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BBEJEHUE

CoBpeMEHHOE CTPOUTENIBCTBO Oa3upyeTcsl MPEUMYLIECTBEHHO HAa IPUMEHE HUU
&KeJe300€TOHHBIX M3JeIUid U KOHCTPYKUUHU. [IpM MX M3rOTOBIEHUU 3HAYUTEIbHBIN
yIENbHBIA BEC COCTaBJISIOT apMarypHble pabotsl. Ha mepepaboTky 1 T apmaTypsl
3aTpaunBaetrca 40-50 yen*u, uto coctaBusier 20-30 % oOmuUX TPyaOBBIX 3aTparT.

OOHOBPEMEHHO C POCTOM INPOU3BOJACTBA COOPHBIX KEIE300€TOHHBIX HU3EJINM
OPOUCXOJIUT HENMPEPHIBHOE HX COBEpUIEHCTBOBaHUE. (OCOOEHHO NEPCHNEKTUBHO
HanpaBJIEHUE, CBSI3aHHOE C METOJOM IIPEIBAPUTENBHOIO HANPSIKEHUS BBICOKO-
OPOYHOM apMaTypbl, Mo3BoJisitoniee 3(PEPEKTUBHO HCHOIB30BATh MPOYHOCTHBIE
CBOICTBa Marepuana, MOBbICUTh TPEUIMHOETOMKOCTh OE€TOHA, YKOHOMHUTH METAJ U

CHM)KAaTh CTOMMOCTD KeJIe300€TOHHBIX HSHGHHﬁ.

Lenp HacTosmeld paboThl - U3YyYUTh METOJMKH PAcCUYETOB IMapaMeTpoOB Ha-
TSOKEHUSI apMaTypbl MPH U3TOTOBJIEHHU COOPHBIX TMPEABAPUTEIBLHO HANPSIKEHHBIX
XKeJ1e300€TOHHBIX KOHCTPYKITUH.

1 COOEPXXAHUE JIABOPATOPHOU PABOTBI

1.1 JlaGopatopnas pabGoTa TpenycMaTpuBaeT BBIMOJIHEHUE JBYX
WHIUBUAYIBHBIX 3aJaHUH.

3ananme 1. Pa3paboTaTh cxeMy packiaJKd apMaTypbl Ha CTEHJIE U pacCUUTATh
napamMeTpbl MEXaHHWUYEeCKOTO HaTSDKCHHUsI IMaKeTa BBICOKOMPOYHON TMPOBOJIOKH,
KaHaTOB.

3amanue 2. IlpuBecTu cxeMmy IOCIEI0BATEILHOCTA JJIEKTPOTEPMUUYECKOTO
HATSOKEHUST U pacCyMTaTh IMapaMEeTpbl HAMpPSDKEHHS CTEPKHEBOM apMaTypbl MHO-
TOMYCTOTHOM MaHENIH MePEKPHITHUS.

[Ipu BBITIOJIHEHUHU KaXXJIOTO 3aJlaHus] HEOOXO0UMO BBIOpaTh 000py0BaHUE IS
HATSOKEHUS U ONPEACTUTh METO U3MEPEHUS CUJIBI HAPSIKEHUS apMaTyphl.

1.2 K nauvany nabopaTopHOM pabOTHl CTYAEHT JOJKEH ObITh TEOPETUUYECKU
MOJTOTOBJIEH K BBINOJHEHHIO MOCTaBJIEHHBIX 3adad. J{jag 3Toro eMy HEOOXOIMMO
3a0JIaTOBPEMEHHO O3HAKOMHUTBLCS C COOTBETCTBYIOIIMMH pa3jeilaMu ydyeOHHKa,
METOJIMKOM pacyeTa mapamMeTpOB HATSKEHUS apMaTypbl M TEXHOJOTHH IPOU3BOJI-

CTBa apMaTypHBIX padoT.



[lo oxoHuyaHuM padoOTa KaKIbIM CTYAEHTOM MPEACTABIAETCA K 3alIUTE HH-
JTUBUYyaJIbHBIM OTYET, COCTABICHHBIN MO OMpEJEICHHOMY IUIaHy. 3adeT jadopa-
TOPHON pabOTHl MPOU3BOAUTCS HA OCHOBAHMHU IMPOCMOTpA OTYETA U KOHTPOJHHOTO
ompoca Mo COAePKaHUI0 TPOBEEHHOU padOTHI.

J11s1 BBIOJTHEHUS 3aJ1a4, IPEyCMOTPEHHBIX J1abOopaTOpHOU pabOTOM, BEay LU
[IpenoiaBaTelb BBIAAECT KAXKAOMY CTYIACHTY HCXOJHBIE JaHHBIE O BHUJE W3ICIUM,
HaInpsAraeMon apMaType, BeIMUMHE HAMPSIKEHUS U IPyrue HeoOX0AMMbIE JIaHHBIE.

2 MEXAHUYECKOE HATAXKEHUE APMATYPBI

2.1 K nauvany pacueTa mapaMeTpOB MEXAaHMYECKOTO HATSIKEHHUS apMaTypbl
JOJIKHBI OBITh ONpPEENICHBbI:

TUI U XapaKTEPUCTUKHU CTEH/IA AJS1 U3TOTOBJIEHUS U3EIIHIL;

BUJl OPMYEMBIX U3JACIUMN, UX pa3Mephbl U cXeMa apMHUPOBAHUS;

BHUJ HANpsraeMoil apMaTypbl, €€ MEXaHUUYECKHE XapaKTEpPUCTHUKU M yCTa-
HOBJIEHHOE IIPOEKTOM KOHTPOJIUPYEMOE HAIpPSIKEHHUE.

HcxonHble NaHHBIE ONPEAENAIOTCS 3aJadyedl U AOMOJHSIOTCS CTYAEHTOM Ha
OCHOBAaHUM CIIPABOYHBIX U HOPMATHUBHBIX HCTOYHUKOB.

2.2 Ha ocHOBaHMH UCXOAHBIX JAHHBIX ONMPEIECIISIOTCA:

cXeMa pPacKIaJKh apMaTypbl Ha CTEHJIE, CIOCOOBI KPEIUICHUS W HATIKEHUS
apMaTyphbl;

JUTMHA 3arOTOBKHM apMaTypHOTO MakeTa U CIOCO0 €ro M3rOTOBJICHUS; YCHIIUE
HATSKEHUS ¥ HEOOXOIUMBIN X0/ MOPILIHSA TUAPABINYECKOr0 JOMKpaTa;

PEeXKUMHBIN TpaduK HATSIKEHUS W OTIMyCKa apMaTyphbl MPH U3TOTOBJICHUU
U3 Ha CTEHAE;

METOJI KOHTPOJISI HATSI)KEHUS apMaTyphl.

2.3 (CxeMma packjaJKu apMaTypbl Ha CTEHJE ONpEeAeIeTCs B 3aBUCHUMOCTHU
OT BHJIa CT€HJa, XapaKTepa HATSIKEHUS apMaTypHBIX 3JEMEHTOB (OJUHOYHOE WU
I'PYIIOBOE) U TUIIA TPUMEHSIEMON OCHACTKH.

B naGopatopHoil paboTe BbIUEPUHUBAIOTCS pPAcCUETHBIE CXEMbl (POPMYEMBIX U3-
JEJINM 1 PAacKIIaJIKA apMaTypbl Ha CTEHJIE C ONPEIEIIEHUEM BCEX Pa3MEpPOB.

Paccrosinue mexny cOopHbIMH nuadparmMamu (HAmpaBJsIONIed U pacmpelie-



JUTENBHON) onpeaenseTcs no Gopmyie:

b, (d) = = (1)

tga
rae h - paccrosHue OT KpailHEro apMaTypHOTo 3JIEMEHTA A0 OCH IMAKETa, CM;
0. - MAKCUMaJIbHBIA YroJl OTKJIOHEHUS KpalHel MpoBOJOKHU (KaHATa) OT OCHU

MAKETa; Yroj OTKJIOHEHUS! MPUHUMAETCS:

CO CTOPOHBI HATSIKEHMS JJI1 KaHATOB - 4°, 1l MPOBOJIOKU - 6°; ¢ XBOCTOBOM
CTOPOHBI JJI1 KaHATOB U MPOBOJIOKH - 10°.

2.4  JlnuHa 3arOTOBKH apMaTYpPHOTO MakeTa onpenensercs no GopmyJe:

L.=[n(l,+e)-e+2c+a+b+d+f]:B (2)

TJI€ 7 - KOJIMYECTBO OJHOBPEMEHHO M3TOTABIMBAEMBbIX U3JEJINI HA CTCH/IE;

l, - nMvHa U3M1eNIUsl BMECTE C TOPIIEBOM quadparMoi, cMm;

€ - PacCTOsSIHUE MEXy TOPIEeBbIMU nuadparmamMu Gopm, cM

C - pacCcTOsIHUE OT TOPIIEBOM JI0 OCH pacIpeeauTeIbHON quadparmel, cum;

a, f - paccTosHHE MEXIy OCHI0 HampaBiIswIed AuadparMbl M KOHIIOM
apMaTyphl C YCTPOUCTBOM 3aKpEIJICHUs (3a)KMMOM, aHKEPOM), CM;

B - mapameTp, yUUTBHIBAIOIIMA KOHTPOJIUPYEMOE yAJTUHEHHUE.

[Tapamerp B onpenensieTcs B 3aBUCUMOCTU OT BEJIMYUHBI KOHTPOJIUPYEMOTO

Ha- npsokeHus o,. npu 0,<0,7 Ry  B=I1+0,/E, 3)
o,>0.7 Ry B=Il+ 0,/E,+0,005 (0,/R,-0,7) 4)
TsaroBoe ycuiue rupogoMKpaTa ycTaHaBIMBaeT Mo GopMyJie
_ 1,1As com
P = “on (5)

rje A - IUIONIAIb MOTMIEPEYHOT'0 CCUCHHSI apMATYPBI, CM;
m - KOJMIECTBO OJTHOBPEMEHHO HAIPITaeMBbIX ITPOBOJIOK, KAHATOB;
7 - KOOQPUIUEHT TONE3HOTO0 JEHUCTBUS THIPOJOMKpATa, PaBHBINA
0,94...0,96.
HeoO6xoauMbIii X0 MOPIIHS THAPABINISCKOTO JOMKpAaTa PEKOMEHIYETCS
onpeaesTh no hopMmyre:
S =(0,008...0,012)L,, (6)

rae L, - AIuHa HAaTATHBAEMOM apMaTypbl MEXAY ONOPHBIMHU IMOBEPXHOCTSIMU



BPEMEHHBIX KOHIIEBBIX AaHKEPOB 3aKMMOB.

KonTponupyemoe yanuHeHre apMaTypHOTo akeTa 1no Gopmyie:

AL = (B-1)L, (7)

2.5 HarsxeHnue apmaTypbl Ha CTEHIAX PEKOMEHAYETCS MPOU3BOAUTH B JBa
npuema. [la HepBOoM 3Tame apmaTypy BTATHBAIOT C ycuiuem, paBHbIM 40...50 %
3aJaHHOr0. 3aTeM MPOBEPSET MPaBUIBHOCTh PACIOJIOKEHHUS HaMpsAraemMoinl apma-
Typbl, YCTAaHABIMBAIOT CBApHbIE apMaTypHbIE KapKachl U CETKH, 3aKJIaJHble JeTald U
3akpbIBatoT OopTta (opmbl. Ha BTOpOM sTame apmarypy HATSTHMBAaEeT O 3aJaHHOTO
MPOEKTHOI'0 YCUIIHS C mepeTskkon Ha 10 %, mpu KOTOPOM BBIJEPKUBAIOT B TEUCHUE
3-5 MHH, TOCJI€ YEro HATSKEHUE CHUKAIOT JJO TPOEKTHOTO.

B 3aBucHMMOCTH OT NMPUHSATONW TEXHOJOTWMHU, BUJA HU3JENUS M Kiacca apMa-
TYpHOM CTajdyd MOTYT OBITh NMPUHSTHI CHEAYIOUIME CIOCOOBI MEepeayu yCuiaui o0-
XKaTusl Ha OETOH.

- OZITHOBPEMEHHBIM OTIYCK HATSKEHUS BCEX apMATYpPHBIX JJIEMEHTOB HU3J€JIUSA
JOMKpPAaTOM TIOCJIE€ MPEIBAPUTENHHON BBITSKKM CBOOOJIHBIX KOHIIOB apMaTypbl IS
OCBOOOXICHUS YIIOPHBIX YCTPOUCTB;

- IOOYEPENHBIA OTHYCK HATSKEHUS OTHEJbHBIX AJEMEHTOB WJIH TPYNNI C IO-
MOLIbIO JOMKpaTa, CIEUHAJbHBIX YCTPOMCTB, & TaKKe MyTEM MPEIBAPUTEILHOTO
pazorpeBa cBOOOHBIX KOHIIOB apMaTyphl M IPOPE3aHUS UX TA30BBIM IIJIAMEHEM.

[Ipyu noouepenHOW OTMYCKE HATSKEHHUS apMaTypbl IMPOUCXOIHUT Iepepac-
npenenenue ycunud u naedopmanuii. s yMeHbIIEHHS BIHSHHS Tepepacrpese-
JIEHUSl TIPEeyCMaTPUBAIOT MO3TaNHbIi OTIycK cTyneHsmMu mo 20...25 % oT KOHTpo-
JUPYEMOTO HAIPSKEHHUS.

B nmaGopartopHoit pabore BeIOMpaeTcss 000pyIOBaHWE W TPUBOASTCS TEXHH -
YECKHE XapaKTEPUCTUKH JIMHHUU JIJISI 3arOTOBKHU HANpATaeMOil apMaTypbl, CTEHAA,
THIPABIMYECKOTO JIOMKpPATa M BBIYEPUUBACTCS PEKUMHBIA TpaUK HATSKCHUS W OTITyCKa
apmatrypel (pucyHok 2). Ilpm pacuere MEXaHMYECKOrO HATSHKEHHUS apMaTyphbl

PEKOMEHTyeTCs TI0JIb30BAThLCS TaHHBIMU Ta0nuil 1,2,3 v CipaBOYHBIMU JAaHHBIMH [ 3,4].



Tabmuua 1 - Moaynu ynpyrocta apMaryphl

Monynb Monynb
Kiacc apmatypst YIPYTOCTH Kitacc apmatypsl YIPYTOCTH
E, 107 MIla E.- 107 MIla
A240(I), A300(I1), 2,1 B1200-B1500 Bp1200-Bp1500 2,0
A400(11I), AT400C(ILIC), 20 Bp400 1,7
A600(IV) Bp600 1.9
K7, K19, A-1lls 1,8
AT600C(IVC), AS00(V),
AT800(V), A1000(VI), 19
AT1000(VI), AT1200(VII)

Ta6J'II/II_[a 2 - Texunueckas XapPAKTCPUCTHUKA JIMHUM JJI1 3aIrOTOBKH HaHpHFaeMOfI

apmaryp bl
JIMHUY 3arOTOBKY apMaTypPHBIX MAKETOB
CMX-16 | CMX-213 | CMXI160
Tokazatenu Knacc apmaTypsl
K Bp K Bp Bp
JlnuHa 3aroTOBKH, M 100 75 24 12 24
[Tpou3BOaAUTETHHOCT, MIT/4
KaHaToOB 30 35 60|35 50 120 -
MPOBOJIOK 75 200 120
Yucno oqHOBPEMEHHO HATATUBAEMbIX
KaHaTOB 2 1 -
MPOBOJIOK 4 1 2
VYcTaHOBOYHAS MOITHOCTH, KBT 13,5 7,3 3,9
Macca, T 154 4,5 5,1

Tabnuna 3 — TexHnueckasi XapaKTepUCTHUKA TUIPOJOMKPATOB U HATSHKHBIX MaIlTuH

[Nokazatenu Mapku rupoIOMKPaTOB U HATSKHBIX MAIIUH
CMXK-87 |cMoK-737| CMXK-738 | CMXK-84b | CMK-86b | 2I'/1-170

V cHiIie HaTsokenus. KH 1600 1000 630 1000 25 3400
X 01 OPLIHS, MM 1200 320 320 1120 80 1120
Huametp HartaruBaemsix|  28-40 28-40 5 22-30 5 28-30
CTEpXkHEH, NPOBOJIOK, MM

Macca, kr 625 160 75 550 210 1240
YcTaHoBOYHAS MOITHOCTh, KBT B B B 7.5 2,2 B




3. 2JIEKTPOTEPMUYECKOE HATAXEHUE APMATYPEBI
3.1 nsa pacuerta mnapaMmeTpoOB BIEKTPOTEPMHUUYECKOTO HATSKEHUS JOJLKHBI
OBITh U3BECTHBI:
- (bopMyemoe uznenue, ero pa3Mepsl U cxeMa apMUPOBAHMS:
- BUJI HaNpsAracMoM apMarypbl, € JUaMeTp U MEXaHMUYECKHE XapaKTePUCTHKHU
cTany;
- YCTaHOBJICHHOE MTPOEKTOM KOHTPOJUPYEMOE HAMPsHKEHHE.

B nabopaTopHoii paboTe Ha OCHOBAaHUU UCXOJHBIX JAHHBIX OMPEAEIISIETCS:

CXCMa IOCJICAOBATCIIBHOCTHU 3JICKTPOTCPMHUYCCKOI'O HATSKCHUA apMATYPhI,

JUIMHA 3arOTOBKH apMaTyPHOI'O CTEPKHS;

pacueTHOe y/UIMHEHUE MPU HArPEBE apMaTypPHOM 3arOTOBKH:

TEMIICpAaTypa U JJIMTCIbHOCTh HAT'PCBA,

BCJIMUYUHBI CHJIBI MW  HAIIPSKCHUA TOKa W MOIODHOCTH Hpeo6pa3013aTeJ1;1
TOKa, H€O6XO,III/IMEUI AJI1 HarpeBa CTep}KHeﬁ;

- MCTOA KOHTPOJIA HATAKCHUA apMaTypPBhI.

3.2 Pacyer mapaMeTpoOB 3JIEKTPOTEPMHUUECKOTO HATSKEHUSI apMaTypbl HAUMHAIOT
C BBIYEPUMBAHMS W3TOTABIMBAEMOrO U3JENIUSA U CXEMbl MOCIEI0BATEILHOCTH 3arOTOBKH,
HarpeBa u yKJIaJaku apMatypsl B popmy. [Ipu aTom onpenensiercs Buj ynopo Ha popme u
THUI KOHIIEBBIX aHKEPOB Ha apMaType.

3.3 TexHomoruyeckue pacy€Tbl MPHU BIEKTPOTEPMHUUECKOM HATSHDKEHUU BbI-
MOJIHSIIOT B CJIEAYIOIIEH MOCIEI0BATEIbHOCTH.

JIiMHy apMaTypHOI 3arOTOBKH CTEPIKHS OIPEACIISIOT TI0 (hopMyJIe:

L,=L,-A4l.-Aly-Al,+ 2K = L, - Al, + 2K, (8)

rae Ly - paccTossHME MEXIy HapyKHbIMHU T'paHSAMHU yNoOpoB Ha (opMax, IMOJAO0HAX,
MM;

Al - BenwumHA, y4YWTHIBaromas aedopMaluio MIaiid moJ BBHICAKEHHBIMH TO-
JIOBKaMH, CHATHE BbICA’)KEHHBIX TOJIOBOK WJIM MPUBAPEHHBIX KOPOTHIMIEH U T.I., MM;

Aly - npononpHas aedopmanus GopMbl, NOAL0HA IPU HATSIKEHUU apMaTyphl,

MM;



Aly - 3ajaHHOE YAJIMHEHUE HATSIHYTOM apMaTypHOM 3arOTOBKM IPU HATSKEHUU,
MM;

K - nnuHa KoHIA CTEPKHS WM NPOBOJOKHU, PACXOAYEMBIX HA YCTAHOBKY WIIH
0o0pa3oBaHuEe BpPEMEHHOT0 KOHIIEBOI'O aHKepa.

Bemnuunsl Al u Al, onpenensroT ONBITHBIM IIyTEM, IPU NPOCKTUPOBAHHUU
nomyckaercs npuauMars Al =1-2 MM u Al, =2 mm.

VY nnunenue Aly 1isi CTEpKHEBON apMaTypbl onpeesieTes mo Gopmyre:

Aly=(K - 0, + P) L/E, 9)

IJie 0, - KOHTpOoIUpyemas (pacyeTHasi) BeIMUMHA HaIpsbkeHust B apMatype, MIla;

P - pomyckaemoe mpenesnbHOE OTKIOHEHHE MPEABAPUTEIBHOIO HAIPSIKCHUS
apMarypsl oT 3ajianHoro, MIla (Tabmnuma 4);

K - ko3 duimeHT, yuuThIBaIONIHIA YIIPYTOIUIAETUUECKUE CBOMCTBA CTAIN

(Tabnuma 5).

[Ipu HaTsKEHUU CTEp>KHEBOM apMmatypsl (0, + P) ciexyetr mpuHUMaTh He Ooliee
HOPMAaTUBHOT'O CONPOTHUBIICHUS CTAIH Ry,

IpU HaTsKeHUH npoBosioku By II (o, +P)<0,7 Ry,

Bennuuna ynnuHeHus pu HarpeBe apMatypsl Al, Aysi ee CBOOOJHOM yKIIaJAKU
B YIIOPHI OJIIOHOB, (POPMBI BRIUHUCISETCS 1O PopMyIie:

Al =Aly+ Aly + Al + Co=Al, + C, (10)

rae C; - NOMOJHUTENbHOE YIJIMHEHHE apMaTypbl, oOecreyuBaronee ee CBO-
O0OJIHYI0 YKJIaJIKy B yHOpbl M paBHOoe 1 MM Ha | mor. MeTp JJIMHBI apMaTypHOU 3a-
TOTOBKH.

Temmnepatypy HarpeBa npu 3JIEKTPOTEPMUUYECKOM HATSKEHUM apMaTyphl OII-

penensoT 1mo Gopmyire:
Al

aly

t=(

rje t - KOHeYHas TeMIeparypa Harpesa apMartypsl, °C;

) +2, (11)

[, - paccTossHUE MEXY TOKOTOABOASIIUMHU KOHTAKTaAMU, MM;
o - KO3 PUIIMEHT TUHEHHOTO PacIIUPEHUS CTAJIH;

tp - TEMIIEpaTypa oKpyxatouieut cpeasl, °C.



Tabnuna 4 - Jlonmyckaemble IpeeabHbIe OTKJIOHEHUS MPEIBAPUTEIHHOTO

HATSKEHUS apMaTypbl

Jnvuna uznenus [IpenenpHOE OTKJIOHE- Jnvna H3JIeTns [IpenenbHOE OTKIIOHEHME
nue P, Mlla by, m P.MlIla
5,0 100 16,0 55
6,5 80 19,0 50
9.5 70 25 u Oosee 45
13.0 60
Tabnuna 5 — 3nauenus koapdpunrenta K
s apmarypsl kinacca
0,, Mlla A600(IV) A800(V) A1000(VID), Bp-11
80C 20XT210 u At800(V) AT1000(VI) JIIUaMETPOM 5
n MM
AT1200(VII)
300 1 1 1 1 1
400 1 1,05 1 1 1
500 1,05 1,1 1,05 1 1
600 1,15 1,2 1,05 1,05 1
700 - - 1,1 1,05 1
800 - - 1,15 1,1 1,05
900 - - - 1,2 1,1

[Ipumeuanus: 1. 3nauenns K mus cranmm kiaccoB AT600(IV) u A400B(ILIB)

JOMYCKAaeTCsl MPUHUMATh TEME K€, YTO M JJa apMaTypbl kiacca A600(IV) mapku

20XT 211

2. IlpomexyTouHble 3HaYeHUsI K ONpenenstoTcs: 1m0 JMHEWHON UHTEPIOJAIUN.




Tabnuua 6 - KosppuureHTsl TMHEHHOTO pacuIupeHus CTEP>KHEN U TPOBOJIOYHON

apMaTypsl
TemneparypHblii KosddummenTs! muueitnoro pacmmpenns o - 100, 1/°C
uHTepBana, °C I'opsuexaranoii knacco | Tepmuueckn — ynpou-|IIpoBonokn kmacca
A600(IV), AB0O(V), HEHHOU AT600(IV),| Bp-1
A400 B(I1IB) AT800(V), A T1000(VI)
20-300 13,2 12,5 13,0
20-350 13,5 13.0 13.4
20-400 13.8 13.5 13.8
20-450 14,2 14,0 14,1
20-500 14.5 - 14.5

Tabnuua 7- PexoMeHayemMble 1 MAaKCUMaJIbHO JOMYCTUMbIEC 3HAUCHUSI TEMIIEPATYPHI
U TPOJOJKUTEIBHOCTH 3JEKTPOHATPEBA apMATyPHBIX CTAJIEH

Apmartypas cTainb Temmneparypa HarpeBa, °C Pexomennyemas
Kiace Mapka nmu | Pekomenayemas MaxkcumaiibHO HPOAODIHTEILHOCTE
Harpesa, MUH
JUaMETP, MM JOITyCTHMAst
A800(V) |23X2I2T 400 500 0.5-10
A1000(VI) |23X2I2P 400 500 0.5-10
80C 400 600 0.5-10

AGOO(IV) 20X172C 400 500 0.5-10

A1200(VII)

A1000(VT) 20I'C, 201C2 400 450 0,5-10
A800(V) [20I'C. 20T°C2 400 450 0.5-10
A600(IV) [20I'C, 20I'C2 400 450 0.5-10

A400B(11IB) [35T°C.25I2C 350 450 0.5-10

04 300 350 0.1-0.5
Bp-I1 05 300 400 0.15-0.8
06 300 450 0,2-1

[Ipumeuanus: 1. MakcumanbHas TeMIeparypa HarpeBa MpoBOJIOKU TUAMETPOM 4 MM MOKET
ObITh noBbINIeHa 10 400 °C, a mpoBoIOKH guaMeTpoM 5 u 6 MM - 10 500 °C. IIpu 9TOM pacyeTHoe
CONpoTHBIIEHHE apMaTypsl P causutces Ha 10%.

2. MakcumanpHas TemIepaTypa HarpeBa TEPMHYECKH YIPOUYHEHHOM CTalM KJacCoOB
A1000(VI) u A1200(VII) moxer OwiTh moBbiieHa A0 500 °C. PacueTHoe CONpOTUBIEHUE
apMaTypbl MpPHU 3TOM MOHUXKAETCA U MPUHUMAETCS PABHBIM PACUETHOMY CONPOTHUBJICHUIO CTalU
kaacca AT800(V).
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Cxema MOCJICAOBATCIBHOCTH JJICKTPOTCPMUYCCKOTO HATAKCHUA:
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3.4. Pacuer HarpeBaTENIbHBIX YCTAaHOBOK [JISl CTEPKHEBOM apMaTypbl BKIKOYAET
OlpelleJIEHUE KOJIMUECTBA, TUIIAa U MOIIHOCTU NIpeoOpa3oBaTeIeii TOKA.

Benuuuna cuiel Toka, HeoOXxoaumas JJisi HarpeBa CTEpPXKHEH, ompeaenseTcs

_ |70Qk
I= / A (12)

rae Q - MOJHOE KOJIWMYEeCTBa TeIula, HE00X0AuMoOe Ui Harpesa 1 M apMaTypsl,

o ¢popmysie:

KKaI;

k- xo3pdUIUEeHT, YyYUTHIBAIOIIUNA CXeM\ BKJIIOUCHHUS CTEp)KHEW B IEMb IHU-
TaHUS; MPU MMOCIEOBATEILHOM BKJIIOUYEHUH k= 1. Mpu mapaaieabHOM kpaBeH YHUCITY
OJTHOBPEMEHHO HAarpeBaeMbIX CTEPIKHEH.

R - akTUBHOE CONpOTHUBIIEHHWE | M apMaTypbl NpW 3aJaHHOW TeMIepaType
Harpesa, Owm;

7- BpeMs HarpeBa, MUH, IPUHUMAETCS paBHOU 3...4 MUH.

Hanpspkenue Toka Beruucisiercs mo ¢hopmyiie:

Izl,m
k

U =

(13)

rJ€ Z - MOJHOE CONPOTHUBIIEHUE 1 M apma Typhl IpU HarpeBe €€ A0 3aJaHHOU
TEMIIEPATYpPBhl, CM;

[x — paccTosiHiEe MEXIYTOKONOABOASIIMMH KOHTAKTaMH, M;

m - Ko3(QPUIIMEHT, KOTOPBIH MPHU MOCIEIOBATEIbHOM BKIIOYEHUHN CTEPKHS B
LENb IUTAaHUS PABEH UX YUCILY, a IPU MapajjieIbHOM COCIUHEHUHN PABEH €IUHHUILIE.

MomtHocTs Tpeodpa3oBaTess TOKa

W =1——  kBA (14)
1000



Tabnuia 8 — Jlanublie 111 BeIOOpa mpeobpazoBaTesieit Toka

Huamerp Pacxon temna (kkan) juist HarpeBa 1 M cTepKHEBOM apMaTypbl 10 Temneparypsl, °C
apMatypel, 300 350 400 450
MM QH On QH On QH On QH On
10 21,9 3.33 26,3 4,46 30.8 5,33 35,8 5,52
12 31,4 3.98 37,7 5.09 44.2 6.37 51,5 7,78
14 42.7 4.71 51.3 6.02 60.0 7.54 70,0 9,22
16 55.8 5.28. 67,0 6.75 78.5 8.45 91,1 10,33
18 70.6 5.92 84,8 7.58 99.4 9.50 115.6 11.61
20 87,2 6.66 104.7 8.52 122.8 10,66 143.0 13.05
22 1043 | 747 = 126.3 9.36 148.0 11,95 172.0 14,65
25 136.0 8.36 163.0 10.70 191.2 13,40 222.5 16.40
28 170.5 9.25 204.5 1.82 240.0 14,82 279.0 | 18,15
32 2230 10.62 268,0 13.60 314.0 17.05 365.0 | 20,80

[Ipumeuanue: IlonHoe konMyYecTBO Teruia, HeOOXoauMoe s HarpeBa 1 M
apMatypsl onpeaensiercs mo popmyne: Q=QH+Qn-T,

Tac QH - KOJIMYCCTBO TCILJIA HA HAT'PCB I m apMaTyphbl oe3 y4ucTa IMOTCPb, KKAJI,

Qn— noTepu Teruia Ha 1 M apMatypsl B TedeHue | MUH, KKaJl.

Tabmuia 9 - AktTuBHOE (R) ¥ MoJIHOE (Z) COMpOTUBIIEHHE | TIOT. M apMaTypHBIX
crepskHeit, Om 107

Muavier AKTUBHOE conpoTHBJIEHUE (R) Ipu MoHoOE compoTHBNCHNE (Z) IpH
p Temmeparype Harpesa, °C o

aApMaTYpB, Temmneparype Harpesa, 'C
MM 300 350 | 400 450 300 350 | 400 | 450
10 514 58,5 61,2 65.7' 58,0 63.3 68,8 74,2
12 40.0 43.8 47.6 51.2 47,0 51.3 54.8 60.2
14 33,2 36.7 39.5 42.5 38,4 41.8 45.6 49,2
16 28.5 31.2 34.0 36.5 33.2 36.2 394 42.5
18 25.2 27.6 30.0 32.3 294 32.1 349 37,6
20 22.6 24,8 26.9 29.0 26,4 28,8 31.3 33,8
22 20.7 22.7 24.6 26.5 24,4 26.6 29,0 31.2
25 18.0 19.7 214 23.1 21.2 23,1 25,2 27.1
28 16.2 17.7 19,3 20.7 18,9 20,7 22.5 24,3
32 14.2 15,5 16.8 18.2 16,7 18,2 19,8 21,3




Tabnuna 10 - TexHuyeckas XapaKTepUCTUKA YCTAHOBOK JJIsSl YIJIMHEHUSI apMaTYPHBIX
CTEpKHEN METOAOM DJIEKTPOHArpeBa

[Toka3arenu 3aBona XXbU-5 CMIK-484 (aBTOMar) CMXK-129B

HponsBoi:u/ITeanOCTL, 60 - 80

cTep>kHeH B 1 4

Kimacc  apmarypuoit A600(IV)...A1000(VI) A600(IV)...A1000(VI) A600(1V)...A1000(VI)

cTajau AT600(1V)... AT800(V)... AT600(IV)...
AT1200(VII) . AT1200(VII) ..AT1200(VII)

Auavierp  crepitie, 10 - 16 12-18 10 - 25

MM

fimaa - marpesacai 300 — 700 600 300 — 600

YacTH CTCPIKHA, CM

Yucno oJIHOBPEMEHHO

HarpeBaeMbIX 3-4 1 2

CTEepKHEMN

0CKopOCTL Harpesa, 30 i 100

C/mun

YcranoBouHas

MOIIHOCTh i 250 40

TpanchopmaTtopa,

kKBA

[To mory4yeHHBIM pacueTHBIM MapamMeTpaM dJIEKTPOTEPMUUIECKOTO HAIMPSIKEHUS
apMaTypel B paboTe TOAOHMpArOTCS YCTaHOBKA JUIS YJIMHEHUS apMaTypHBIX
crepxxHelt (tabnuna 10) u Tpancdopmartopsl (Tabnumna 11) ¢ Takum pacdeToMm, 4TOOBI
OHHM 00ECIeUMBAIM NMPU NPHUHATON JUIMHE HaJeBaeMOW 4acTh TpeOyemble TOK Y H
HanpsokeHue U; pacueTHass MoOIIHOCTH W momkHa OBITH BCErja MEHbIIIE HOMH-

HaJbHOW MOIIIHOCTH TpaHc(opmaTopa.

Ta6muma 11 — TpancdopmaTopsl cBapoUYHBIS

Texuuueckas xapaktepuctuka | CTAH-1 | CTH-350 | CTH-500 | CTH-700 | TAC-500 | TAC-2000
HoMuHanpHas MOIIHOCTE, KBA 24 27 32 43,8 42 76
HomunanbsHbIi BTOPUYHBIN 350 350 500 700 500 1000
TOK, A

Homunansnoe BTOPUYHOE 30 30 30 35 40 42
HalnpspKeHUe mpu Harpyske, B

[lepBuunoe HanpskeHue, B 2201 380 220wm 380 | 220 1 380 | 220 1 380 | 220 u 380 | 220 u 380
Macca tpancdopmartopa, K& 185 220 270 380 450 535

4 BBIBOP ITPUEOPOB KOHTPOJIS HATAXEHUSA APMATYPBI



4.1 KoHTponb HaTsKEHUS NOpuUOOpaMH NPU U3TOTOBICHUM HU3JEIUN Ha
CTEHJaX MOYKHO OCYIIECTBIATh TOJBKO MOCJE mocieaHeil omepauuu. OaHAKO B
3TOT MOMEHT YK€ YyCTaHOBJIE€Ha KOCBEHHas apmarypa, KoTopas Melaer
paboTevacToTHbIX TpuOOpOB. [IpuMmenenue npyxkunHoro npudopa I[IPJ[ V Tpebyer
TaKXe€ OTCYTCTBHUSI KOCBEHHOW apMaTypbl MJIM OHA HE JAOJKHA KacaTbCs Mpsiei, mpo-
BoJiok. Kpome Toro, mpubop IIPJZ] VY TpeOyeTrcs cTaBUTh ¢ HauOOJbIIEH TOYHO -
CThIO MTOCPEIUHE JTUHUH, @ STOMY MOXKET oMenars popma.

Takum o00pa3zom, cieayeT paccMOTpeTbh MNpuOOpbI, OOecreyruBaBIINE H3ME-
pEHHE CUJIbI HATSHKEHUSI METOJIOM MONEePEeYHOM OTTSXKKHM HAa COOCTBEHHOM 0asze.

4.2. ApMupoBaHHE€ MHOIOMYCTOTHBIX HACTHJIOB MOXET OBITh CTEpPIKHEBOE
WU NpoBoJioyHOe. Eciu apMupoBaHue cTepKHEBOE, TO B T€X CJIydasiX, KOTJla CE TSIM
HE MENIAIT CBOOOJHBIE KOJEOAHUSIM CTEPKHs, HauboIee ONTUMATBHBIM SIBJISIETCS
YaCTOTHBIM METOJ] u3MepeHus cuiibl. [Ipy HEBO3MOXHOCTHU MOJYUYHUTh CBOOOIHbBIE
KoJeOanusi HanboJee ONTUMATIBHBIM SIBJISETCS METO/ MONEPEUHON OTTSIKKH.

4.3. B nabGopatopHoii paboTe omnpeaensieTcss METOJ HU3MEPEHHUs] CHIIbl HaTs-
KEHHS apMmaTypbl U  BbpIOMpaeTrcs mnpubop ST  KOHTPOJIS  HATSIKEHUS.
[IpuBoasiTcsipacueTHble (OPMYJIBI IS ONpENENICHUs] HaANpsKEHUs B apMarype H
cxema ycTaHoBKHW mipubopa. Ilpu BwIOOpe mnpubopa A KOHTPOJS HATSIKCHHS
PEKOMEHYETCAINOJIb30BATHCS JaHIIBIMH PUI0KEHUS (PUCYHOK 3).

5 OOOPMJIEHUE PACYETA I10 IJABOPATOPHOM PABOTE

5.1 Co3nanue oT4eTa JOJKHO COOTBETCTBOBATH MHANBUIYAIBHOMY 3a1aHUIO
U OTBEYATh COJEPKAHMIO HACTOSIIIMX METOAMYECKMX YyKazaHui. Tekct oruera
TOJKEH OBITh KPATKUM, 0€3 M3IHUITHUX IMOPOOHOCTEH.

B oruer no nabopaTopHOi paboTe BKIIOUYAIOTCS BBEIECHUE, XapaKTEPHU3YIO LIee
pacueTHOE 3a/JlaHue, pacueThl MapaMeTpOB MEXAHHYECKOr0 U 3JIEKTPOTEPMHUUYECKOIO
HATSDKEHUS apMaTypbl U CIOUCOK MCIIOJb30BAHHBIX HMCTOYHUKOB HHGOpMALU
(yueOHHMKOB, CIPaBOYHHUKOB, HOPMATUBHOMHCTPYKTHUBHBIX JOKYMEHTOB).

5.2 Nunekcanus paznenoB, Hymepanusi CTpaHuil, 0hopMIeHUE TaOJIHIL, CXEM,
YyepTeKel, CIMCKa NCTOYHUKOB MH()OpMALIMK, UCIIOJIB30BaHUE Pa3MEPHOCTEN (PU3NUECKUX

CAUHUL AOOJDKHBI OTBCYATH ﬂCfICTBYIOIHHM TpC6OBaHI/IHM o cCranaapTu3alvun U
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