIEAYET OKPYIIIATh A0 3HAYEeHH, KpaTHbIX 10 B
cooTBeTcTBHE c 1. 9.1 4.
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Tabmuma 9.3 .5.

PacuerHas™ Tommuna, 00SCICUNBAIOIIA TIPEIOTBPAIICHAS KOHACHCALIMH BJIAaTH U3
BO3AyXa Ha MOBEPXHOCTH TEILUION3OIAIMOHHBIX KOHCTPYKLUI Ha OCHOBE ILJIUT URSA®
mapok [1-15, [1-20 ¢ HeMeTaUTHYECKUM 3aIlIUTHHIM ITOKPBITHEM JIIsI TPY OOTIPOBOIOB,
PacCIOJIOKEHHBIX B IOMEIICHHUH.

- PacueTHas OTHOCHTEIIBHAS BIAKHOCTb BO3AYXA, Yo
= & ;(p J0 75 KL I cebime 75 xo 80 BKiL.
g % a Temmneparypa tenmnonocurens, °C
E%E‘x% 10 5] o -10[20]30[4]1w0] 5] o]|-10]2]-30]40
EI PacueTHas TOMIMHA TEMIOU3OILIAOHHOTO CJIOS, MM, B KOHCTPYKLIMSX
€ HEMETAUIHIECKHM 3AIHTHBIM MTOKPHITHEM
ILanTer mapxu II-15
530 8 15 22 35 48 60 72 12 21 30 46 62 78 92
630 8 15 22 35 48 61 73 12 21 30 47 63 79 94
720 8 15 22 36 49 62 74 12 21 30 47 64 80 95
820 8 15 22 36 49 62 75 12 21 30 48 64 81 96
920 8 15 22 36 49 63 75 12 21 30 48 65 81 97
1020 8 15 22 36 50 63 76 12 21 30 48 65 82 98
1220, 1420 8 15 23 37 52 67 81 12 22 31 50 69 88 107
ILmnter mapkn 11-20
530 8 14 21 34 46 58 69 12 20 29 45 60 75 89
630 8 14 21 34 46 59 70 12 20 29 45 6l 76 90
720 8 15 21 34 47 59 71 12 20 29 45 61 77 92
820 8 15 21 34 47 60 72 12 20 29 46 62 77 93
920 8 15 21 34 47 60 72 12 21 29 46 62 78 93
1020 8 15 21 35 48 60 73 12 21 29 46 62 78 94
1220, 1420 8 15 22 36 50 64 78 12 21 30 48 66 84 102
IIpumeuanus.

1. *-BTabnauue npuBeeHa pacueTHAs! TONIUUHA TEIUIOM3OISIUAOHHOTO CIIOSi B KOHCTPYKIMH.
3aka3Hy1o (0 YIUIOTHEHHS) TOJLIMHY ILIHT C yu4eToM Koo dunuenTa ynnoTHeHUs MaTeprania
cneayer onpeaenarts mo tabauue 10.4 roaewt 10.

2. Ilpu npoeKTHPOBaHHH PACUETHYIO TONILHHY CIIEAYET OKPYIJIATH OO 3HAYEHMH, KpaTHHIX 10 B
cooTsercTBUU Cc11. 9.1 4.
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9.4. TermtoBast U30/1A1Hs TPYOONPOBOIOB € LE/IbI0 NPEAOTBPALLCHUS
3aMep3aHHs COAEPKALLEICHA B HUX JKHIKOCTH

94.1. TenmnoByl H30JALUMIO C LENbIO MPEAOTBPAILEHHUS 3aMEep3aHus
KHIKOCTH TIPH TOPCKPAlICHHH ©& [OBIKEHHA MPEIyCMATPUBAIOT UL
TpyOOIPOBOAOB, PACIOJIOKEHHBIX HA OTKPHITOM Bo3myxe. Kak mpasumio, 310
aKTyampHO JUIS TPyOONpPOBOJOB Majoro AWaMeTpa, UMEIOUUX MaJblii 3amac
aKKyMYJIHPOBAHHOIO TEILIA.

9.4.2. BpeMms, HaA KOTOPOE TEIUIOBAasg M30ALMA MOMKET IPEAOXPAHUTH
TPAHCIOPTAPYEMYIO XHIKOCTh OT 3aMEP3aHHA IPU OCTaHOBKE €€ IBIDKCHHA,
3aBHCHUT OT TEMIIEPATYPbI XKHUAKOCTH H OKPY’KAIOIIET0 BO3/yXa, CKOPOCTH BETPa,
BHYTPEHHErO [HaMerpa, TOJIIMHBI M MarepuHalla CTCHKH TPyOompoBOa,
mapamMeTpoB TpaHcOoOpTHpyemoii kuakoctd. K mapamerpam, BIMAIOMINM Ha
JUTATCIHHOCTh TEpHOfa [0 Hayaja 3aMep3aHds OTHOCATCA: IUIOTHOCTb,
TeMIepaTypa 3aMep3aHus, yJAelbHas TEIUIOEMKOCTb, CKpBITas TEILUIOTA
3aMep3aHus.

Yem Goiibllie HAMETP TPyOOMPOBOOA W BBILIEC TEMMEPaTypa >KHIKOCTH,
TEM MEHBIIIE BEPOSTHOCTD 3aMEP3aHUS.

YemM Goibiie CKOPOCTH BETPa M HIDKE TEMIIEPATYPa HKUIKOCTH (XOJIOAHOH
BOJIbI) U OKPYKAIOIIECTO BO3AYyXa, MEHbIIE AHaMeTp TpyOonpoBoaa, TeM Gobime
BEPOATHOCTb 3aMEP3aHMA JKHAKOCTH. YMEHBINAET BEPOATHOCTL 3aMep3aHus

XOJOTHOM! BOJbI IIPAMCHCHUC H30JIMPOBAHHBIX HCMCTAITNTMICCKHX

TpyOONPOBOIOB.

9.4 3. TomuuHy TEILTOBOM M30JIIIMK PACCUMTEHIBAIOT 110 (opmye (9.4.1.)

d, 36 K-z 1
In—=*=2-n-A, -
dH ‘ 2.(1‘}71 _ts).(vmpmcm +vcmpcmccm)+ 0725'Vmpmrm TE.dH .ah'
t,+t, =21, t, -1,

rae: v, - 06BEM KIIKOCTH Ha METp JUIMHBL TPyGONpoBoa, M’;
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P - INIOTHOCTB XKHIKOCTH, KI/M,

Cp - YACIBHAA TEILIOEMKOCTD KUAKOCTH, KJi/(kr-K):

Vem - 00BEM CTEHKH Ha METp JUIHHBL TPy OOIIPOBOAA, Y ;

Pem - INIOTHOCTB KI/M" |

Cem - YAETBHAA TEIUIOEMKOCTh MaTepuaa cTeHky, KD/ (kr-K);

¥m - CKPBITAS TEILIOTA 3aMep3anus (IiaBJieHus ), KJK/Kr;

Z - BpeMsA MPEANoIaracMoil MpuOCTAHOBKH IBH)KCHWUS JKHIKOCTH,
vagc,

K - xo3dpduuuenT, yuuThIBaIOIIHil JOMOJHUTEIbHbBIE IOTEPH HA

omnopax TpyOonpoBOAOB.

B wacTHOM Cilydae AJi1 CTAIbHOrO BOJONPOBOAA GopMyiia HMEeT BUL!

K-z 1
t, (v, +09-v,) 10-v | m-d, -a,
t,—2-1t, t

111%:2%-7&”3 (942)

" 2326 -

]

94.4. TemmepaTypy OKPYXAIOIIEro BO3AyXa CleAyeT NPHHUMATh —
CpeqHIOI HanboJee XONoAHON NATHAHEBKH ¢ obeceuennem 0,98 mis peruona,
/i€ PACIOJIOKEH TPYOOmpOBOLT.

9.4.5. Koohduumenr K, yUHTHIBAIOLIMIA TOMOJHATENHLHBIE MOTEPH Ha
omopax, cinexmyer mpuHuMarh mo Tabm. 4 CHull 2.04.14-88 «TemnoBas
H30IIIMA 060PYAOBaHUSA U TPYOOIPOBOIOBY.

[Ipu pacueTax TONIMIMHBI U30JHIUA TPYOONPOBOAOB B Tabmuax 9.4.1. —
9.4.4. xo>pduuuent K, yuuThBAIOWIMNA JONOJHUTENBHBIE TIOTEPH HA OTIOPAX,
mpuHsT - 1,2 (cTanpHble TPyOOIPOBOII ¢ YCIOBHBIM MpoxoaoM a0 150 MM Ha
TIOIBIKHBIX OMOpax).

9.4.6. PacuerHOe BpeMsA, B TEUCHHWE KOTOPOrO TEIUIOBAs H30JLILMA Ha

OCHOBE TEeIUIOM30ALHOHHBIX MatoB URSA® mapok M-11, M-15 u M-25
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MO3BOJIUT IPEIOXPAHHTh OT 3aMEp3aHUA XOJOAHYIO BOAY C HAYAILHON
Temmepatypot 5 1 10°C mnpu aBapHifHON OCTaHOBKE €€ ABIDKCHHS B 3UMHES
BpeMA B TpyOONpoBO#ax, pAaclOJOKEHHBIX B PETHOHAX CO  CpemHei
TEMIIEPaTypoii Hauboiee XOJOMHOM NATHAHEBKH He Hke MHHYC 30°C,

npeAcTasjieHa B Tabmmne 9.4 1.

Tabauma 9.4.1.

Bpemsa 10 Hauana 3amMep3aHuA BOABI IIPH OCTAHOBKE €€ JIBIDKCHUA B
TPyOONpPOBOAAX XOJOXHOTO BOAOCHAOKEHHs ¢ HAYAJIBHOMN Temieparypoii +5°C
1 +10 °C, pacIONOKESHHEIX Ha OTKPBITOM BO3AYX€E H B HEOOOTPEBAEMbIX
HOMEIIEHUAX 0OOBEKTOB C PACUCTHOI TeMIepaTypoil Hauboee X0NOXHOM
ILITHIHEBKY He HIbKe MUHYC 30°C, ¢ TEIIOBOM H30/ALKEH HA OCHOBE MAaTOB
URSA® mapku M-11, M-15 u M-25.

Temnepatypa Boast B pyGonposoae, °C

+5 | +10

TommuHa TCIIOU30IALIMOHHOTO CJIOS, MM,

30 [ 40 [ 50 | 60 [ 70 | 80 [ 90 [100] 30 [ 40 | 50 [ 60 | 70 [ 80 | 90 | 100

Hapyxuerit
JUaMETP
TPy GOIpoBOTa, MM

Bpems 10 Hagama 3amMepsaHust, 1ac

25 (121461780 l20]21 sz o]2123)24]25]26
32 [20[24]27]29(32(33[35[37024]29(32[35/(38[40]42]44
45 35424853 [57]6265]69142]50]57]62]68[73]77]3.1
57 |50(61[70(78[85/[9,1/(97[102059](71]82]9.1]99]10,7[11,4{12,0
76 175192 ]107]12,0[132]143]153 1630 8,8 [107|12,5]14.0]154]16,7]17,8]18,9
80 lo2113]132]149]164[17.8]191204)10,6(13,1]15,3]17.3]19,1]20,7[22.2]23,6

108 [11,6]144]170[193(21,4]23.3(25.2(26,8]13,5|16.8]19,7]22,4|24,8[27,1]29.2(31,1

133 |15,2]19,0(22,5(25,7(28,7(31,5(34,0(36,5]17,6 [22,0]26,1 (29,8 33,2 (36,4 |39.4 42,2

159 u
bomnce

18,8 (23,7(28,232.3(36,2(39,9 433 |46,5|21,7|27.3 (32,5(37.4 | 41,8 |46,0|50,0|53,7

Tlpumeuanne:

1. 3akasnyo (10 yIJIOTHEHHS) TOALIAHY MATOB C yUeTOM KO3 (PduIneHTa YIIOTHEHNS
Martepuaja cienyer onpenensats no tadmune 10.3 rnaser 10.

2. Mater Mapkn M-11 npuMeHsTs IUIs H30ISIME TPYGOIPOBOLOB HAPYKHBIM THAMETPOM 10

133 MM BKJ., MaThl Mapku M-15 mpUMEHSTs I H3OIALHHA TPyOOMPOBOAOB HAaPY)KHBIM
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ouamerpoMm OT 32 mo 133 Mm BKN., MaTel Mapku M-25 s usonsuuu Tpy6ompoBonoB

HApY>KHBIM AUAMETPOM OT 57 MM u Ooiee.

9.4.7. Tlpu pacueTHOil Temmeparype Bombl Huxe +5°C U TeMmmeparype
OKpY)KaIoIIero Bo3ayxa Huwke MuHyC 30°C WM AN APYTHX KUIKHX BAZKHX

BEIIECTB HEOOXOMMO TIPOBEICHHE pacyeToB 1o Gopmynam (9.4.1) umu (9.4.2).

9.5. TeruroBasi U30JISLHsI TPYOOIIPOBOIOB BOJAIHBIX TEILUIOBBIX CeTeil
ABYXTPYOHOIH MOA3eMHOI KAHAIbHOH NPOKJIAIKH

9.5.1. Jlnx nByXTpyOHO!H MPOKJIAAKH B OJHOAYECHKOBOM HEMPOXOAHOM
KaHaje JMHEHHas  IJIOTHOCTh  TEIUIOBOTO  MOTOKA 1O  3aJaHHBIM
TEIIOM30AMOHHEIM KOHCTPYKIHUAM W KOHCTPYKIIMM HEMPOXOIHOTO KaHala
onpeaeNstoT no Gopmyam:

JUTS IOJAFOTIETo TPYOOImpoBoaa:

t
q, =

¢

im op

R ,(9.5.1)

TOe: t;,, - TeMIIepaTypa TETUIOHOCHTENA B TIOAAromeEM TpyGomposoxe, °C;
t, - TeMIeparypa rpyHTa Ha riiyOHHe 3anoxenus Tpybonposona, °C.
R, — IOJIHOE TEPMHUYECKOE CONIPOTHBIICHHE IIOAOINETO TPYOOIpOBO-

na, M>-°C/BrT;

Jts 00paTHOro TPYOOMpOBOIa:

S TR, (9.5.2)

TAE: I, - TEMIEPATyPa TEILIOHOCHTENA B 00paTHOM TpyGonposoae, °C;
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R, — IOJIHOE TEPMUUECKOC CONPOTUBJIEHHE 00paTHOTO TPy O0IpoBO-
1a, M>-°C/BT.
Rl = R‘lmp + Rmu + Rldon > (953)

R2 = R‘Zmp + RKaH + R200n (954)

rae: Ry, ¥ Ry, - TPMHUUYECKHE CONPOTHBJICHHA COOTBETCTBEHHO I
OAAOLIEro 1 0GpaTHOro TPyGompoBoIoB, M>-°C/BT;
Rioon » Roon - NOMOTHUATENbHBIE TEPMIUYESCKHIE COITPOTHBICHHS
B3aMMHOI'O BJIMSHHS COOTBETCTBSHHO I MOTAIOINEr0o U 00paTHOTO
Tpy6Gomposoxos, M>-°C/BT;
Ryay — TEPMHAUYECKOE CONPOTHBICHHME Kanama, M-°C/BT.

R]()on = \VIKaH'Rxau; (955)
RZ@on = Woxan 'RKaH 5 (956)

IO Wian > Woaw - KOXPOUIMEHTHI, ompemensiomme JOMOJHATEIHHOE
TEPMUUECKOE COMPOTHBJICHHE COOTBETCTBEHHO JUIl MOJAIOMIEr0o W 0OpaTHOrO

TpyOOIPOBOJOB B KaHAJIE.

Wikan = [(E2m = tp) Rimp = (i = tm) Rian VIt im - ep) Romp + (tim - Lom) "Rean 1; 9.5.7)

Waran = [(Eim = p) Romp + (1m = tm) Rucan V[(2m = 12p) Rimp = (t1m = E2) “Rican 1. (9.5.8)
9.5.2. Tlpu pacuerax TEIUIOBOIl M30MAIAH TPYOONMPOBOMOB MOA3CMHOM

ABYXTpyOHO# KaHAJIBPHO!H HPOKJIAIKH TEILIOBBIX CeTeH ClleMyeT MPUHIUMATh:

a) pacYeTHYIO CPETHETOAOBYIO TEMIIEPATYPY TEILIOHOCHTEI MOAAIOIIETO

u oOpatHOro Tpybdomposomxos — mo Tabmue 9.5.1;
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TaGmma 9.5.1.

Teunepatypiisie pexdinet 95-70 150-70 180-70
BOJUIHBIX TEILTOBBIX cereii, °C
Tpyb6onposox PacuerHas TemMnepaTypa Tennonocutens, (Z,) °C
Toparomuii 65 90 110
OOpaTHsIi 50 50 50

6) pacdeTHYIO TeMIepaTypy HapyXHOH cpempl {,mpu  riayOuHe

3a105KCHUA 10 Bepxa kaHasa 0,7 M 1 MeHee:

- TIpH KPYIJIOTOAMYHOH paboTe TEILTOBOH CETH - CPEIHETOAOBYIO
TEeMIIEPATYPy Hapy»XHOTO BO34yXa,

- TIpH padoTe TOJIBKO B OTOMUTEIBHBIN MIEPHUOL, - CPSIHIOI0 3a OTOIUTEIIHHBIHA
TIEpHOL;

B) pH rTyOMHE 3aJI0KeHUs Bepxa Kanaia Oosiee 0,7 M - CPSAHIOI0 3a I'OA
TeMIIepaTypy TPYHTa Ha MIyOHHE 3aJI0KE€HUS OCH TPYOOTPOBOIOB.

95.3. TommuHa W30NMAAA W3 MaToB Mapku M-11, M-15, M-25,
OTBEUAIOLAs HOPMaM ILIOTHOCTH TETUIOBOTO TIOTOKA MPH YMCJIE YacoB paboThHL B
rog 6onee 5000, nyst TpyOONPOBOJOB TEIUIOBBIX CETEH JIBYXTPYOHOM IOA3EMHOMA
KaHAJILHOW NPOKJIAJKH, PACHONOXKEHHBIX B EBpomeiickoMm pernone Poccum,

TpuBEAcHA B TadmumIe 9.5.2.
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Tabmuma 9.5.2.

Pacdernas* TOJNIMHA TEILIOM30JALHOHHOrO clos Ha ocHoBe MatoB URSA®
Mapok M-11, M-15 u M-25, oTBevaromas HOpMaM IUIOTHOCTH TEIIOBOTO
MOTOKA MPH Yuciie yacoB paboTel B rof Oonee 5000, Ayt KOHCTPYKIHH
TETLIOBOM U30JIALIMU ABYXTPYOHBIX BOASHBIX TEIUIOBBIX CE€Tel MPH MOA3CMHOM
KaHAJIbHOM npoxajke B EBponelickoM pernone Poccun.

i D poioGpamat C. oo
JuaMeTp
TpyGomposoa, 65/50 9050 110/50
MM PacueTHas TONINHA TEILION30ILHOHHOTO CIIOS, MM
32 30 30 30
38 31 33 33
45 32 33 37
57 38 39 40
76 42 42 44
89 44 44 45
108 44 44 43
133 50 51 58
159 56 56 61
219 60 62 65
273 66 72 73
325 69 74 79
377 72 78 80
426 74 79 82
476 78 81 86
530 82 84 90
630 82 89 93
720 85 92 98
820 86 95 101
920 87 95 101
1020 87 95 102
1220 91 98 104
1420 97 103 104
IIpumeganus.

1.

2.

*_B Ta6m/1ue MIPUBEACHA pacCYeTHAS TOJIIIHHA TCINIOU3OJAMUOHHOIO CJIOS B

KOHCTPYKIIUH.

3aka3Hyo (10 YILIOTHEHH ) TOMIOMHY MATOB C Y4ETOM K03 (DULMEHTA YITOTHEHUS
MaTepHana cieayer onpenensits mo Tabnuue 10.3 rraser 10

IIpy npoeKTHPOBAHUH PACUETHYIO TONIIUHY CISAYEST OKPYTIIATE OO 3HAUYEHUU, KPATHBIX
10 B cootBeTcTBHH Cc 1. 9.1 4.
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9.5.4. Pacuyer BBINOJHCH /U1 TPYOOIPOBOAOB, PACHONOKCHHBIX Ha
rayoune 0,7 M B TPYHTE CPSAHCH BIKHOCTH ¢ PACICTHOH TEIIONPOBOTHOCTHIO
1,8 Br/(M-°C), B JOTKOBEIX ONHOAICHKOBBIX KaHamax (Mapxu MKIJI) ¢
pasMepamMu, IPUBEACHHBIMU B Tabmuue 9.5.3.

3a pacdeTHYI0 TEMIEPATypy OKpPY:KAIOWIErO BO3AyXa MPHHATA CPEAHAAL
TEMIIEPATypa OTOIUTEILHOIO NEPHOJA.

ToNmMHE W30JANMH OAAIOMETO U 00PaTHOTO TPYOOMpOBOAA MPUHATHL
OIMHAKOBbIMH.

Ilpu OGombimeidl riryOuHE 3al0XKEHWA KaHala NPU TOJUIMHE H30JIALMH,
yKa3zaHHOW B Tabmuie 9.5.2, TEIUIOBOH HOTOK C IIOBEPXHOCTH W30JLALIUU
HOAAIoOmero 1 oGpaTHOro TpyOOIPOBOAOB YMCHBINAIOTCA, YTO O0ECICUHBACT
JIOTIOJTHATEIHHY IO YKOHOMUIO YHEPTOPECY PCOB.

Ilpn m3MeHEHWH YCIOBHI NMPOKTANKH PacueTHbIE TOJIIMHBI TEILUIOBOH
H30JIAIMA U3 MaTOB IIOIICKAT KOPPEKTHPOBKE.

IIpu pacueTe TONIIMHEI TEIUIOBOM M3ONAIME M3 MatoB URSA® mma
TPyGOIPOBOIOB TEILIOBBIX CETeH ABYXTPYOHO! KaHAIPHOM MPOKIAJKU MPUHAT
koopdumuent K; = 1,2, yuuTHBAIOMUA JONOJHUTCIBHBINA TEIUIOBOM MOTOK
4epe3 OMOpEL TPyOOIIPOBOIOB B apMaTypy.

Tabmuia 9.5.3.

Pasmeps! kananos mapku MKJI

JluameTp yciosHOTO TIpoxona | BHyTpenHHe pasMephl KaHaia, M
Tpybomposona, MM BBICOTA LWIHpPUHA
50 - 100 0,55 0,97
125200 0,705 1,32
250 - 400 0,905 1,92
500 — 600 1,105 241
700 — 800 1,38 2,77
900 — 1000 1,58 3,19
1000 - 1200 1,785 3,60
1200 — 1400 2,08 4,16
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10. Pacxo TemI0H30ISALMOHHBIX H3IEIHH NPU H30/ISAIHN
Tpy0ONpPOBOI0B

10.1. Pacxox temmomsomammonnsix myaemmit URSA" npomussoactea OO0
«YPCA Uymoo» u OO0 «YPCA CepnyxoB» Ha wuzomauuio 10 MeTpoB
TpyOOIPOBOLOB PA3NHYHBIX JAMAMETPOB B 3aBHCHMOCTH OT HApPYXKHOTO
auaMeTpa TpyOOIpoBOAa W TONIOWHBL TEILIOM3QJAIMOHHOTO CJI0A CICOyeT
OnpeneATh ¢ ydeToM Kod(duuueHTa YNIOTHEHUA W3JENNii, IPUBEACHHBIX B
tabmume 10.1.

Ta6muma 10.1.

Kooddurment yrnotnernns usaemii URSA® B KOHCTPYKIIHUKA
TEIUIOBOU M30JIAIMH TPYOOIPOBOIOB.

Hapyxnsrit Tenmon3omAponHbIe H3nemua URSA® MapKu
AMamMeTp M-11 | M-15 | M-25 [I-15,11-20
TpyOompoBoza, Kos¢dunumenT ynnorHeHus npu yKiiagke Ha
MM Tpy60onpoBOAkI
18-45 4,0 2,6 - -
57 -108 3,6 2,6 1,8 -
133 -273 3,6 2,6 1,6 -
325 -479 - - 1,5 -
530 u Gonee - - 1,5 1,2

B Tabmue 10.1 npuBeaeHsr onTUMaIbHbIC KOI(D(DUIUCHTHI YILIOTHEHUS,
VUHTHIBAIOIINEC MOHTAXHOC YIUIOTHCHHE TCIUIOM3O0JIIHOHHOTO MaTepuiia II0
TOJIIUHE U ICOMCTPHICCKOC YIUTOTHCHHC — 3@ CUCT PAasHUIEI BHYTPEHHETO H
Hapy»XHOTO MEPUMETPOB TEILIOU3OIAIHAOHHOTO CJIOA.

102 3akasmoii 06beM TEMIOM3OAUMOHHBX m3geimumii URSA® s
TEIION30JIALUOHHOrO CNosA 03 ydeTa TPYIHOYCTPAHAMBIX IOTCPh Ha MOHTAXE
onpeeNnaercs ¢ yaeToM ko3 PuIenHTa yIioTHeHA o GopMyie:

4 :VK'Ky, (10.1)
Tae:

Vs — 3aKa3HOM 0GbeM (PAacXoj) TEILIOM3OJAUMOHHBIX u3aenuii URSA®
(MaTOB WM TITAT) JI0 YCTAHOBKH WX HA TPyGOMPOBOL, M,

V., ~06BeM TeILIOn30IAIHOHHOro ¢10a u3 magemii URSA® (Matos mmm
IUIUT) B KOHCTPYKIMH TEIUIOBOW W30JIALHH TPYOOTPOBOAA, MPHUHUMAEMEIH 110

tabmune 10.2., m>;
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K, — ko3 puuuenT ynaoTHEHHS TEILTOM30NALMOHHDBIX H3/IeIUii URSA®,
npuHuMaeMslii no tabnuue 10.1.

10.3 Pacxoa TCIUIOU3OJALMOHHBIX MATEPHAIOB HA TPYIHOYCTPAHUMBIE
MOTEPH IPHHKMMAIOT B pa3Mepe 3% 0T 3aKa3HOTO 00beMa TEIIOBOH H30JAIMN.

10.4 Ilpu nBYyXCIOHHON M30JAIMH TOMIUHY KaXXIOTO CIIOA W3 U3AeNuit
URSA® ONpeneiAoT OTAcHbHO. [Ipu onpeneneHUW TOJNIMIMHBL HApPYKHOTO
(BTOPOro) TECHNOH3ONALMOHHOTO CNNOA 3a d, NPHHUMAIOT JUAMETP H30JAMHHA
NEPBOrO CJIOA.

10.5. 3aka3Hy0 TONIIMHY TEIUIOM3OJALMOHHBIX MAaToB URSA®,
COOTBETCTBYIOIIYIO  33JaHHOH TONIIMHE TEIUIOM3OJALIMOHHOIO CJIoA B
KOHCTPYKIIHH JOMYyCKAaeTCsA MPUHUMATh 10 Tabauue 10.3.

10.6. 3akasHyl0 TONNHMHY TEIUIOM3OMAMOHHBIX mmuT URSA®,
COOTBETICTBYIOIIYIO  33JaHHOM TONIIMHE TEILUIOM3OJMIIMOHHOTO CJOS B
KOHCTPYKIHH OITyCKaeTCA NpUHUMATH 1o Tabmune 10.4.

10.7. TIoBepXHOCTH TEMION3OIALNOHHON KOHCTPYKIUH TPyOOIPOBOAOB B
3aBUCHMOCTH OT JuWaMeTpa TpyGONpoBOAa U TOJIIMHBEI TEIIOBOH H30JLUU
npuBeaeHa B Tadbumue 10.5.

10.8. Pacxox marepuana 3alIUTHOTO IOKPBHITHA TEIUIOM30JIIUOHHON
KOHCTPYKIUH TOPHM30HTAJIBHBIX TPyOONPOBOAOB ClieAyeT MIPUHUMATh C Y4ETOM
MEPEKPHITAS [IBOB MOKPHITHA. BenuuuHy NEpeKphITHA INBOB (HAXJECTa)
MPUHUMAIOT B 3aBUCHMOCTH OT BHJa MaT¢pHalla 3alIUTHOTO MNOKPBITHA.

JUIsi METAJUTHYECKOTO 3aIUTHOTO TOKPBITHA TOPH30HTANbHBIX YYaCTKOB
TpyOOIPOBOAOB BenmWuMHa Haxmecra cocrasmier 30 —-40 wmm.  [Jas
HEMETAJUTMYECKHUX PYJIOHHBIX Marepranos — 50 — 100 mm.

Pacxoj Marepuana METAJUIMYECKOTO 3aLIMTHOTO MOKPBHITHA OTBOAOB
ClieMyeT NPUHAMATh C YYeTOM IIOTePh IIPH U3TOTOBICHHM (Packpoe) H
MEPEKPBITHS LUIBOB.

10.9. OpueHTHPOBOUHBII Pacxof KPETeKHBIX MaTepuasioB Ha 1 ky0. meTp
TEMIOBOM HM30JIKMH TPYOONPOBOAOB 3aBUCUMOCTH OT BHAA KDPEIUICHUA IpH

NpeABapUTEIBHBIX pacueTax NpuBeacH B Tabmume 10.6.
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HeﬁCTBHTCHBHBIfI pacxon KpeICKHbIX MAaTCpHalIOoB H U3ICTIH CIeayeT

OIIPEICIATh HAa OCHOBAHMI UCPTEIKEH.



Tabmuua 10.2
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e ® 3
O0BeM TETUION30IISLIMOHHOTO cJT0st 13 u3enuit « URSA™» B KOHCTPYKIMH B 3aBUCUMOCTH OT TOJIIUHBI TEIJIOBOM M30JISAINY C
yueToM yminoTHeHus (Ha 10 MeTpoB Tpy6onposona).

Hapyxup1it TosyHa TENJIOU30JALMOHHOIO €10l B KOHCTPYKLMU, MM
AHaMeTp 20 [ 30 | 40 [ 50 60 [ 70 80 90 [ 100 | 110 [ 120 | 130 [ 140 | 150
TpyOOTIpoB 3
oA, MM O0BeM TEITON30JAIIMOHHOTO CJI0S B KOHCTPYKIIMH ¢ YI€TOM YILIOTHCHHA Ha 10 METpOB TpyOOIpoOBOIa, M

18 0,024 ] 0,05 ] 007 [ 011 [ 015 [ 019 [ 025 ] 031 [ 037 - - - - -
25 003 005 008 012016 [ 021 [ 026 | 033 ] 039 - - - - -
32 0,03 ] 006 | 009 013 ] 017 [ 022 [ 028 | 032 | 041 - - - - -
38 004 | 007 | 010 | 0,14 | 0,18 | 024 | 030 | 036 | 043 - - - - -
45 004 | 007 | 011 | 015 ] 020 [ 025 [ 031 | 038 | 046 - - - - -
57 005 | 008 | 012 [ 017 | 022 | 028 | 034 | 042 | 049 - - - - -
76 0,06 | 0,10 | 0,15 | 020 | 026 | 032 [ 039 | 047 | 055 - - - - -
89 007 | 011 | 016 | 022 ] 028 | 035 | 043 | 0,51 | 0,60 - - - - -
108 008 | 013 | 019 | 025 | 035 | 039 | 047 | 056 | 065 - - - - -
133 0,10 [ 015 [ 022 1029 | 036 | 045 | 054 | 063 | 073 - - - - -
159 011 [ 018 | 025 ] 033 | 041 [ 050 [ 0,60 | 0,70 [ 0,81 - - - - -
219 0,15 | 024 1033 | 042 | 053 | 0,64 [ 075 | 0,87 | 0,87 | 1,14 - - - -
273 0,19 1 029 1039 [ 051 | 063 075 [088 | 103 ] 1,17 [ 132 - - - -
325 022 1033 ] 046 1 059 [ 073 [ 087 [ 1,02 [ 1,17 [ 1,34 [ 1,50 - - - -
377 025 | 038 | 052 ] 067 | 082 [ 098 [ 1,15 | 132 | 1,50 | 1,68 - - - -
426 028 | 043 | 059 | 075 1092 1,09 [ 127 | 146 | 1,63 | 183 - - - -
476 031 | 051 | 065 | 0,83 ] 1,001 [ 120 | 140 | 1,60 | 1,81 | 2,02 | 225 - - -
530 035 | 056 | 072 1091 | 111 [ 132 [ 153 | 1,76 | 198 | 222 | 245 - - -
630 041 | 065 | 084 | 1,07 | 130 | 1,55 [ 1,79 | 2,05 | 2,30 | 2,65 | 2,83 | 3,10 - -
720 047 1 073 1095 | 121 | 147 | 1,76 | 2,04 | 231 | 2,58 | 2,88 | 3,17 | 347 - -
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820 0,53 0,83 1,08 1,37 1,65 1,96 2,26 2,58 2.89 3,22 3,54 3,88 - -
920 0,59 0,92 1,21 1,58 1,95 2,23 2,51 2,86 3,20 3,56 3,92 4.29 - -
1020 0,65 1,02 1,33 1,67 2,04 2.40 2,76 3,14 3,52 391 4.30 4,70 5,10 -
1220 0,77 1,18 1,58 2,00 2,41 2.84 3,26 3,70 4,14 4,60 5,05 5,52 5,98 6,45
1420 0,91 1,37 1,80 2,30 2,80 3,30 3,80 4.30 4.80 5,30 5,80 6,3 6,70 | 7,40
Tabauma 10.3.
3aKasHas TOJIMHA TeIon30IALHoHHbIX MatoB URSA® B 3aBHCHMOCTH OT TOJLIMHBI TEILIOM30IALMOHHOrO CIIOS B
KOHCTPYKIIHH.
Hapy>xHbiii ToJIKHA TENIOU30IALUOHHOTO CJI0sl B KOHCTPYKLMHU, MM
Inamerp 20 30 | 40 50 60 70 80 90 100 | 110 [ 120 | 130
TPy0omposo TosuiyHa MaToB 3aKa3Has, MM
Jia, MM
Martsr Mmapku M-11
100+1 | 120+1 | 120+1
18 50 80 90 120 140 | 90+90 00 20 20 - - -
100+1 | 120+1 | 120+1
25-38 60 80 100 120 140 | 90+90 00 20 20 - - -
100+1 | 110+1 | 120+1 | 130+1
45-108 60 80 110 130 140 00 10 20 30 - - -
100+1 | 120+1 | 130+1 | 140+1
133 60 90 120 140 | 90+90 00 20 30 40 - - -




Martsl mapku M-15

32-45 - 50 70 80 90 110 120 130 140 - - -

57 - 60 70 90 100 120 130 140 | 90+90 - - -

76 - 60 80 90 110 120 140 140 | 90+90 - - -

89 - 60 80 100 110 130 140 | 90+90 10(?(;1 - - -

108 50 60 80 100 110 130 140 | 90+90 ]Oé)oﬂ - - -

133 50 70 80 100 120 140 140 | 90+90 100051 - - -

Marst mapku M-25

57,76 - 50 50 60 70 80 90 100 110 - - -

89-219 - 50 60 70 80 90 100 110 120 - - -

273,325 - 50 60 70 80 90 100 110 120 130 - -

377,426 - 50 60 70 80 90 100 110 130 140 - -

476 - 50 60 70 80 90 110 120 130 140 | 80+80 -

530 - 50 60 70 80 100 110 120 130 140 | 80+80 -
630 - 50 60 70 80 100 110 120 130 140 [ 80+80 | 90+90
720 - 50 60 70 80 100 110 120 130 | 80+80 | 80+80 | 90+950
820, 920 - 50 60 70 90 100 110 120 140 | 80+80 | 80+80 | 90+90
1020 - 1420 - 50 60 70 90 100 110 130 140 | 80+80 | 90+90 | 90+950
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Tabmuna 10 4.

-
3akas3Has TOJIMWHA TEILIOU30JIIIAOHHBIX TUIAT [JRSA\@ B 3aBUCHMOCTH OT TOJIIHUHBI TCILJIOU30JAIUOHHOI0 CJIOA B

KOHCTPYKIIHH.

HapyxHsbrii Tomuunaa TeNnIOU30MAMUOHHOTO CJIoA U3 KT Mapok [1-15, I1-20 B koHCTpYKIM#, MM
mmavetp | 30 | 40 | 50 | 60 [ 70 | 80 [ 90 [ 100 [ 110 [ 120 | 130 | 140 | 150
TpyOOIIpOBO

12, MM TommuyHa KT 3aKa3Hasg, MM

530 40 | 50 [ 60 | 70 | 80 | 90 [ 100 | 100 | 110 [ 120 | - - -
630-1020 | 40 | 50 | 60 | 70 | 8 | 90 | 100 | 110 | 120 70(;7 700” - _
1220 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 70(;7 800+8 80(;8 ]
1420 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 |77 | OB | 808 9049
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TaGmna 10.5.

HOBerHOCTL TEMJION30IALMOHHOM KOHCTPYKIHUH B 3aBUCUMOCTH OT TOJIIIHUHBI TCIINIOU3OJIAMUOHHOIO CJIOA Ha 10 METPOB

TpyOomposoaa.
Hapy>xusrii TonmuHa TEMION30AAIUOHHOTO CJIOA B KOHCTPYKIMHA, MM
JHAMETp 20 30 ] 40 [ 50 | 60 70 80 90 [ 100 [ 110 [ 120 [ 130 | 140 | 150
TpybOnpos 5
oma, MM HOBerHOCTB TEILTON30JIIHOHHOTO ¢iog Ha 10 MCTPOB pr6OHpOBOI[a, M
18 18 | 24 | 31 | 37 | 43 ] 50 [ 56 [ 62 | 69 - - - - -
25 2,1 | 27 [ 33 [ 39 [ 46 [ 52 | 58 | 64 | 7.1 - - - - -
32 23 | 29 | 35 | 41 | 48 [ 54 [ 60 | 67 | 73 - - - - -
38 25 | 31 | 37 | 43 [ 50 [ 56 [ 62 | 69 | 75 - - - - -
45 37 133 [ 39 [ 46 [ 52 [ 58 | 64 | 7.1 | 717 - - - - -
57 30 [ 37 [ 43 [ 49 [ 56 [ 62 | 68 | 74 | 81 - - - - -
76 37 1 43 [ 49 [ 55 [ 62 | 68 | 74 | 80 | 87 - - - - -
89 41 | 47 | 53 [ 59 [ 66 [ 72 | 78 | 84 | 91 - - - - -
108 47 | 53 | 59 | 65 | 72 [ 78 | 84 | 91 | 97 - - - - -
133 s5 161 167 [ 73 [ 80 [ 86 | 92 | 99 | 105 - - - - -
159 63 1 69 [ 75 [ 81 [ 88 | 94 [ 100 | 106 | 113 - - - - -
219 81 | 88 [ 94 [ 100 [ 106 | 113 [ 11,9 | 125 | 132 | 138 - - - -
273 98 [ 105 [ 11,1 [ 11,7 [ 123 [ 13,0 | 13,6 | 146 | 149 | 155 - - - -
325 11,5 [ 12,1 [ 12,6 | 133 | 140 | 146 | 152 [ 159 [ 165 [ 17,1 - - - -
377 131 | 13,7 | 144 | 150 | 156 | 162 | 169 [ 17,5 [ 181 [ 188 - - - -
426 146 | 153 | 159 [ 165 | 172 | 178 | 184 [ 190 [ 19,7 | 203 - - - -
476 162 | 170 | 17,5 | 18,1 | 187 | 193 | 20,0 [ 20,6 [ 212 [ 21,9 | 225 - - -
530 179 | 176 | 19,1 | 198 | 204 | 210 [ 21,6 [ 223 [ 229 | 235 | 24,1 - - -
630 210 | 217 [ 223 [ 229 [ 236 [ 242 [ 248 | 254 | 26,1 | 267 | 273 | 279 - -
720 239 | 235 | 251 | 257 [ 264 [ 270 [ 27,6 | 283 | 289 | 29,5 | 30,1 | 308 - -
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820 270 | 272 | 283 | 284 | 295 | 30.1 | 308 | 314 | 320 | 32,7 | 333 | 339 A -
920 302 | 308 | 314 | 320 | 328 | 333 | 339 | 345 | 352 | 359 | 364 | 37.1 - -
1020 333 | 339 | 345 | 352 | 358 | 364 | 371 | 37,7 | 383 | 389 | 396 | 402 | 408 -
1220 396 | 393 | 408 | 414 | 421 | 427 | 433 | 440 | 446 | 452 | 458 | 465 | 47.1 | 477
1420 459 | 455 | 47.1 | 477 | 484 | 490 | 496 | 502 | 50,9 | 51,5 | 52,1 | 52,8 | 53.4 | 540
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Tabmuma 10.6.

Y CpeaHEHHbIH PACXO KPENEKHBIX MATEPHaNoB Ha 1 Ky0. MeTp
uzonsun uigemmavu URSA® nis TpyGonpoBomos.

TpyOomnpoBop!, HAPY/KHEIM AUAMETPOM, MM

238* 57-159 219m6onee | 530 mGonce
Marepuaist B
U] KPEIJICHUA
IUTA KPeIUTeHHST Fe——
TEIION30AAUUOHHO | cimpa |  OaHmakamu, OaHgaxamMu u i
IO CIos JIBHOE KOJbLAMU MOABECKAaMH CTAACKAMM,
KOJIbLIAMH
Uucno cnoes
1 [ 1 | 2 [ 1 1 2 1 1 1 2
Matst URSA®
JlenTa crampHas
yMaKOBOYHAS - 14 14 7,2 5,3 42 2,7
0,7x20 MM, KT
IIpsmkka, KT - 1,5 1,5 0,4 0,3 0,13 0,08
IIpoBomoka
IHAMETPOM
1,2 Mmm, kT - - - 0,4 0,6 1,4 1,2
2.0 MM, KT 12 - 2,5 - 0,7 0,8 1,1
CTeKnormuaCTgIK ) ) ) 0.6 2.0 ) )
PYJIOHHBIN, M
[Larer URSA®
JlenTa cranbHas
YIIaKOBOYHAL - - - 6,3 4,0 34 2,2
0,7x20 MM, KT
Ipsixkka, Kr - - - 0,19 0,11 0,1 0,06
IIpoBonoka
AUAMETPOM )
1,2 MM, kT - - - 0,3 0,5 14 1,24
2.0 MM, KT - - - - 0,6 0,8 0,9
CTeKJlonJ{aCTgIK ) ) ) 0.6 15 ) )
PYJOHHBIH, M

* - TpyGOTPOBOABI ¢ AUAMETPOM TEILIOU30JILIMOHHON KOHCTPYKIMH 10 200 MM BKJL.
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