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CepnyxoB



Annomauus.

MeTtoaudeckue ykazaHus npeaHasHadeHsl 11 BoimyckHukoB ['BIIOY MO
«CepnyxoBckuid Kojuiemx» cnernuanbHoctd 11.02.16 MoHTaK, TeXHH4ecKoe
00C/Iy’>KMBaAaHHUE U PEMOHT JICKTPOHHBIX IPUOOPOB M YCTPOMCTB ISl BHIIIOJHEHUS
KOHCTPYKTOPCKOTO pazjeia JUIUIOMHOIO MPOeKTa, HalpaBJIEHHBIX Ha pa3paboTKy U
W3TOTOBJICHUE TPUOOPOB M YCTPOMUCTB, COACPKANTUX (PYHKITMOHAIBHBIC y3ITbI,

BBIITOJIHCHHBIC HA IICYATHLBIX IIJIaTaX.

B Metonuyeckuii ykazaHUSX M3JOXKEH TMOPSIAOK pPa3pabOTKU SIEKTPOHHOTO
YCTPOMCTBA W COJAEpXKaHHUE KOHCTPYKTOPCKOTO pasjienia, PacCMOTPEHBI  BOIPOCHI
BEIOOpA W aHamW3a AJIEMEHTHOW 0a3bl, PacdyeToB, OMPEIACIAIONINX KOHCTPYKTHBHBIC,

OKCINTYAaTaAllMOHHBIC XaPaKTCPUCTUKHU U3 ACTIHNA.



KoHcTpyKTOpCKUil pa3zien BKIIIOYAET B ce0s:
- aHAJIM3 TEXHUYECKUX TPeOOBaHMUIA;
- QHAJIU3 CYLIECTBYIOLIMX CXEM U KOHCTPYKIIMIA;
- BEIOOD U aHAIM3 DIIEKTPHUUECKON CXEMBI POSKTUPYEMOTO YCTPOICTBA;
- BBIOODP U aHAJIM3 2JIEMEHTHOM 0a3bl;
- KOMIIOHOBKA ¥ KOHCTPYUPOBAHUE YCTPOUCTBA;
- pacyeT COOCTBEHHOM 4aCTOThl KOHCTPYKIUU;
- pacyeT TEIIOBOT'O PEKNUMA;
- OPUEHTUPOBOYHBIN pacyeT HAJIC)KHOCTH;

- pa3paboTKa KOHCTPYKIIMH €YaTHOM IUIATHI U TIEYaTHOIO y371a;

[lepen HauanoM NPOEKTUPOBAHUS HEOOXOAUMO CPABHUTH MEPEUCHB SJIEMEHTOB,
HCIIOJIb3YEMBIX B YCTPOMCTBE, CO CIIUCKOM DJIEMEHTOB, CHATBIX C TPOU3BOJICTBA U HE

UCIIOJIb3YEeMbIX Ha 0a30BOM MPEANPUATUH (TIPUIaraeTcs).



1 AHanu3 TeXHUYECKHX TPeOOBaHUM

B JaHHOM Pa3JiCJIC IMPONU3BOANUTCA aHAIN3 TCXHUYCCKUX U SKCIUTYATAIIMOHHBIX TaHHBIX,
YKa3aHHBIX B 3a/IaHUH HA IIPOCKTUPOBAHHC.

HaunmeHoBanue uzzfenus (Hampumep: YHHBEPCATbHOE OXPAaHHOE YCTPOMCTBO)

1.1 Hasnauenue (HampuMmep: YHHUBEPCAIBHOC OXPAHHOE YCTPOUCTBO MPEIHA3HAYCHO
JUTSL OXpaHbl aBTOMOOUJIS, KBAPTUPHI UJTU Tapaka U JI0JHKHO UMETh BCTPOEHHBIM
MCTOYHUK MUTAHUS)

1.2 KoMIuieKkTHOCTh (HampuMmep: OJIUH OJI0K)

1.3 Texuuueckue mapamerpsl (Harpumep:

-HaNpsHKEHUE UCTOYHUKA TTUTaHUS;
-TOK IOTpeOJICHUS;
-BpeMsi CpadaThIBaHUS;
-3JICMCHTHas 0a3a M T. I1.)
1.5 TpeGoBaHUsI K KOHCTPYKIIUHU:
-rabapuTHbBIE Pa3MepBhl;
-Macca,
-BHEIIIHUI BUJI JOJKEH OTBEYATh COBPEMEHHBIM TPeOOBaHUSAM K OBITOBOM ammaparype.

1.6 XapakTepuCTUKH BHEITHUX BO3/ICHCTBUI:

-TeMIiepaTypa oKpyxKaromieit cpeast ... °C;

-OTHOCHUTENbHAs BiIakHOCTh 80% mpu Temriepatype +25 °C;

-atMocdepHoe nasieHue - 750 MM pT CT;

- BUOpaIu B Juana3oHe 4acTor OT... I g0 ... I'l yckopeHuem ..... G;

1.7 Bce sieMeHTHI yIIpaBiIeHUs U MHAWKAIIMKA JIOJKHBI OBITh BBIHECEHBI Ha TIEPETHIO0
MaHEeb.

1.8 Cpennee Bpemst HApaOOTKH HA OTKA3 JOJKHO OBITH HE MEHEE ..... YacoB.

1.9 Tun npou3BoACTBa — METKOCEPUIMHOE.



2 AHanu3 CyIIECTBYIOIIMX CXEM U KOHCTPYKIUI

B manHOM pazzene HeoOXOAMMO CPAaBHUTH BRIOPAHHYIO JIJISI TPOCKTUPYEMOTO
YCTPOMCTBA ANEKTPUIECKYIO CXEMY C CYIIECTBYIOIIMMHE aHaJoramMu (B35Th JBa — TPH),

JIaTh UX KPATKYI0 XapaKTEPUCTHUKY.

3 BriOop 1 aHanu3 3IEKTPUUECKON CXEMBI TPOCKTUPYEMOTO YCTPONCTBA

B JaHHOM pa3aciic H€O6XOI[I/IMO YKa3aTb IPCUMYIICCTBA BBI6paHHOﬁ CXCMbI, JaTb

OIMNCAaHUC €€ pa6OTBI N Ha3HAYCHHUEC OCHOBHBIX 3JICMCHTOB CXCMBbI.

4 Bp100p 1 aHATU3 DJIEMEHTHOM 0a3bl

B aTom paszene 11t 31€MEHTOB, UCIOJIb3YEMBIX B JAHHOM YCTPOMCTBE,
HEOOXOJIMMO YKa3aTh OCHOBHBIC KOHCTPYKTHUBHBIC, SKCILTyaTAI[MOHHBIE U DJIEKTPUUYECKUE
napameTpsl. 711 yno0cTBa peKOMEHAYeTCS COCTaBUTh TaOJMILY, @ BHEITHUHN BUJI, C

YKa3aHHUCM JJICKTPUYCCKUX IIapaMCTPOB U Fa6apI/ITHBIX Pa3MCPOB IIPUBCCTHU HA PUCYHKC.

Tabnuna 1. XapakTepucTrka 3J1eMEeHTHOM 0a3bl
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IIpumep odbopmienus pasnena «BblOOp U aHATU3 AJIEMEHTHOM 0a3bI»

B pa3pabateiBaeMoii KOHCTPYKIIUU OyI€T UCTOIB30BaThCS AIeMEHTHas 0as3a,

OKCIITYAaTAaIMOHHBIC 1 KOHCTPYKTHBHLBIC IIapaMCTPhI KOTOpOﬁ IIPpUBCIACHELI B Ta6JIHH€ 1 )

BHEIITHUM BHUJ 1 OCHOBHBIC SJICKTPHUYICCKHUC IMApaMCTPhI IIPUBCACHLI HAa PUCYHKC 1.

Tabnuua 1 DkcrtyaTallMOHHbIE U KOHCTPYKTUBHBIC MTAPAMETPhI 3JIEMEHTHOM 0a3bl

KoHcTpykTuBHBIE
OKCIUlyaTallUOHHBIE TapaMETpPbl
napaMeTpsl
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I'pomkoroopurens YD50-02M 1 5,00 729,00 (4,00 -60..+125 |80 |15 |2 1-500
Konnencarop K10-176 20 0,50 12,50 1,10 | -60..+125 (80 (25 |2 10-1000
Kongencarop K50-35 4 1,00 36,00 0,90 -40..+85 |80 (25 |2 10-1000
Muxkpocxema TDA7000 1 2,00 178,85 (0,01 -10..+55 (80 (2,5 |2 1-500
Muxkpocxema U2822B 1 2,00 100,00 (0,01 -10.+55 |80 |25 |2 1-500
Karymika WHIyKTHBHOCTH 2 0,10 15,00 1,00 | -45..+125 |80 |25 |2 1-500
Pesucrop C2-33H 5 | 030 | 480 |050 | -60.+85(80 [2,5 |2 | 10-2000
0,125 Bt
Pesucrop CI13-4aM 2 0,60 5,20 1,50 -60..+85 {80 |25 | 2 10-2000
Bapukan KB109T 1 0,40 10,00 (2,00 | -60..+100 ({80 |25 |2 10-600
Crabwmrpon BZX55C5V1 1 0,50 8,40 0,8 -60.. +100 {80 |2,5 |2 10-600
Pa3bém mreipeBoit PLS-2 1 15 12,50 6,1 -60.. +100 {80 |2,5 |2 10-600




Ta

Unax= 50 B;

Cl: Chon = 391D £20%; Upax= 50B;
C2: Cyon= 1800nD+20%; Upmax= 50B;

C3, C13: Cyon = 33001dD+50/-20%; Umax= 50B;

C4: Con= 150nD+20%; Upax= 50B;

C5, C14: C, o, = 6,81D+20%; Upax= 50 B;

Co6, C12, C17, C19: C,,on = 0,01 MxD+50/-20%;
Umax= 50 B;

C7: Cuon=330n1dP+20%; Umax= 50 B;

C8, C9: Cpon=220n1D+20%; Unnax= 50 B;
C10: Cyor = 0,01 MrD+50/-20%; Umax= 50 B;
C11: Cyon= 0,022MKD+50/-20%; Umax = 50 B;

C15, C16, C23: Cyon = 0,15MxD+50/-20%);

C20: Cpon= 0,33MKD+20%; Unnax= 50 B;
L=>5mm; W=4mm; H=27mm; F=5mm; T =2,5mMm; d = 0,6MM.

Konnencarop kepamuueckuii K10-176

C18, C21, C22: Cy = 100MkD+50/-10%; Umax= 16 B;

C24: cyon = 220MKD+50/-20%; Umax= 16 B;
D=28; H=48.

e

Kongencarop oxcuanblii anekrpoautndeckuit K50-35

i, R1, R4: Ryon = 24x0OM;

— Y R2R6R,,=2.43KOM:

a|  R5Ry=2700Mm;
| P,..=0,125Br;

10 l * Unax= 200B;
o] TKC =+500-10° 1/°C;

ypOoBeHb cOOCTBEeHHBIX ITyMOB 10 MkB/B;

Pesucrop meramnoananexkrpuueckui C2-33H

26

) L

Ucr min= 4,8B;
Uer max= 5,4B;

ler max = 8OMA;
{ Ppac max= 0,5BT;

0,52

¥ 220

Crabumutpon BZX55C 5V1

| MaKCHUMaJIbHOE COMPOTUBIICHUE [may =

50M.
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Tun Mukpocxemel: LIZEZ2ZE
PYHELMOHANEHEIR OCOEeHHOCTH cTepeollu.nminB: 1.8

L.nmaxB: 4 Ferx.BT: 065
npK kB 6 nEK B, O 4
FH.Cr: 4 kr.%: 0.05
npH Ferrx.BT1: 0.0 fH.I 30
fe.kly 18 Ky.ab: B2
[MoT HOM, M 9 Kopnyc: DIFS

L=10Mmwm;

W =10 mm;

h=10 mm;

d=2,5Mm.

Muxkpocxema Y34 U2822B (Telefunken)

Pucynox 1.



4 KoMNOHOBKa U KOHCTPYUPOBAHUE YCTPOICTBA

B stoM pazzene ciieyeT paccuuTaTh OpUEHTUPOBOUHBIE Pa3MEPBI KOpIlyca Mpuoopa,

BBI6paTL Martcpuall 4jisd €ro U3roTOBJICHHUA U OIIMCATDH BHEIIIHUM BHUI KOHCTPYKIIHUH.

PaccmaTprBasg KOHCTPYKIHIO YCTPOMCTBA KAK HEKOTOPOE
CTPYKTypHOE€ 00pa3oBaHHE, BBIAECIUM OCHOBHBIE COCTABHBIEC YaCTH,
HaxXoasUIMecss B HEPAPXUYECKON CONMOAUYNHEHHOCTU. ICXOAHBIN
KOHCTPYKTUBHBIA 3JIEMEHT 3TOU HEpApPXUH - dIEKTpopanuodaeMeHTsl (OPD),
KOTOPBIE€, COTJIACHO UX JJIEKTPUUYECKUM COCIUHEHUSIM, PAa3MEIICHBI Ha
neyatHol niare. OHa nmpeacTaBisieT cOOOM cleayrollee 3BEHO
KOHCTPYKTUBHOM HepapXuu. 3AKIIOYUTEIbHBIM 3BEHOM KOHCTPYKTHUBHOU
uepapxuu gBJIseTCs caM Npudop.

[Ipon3BeneM KOMIIOHOBOYHBIM pacyeT yCTPOUCTBA:

1) onpenensemM 00beM IMEYATHOTO y3i1a

VHy = Hapax Lonx Brm;

rae H,py, - BpicOTa Han0oJIee BBICTYNAIOIIETO IIEKTPOPAANOINIEMEHTA KOHCTPYKIIUH, MM;

L., - JUTMHA TICYaTHOM TLTATHI, MM;

B - muprHa Ie9aTHOM IUIATHI, MM.

JlnnHa W MHMpUHA TEYaTHOW TUTaTBl MOXKET OBITh paccuuTaHa  CIACAYIOIIAM
obpazom:

Srm = K3 *X Sapa
rae K, - koadduiment 3anaca, 3aBUCAIINN OT Kjlacca TOUHOCTHU MEYATHOU IJ1AThI
( mna 1 kmacca K,=4...5, mig 2 kimacca — 3...4),
2 S,p, - IIOIIA/b BCEX DIEMEHTOB, YCTaHABIMBAEMbIX HA IEYATHYIO ILIATY.
Jlanee moaOUparOT COOTHOIICHUSI CTOPOH TeyaTHOM 11aThl, ucnoib3ys 'OCT 10317-79
(cMOTpH HPUIIOKEHUE).

Ecmum B mpubope HET 3JIEMEHTOB, PACMOJararoluXcsi BHE TEYATHOW ILIATHI, TO
JUIMHA W IIUpUHA Kopryca OyJeT OMpeAeNaThCsl TOJBKO pa3MepaMu IEeYaTHOTO Y3a,
€CIM  YacTh JJIEMEHTOB pacrojiaracTcsi BHE H3O0JIAIIMOHHOTO OCHOBAHUWS, HAIpUMep,
WHIUKATOP, OaTapeiHbId OTCEK, TO WX Pa3Mephbl JOJKHBI OBITh YUYTCHBI MPH pacyueTre

JJIMHBI, HIMPUHBI U BBICOTHI KOPITYCAa.



2) niauHa KopIiyca nmpubdopa onpezaensercs mo Gopmyie:

L = LHH+X1+X21

rae L - nmuHa xopmyca npubopa, MM;
L, - JJIMHA N€YaTHOM IIaThl, MM;
X1, X, - IpUIYCKH DPa3MEPOB Al oOecrieueHuss CBOOOJHOM BXOAUMOCTH IUIATHI B

Kopnyc, Harpumep X; = X; = 3 MM.

3) BbICOTA KOpITyca IMprudopa ompeaesercs mo Gopmyse:
H=H ., + Z;+Z;
rae  H - BpIcoTa KopIiryca mpudopa, MM;
H.; - BBICOTA ITEYATHOTO y3J1a, MM;

Zy,Z,- TpUIIyCKU pa3MepoB il OOecreuyeHus CBOOOJHON BXOJUMOCTH

IJ1aThl B Ipubop, Hanpumep Z;=6 Mm; Z, = 7MM.

4) muprHa KopITyCa mpudopa onpeensercs mo Gopmysie:

Bann +Y1 + Y2

rae B - mmpuna kopmyca npubopa, MM;
B.;— mMpuHa mwiatel, M M
Y1,Y, - IpUIycku  pa3MepoB it oOecredeHusi CBOOOIHON BXOJIUMOCTH

J1aThl B IpUOOp, Hanpumep Y 1 =Y, =8 MM

TonmHa cTeHOK Kopryca paBaa h, =2...3 Mm.

Torna BHENIHUE pa3Mepbl Kopiyca Ipudopa OyayT paBHbI:
- mmHa Lk = L+2hk
- mmpuHa Bk = B+2hxk

-Beicota Hk = H +2hx



5) macca KOHCTpYKIHH ITprOOopa onpeesercs mo Gopmyoie :

m= mny+ M+ mz[or[

rje: m - Macca KOHCTPYKIIMH NpUOopa, Kr;
M,y - Macca IeYaTHOTO y3JIa, KT;
M, - Macca Kopmuyca npudopa, Kr;
M on - Macca JOMOJIHUTEIBHBIX 3JIEMEHTOB, K.

Macca nedatHoro ysna My, onpenensercs no (opmyne:
mny =My + m3p3 + mMaTCpI/IaJIOB

rae My, - Macca med4aTHo miaThl (My, = Lonx Bunxhy, xpeg; MIOTHOCTH

3,
(hOIBIrUPOBAHHOTO CTEKIOTEKCTOMMTA cocTaBisieT 2050 kr/m
M.y, - Macca 3JI€KTPOPaJHOdIEMEHTOB, YCTAHABIMBACMbIX Ha I1€YaTHYIO ILIATYy;

Myarepuanos - MACCA MATEPUATIOB, HEOOXOAUMBIX JUI U3TOTOBICHHS IEYaTHOIO
y3na (Tmpumom, Jiak, Kpacka, 3Majib U T.I1.).

Macca kopmyca onpenensiercs o ¢popMmyiie:

Mg =[2|_K HK hk+2LK' BK hk+ZBK‘ HK hk] "Px
rae L, By, H- nuHa, mmpuHa, BeICOTa KOpIyca, M;
hy - TonuHa KOpIyca, M;

P« — ITIOTHOCTh MaTepHalia Kopiyca.

B kauecTBe MaTepuana Kopmyca MOXHO BeIOpaTh Tuiactmaccy mapku ABC,

o6najaromeii IoTHOCTHI0 p = 1100 Kr/M>

M on - Macca JOMOJHUTENIBHBIX 3JIEMEHTOB- TEX 3JIEMEHTOB, KOTOPHIE HE
YCTAHABJIMBAIOTCS HA HW3OJSLMOHHOE OCHOBaHUE (MHAMKATOP, OaTapelHbIil OTCEK U
T.I1.).

[Tocne npuBeIEHHBIX pacyeTOB HEOOXOJUMO OMHUCATh PACIIOIOKEHHUE
AJIEMEHTOB MHJUKAIUH, YIIPABJIEHUS, U T.]l., pPACIIOJIOXKEHHBIX HA KOpIyce

npudopa.



5 PacueTr coOCTBEHHOM YaCTOThI KOHCTPYKIIUU

I[JI}I pacucra COOCTBEHHOM YaCTOTHI KOHCTPYKIIUU, B 3dBUCHUMOCTH OT YCJIOBI/Iﬁ

sKCIUTyaTaruu POA, He00X0AMMO 3a7aThCs XapaKTEPUCTHKAMU BHEIIIHUX BO3/ICUCTBUIA,

PUBEIEHHBIX B TaOIUIIEC 2.

Tabnuma 2. XapakTepUCTUKU BHENTHUX BO3/IEHCTBHIA

I'pynna P54 f : X =
% < . = = 'R =
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Cranuonapnas POA, 61
aboTaromas
Bp0TaH HlfelleMHx 233...328 180 - i i i
1 10..30 | 19,6
nomeneHusx (lrpymnmna)
CraunuonapHas POA,

aboTarommas

pHa OTK Iﬂ-’IFOM BO3JIyX€ 233..333 193 |- i i i 61
P Ayx 10..30 | 196

(2 rpymma)

Bos3umas POA Ha

Tpancnopre (3 u 5 rpynna):

- aBTOMOOMIIbHBIA 233..333 |93 |3..10 |147 |40.80 |4.80 78,5 312 |61
- XKCJIIC3HOAOPOKHBIN 233...333 93 |[3...10 | 392 40..80 | 2...100 19,6 3,12 |61
Cyzosas PDA (4 rpynma) 233..333 |93 |5.10 | 147 |40.80 | 4.150 58,9 - -
Hocumas u nopratuBHas
PDA, pabotatomias Ha
OTKDEITOM BO3IYX® 233.333 |93 |5.10 |98 40.80 | 10.70 37 - 61
(6 rpymma)

Hocumas u nopratuBHas -

PDA, paboratomas B

OTAILIBACMOM 233.328 |80 |5.10 |98 10..30 10,7 61
nomenieHnu (7 rpynmna) 40..80
CamonetHast POA, 233...328 93.. -
paboTaromas B 100 15 117,7 5..2000 0,98..196 2
IITATHBIX YCIOBUAX
Pakernas POA 233...333 98 5..10 736 - 10..70 19,6..34,3 2
Kocmuueckas POA 233..328 - - - - 1,5.2500 | 4,9..58,9 -

0

MeTtonuka pacuera COOCTBEHHON 4acTOThl KOHCTPYKIIMH




- OIpeJesIieEM 4acTOTyY COOCTBEHHBIX KOJI€OaHUI paBHOMEPHO

Harpy>KeHHOMU IJIACTUHBI 110 hopMyIie:

Fo=[1/2n] - (Ko/L1?) - N [(D/M)- L1~Lc],

rae n=3,14;

Ka— xoaddunment, 3aBucsmmii ot crnocoda 3aKperieHus CTOPOH TIIaThI;

L1, L2- niiuHa ¥ mupuHa eYaTHON TUIaThl,

D — nmunuHapuyeckas )KeCTKOCTb;

M — macca neyaTHOro ys3ia.

Koaddurment, 3aBucamumii ot crnocoda 3aKperieHuss CTOPOH IUIATHI,
paccuuThIBaeTCs o Gpopmyre:

Ka=k -V (a+p L2/ L2 + y - L/ La),

rae K, o, B,y — KoappHUIHeHThI, COOTBETCTBYIOIIHME 33JaHHOMY CIIOCO0Y 3aKpeIICHHUS
CTOPOH IIEYaTHOM IIaThl (IPUBEICHBI B TaOIHUIIE 3).

Tabmanma 3

Cnoco0 3akpenjieHus CTOPOH MIATHI

KpenneHnue BUHTaAaMH ¢ 4eThIpeX CTOPOH
9,87 1 |2,00]100

KpenneHne ¢ mOMOIIBIO HAPaBISIOMUX 10
JUIMHHBIM CTOPOHAM IIJIaThl 9,87 1 12,557(5,14

Kpennenne ¢ moMOmb0 HANPaABIAIOMNX 10
KOPOTKHM CTOPOHAM ILIATEI 22,37 1 (048|019

Kpennenue 3a 0JHY KOPOTKYIO CTOPOHY
15,42 1 (0,00 | 0,00

Kpennenue 3a 0iHYy JJIIMHHYIO CTOPOHY
22371 0 0,10 1,00

Kpenienve BUHTAMHU M 3allleMJICHHE KPAcB IJIATHI
pa3beMOM U MEepeAHEH MaHEIbIO 22,37 11,00]0,48 | 0,19

D=E * h3/12(1- V?),
rae h— TommmHa IIaTel, M |
E- Momysb ynpyrocTu i MaTepuaia IiaThl;
V — ko3 urment Ilyaccona.
3nauenus E u V 3aBHCAT MaTepuaia M IPUBEICHBI B Ta0IuUIIE 4.

Tabmana 4



Monyns Koaddunuent | [InotHOCTH
p *10° xkr/m?
YIIPYTrOCTU ITyaccoHa,
marepuana %
Marepuan
E 10" H/m?
CTEKIIOTEKCTOJIHNT C 3,02 0,22 2,05
MeYaTHOM CXEMOM
Crainbp 22 0,3 7,8
AnroMuHHuN 7,3 0,3 2,7

[1o pe3ynpTaTaM pacuera HEOOXOAUMO CAENAaTh BBIBOJ O MEXaHUYECKON

IMPOYHOCTU KOHCTPYKIHUH.

6 Pacuér TeniaoBoro pexunma

B manHOM moapasjene NpOU3BOMUTCS pacyeT TeMIepaTyphl Harpesa
DJIEMEHTOB pabOTaIOMIIETO YCTPOHCTBA U CPABHEHUE C JHMAaNMa30HOM pabodux

TeMmeparyp 3JE€MEHTHOU Oa3bl.

Jns pacuéra TEMIOBOTO peXXUMa NPOECKTUPYEMOTO YCTPOUCTBA
ya100HO BOCMOJb30BaThCS KOG DUIIUEHTHBIM MeToI0M pacuéra. Ero cyTh
3aKJI0Ya€TCs B TOM, YTO HICKOMYIO TEMIEpATypy Meperpesa Kopyca u
MEeYaTHOTO y3Ja (HarpeTod 30HbI) MOXKHO MPEACTABUTH B BUJE
MPOU3BEACHUS:

At=Atp*k1*k2*...*kn

rae At - HICKOMO€ CpeJIHEeNOBEPXHOCTHAs TeMIliepaTypa neperpena, °C;

Atp - 6a30BBIi Ieperpen, onpeaeasieMblii MOIHOCTHIO, MPUXOAALIECcS
Ha €JUHHUIY TOBEPXHOCTH;

k1, k2....kn - ko3 hunHeHTH, yIUTHIBAIOIINE Pa3IudHbIe PaKTOPHI,
BJIMSIOIIME HA YCIOBUS TEIJIOOOMEHa, NPUYEM KaxaAblil KodppuuueHr

3aBUCHUT TOJBKO OT OAHOTIO IIapaMC€Tpa.



NcXonHbIMU AJaHHBIMU 1Js1 pacyéTa sIBISIOTCS:
-pa3Mepsl Kopryca npubdbopa
(LT*L2*h)mm
-00BEM Bcex AeTanedl, OCHOBAHMU MEYaTHBIX y3JIOB, MACCH U T.1I.,;
-MOIIIHOCTh, paccenuBaeMasi BHyTpU KopIryca;
-MaKCUMallbHO BO3MOXHas TeMIepaTrypa OKpyxawlieh cpeibl;
-OTHOCHUTeEJIbHAsI CTENEHb YepHOTHI moBepXxHocTH (€, =0.7 - 0.8);
-aTMocdepHoe naBieHue - 750 MM pT. CT..
CuuTaem, 4TO OpUEHTAlMs HArPETOM 30HBI TOPU3OHTAJNIbHAS.
[Henpro pacyéra ABISAETCS ONPEAECICHNUE CPEIHENOBEPXHOCTHOM
TEeMIEpaTyphbl KOPIyca U MEYaTHOTO y3Ja, KOTOPBIA B JAHHOM pa3Jele
OyzneM Ha3blBaTh HAarpeToil 30HOM.
[Topsanok pacuéra.
-onpenaensieM o0bEM Koprnyca npubopa:
Vop =L1*L2*H

rae Ll - mupuna xopmnyca, M;

L2 - nnuHa Kopmyca, M;

H - BricOTa KOpHyca, Mm;
-onpeaensieM KodpPuuueHT 3anolHeHUss 00béMa:

K3=Vna/Vup,

rne Via - obbem Bcex aeraned mpubopa;

-paccYuThIBAEM NPUBEAEHHBIN pa3Mep OCHOBAHUS HArpeTOM 30HBI:
- *
l,p=VL1*L2 (m)
-pacCYUTHIBAEM NPUBEAEHHYI BBICOTY HAarpeToOM 30HBI:

ha=H*K3 (m)

-ONpeaeNnsseM NpUBEAEHHYIO BbICOTY BO3AYIIHOTO 3a30pa MEXKIY

HarpeTou 30HOU U KOPIYCOM:

hi=(H - h3)/2 (m)

-onpeaensieM reoMeTpuueckuil pakrop:



Kr=hy/l,,

-paccYUThIBa€M IJIOIIAJb MOBEPXHOCTH KOopnyca npubdopa:

Sy=2(L*Lo+L*H+L,*H) (M%)

-pacCYUTHIBAEM NPUBEAEHHYI NOBEPXHOCTh HATPETOU 30HBI:

S3=2l,p(Inp+2h3) (M%)

I[JIH MOCICAYIOINX PACUCTOB OIIPCACIACM HOTpG6H$ICMYIO MOIIHOCTD.

PHOTp. = UHI/IT. * IHOTp,.
lhorp. , €CIAM OH HE yKa3aH B ONMMCAHUM PAOOTHI CXEMBI, TO €T0 MOXHO
paccuuTaTh, MOJB3YSICh aHAJIM30M BJIEMEHTHOW 0a3bl, oNpeaesiuB AJs
OCHOBHBIX 3JIeMeHTOB cxeMbl (MMC, TpaH3uCTOpOB) MaKCUMAaIbHO

IIOHYCTHMI)Iﬁ TOK.

PaccenBaeMylo BHYTpH Kopnyca MOIHOCTh P, npuauMaem paBHOU P

-pacCUUTHIBaeM yACJIbHYI0 MOBEPXHOCTHYIO MOIIHOCTh KOpIyca
nmo Gpopmyie:

Py=P,/Sk (B1/™M?)
-pacCUYUTHIBaEM yACIbHYI0 MOBEPXHOCTHYIO MOIIHOCTh HarpeTOM
30HBI MO QopMmyie:

Py =Pp/Ss (BT/M?)

Jlns onpeneieHUs CpeJHENTOBEPXHOCTHOM TeMIIepaTyphl Kopnyca npubopa
te = toxp + Aty

Heo0XoauMoO paccuuTath At, — CpeIHENOBEPXHOCTHBIN MeperpeB Kopmyca.

Ati= Aty Ke* K *Kon* Ky (1)



Kosdbdunuents, Bxoasmue B Gopmyny (1) onpenensroTcs no rpapukam,

NpUBEAEHHBIM HAa PUCYHKE 2.

Jns pacu€ta CpeAHENIOBEPXHOCTHOU TEMIIEPATypPbl HATPETOM 30HBI

t,=t +AL,

HeoOXxonuMo paccuuTath At, mo dopmyie

AtSZA‘tpS*klrIp*kkS*kr*ksn*k'[k*kH (2)
Kosdbdbunuents, Bxoasmue B GopMmyny (2) onpeaensirorcs mo rpadukam,

NIPUBEAEHHBIM HAa PUCYHKE 2.

PaccuuTaB Temnepatypy HarpeTod 30Hbl HEOOXOAMUMO CAEIATh BHIBOJ O
NPaBUJIBHOCTU BhIOOpA 3IIE€MEHTHOMN 0a3bl, CpaBHUB JUamna3oH pabodux
TEMIEpaTyp, NPpU KOTOPBIX JOMYCKAETCS 3KCIJIyaTalus dJIEMEHTOB, C
TEeMIEepaTypoil UX HarpeBa nNpu pabore ycTpoucTBa.

B Tom cayuae, eciau Temnepatypa HarpeBa MpEBBIIIAET AONYCTUMYIO
TEeMIIepaTypy, He0OX0AUMO BBIOpATh 3JIE€MEHTHI C 00Jee MUPOKUM

AWana3oHoM pabodyux Temmeparyp.
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Onpenaenenue Ko3QPUIIMEHTOB, 3aBUCSIIUX OT yAEIbHON
MOBEPXHOCTHON MOIIHOCTH (KOPITyCca U HArpeToi 30HbI) U
TeMIIEpaTyphbl OKPYKaIOIIEH CpeJibl
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Omnpenenenue K03pPUIUEHTOB, 3aBUCAIINX OT IUIOMIAIA KOpITyca

npudopa, reomerpuueckoro ¢pakropa U KOAPOUIIMEHTA 3aMOTHECHUS
obbeMa.
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Onpenaenenre Ko3QPUIIMEHTOB, 3aBUCSIINAX OT JJIUHBI H BBICOTHI

Kopryca nmpubopa

[TosicHeHus KO BceM rpadukam:

H3I" — narperas 30Ha ¢ TOPU30HTAJILHON OPUEHTALIAEH;

H3B — Harperas 30Ha ¢ BEpTUKaJIbHON OPUEHTALIAEH.

Pucynok 2 I'paduku qj1s pacuéra cpelHeld TeMIepaTypsl

KOpIyca ¥ HarpeToi 30HbI KO3 PUIIMEHTHBIM METOIOM



{ OpUEHTHPOBOYHBIN PACUYET HANEKHOCTH

HanéxuocTts - (¢usnueckoe cBOMCTBO prOOpPa, 3aBUCAIIEE OT KOJUYECTBA U
KauyeCTBa BXOSIIUX B HETO 3JIEMEHTOB, TEMIIEPATYPhI OKPYKAIOIIEH Cpeapl,
TEeMIIEpaTypPhl HArpeBa JIEMEHTOB, MNEKTPUUECKUX U MEXAaHUYECKUX HArpy30K U T.1.

HanéxHocTh ycTpolcTBa XapaKTepU3yeTcsl KaueCTBEHHBIMU U KOJIMYECTBEHHBIMU
nokaszarensiMu. [{s pacyéra KOJTMYECTBEHHBIX MOKAa3aTeNel: MHTEHCUBHOCTH OTKa30B
yCTPOMCTBa, CPETHEr0 BpEMEHH HapaOOTKU Ha OTKa3, BEPOITHOCTH 0€30TKa3HOM pabOThI
HanOoJIee YacTo UCIOJIb3YETCsl METOJI pacuéra Mo CPeHErPYNIOBBIM HHTEHCUBHOCTSIM

0TKa30B. Ero CYIHIHOCTD 3aKJIHOYACTCA B CIICAYIOIICM:

-110 TIEPEYHIO DJIEMEHTOB K CXEME AJIEKTPUUECKON MPUHIUIIAAIBLHOMN ONpeaesisieM
TPyl OJHOTUITHBIX SJIEMEHTOB;

-TIOJICYMTHIBAEM MX KOJUYECTBO B KAXKIOU TPYIIIIE;

-OIpeIeIIieM UHTEHCUBHOCTh OTKA30B 3JIEMEHTOB AO TIO CIIPABOYHHKY
(HEKOTOpbIC 3HAUCHUS AO TIPUBEACHBI B Ta0mIIe 9)

Jlnst yu€ta peanbHbIX yCIOBUM, B KOTOPBIX pa0OTaIOT JIEMEHTHI, HEOOXOIMMO 3aJ1aThCs

ko3 punrmeHTamu BIUsSHUS O

rac — (’11 YUUTBIBACT YCJIOBUA OKCILNTyaTallum:

71a00paTOPUH, OTAIJIMBAEMbIC TTOMEIIICHHSI G =1
Ha3eMHBIE HE OTAIUIMBAEMBIE ITIOMEIIEHNS, OTKPLITBIA BO3JIYX & =10
BOJHBIA TPaHCIIOPT,OYH d; =30
CaMOJIEThI, BEPTOJIETHI &, =100

Oy - KO3 DULUEHT, 3aBUCAILIMI OT TEMIIEPATYPHI DJIEMEHTA U €T0 DIEKTPUUECKHUX
Harpy3okK (G3 win Ku). BeiGupaeTcs 1o CipaBOYHUKY WIIM [0 TaOJIMIaM,

NPUBEIEHHBIM B JaHHOM IocoOun. TemmepaTypa HarpeBa 3JEMEHTOB Olpe/iesieHa pu

pacuére TemoBoro pexkuma. Eciiu Tabnuia B METOAMYECKOM MocoOun Ha
COOTBETCTBYIOIHH 3JIEMEHT OTCYTCTBYET, TO IpUHUMaeTcs Gy = 1.
03 - kKoo punmenT snekrpudeckux Harpy3ok (Ku). IIpu opreHTHpOBOYHOM

pacuére HaJI&KHOCTU OH BbhIOMpaeTcs B npenenax ot 0,5...0,8.



Kak pexomeHTyemMble MOKHO IPEIOAKHUTH IS -
- IONYNPOBOAHMKOBBIX pridopoB 1 UMC — 08
- KOHZICHCATOPOB (KpOME OKCHITHBIX M TUICHOYHBIX)— 0,5
- KOHZICHCATOPOB OKCHITHBIX U TUICHOYHBIX — 0, 8
- pezuctopoB —0,6
- KaTyIeK MHIyKTUBHOCTH, TpaHchopMaTopos, pere — 0,5
- KOMMYTALIMOHHBIX 1 COGMHUTENBHBIX 13nemii — 0,6
- 37IeMEeHTOB HH KA — 0,6
- ipenioxpanuresieii — 0,7

- maiikn— 0,8

Jns ynobcTBa pacuéra cocraBiseTcs Tabnuma 6

Tabmua 6 Pacuer HHTEHCHUBHOCTH OTKA30B

Kon. 210° A y10°
HaumenoBanue 351eMEHTOB 3JIEMEHTOB 01 N | O] 02| O3 ST

B IpymIe

- PacCYMTBIBACM CPEIHETPYIITOBYI0 HHTEHCUBHOCTH OTKa30B 1O (popmyiie:
Aep= N*ho »01™ 0™ 03

U pe3yJbTaT 3aHOCUM B MOCIEIHUN CTOIOCI] TaOIUIIBI 6

- OIIpCACICM O6HIYIO HHTCHCHUBHOCTB OTKA30B, JJIA1 UCTO CYMMHUPYCM HOCHCI[HHI;'I

croJioern Tadiaumel 7

A= Ot + Az +... )*10° | 1/




- OIIpeieNisieM Cpe/iHee BpeMsl HapaOOTKU Ha OTKa3
T =1/A
- pacCUMTBHIBAEM 3aBUCHUMOCTBH BEPOSTHOCTH 0€30TKa3HOM pabOThl OT BpEMECHH
P(t)=e™"
PesynbTaTel 3aHOCHM B TAOIHITY 7

Tabnuua 7 3aBUCHMOCTbH BEPOSITHOCTH 0€30TKa3HOM pabOThl OT BpEeMEHH

t,u 0 10° 10* 10? 10° 10* 10° 10°

P(t) 1

IIo pe3yiibTaTaM pPacucTOB CTPOHUM Fpa(i)I/IK 3aBUCHUMOCTH BCPOATHOCTHU

0€30TKa3HON paboThl OT BpEMEHU

P(t)

0 10 10’ 10° 10 10° 10 10° tu

Pucynok 3 3aBUCHMMOCTB BEpOSTHOCTU O€30TKa3HOU pabOThI OT BpeMEHHU

[To pe3ynpTaTaM pacueToB MoKa3aTelel HaJJlexKHOCTH HEOOXOAMMO ClIeJaTh BBIBO/I.
Hampumep: B 3aganum Ha NMpOEKTUPOBAHHE BEPOSTHOCTH O€30TKA3HOW PabOTHI 3a
1000 gaco nomxHa 0bITh HE MeHee 0,91. U3 pacuera Haie)KHOCTH ClIEAyET, YTO
IPOEKTUPYEMOE YCTPOMCTBO UMEET BEPOSTHOCTH Oe30TKa3HOM padoThl 3a 1000 yacoB

0,94 | cnemoBarenbHO, YCTPOWCTBO yIOBIETBOPSIET TPEOOBAHUSIM 3a/1aHMUS.

TabOmnura 8



HanmeHnoBaHme DJIEMEHTOB Ao*107°, 1/

Pesuctopsl
- METAJTOIUIEHOYHBIC, METAINIOOKHUCHBIC, MeTaJToaudiekTpudeckue 0,5
- TIIEHOYHBIC YIIIEPOIUCTHIC 0,8
- IUIEHOYHBIE KOMIIO3UIIMOHHBIE 0,4
- 00BEMHBIE KOMIIO3UIIHOHHBIE 2,1
- TIPOBOJIOYHBIE TTOCTOSTHHBIE 15
- TIPOBOJIOYHBIE TIEPEMEHHBIC 3,3
- HEIIPOBOJIOYHBIE IEPEMEHHBIC 1,5
- TEPMOPE3UCTOPHI 3,0
- BapUCTOPHI 3,2
Konnencatopsl
- OyMakHBIE 1 METAJUIOOYMaKHBIC 0,94
- DIICKTPOTUTHICCKUE 0,9
- TUIEHOYHBIE, METAJUIOIJIEHOYHbIE KOMOMHUPOBAHHbBIE 1,2
- CTEKJISIHHbIE, CTEKJI0OMAJICBbIE 1,6
- CIIOJSHBIE 1,1
- KEPAMUYECKHE 1,1
- BO3AYIITHBIC IEPEMCHHBIE 1,9
- KepaMHUYECKHE TTOACTPOCTHBIC 1,8
Jnopl
- TEPMAHUEBBIE BBIIPSIMUTEIIBHBIC 1,5
- KDEMHHEBBIE BBINPSIMUTEIIbHbBIC 2,0
- UMITYJIbCHBIE 1,6
- BapHKaIlbl 2,0
- CBY 20,0
- TYHHEJIbHBIC, 0OpaI¢HHBIC 2,4
- GOTOINO B 6,0
- CTaOMJTUTPOHBI 0,8
- CBETOIUOIbI 1,6
- UHJAUKATOPbI CHMBOJIbHBIE 3.5
Tpan3uctopsl
-repMaHeBbIE MAJIOMOIITHBIC 1,3
CpEIHEN MOITHOCTH 2,9
MOIIHEIE 3,6
-KpEMHHEBBIE MaJIOMOIIHbIE 1,0
CpeaHel MOIIHOCTH 3,0
MOIIIHBIE 4,0
Tupucropsi 1,3

OnTpoHsl 2,1



DNEeKTPOBaKYyMHBIE PUOOPHI
- INOJTbI

-TPHO/IbI

-TICHTO/IbI

-OJIT

-UHIAWKATOPbI I'a30HAITOJTHCHHBIC
PCIIC JIICKTPOMAT'HUTHBIC

TpaHCHOPMATOPHI

-cryoBele  TA
TAH
THBC
TH

-COTJIaCyIoIIne
-AMITYJIbCHBIC
-BBICOKOYACTOTHBIC

-HU3KO4YaCTOTHBIC

Hpoccern  HY
BY

KaTy'I_HKI/I HHAYKTHUBHOCTHU

Pa3zbémpbl ipssmoyroneusle  HY

Pasnémer BU

KoMMmyTanmonHssle n3nenus

- TJIETHBIE MTEPEKIIOYATENH

- TyMOJIEpBI

- KHOTIOYHBIE BBIKJIFOUATEN

- Mukponepekitouarenu (MII)

DJIIEeMEHTHI MOHTAXKA
- MTaiiKa MeYaTHOro MOHTaXa
- ITaiiKka HAaBECHOTO MOHTAaYKa

DNEeKTPOU3MEpPUTEIbHBIE TPUOOPHI

KBapueBsbie pe30HaTOpbI
N3omnsaTopsl
[TaTponsl, poHapu

[Manenu nigs UMC

8,9
6,8
8,0
60,0

21,1

7,0

6,9
8,7
16,5
9,8

5,5
4,0
8,0
1,3

4,3
2,0
1,0
6,1
0,4
2,0
3,0

2,0
4,0

0,01
0,03

7,0
16,0
0,4
4,0

04



[Ipenoxpanurenu

NMC

I'nesna, meipu

KnemwMmbl, 3aKMMBbI

[IpoBos1a cOeNMHUTEIbHBIE

barapen

IInaTa neyatHas

AHTEHHBI

MukpodoHsl

['pOMKOTOBOpPHUTENH, TMHAMUYECKUE

Kabemn

0,5

0,01

0,01
0,0005
0,0015
1,4
0,7

0,36
20,0
4,0

0,5



3HadeHHe MOMPaBOYHOr0 KO DUIIMEHTA 0Ly 115
METaJUIOINIEHOYHBIX U METAJIJIOOKHCHBIX PE3UCTOPOB.

t [TonpaBounskIil KO3 dunueHt o, npu Ku
°c |<01 01 |02 |03 |04 |O5 |O6 |07 |08 |09 |10
20 01 |05 |0,20 |0,26 |0,35 |[0,42 |0,50 | 0,60 |0,72 |0,84 | 1,00
30 01 |0,21 |[0,27 |0,34 0,43 |051 |0,62 |0,75 |0,88 | 1,07 |1,26
40 01 (0,27 |[0,33 |0,42 |051 [0,60 |O0,76 |0,94 |111 |138 |1,71
50 0,1 (0,34 {040 |[0,50 |0,59 0,71 |0,92 |1,17 |1,38 |1,76 | 2,22
60 0,1 |040 (047 |057 |0,67 [0,82 |1,08 [1,43 |1,70 |2,17 | 3,52
70 0,1 046 (054 0,64 0,75 [0,94 |1,26 |1,72 |2,04 | 2,69 |3,52
80 0,1 054 [064 0,75 0,94 |126 |1,72 |2,04 |2,69 | 3,52 | 4,40
3HaveHNE MOMPaBOYHOT0 KO PHUITMEHTa 0 IS
IUIEHOYHBIX YIJIIEPOAUCTHIX PE3UCTOPOB.

t °C [TonpaBounsblit koaddunment o, npu Ku

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
20 0,34 |03 (040 |043 |046 |052 |0,60 [0,65 [0,80 |1,00
30 0,3% /039 /043 |046 |053 |0,60 |068 (0,75 [0,94 |1,40
40 0,38 042 (048 |052 |061 |0,70 |0,80 |0,86 |1,85 |1,95
50 046 (048 (054 |060 |(0,72 |0,82 092 |100 [1,90 |2,25
60 047 (052 (062 |0,71 [0,85 |098 120 |160 |2,75 |5,15
70 054 060 (0,72 [0,84 |100 [1,45 |190 [2,50 [4,20 |8,00
80 0,62 |0,72 /0,84 |100 [145 |2,00 [3,30 |6,00 |8,00
90 0,0 10,85 |1,00 [1,45 |2,00 |3,30 |[6,00 |8,00
100 0,82 |1,00 [150 |2,00 |3,30 |5,00 |8,00

3HayeHue MOMpPaBOYHOTO KodhPUIMeHTa o, s
KOMITO3UIIMOHHBIX PE3UCTOPOB

t [TonpaBounskIit Koaddunuent o, npu Ku
°C |<01 |01 |02 |03 |04 |05 |06 |O7 |08 |09 |10
20 0,70 0,75 (0,78 |0,79 |0,80 [0,83 |0,86 | 0,89 |0,92 |1,95 |1,00
30 0,72 0,76 [{0,80 /10,84 0,88 {092 0,96 [1,02 1,08 |1,11 |1,14
40 0,74 10,80 [0,84 1091 |098 [1,02 |106 |1,14 |122 |1,29 |1,36
50 0,78 10,84 {092 101 |1,10 [1,15 |1,20 |1,31 |142 |1,54 |1,66
60 0,82 10,90 {100 |1,10 |1,20 |1,27 |1,34 |1,48 |162 |1,81 | 2,00
70 0,95 100 (1,08 |1,21 |1,34 |142 |150 (1,62 |1,86 |2,18 |2,50
80 1,00 1,10 |1,20 |0,35 |150 |1,60 |1,68 |1,90 |2,10 | 2,50 |3,30




3Ha4yeHue MOMPaBOYHOTO KO3 duimenTta o, 1s
00BEMHBIX PE3UCTOPOB

t °C [TonpaBounskIit k03 dunment o, npu Ku

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
20 0,61 069 0,72 |0,75 |0,79 |0,83 |0,87 [0,90 [094 |1,00
30 0,72 (0,74 |0,77 |0,80 (0,85 |0,89 |[093 |0,97 1,00 |1,05
40 0,77 10,80 /0,84 |087 (092 |09 |099 |105 1,15 |1,25
50 0,83 /086 (089 |092 (098 |100 1,10 |1,20 |1,35 |14
60 0,89 /092 /098 |105 |110 |1,15 |130 |140 |155 |1,65
70 09 |098 105 |1,10 |120 |1,35 |150 [1,17 199 |2]10
80 1,00 |110 |1,20 |135 |155 |1,70 |190 |2,15 |2,35 |2,65
90 1,20 /1,30 |[145 |165 |180 |[2,05 |2,30 |[260 |285 |3,25
100 1,40 [1,55 |1,75 |2,00 |2,25 |[250 [290 [3,25 |3,75 [4,25

3HaveHNE MOMPABOYHOT0 KOG DUITMEHTA Oy TS
IIPOBOJIOYHBIX ITIEPEMEHHBIX PE3UCTOPOB.

t °C MOMPaBOYHBIN K0dQduiineHT o, npu Ku

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
20 0,0+ |0,20 /0,23 |0,17 |0,23 |0,31 |0,41 |[0,59 |0,80 |1,00
30 0,08 /011 /0,24 |0,19 |0,25 |0,34 [045 |0,65 0,86 |1,07
40 0,09 |02 0,15 |0,20 |0,27 |0,36 |0550 |[0,69 [091 |1,14
50 0,0 {0,213 |0,6 |0,22 |0,30 |0,41 |055 |0,73 |[0,97 |1,20
60 0,11 0,24 (0,17 |0,24 |0,32 |0,44 |0,60 |0,78 1,02 |1,26
70 0,12 |0,16 |0,19 |0,25 |0,34 |0,48 064 |083 1,07 |1,33
80 0,13 /0,18 /0,22 |0,27 |0,36 |0,50 |0,68 |[0,88 [1,12 |1,40
90 0,15 0,20 /0,24 |0,29 |0,38 |0,52 |0,72 |093 |1,17 |145

3HavyeHUe MOMPAaBOYHOTO KO3 DUITMEHTA 0y TS
IIPOBOJIOYHBIX ITOCTOSIHHBIX PE3UCTOPOB.

t °C OMPaBOYHBIN K03 durueHt o, mpu Ku

0,1 [0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
20 0,05 {0,06 |0,065|0,07 |0,08 |0,0 [0,23 |[0,44 |0,75 |1,00
30 0,10 {0,212 0,13 |0,24 |0,127 |0,24 |0,40 |0,62 |0,88 |1,15
40 0,15 (0,17 0,18 |0,20 [0,25 |0,39 |058 |0,82 1,08 |1,37
50 0,21 |0,23 |0,25 |0,27 |0,34 |053 |0,/6 |1,08 1,30 |1,61
60 0,27 {0,29 /031 |0,34 |043 |067 |095 [1,25 |054 |1,80
/0 0,31 (034 /037 |040 |051 |081 |15 [148 |1,74 |1,80
80 0,34 {0,37 (040 |045 |0,63 |09 [0,30 |1,62 |1,80
90 0,40 (047 (054 |060 |[0,70 |1,15 |150 |1,80




3Ha4yeHue MOMPaBOYHOTO KOdPDUITUEHTA Oy 15

MMCPCMCHHBIX HCIIPOBOJOYHBIX PC3UCTOPOB

t °C [TonpaBounsIit K03 duirent o, npu Ku
o1 /02 |03 |04 |05 |06 |O7 |08 |09 1,0
20 0,15 /0,20 /0,26 |0, 35 |042 050 |0,60 |0,72 0,84 |1,00
30 0,21 |0,27 /0,34 /043 |051 062 |0,75 |0,88 |107 |1,26
40 0,27 /033 |042 |051 |060 |0,76 /094 |1,10 /138 |1,71
50 0,34 /040 /050 |059 |0,71 1092 |117 |138 |1,76 |2,22
60 0,40 |047 |057 |067 |0,82 108 |143 |1,17 |217 |281
70 046 [054 064 |0,75 0,94 |126 |1,72 |2,04 |2,69 |3,52
80 0,54 |061 |0,71 |084 |107 |146 |2,05 248 |331 4,40
90 0,60 /0,70 |0,79 |0,92 |120 |166 |240 299 4,04 |5,40
100 0,69 |0O,78 |087 [100 |132 [188 |2,77 |360 490 |6,70
3HaveHNE MOMPaBOYHOT0 KO DUITMEHTA 0y TS
OyMa)kKHBIX U METAJTIO0OYMaKHBIX KOHJICHCATOPOB
t ITonpaBounbiii ko3 dunmeHt o, npu Ku
|02 (02 |03 |04 |05 |06 |O7 |08 |09 |10
20 /0,11 |0,20 |0,27 |0,41 |0,47 |0,55 |0,71 |0,80 | 0,90 | 1,00
3 0,12 |0,21 |0,28 |0,41 |0,51 |0,61 |0O,77 [0,90 |0,98 |1,15
40 10,18 |0,283 |0,29 |0,42 |0,55 |0,68 |[0,86 |1,00 1,20 |1,40
50 |06 (0,25 |0,32 |[0,45 |0,62 |0,78 |1,00 |1,40 |1,70 |1,95
60 0,18 |0,28 /0,37 |051 |0,71 |1,00 |0,45 |1,95 [2,45 |3,35
70 /0,22 0,33 0,44 |[0,60 |0,83 |1,40 |2,10 |2,80 | 3,60 |5,70
80 10,33 |0,38 |0,55 [0,80 |1,25 |1,70 |2,70 | 3,70 |5,25
3Ha4YeHre MOMPaBOYHOT0 KO3 PUIMeHTa o, 175
MJIEHOYHBIX, METAJUIOTUIEHOYHBIX, KOMOMHHUPOBAHHBIX U
JJAKOIUIEHOYHBIX KOHJIEHCATOPOB.
t ITonpaBouHskIil KO3 dunueHt o, npu Ku
c |01 |02 |03 |04 |05 |06 |O7 |08 |09 |10
20 |011 [0,20 |0,27 |0,41 |0,47 |0,55 |0,71 | 0,80 | 0,90 | 1,00
30 (012 |0,21 /0,28 |[0,41 |051 |0,61 |O,77 0,90 |0,98 |1,15
40 10,13 |0,283 |0,29 |0,42 |0,55 0,68 |0,86 |1,00 1,20 |1,40
50 |016 (0,25 /0,32 |[0,45 |0,62 |0,78 |1,00 |1,40 |1,70 |1,95
60 0,18 |0,28 /0,37 |051 |0,71 |1,00 |0,45 |1,95 [2,45 |3,35
70 |022 [0,33 /0,44 |0,60 [0,83 |1,40 [2,10 | 2,80 | 3,60 |5,70
80 10,33 |0,38 |0,55 [0,80 |1,25 |1,70 |2,70 | 3,70 | 5,25




3HaveHHEe MOMPaBOYHOT0 KOG PUIIEHTA 0y 115
CJIFOJISTHBIX KOHIEHCATOPOB.

t °C [TonpaBounkIit K03pPuiment o, npu Ku
0,1 0,2 0,3 04 |05 0,6 0,7 0,8 0,9 1,0

20 0,08 006 /008 |00 |0,25 |0,20 |0,30 [0O0,40 |0O,70 |1,00
30 0,06 |00 /0,12 |0,48 |0,22 |0,38 |0,35 [0,50 [0,80 |1,40
40 0,08 /011 /0,19 |0,25 |0,33 |0,32 |0,45 |[0,60 |[1,00 |1,60
50 011 /0,18 /0,25 |0,32 |0,38 |045 |058 |0,72 |125 |2,00
60 0,20 /0,25 033 |045 |050 0,60 080 100 |1,70 |2,60
70 0,30 /0,38 /050 0,60 /0,70 /0,90 |1,20 150 |2,550 |4,00
80 0,40 |05 |0,/0 |0,90 |10 |1,40 |160 [2,20 |3,60 |6,00
90 0,60 0,80 |1,00 |1,40 |160 |2,00 [250 |3,20 |550

100 1,00 1,25 155 |180 |2,20 2,60 |3,50 |5,20

3HadeHHEe MOMPaBOYHOTO KOAhPHUIIEHTA 0y 115

ANEKTPOIUTUUECKUX KOHJACHCATOPOB (KpOME TAaHTAJIOBBIX )

t °C [lonpaBouHbIil KO3pduuueHt o, npu Ku

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
20 0,66 /050 /0,40 0,50 /066 |0,80 |0,84 |1,00
30 0,82 |066 |050 |066 [082 |094 115 |1,40
40 1,10 /0,88 |0,68 (088 [1,10 |1,40 |1,75 |2,00
50 1,75 |145 |1,10 (145 |1,75 |2,20 |2,70 |3,20
60 2,/5 1215 |190 [2,15 [2,75 |3,45 [4,40 |5,40
70 440 |3,70 |3,00 [3,70 |4,40 |570 |7,75
80 7,00 |570 460 |5,70 |7,00 |9,00
90 8,00 6,70 |8,00
100 9,00

3HaueHue ITOIIPaBOYHOI'O KOC—)(I)q)I/IHI/IeHTa O IJIA TaHTAJIOBBIX

KOHJIEHCATOPOB
t °C [TonpaBounbiii ko3 dunrent o, npu Ku
0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

20 0,36 /0,20 /0,20 /0,20 /0,36 |0,54 |0,70 |1,00
30 0,40 /0,26 |0,26 |0,26 0,40 0,58 |0,78 |1,05
40 048 032 |032 |0,32 |0,48 |066 [090 |1,15
50 0558 040 0,40 |0440 |058 |0,78 [105 |1,35
60 0,68 048 /048 |[048 |068 |09 [1,13 |1,63
70 0,84 /058 |058 |058 084 1,18 1,50 |2,00
80 1,10 [065 [065 |[065 [110 |120 [190 |2,60




90 1,30 {100 [1,00 |100 [130 |160 |250 |3,30
100 (1,40 [125 [125 [125 [140 225 [320 4,20

3HaveHre MOMPaBOYHOT0 KOG PUITMEHTA 0y 1T KEPAMHUYECKUX
KOHJICHCAaTOPOB

t [TonpaBounkIit K03 PuimeHt a, npu Ku

°C 12 /02 |03 |04 |O5 |O6 |O7 |O8 |09 |10
20 0,038/0,04 [0,05 10,08 0,13 |0,23 |0,38 [0,52 |0,76 | 1,00
30 0,08 0,04 {006 0,09 |06 [0,29 |0,42 |0,61 |0,88 |1,1/
40 0,04 |0,05 007 0,10 |0,28 |0,33 |0,46 | 0,69 |0,89 |1,36
50 0,04 /0,05 0,07 0,12 |0,20 |0,33 |0,52 |0,78 |1,13 |154
60 0,05 /0,06 0,08 |0,13 |0,23 |[0,42 /0,61 [0,89 |1,30 |1,75
70 0,06 /0,07 [0,09 014 |0,29 0,48 0,70 |1,03 [1,52 | 2,00
80 0,07 /0,08 0,10 /10,16 |0,38 |0,56 | 0,80 [1,19 |1,77 | 2,00

3HaYeHHEe MOMPaBOYHOTO KOG PUIIMEHTA oy 1T KOMMYTaIIMOHHBIX
15691 (SA05 0%

t [TonnpaBounskIit K03 dunueHt o, npu Ku
°c |01 |02 |04 |06 |08 |1,00
20 0,76 |0,77 |0,79 10,81 | 0,83 | 0,85
30 0,79 10,80 [0,82 10,84 | 0,86 |0,87
40 0,81 /0,82 /0,84 0,87 |0,88 |0,89
50 0,83 /10,84 /0,85 [0,89 |0,91 |0,92
60 0,85 /0,87 |{0,89 [0,91 | 0,93 | 0,95
70 0,88 10,89 |0,92 0,94 | 0,96 | 0,98
80 0,90 10,91 |0,94 0,97 |0,98 |1,00

3Ha4YeHue NOMpPaBOYHOTO KO3 PUIMEeHTa o 1JI TPSIMOYTOJIBHBIX Pa3bEMOB

t °C | IlonpaBounslii kKoahduumeHt o, npu Ku

0,5 0,6 0,7 0,8 0,9 1,0
20 1 006 | 01 | 0,45 | 0,22 | 0,32 | 0,48
30 | 006|012 | 0,16 | 0,23 | 0,35 | 0,53
40 | 007013 0,18 | 0,25 | 0,38 | 0,58
50 | 007|014 | 019 | 0,28 | 0,42 | 0,64
60 /0075015021 | 031|046 | O,7
70 | 008 0,116 0,23 | 0,34 | 0,51 | 0,74
g0 009|017 | 024|037 | 05 | 0,84
90 o1 018 | 0,26 | 0,42 | 0,61 | 0,92
100 (0,112 | 0,20 | 0,27 | 0,45 | 067 | 10




Juonel t °c [TonpaBoynsklii ko3 durment oy npu Ku
01,0102 03)04 050607 ]08]09]10

I'epmanuessre | 20 | 0,07 | 0,10 | 0,23 | 0,20 | 0,30 | 0,35 | 0,50 | 0,70 | 0,80 | 0,90 | 1,00
30 10,100,201 0,25 0,40 | 0,55 | 0,65 | 0,90 | 1,20 | 1,50 | 1,80 | 2,20
40 1030|050 |067 095|140 155|215 | 270 3,30 | 4,00 | 5,00
50 1080085200240 | 330|395 |5,00]| 6,00 700|850 | 9,00
60 | 2,50 | 3,50 | 4,50 | 5,70 | 730 | 8,50 | 9,00 | 9,00 | 9,00 | 9,00
70 16,20 | 7,30 | 8,50 | 9,30 | 9,00 | 9,00

Kpemuuesstie | 20 | 0,01 | 0,05 | 0,07 | 0,15 | 0,20 | 0,26 | 0,40 | 0,55 | 0,70 | 0,85 | 1,00
30 1002)005|0,08) 020,26 032|048 )07 0,88 1,05 ] 0,27
40 003|007 |0,10|0,26 | 0,33 0,43 ]0,62|0,87|113|1,30] 158
50 1004/009|015/032]045/059]0,81 113140160 ] 2,00
60 1 005/013/0,21 042|059 |0,76 | 1,20 | 1,45 | 1,68 | 2,00 | 3,00
70 10,06 |0,20|0,28 | 0,58 |0,74099|131]180] 205|230
80 1007,025|035|068]094 124|162 210 2,30 | 3,00
9 |0,08030)|045|085 115|150 | 200|250 3,00
100 | 0,09 | 0,40 | 0,58 | 1,08 | 1,46 | 1,80 | 2,30 | 3,00
110 | 0,10 | 0,55 | 0,73 | 1,63 | 1,81 | 2,15 | 2,65
120 1 0,11 | 0,751 0,93 | 1,68 | 2,21 | 2,55 | 3,05

3HaueHUs IMOIIPpaBOYHOTI'O KOB(l)(l)I/IHI/IeHTa Oy Jrd MOJIYIIPOBOAHHUKOBBIX

AUO040B

3HaueHUs MoIrpaBOvYHOI'O KOC—)(l)(bI/IHHeHTa O IJIA IOJYIIPOBOJHUKOBBIX

TPaH3UCTOPOB

Tpansucrops! |t °c [TonpaBounsblil k03¢ ¢uimeHt o, npu Ku
01 /02 |03 |04 |O5 |06 |O7 |08 |09 |10
I'epmanuessie | 20 0,20 10,23 0,36 | 0,35 | 0,42 | 0,50 | 0,60 | 0,74 | 0,92 | 1,00
30 0,21 /0,27 10,32 |0,45 | 052 | 0,65 0,83 |[0,95 |1,12 | 134
40 0,25 10,32 |0,40 | 0,55 [ 0,66 | 0,81 1,04 |1,22 |1,40 | 1,65
50 0,30 | 0,42 0,50 [ 0,68 [0,84 | 1,08 | 1,31 |150 | 1,75 | 2,06
60 0,39 1052 063 086 |110 138 |165 |190 |215 |252
70 0,49 10,63 10,80 [1,11 [1,40 |1,73 | 2,05 |2,35 |2,70 | 3,10
Kpemuuessie | 20 0,06 /10,12 | 0,14 | 0,16 | 0,25 | 0,35 | 0,50 | 0,66 | 0,70 | 1,00
30 0,06 10,18 | 0,15 | 0,17 | 0,27 | 0,37 | 0,52 | 0,68 | 0,75 | 1,05
40 0,07 /014 /0,16 | 0,18 | 0,30 | 0,40 | 0,56 | 0,70 | 0,85 | 1,12
50 0,07 /0,15 | 0,17 | 0,19 | 0,33 | 0,42 | 0,60 | 0,75 | 1,00 | 1,23
60 0,08 10,16 | 0,18 | 0,21 | 0,40 | 0,48 | 0,65 | 0,80 | 1,15 | 1,40
70 0,08 /1017 0,19 |0,23 | 0,48 | 0,55 | 0,75 | 0,95 | 1,30 | 1,60
80 0,09 10,18 | 0,20 | 0,25 [ 0,48 | 0,62 | 0,82 | 1,14 | 1,50 | 1,80




90 0,09 10,19 | 0,22 | 0,28 0,58 | 0,72 | 1,05 | 1,38 | 1,75 | 2,17
100 |0,10 | 0,20 | 0,26 | 0,35 | 0,63 | 0,80 | 1,25 | 1,57 | 2,08 | 2,50
110 | 0,12 | 0,23 | 0,35 | 0,50 | 0,75 | 1,10 | 1,50 | 1,85 | 2,45 | 3,00
120 /0,14 10,30 0,45 | 0,65 | 0,90 | 1,80 | 1,80 |2,25 | 2,90 | 3,60
3HaueHHUe MOMPaBOYHOr0 KOIDPUIIMEHTA Oy  JIJIS
TpaHchopMaTOpOB
t °C|] 10 [ 20 | 30 | 40 | 50 | 60 | 70 | 80 | 85
o 0,14 | 0,22 | 0,31 | 0,43 | 055 | 067 | 08 | 0,93 | 10
3HaYeHHe MOMPABOYHOTO KOdPDUITUEHTA Oy ISt
CTaOMJIMTPOHOB
t °C [TonpaBounbIil ko3pdunuent o npu Ku
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,00
20 0,008 /10,06 |0,12 |0,23 |0,35 |0,50 0,62 |0,75 |0,86 |1,00
40 0,020 10,08 0,20 |0,35 [0,54 |0,75 1,00 |1,30 |2,00 |3,10
50 0,035/0,10 /0,24 |0,38 |0,63 0,82 1,40 1,80 |3,00 |5,00
60 0,060 0,45 |0,28 |0,50 |0,72 |1,20 |[1,70 |2,40 |4,60 |10,00
70 0,070 0,18 /0,34 |0,60 [090 |1,40 [2,00 |3,40 |6,50 |12,00
3HavYeHue MOMPaBOYHOTO KOAPDUIIMEHTA Oy ISt
KaTYIIEK WHIYKTUBHOCTH
t °C |20 30 40 50 60 70 80 85
o 0,23 10,32 |04 0,56 068 080 [0,93 |10

3Ha4YeHWe MOMPABOYHOTO KO3 UITMEHTa 0, 71 PaTU0YaCTOTHBIX

COEeIMHEHUN
t °C |20 40 60 80 100 |120 |140 |160 |180 |200
a 0,04 |055 |0,07 |091 |1,13 |1,37 |164 [192 |2,21 |2,26




8 Pa3paboTka KOHCTPYKIIUM ME€YaTHOM IJIATHI ¥ TIEYATHOTO y371a

[TeyaTHas aTa — 3TO U30JSALMOHHOE OCHOBAHUE C HAHECEHHBIM HA HETO
NeYaTHbIM MOHTAXXOM, MOHTQXHBIMHU U KpeNEXHBIMU OTBepCTUsIMU. [0 pesynbpTaTam
pa3pabOTKU KOHCTPYKIIMH MEYaTHOM TUIAThl U IEYaTHOTO y3J1a OYJIeT BHITOJHATHCS
YepTex NMeYaTHOM IJIaThl U COOPOUYHBIN YepTex nedyatHoro ysia. [Ipu pazpabotke
neyaTHou miaatel ciaeayetr pykoBojcTtBoBatbess ['OCT 10317-79 «IleuatHblie muiathl.
OcCHOBHBIE pa3MeEpPbD»

B sTOM pa3zzene peKOMeHIyeTcsl PAaCCMOTPETh CJIETYIONINE BOMPOCHL:

- TUT KOHCTPYKIIUH TJIATHI (OJTHO- WJIM IBYXCTOPOHH:ISI) ¢ 000OCHOBaHKEM BhIOODA;

- BBIOOD U OMHMCAaHKE KJIacCa TOYHOCTH MEYaTHOU TIAThI;

- BBIOOP, 000CHOBAHKE U OMHMCAHUE METOJ]a U3TOTOBJICHHUS NIEYATHOM TJIATHI;

- BBIOOP, 000CHOBaHME MaTepuana sl M3TOTOBIICHUS TIEUYaTHOM IJIaTh;

- BBIOOP ¥ 000CHOBAHME LIMPUHBI IEYATHBIX IPOBOJHUKOB;

- pacueT AMaMETPOB MOHTAKHBIX OTBEPCTUH;

- pacueT AMaMeTPOB KOHTAKTHBIX IUIOMIAJIOK;

- pa3Mep KOHTaKTHBIX Iuionanok At SMD koMnoHeHToB

- YKa3aHHUe pa3MepOB CTOPOH MEYATHOH MJIAThI;

- 000CHOBaHMsI HATWYUS (€ciiu TpeOyeTcs) KPeTreKHbIX OTBEPCTHI;

-000CHOBaHNE BAPUAHTOB YCTAHOBKHM HABECHBIX JIEMEHTOB HAa MEYATHYIO MJIATY U
MaTepUaIoB, HEOOXOIUMBIX JJIsi H3TOTOBJICHUS MIEYATHOTO Y37a.

[Tpumep odopmienus noapasaena «Pa3paboTka KOHCTPYKIIUH MEYaTHON
IUIAThI U IICYATHOI'O Yy3JIa»

[leyatHass mmata OyJeT CHOPOCKTHpPOBaHA OJHOCTOPOHHEH, TakK KaK OHa
Han0oJiee TEXHOJIOTUYHA IIPH M3TOTOBJIICHUH M YCTPOMCTBO HE COJEPIKUT OOJIBIIIOTO
KOJINYE€CTBA MUKPOCXEM.

B kadecTBe WM3OJSAIMOHHOTO OCHOBAHUS TMPUMEHSETCS (POJIBIUPOBAHHBIN
cTexsoTekcTouT Mapku C®1-35-1, TommuHa ocHOBaHUS |1MM, KOTOpPBIH OOJamaeT
XOPOIIUMHU (PUBUKO-MEXAaHUYECKUMHU CBOMCTBAMH.

[leyatHyro TIaTy M3rOTaBIMBaEeM IO BTOPOMY KJacCy TOYHOCTH C

napaMeTpamu:

- IIMpUHA TIeYaTHRIX TPOBOIHUKOB t = 0,45 MM;

- PacCTOsTHUE MEX1y KpasMU MeYaTHBIX TPOBOIHUKOB O = 0,45 MMm;

- HeoOXoIuMast paauabHas TOJIIMHA KOHTAKTHBIX IUIOIIAI0K b = 0,2 Mwm;

- OTHOIIICHME HOMHUHAJIBHOIO JHWaMeTpa HAWMEHBIIETO W3 METaUTM3UPOBAHHBIX
OTBEPCTHI K TOJIIIMHE IMEYATHOM TUIATHI, HJIM THOKOTO TieyaTHoro kabens y = 0,4;

- MpeIeTIbHBIC OTKIIOHEHHUS IMUPUHBI TTIEYaTHBIX TPOBOIHUKOB 03 MMOKPBITHS
+0,1 mMm.

Kitacc Tounoctr miatel onpeaensieT kKodpuimenT 3amaca, HCOOXOAUMBIN IS
pacuéra pa3MepoB H3OJISAIMOHHOTO OCHOBAHHUSA, JOMYCK HA OTKJIOHEHUE pPa3MEpOB
MEeYaTHOT'O MOHTa)Ka, MOHTQKHBIX OTBEPCTHUH.

HnaTy 6y):[eM HU3TrO0TaBJINBATDH KOM6I/IHI/IpOBaHHBIM MCTOJAO0OM, CYHIHOCTH
KOTOPOI'0 COCTOUT B COUCTAHUHU XUMHUUYCCKOI'O U DJICKTPOXUMHUUCCKOIO MCTOA0B.



JluameTp oTBEpCTUH B IEYATHOM IJIATE TOJKEH ObITh OOJIbIIIE JUaMeTpa
BCTaBJISIEMOTO B HETO BBIBOJA AJIEMEHTA, YTO O0ECHEUYUT BO3MOXKHOCTH CBOOOTHOM
YCTaHOBKH 3JIEKTPOPATUO3JIEMEHTa, IUIIOC JOMYCK Ha CBOOOIHYIO YCTaHOBKY. Ecin

IraMeTp BbIBOJAA MeHbIe 0,8MM, TO IUaMETp OTBEPCTUS paccBepauBaroT Ha 0,2MM.
Ecnu auamerp BbiBoga Oodibiiie 0,8MM, TO JUaMeTp OTBEPCTHSI PACCBEPIMBAIOT Ha
0,3MM OoJtbIIIe.

paccuuThIBAEM JTUAMETP MOHTXXHBIX OTBEPCTHH MO PopMyJie

dMO = dBBIB + Aa 1
rine O,y — IMaMeTp BBIBOJA, MM;
Aa — TonycK Ha pacCcBEPIIOBKY OTBEPCTHUSI, MM.

Pesuctopsr C2-33H -0,125, auoast K/[503 umerot BeiBoABI AuameTpom 0,6MM,
NMC K561JIE3 — 0,8MM, cie10BaTeIbHO:

dyo 1= 0,6 + 0,2=0,8MM
dyo2= 0,8 +0,3=1,1MMm
-pacCYUTHIBACM JTUAMETP KOHTAKTHBIX IIIOIIAI0K:

dy, =d,,+ 2B +c,

rae d,, — IdaMeTpbl MOHTaKHBIX OTBEPCTHI, MM,
2B — pajiaibHasl TOJIIIWHA TUIOMIAKH, MM;
C — JIONYCK Ha U3TOTOBJICHUE, MM.

Oin1 = 0,8 +2%0,3 + 0,6 =2,0mm

Jen2=1,1 +2%0,3+ 0,6 =2,3mMM

[leyaTHas muiata OyzneT MPOEKTUPOBATHCS MPSIMOYTOJIBHOM C pa3MepaMH CTOPOH
(50 x 65) Mmm.

J11st 3aKkperyieHust iaThl BHYTPH KopItyca B HEl OyIyT MPOCBEPIICHBI KPETIC)KHbBIC
OTBEPCTHUS TUAMETPOM 3 MM.

[TedaTHbI y3€1 — 3TO NeYaTHas Ilarta ¢ YCTaHOBJICHHBIMU HA HEU
BJICKTPOPATUOIIEMEHTAMMU.

Ecmu BbIBOAbI HCIIOJB3YCMLIX PaaAUO3JIEMCHTOB HITBIPECBOro THUIIA, TO HX
YCTAaHAaBJIIMBAIOT B OTBCPCTHUA U 3allaMBAIOT, €CJIN IIJIAHAPHOI'O TUIIA WU



MPUMEHSIIOTCST  TTOBEPXHOCTHO-MOHTUpYeMble wu3nenus (SMD), To onHu
HAManBaIOTCS HA KOHTAKTHBIE TUTOMIAIKY.

[Ipu pa3melieHUN >IE€MEHTOB Ha IMEYATHOM IuUIaTe HEOOXOJUMO YUHUTHIBATH
clenyouee:

1) mosrynpoBOJHUKOBBIE MPHOOPBI 1 MHUKPOCXEMBI HE CIEAYET pacnojiararhb
OJM3KO K DJIEMEHTaM, BBIACIAIONIMM OOJBIIOE KOJIWYECTBO TEIUIOTHI, a KakK K€ K
WCTOYHMKAM  CWJIBHBIX  MArHUTHBIX  MOJE€H  (ITOCTOSIHHBIM  MarHuTam,
TpaHcopmaropam u ap.);

2) JOJDKHA OBITH npecayCcCMoOTpCHa BO3MOKXKHOCTb KOHBCKIMHM BO31yXd B 30HC
PaCIIONIOKCHUA 3JICMCHTOB, BBIICIIATOIINX 0O0JIBIIIOE KOJTUYECTBO TCIIOTHI.

Huonsr BZX55C5V1, KB109T', kaTymiku HHIYKTUBHOCTH, pe3uctopsl C2-33H
ycTaHaBiuBaTh no Bapuanty 140, konaencaropsl K10-176, konnencatopsl K50-35
ycTaHaBIuBaTh 1o Bapuanty 180, mukpocxemsr TDA7000, U2822B ycranaBiuBath
no Bapuanty 320.

BBICOTa YCTAHOBKH IO MEPEUHCICHHBIM BAPHAHTAM - 20 MM .

OTH BapUaHThl YCTAHOBKU 00€CIEUNBAIOT XOPOIIMMI TEIIOOTBO OT 3JIEMEHTOB
3a CYET KOHBEKIIMM BO3yXa.

Ha pucynke 6 mpeacTaBieHbl BapUaHThl yCTAHOBKH JIEMEHTOB

=N

140 180

—HRHRHRF

320
Pucynox 4 BapuaHThl yCTaHOBKHU 3JIEMEHTOB

Jlns maiiku a5eMeHTOB Oynem ucrob3zoBath npunoit [II0C-61, ucxoas uz pacxona 0,1
rpamMM Ha OJHY MaiKy, 1JIsi MApKUPOBKH 3aBOJICKOTO HOMEpa U 0003HaYCHUS
AJIEMEHTOB OyjieM UCIOIb30BaTh Kpacky UM, yepHsiit, TY90259-78, nms 3ammTs
MECT IMaeK OT OKHUCJIEHUd — JaKk YP-231,



BapuanTtsl yctaHoBKM HaBecHBIX AsemeHToB 1o 'OCT 29137-91

BbBIBOAAMH

KoncrpykTusHoe Ob6o3HaueHune Pexomennyemoe
HUCIIOJIHEHHUEC BapuaHTa IIPUMECHCHUEC
ey o1
Pesuctopbl, KOHIEHCATOPHI,
JTUOJTBI, TPOCCEIN B
J_‘_h 070 LIMINHAPUYECKUX,
y
MPSMOYTOJIBHBIX KOPITycax ¢
JIBYMSI OCEBBIMH BBIBOJIAMU
140
Pe3ucTopsl, KOHIEHCATOPHI,
020 MOJIYITPOBOTHUKOBBIE TTPHUOOPHI
B OKPYTJICHHBIX,
MPSMOYTOJIBHBIX KOPITyCaxX WU
EL‘"‘_"_‘ JTUCKOOOpa3HOM, KarIeBUIHOM
-
080 bopMmBbI ¢ ABYMsI, TpeMs
OJIHOHATIPABJICHHBIMU
BBEIBOJIAMHU
040
Jlnonpl B KarIeBHIHBIX
KOpIycax C ABYMsI OCEBBIMHU
b 150




180

Pe3ucTopel, KOHAEHCATOPSI,

IMOJYIIPOBOAHUKOBBIC TUOABLI CO

IITBIPEBBIMU BBIBOJAMU
< fparnogo
Jf- 4 211
190
Tpan3ucTopsi ¢
240
OTHOHAIIPaBJICHHBIMHU BBIBOIaMU
270

Pe3ucropel, KOHAEHCATOPBI,
IUOJbI, APOCCENN B

220 UUIMHAPUYECKHUX,

MPSIMOYTOJIBHBIX KOPITyCax C

JBYMsI OCEBBIMH BBIBOJAMU

L dmun

290
HNMC B kpyrisIx KopIycax
301
3 NMC B npssMOYTOJIBHBIX
o
]
B |
e : 320 koprycax tuna 1 mo 'OCT

17467




NMC B npsIMOYTOJIbHBIX

330 kopnycax tuna 2 no I'OCT
17467
360
UMC u apyrue uznenus
AIIEKTPOHHON TEXHUKH B
370
koprycax tuna 4 mo 'OCT
Fﬁz- =) -—'5; 17467
.-'I. hlr
EZe 3%
TpanchopMatopsl, pe3UCTOPHI,
390

KOHJIEHCATOPHbI, PUIBTPHI B
UUIMHAPUYECKHX,

MPSMOYTOJIBHBIX KOPITycax €

—

400 TpeMs u Oosee
Wj OJIHOHAIIPaBJICHHBIMU
g BBIBOIAMH
Y
§l
- 410 Pene




ITnara meyatHas. OcuoBuble pasmepsr. [TOCT 10317-79

1. Hacrosmuii ctanaapT pacpoCTPaHsIETCs Ha OJJHO-, IBYXCTOPOHHHME U MHOT'OCJIOMHBIE
[I€YaTHBIE IJIaThl HAa )KECTKOM M THOKOM OCHOBAHHUSX.

CraHIapT yCcTaHaBIMBAET OCHOBHBIE pa3MephI IIEYATHBIX IUIAT, TOIYCKU HA pa3Mepsl U
IPSIMOYT'OJIBHOCTB, IIar KOOPJAMHATHOM CETKU U pa3Mepbl OTBEPCTHM.

CraHIapT COOTBETCTBYET B YaCTH MPUMEHEHUS 1Iara KOOpAUHATHOU ceTku 2,50; 1,25;
0,625; 0,50 mm.

2. Pazmepsl Kax10i CTOPOHBI MEYATHOU TJIATHI JOJIKHBI OBITh KPATHBIMU:
2,5 — ipu mmmuae 10 100 MM;

5,0 — mpu gimmre 10 350 MM;

10, 0 — mpu mymue 6o0ee 350 MM;

MakcuManbHBIA pa3mep JIF000M 13 CTOPOH JIOJKEeH ObITh He Oosiee 470 MM.

3. lomycku Ha JIMHEMHBIC pa3Mephbl CTOPOH IIEYaTHOM IIJIaThl IOJKHBI COOTBETCTBOBATH
yctanoBieHHBIM ['OCT 25346-82 u I'OCT 25347-82.

4. COOTHOHIGHI/IG JIMHEWHBIX pPasMCpPoOB CTOPOH MEYaTHOU IUIATEI JOJI2DKHO 6I>ITI> HC 60)’[66
3:1.

HpI/IMe‘-IaHI/ICI 110 COIJIAaCOBAHMHIO C 3aKa34YMKOM JOITYCKACTCA YBCIIMYCHUC YKA3aHHOT'O
COOTHOIIICHUAA.

5. OTKJI0HEHUE OT NEPHEHAUKYISIPHOCTH MIEYATHOM TIJIaThl HE TOKHO ObITH Oosee 0,2
MM Ha 100 MM TTTMHHBI.

6. OCHOBHOM 1Iar KOOPJIMHATHON CETKU JOJIKEH ObITh 2.50 MMm.
IIpu ncnonp30BaHMU 1ara KOOPAUHATHON CETKH MEHEE OCHOBHOIO CIIEIYET TPUMEHSTh
mar, paBHbii 1, 25; 0, 625; (0,5) mM.
[Ipumeyanue:
1) 3HaueHue, yKazaHHOE B CKOOKaX, MPUMEHSTh HE PEKOMEHTYETCS.
2) lllaru xoopauHatHo#M ceTku 0,625 u 0,5 MM He pacpOCTPaHIIOTCS Ha
COCIMHUTEIBHBIE Pa3Mephl JTIOObIX HABECHBIX DJIEMEHTOB, YCTAHABIMBAEMbIX HA MIEUATHBIC
TIJIATHI.

7. AnameTpbl MOHTaXKHBIX, IEPEXOIHBIX, METALTU3UPOBAHHBIX U HEMETAJUTU3UPOBAHHBIX
OTBEPCTHUH JOJKHBI OBITH BEIOpanbl U3 psaa: 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0; 1,1; 1,2; 1,3;
1,4;1,5;1,6; 1,7, 1,8; 2,0; 2,1; 2,2; 2,3; 2,4; 2,5; 2,6; 2,7; 2,8; 3,0 MM.

8. LleHTpbI OTBEPCTUH JOJIKHBI PACIOIaratbCs B y371axX KOOPAUHATHON CETKH.
[Ipumeuanue:

[Tpu npuMeHEeHNN HABECHBIX (JUCKPETHBIX ) JIIEMEHTOB C IIIarOM BBIBOJIOB, HE
KpPAaTHBIX IIary KOOPJWHATHON CETKU, HEOOXOAUMO B y3JI€ KOOPIUHATHON CETKU
pacronaraTh OJIHO U3 OTBEPCTUH, IPUHATOE 32 OCHOBHOE. OCTalIbHbIE OTBEPCTHS
pacmoJiaraloT B COOTBETCTBUU C pa00OYUM YEPTEKOM AJIEMEHTA.



HpI/IHO)KeHI/ISIMI/I K KOHCTPYKTOPCKOMY pas3acily MOSICHUTEIbHOM 3aIMCKU SIBJISIOTCS
INEPEUCHDb 3JICMCHTOB K CXCMC BHGKTqueCKOﬁ HpHHHHHHﬂHBHOﬁ 141 CHGHI/I(bI/IKaLII/IH

MEYaTHOTO y3J1a.

Ilepeuenp >51EMEHTOB

[Tepeyenp snemenToB (I[193) - TEKCTOBBINA JOKYMEHT, BBIIIOJHSIEMBIH K CXEMeE
AIEKTPUUECKON MPUHIUIIUATILHON U COAEpKAIMNA CBEJEeHUsI 00 3JIEMEHTaX, KOTOphbIe B
Hel ucnob3ytoTes. [133 BeimonHseTcss B BUAE TaOIUIIbI, pACIOJIOKEHHOW OO0 Ha
YepTekKEe CXEMbl DIICKTPUUYECKON MPUHIMITUATILHOM, TM00 B BUIE OTAEIHHOTO
nokymenta. B 1123 3amuchiBaloTCs 3J€MEHTHI, yKa3aHHbIE Ha cXeMe, B al(aBUTHOM
HOpsiIKe OYKBEHHO-TTO3UIIMOHHBIX 0003HAUYCHUI (ayihaBUT JIATHHCKUH), BHYTPH
KOKJIOM TPYMIIbI - 0 BO3PACTAHUIO MOPSIAKOBOTO HOMEpA.

Jlomyckaercsi:
-3JICMCHTBI C OJMHAKOBBLIMH IIapaMCTPaMU, PACIIOIAraromuccsa B CXEMC ITO-TIOPAIKY,

O6’[)CIII/IH51TI) B OJHY CTPOKY, C YKA3aHUCM B rpa(be «Komn» 06H16F0 KOJIN4CCTBAa 3JICMCHTOB,

-HAMMCHOBAHHUC 3JICMCHTOB BLIHOCUTL B BUIC 3ar0JIOBKaA, €CJIM B I'PYHIIC COACPKUTCA
HCCKOJIBKO 3JICMCHTOB,

-BBIHOCHUTh B 3ar0JIOBOK HOMEpa HOPMAaTHBHBIX JIOKyMeHTOB Ha aeMeHTsI (TY,['OCT),
€CJIM OHU OJJMHAKOBBIE HA BCE WJIM OOJIBIIMHCTBO 3JIEMEHTOB.

Hanpumep, 3anucate B [193 35meMeHTHI:

Cl1,C3,C4 K10-17-250B-120n® +10% OI'0.138.351TY
C2,G5, K10-17-250B-51n® + 10% OI'O.138.351 TY
C6 K73-2-10B-10Mx® +20% OTE. 425.678TY

[lopsamok 3anmcu:

Konnencaropsr K10-17 O1'0O. 138 . 351TVY .

Cl K10-17-250B-120nd+10% 1
2 K10-17-250B-51n1®+10% 1
C3,C4 K10-17-250B-120n9+10% 2
C5 K10-17-250B-510®+10% 1
C6 K73-2-10B-10Mm®+20% oTE.425.678TY 1



CDopMa INEPEUYHA 3JICMCHTOB!

[To3. HaumenoBanue Konmn. [Tpumeuanune
0003H.
Konpaencaropet K10-17 OI'O.138.351TY
Cl K10-17-2 50B-12 On®+10% 1
C2 K10-17-2 50B-51n1®+10% 1

TT0mMm 10 45 um
ITos. =

0603H. Hanmenosanue v IIpumevanue
BAl | I'pomxorosoputens YD50-02M 1

KonneHncaropsr
K10-176 OXK0.460.172TY
K50-35 OXKO.648.004TY

Cl1 | KI10-176-M47-50B-39 n® +20% 1
C2 | K10-176-M1500-50B-1800 n® +20% 1
C3 | K10-176-H50-50B-3300 n® +50/-20% 1
C4 | K10-176-M47-50B-150 n® +20% 1
C5 | KI10-176-M47-50B-6,8 n® +20% 1
C6 | K10-176-H50-50B-0,1 mx® +50/-20% 1
C7 | K10-176-M47-50B-330 n® +20% 1
C8,C9 | K10-176-M47-50B-220 n® +20% 2
C10 | K10-176-H50-50B-0,01 mx® +50/-20% 1
Cl1 | K10-176-H50-50B-0,022 mx® +50/-20% 1
C12 | K10-176-H50-50B-0,1 mx® +50/-20% 1
C13 | K10-176-H50-50B-3300 n® +50/-20% 1
C14 | K10-176-M47-50B-6,8 n®d +20% 1
C15,C16 | K10-176-H50-50B-0,15 mx® +50/-20% 2
C17 | K10-176-H50-50B-0,1 mx® +50/-20% 1
C18 | K50-35-16B-100 mx® +50/-10% 1
C19 | K10-176-H50-50B-0,1 mx® +50/-20% 1
C20 | K10-176-H90-40B-0,33 mx® +58/-20% 1
C21,C22 | K50-35-16B-100 mx® +50/-10% 2




C23 | K10-176-H50-50B-0,15 mx® +50/-20%

C24 | K50-35-16B-220 mx® +50/-10%

CTKK.464327.0011193
Wam] Jnct | Ne gokymenta | Mognmck | fata
Pa3pab. Jur. Jluct Jluctos
MMposep. 1 2
HxomTp. [Tpuemuux YKB L

Y1B.

Hepequb 3JICMCHTOB

[Tpumep oopmiteHHs IEpPEUHS JIEMEHTOB U CHCHU(PUKAIMN PUBEACH B JaHHOM
METOINYECKOM IT0COOUH

Hos. HaumenoBanue 5
0GO3H. o [Ipumeuanne
Mukpocxemsbl
DAl TDA7000 1 UMITIOPTHBIN
DA2 U2822B 1 UMIIOPTHBIN
L1,L2 [Karymka uagykruBHocTy 0,3MKkI'H 2 4 Butka O1 MM
PesucTopsl
C2-33H 0XK0.467.093TY
CII3-4aM O0XX0.468.404TVY
R1 C2-33H-0,125-22 xOm +10% 1
R2 C2-33H-0,125-2,43 xOm £10% 1
R3 CII13-4aM-0,25-100 kOm £10% 1
R4 C2-33H-0,125-22 xOm +10% 1
R5 C2-33H-0,125-270 Om £10% 1
R6 C2-33H-0,125-2,43 xOm £10% 1




R7 CII13-4aM-0,25-100 kOm £10% 1
Jlrnoael
VD1 Bapukan KB109T" ¥7K3.360.005TY 1
VD2 Crabunutpon BZX55C 5V1 1 UMITOPTHBIN
WAL1 Antenna ANT-1 1
XS1 Pazpém PLS-2 1 VUMIIOPTHBIN
Mam | Juct INe pokymenTal Mognumee | data CTKK464327001H33 2
slelg S
gl = O0o3HaueHue HaumenoBanwue < [Mpum.
JloxymeHTanus
A4 CTK/I. 464327.001 I13 ITosicHuTenbHas 3anmucka 1
A3 CTKJ,. 464327.001 Cb COopouHbIil uepTex 1
A3 CTK/. 464327.001 23 Cxema anexkTpudeckast 1
NPUHIATHATbHAS
A4 CTK/. 464327.001 I123 Ilepeuens rr1eMeHTOB 1
cTajin
A3 1 | CTKJI. 870009.001 [TeuaTHas miaTa 1
IIpounie uznenus
Jnonaml
2 BZX55C5V1 1 VD2




3 KB109T 1 I/IMH\(/)ET]-HLHZ
4 Karymka unnykrusaocrtu 0,3 2 L1, '—26‘16“’1136
Konnencaropst
K10-176 O2K0.460.172TY
K50-35 OXK0.648.004TY
5 K10-176-50B-6,8u®+20% 2 C5,C14
6 K10-176-50B-39n1®+20% 1 C1
7 K10-176-50B-1500®+20% 1 C4
CTKK.464327.001
Wam | TNuer Nepokym Moan | data
Paspab. T, Iuct Jluctos
[Iposep. VY3e1 rnevaTHbIi [ | 1 2
H.KOHTP.
YT18B.
§ |l = =
gl = OGo3HaueHue HaumeHnoBanue < [Ipum.
8 K10-176-50B-2200®+20% 2 C8, C9
9 K10-176-50B-330n®+20% 1 C7
10 K10-176-50B-1800n®+20% 1 C2
11 5:09-176-50B-33OOHCD+50/- 2 C3, C13
12 I'fnln(z-176-50B-0,01MKCD+50/- 1 C10
13 K10-176-50B-0,022Mmxd+50/- 1 c11
2NN/
14 K10-176-50B-0,1 Mx®D+50/- 4 C6, C12, C17,
C19
2N0/L
15 K10-176-50B-0,15Mxd+50/- 3 C15, C16,
200/ c23
16 E—}B-176-50B-0’33MK®+50/- 1 C20
17 K50-35-16B-100mMx®+50/-10% 2 C21, C22
18 K50-35-16B-220mMxD+50/-10% 1 C24
Mukpocxemsl
19 TDAT7000 1 et
20 U 28 2 2 B 1 HMH?)QSHLH‘II




Pesucropsl

C2-33H OXK0.467.093TY

21 C2-33H-0,125-2700Mm£10% 1 RS
22 C2-33H-0,125-2,43kOm£10% 2 R2, R6
23 C2-33H-0,125-22xOm+10% 2 R1, R4

Marepuaibl

ITpunoii ITOC-61 I'OCT 21931- | 15

QL

Omaus OI1-572 TY 6-10-1539-

WUsm

JIuct

No fokymeHTa

ITonnuce

Hara

3r
Kpacka UM uépnas
TY 029-02-819-78 HO-010-007 3r
CTKK.464327.001




