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2.2 OcHOBBI pacyeTa BO31yXa, He0OX0AUMOTO0 /1Jisl BEHTWISINH
NMOMEIIeHUs ¢ MCTOYHUKAMM BbIIeJICHHUS NBIJIN U ra30B

[Ipn BbIIENEHUU BpEAHBIX MMAPOB, TAa30B WM MbUIM B TOMEHICHUU
HEO0OXOIUMBIA BO3JyXO0OMEH ompenesnsercs TpeOoBaHHEM pa30aBiICHHUS BPEIHbBIX
BEIIECTB JI0 JOMYCTUMBIX KOHIICHTPALIUHA.

Ecnu BeIienuTCst OAHO BPEAHOE BEIIECTBO, TO PACUYET MPOBOJMUTCS Ha OCHOBE
ypaBHEHUSI MacCChl BEIIECTBA:

Ly, Copp+ G=L, Gy,
rae Ly, Ly - Konu4ecTBO MPUTOYHOTO U BBIOPACKIBAEMOTO BO3/1yXa, M/

C.p - KOHIIGHTpALUs BPETHOTO BEILECTBA B IPUTOYHOM BO3/IyXE, mr/m°,

C, - KOHIIGHTpaIusl BPEIHOTO BEIIECTBA B BO3MyXE, BBHIOPACHIBAEMOM U3
TIOMEIIICHMS, M/,

Tak kak konmmdecTBo L,=L;=L, T0 n3 ypaBHeHus (2.8) nomyuum

G
L=——-—, (2.8)
Cs - Cop
rae L - HeoOX0oauMbIl BO3AyX000MEH B ITIOMEIIICHUH, M/,

KoHuieHTpausi BpegHOrO BEHIECTBA B BO3JyXe, BbIOpAchIBAEMOM U3
nomenieHus, He AobkHa ObITh Bhie [I/IK, mostomy B pacuerax nmpuHUMaeTcs
C, =II1JK.

Ecnmm BO3myX mJii IPOBETPHBAHMS MOCTYMAET M3 CMEKHOTO TOMEIIEHUS, TO
Crp moixHO 0bITH HE O0nee 30 % ot IIJIK, T.e. Cyp, < 0.3 IIJIK.

Tak kak B BO3AyXe, TOCTYNAIOMEM B IOMEIIEHHE, JOHKHO OBIThH
MUHHUMAJIGHOE KOJIMYECTBO BPETHBIX BEIICCTB, JUISI MPOBETPHUBAHUS PAIMOHATILHO
3a0HMpaTh HAPYKHBIA BO3yX U3 3€JI€HOM 30HbI, Ipu 3ToM C,,=0.

B atom ciydyae ¢popmymna (2.8) Oynet umeTsh BU
G

L=—, (29)
ITAK

Ecin xe B MOMEIIEHWH NPUCYTCBYIOT HECKOJIBKO PAa3IMYHBIX BPEIHBIX
BELIECTB, TO pacueT BO3ayxooOMeHa L BeaeTcs Mo KakaoMy U3 HUX U IPUHUMAETCS
L mo ToMy BemecTBY, y KOTOPOTO pacyeTHOE 3HauyeHHE OoJiblie (B TOM YHUCIE
cpaBHUBaeTcd U L j o Tenaon3obITKam).

B Tex ciydasix, korja mpoMCXOAUT OJHOBPEMEHHOE BbIICJICHUE HECKOJIbKUX
BpPEIHBIX BEILECTB, KOTOPbIE OKA3bIBAIOT OJJMHAKOBOE OMOJIOTMYECKOE BO3CICTBUE
Ha OpraHu3M 4YesoBeka (Hampumep, paziuuHbie kucinoTsel; NO, u CO u T1.1.), TO
HEO0OXOAMMBINA BO3yX000MeH L pacuuThIBaeTCsi MyTeM CyMMUPOBAHUS KOJIUYECTBA
BO3/yXa, HEOOXOIMMOTO /715l pa30aBiIeHUS KaXI0TO BEUIECTBa, T.€.

LO}IH: i LI ]
i=1

rne L, - He0OXOIUMBIH BO3TyX000OMEH B IIOMEIICHUH, TIPU BHIICICHUH
" 3
BELIECTB OJJHOHAIIPABJICHHOTO IEUCTBUSA, M /U;
Li - pacyerHoe 3HAYe€HUE BO3IyXO0OOMEHa Juii 1-TO  BPEJHOTO



BEICCTBA, M /d;
| - 9KCII0 BElIeCcTB, 00JIAAA0NIUX OTHOHANIPABICHHBIM JICHCTBHEM.
3nauenue L ; onpenensiercs no popmyne (2.9).

E—— LBI:D:
| ( Cesx = ITJIK
| _
Cu M M

Pucynok 2.2 - PacuetHas cxema

3 OCHOBBI NTIPOEKTUPOBAHUA 3AKPBITHIX IPUEMHHUKOB "
MECTHbBIX OTCOCOB
3.1 OcHOBBI NPOEKTHPOBAHMUS MECTHBIX O0TCOCOB

PaccMoTpum 3amauM MPOEKTUPOBAHUST MECTHBIX OTCOCOB JUIsl Haubosee
BPEAHOTO TEXHOJIOTHUYECKOTO MPOIEcca — CBAPOYHOTO MPOU3BOJICTBA.

[Ipu mpoBeseHUU CBaApOYHBIX PaOOT JJISl CHMKEHMSI KOHIICHTPALUU BPEIHBIX
BEIIECTB Ha pabouyMx MecTax [0 TMPEAeNbHO JIOMyCTUMOW KOHIICHTPAIMU
HEOOXOUMO TMPUMEHATh MECTHBIE OTCOChl. B Hacrosimiee Bpemsi IMIUPOKO
MPUMEHSIIOTCS BI)ITSI)KHB}'G nanenu (pucyHok 3.1, 3.2).

Pucynok 3.1 - BeITs1zKHBIC TaHEJIN:

a — manenb A.C.Yepnobepexckoro; 6 — manenb ['TIN «CanTexnpoekr»; B —
JIBYXCTOPOHHHII TOBOPOTHBIM Bo3nyxonpuemHuk JIMOT-1; r — mnoOBOpPOTHO-
noabeMHbIN  Bo3ayxonpuemHuk JIMOT-2: 1- cBapuBaemoe wu3nenue; 2 —
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BO3JyXOIIPUEMHAS MTAHENb; 3 — BO3yX0OTBO; 4 — IOBOPOTHBII KPOHIUTEHH

Pucynoxk 3.2 - MecTHbIE OTCOCHI OT MEXaHUYECKOTO CBAPOYHOTO 000Dy I0BAHUS:

a — Uil MaHuIyisaTopa; O — Ha IUIOMIAJKE CBapIliMKa; B — IOJBEMHO-
BBIIBUKHAS IUIOMIAJIKA JUIs CBapmuka; | — moiomanka; 2 — IIAPHUAPHBINA
BO3AYXONPUEMHHUK; 3 — BBITSDKHOM BO3yXOBOJ; 4 — BEPXHSSA U HWKHSIS CTPENa

Pacxon Bo3ayxa, yoalsieMoro 0TCOCaMH, OMPEILIISIOT TI0 GopMyJie

L = 3600F,v,, (3.1)
rie F, - IIomas BcachiBaIOMEro 0TBEPCTHS 0TCOCa, M’
Vo - CKOPOCTb BO3/[yXa B 3TOM OTBEPCTHH, M/C.

[Tnomane orcoca F, u ero ¢opmy BeIOMparOT B 3aBUCEMOCTH OT BUJAA CBAPKU
WIA PEe3KH, UCIIOJIb3yeMOro o0opyaoBaHus U T. A. CKOPOCTh V HaXOMAST, UCXOIS U3
ycloBHUil oOecriedeHust 3aJaHHOW CKOPOCTU BO3/1yXa Vyx B 30HE CBApPKU WUJIM PE3KU HA
paccTossHUM X (M) OT IIEHTpa BCACHIBAIOILETO OTBEPCTHSI.

[Ipu pydHO# CBapke vy IOJKHA ObITh (M/c) He Oosnee 0,5; B yIJIEKUCIOM rasze-
He Oonee 0,5; B MHEPTHBIX Ta3ax - He Oosiee 0,3; MpU ra3oBol U IMJIA3MEHHOU PE3KE
TUTAHOBBIX CIUIABOB M HK3KOJIETUPOBAHHBIX CTaJe€il -COOTBETCTBEHHO HE MeHee | u
1,4; nmpm  nma3MEHHOM  pe3Ke  aJIOMUHUEBO-MAarHUEBBIX  CIUIABOB U
BBICOKOJIETUPOBAHHBIX CTaJiel - He MeHee 1,8, Mpu MIa3MEHHOM HAINbUICHUH - HE
MmeHee 1,3; mpu 3aTouKe TOPUPOBAHHBIX BOJIb(PPAMOBBIX 3JIEKTPOJIOB - HE MeHee 1,3.

JIst  TOYEYHOTO CTOKA, 3a KOTOPBIA MPUONMKEHHO MOXKHO TPHHSTH
BCAChIBAIOILIEE OTBEPCTUE MAJIOTO JUAMETPA 10 CPABHEHUIO C PACCTOSIHUEM 10 HETO:

_ 2.
JUIs chepuuecKoro cTtoka vy = L/4mx”,
_ 2
JUTSE TIOTycpepruecKoro cToka vy = L/2mx”.
Bo3ayxonpueMHHUKH JOJIKHBI OBITh MAKCUMAJIBLHO TTPUOJIMIKEHBI K HCTOY-HUKY

BpPCAHbIX BBIJICJIeHI/IfI, ITOCKOJIBKY CKOPOCTh ABHIXKCHHA BO3AyXa IIPU YAAJICHHHU OT
BCAaCBhIBAIOLICTO OTBCPCTHUA nmaagact O6paTHO IMPOIIOPIMUOHAIIBHO KBaapary
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paccTosiHUil (MPUMEPHO, TaK KaK peajbHble KOHCTPYKLUHUH BO3I1YXOIPUEMHUKOB HE
ABJIIOTCSI TOUEUYHBIMU CTOKaMH).

st orcocoB mpocTeiiiieir (opMbl CKOPOCTh V ONPENETSIOT CIIEIYIONUM
oOpazoM: JuIsl KpYIJIbIX KBaJIpaTHBIX OTBEPCTUI O€3 dKpaHa

v = 16vy (x/d)%; (3.2)
c okpaHOM Vv = 8vy (X/d)?, (3.3)
rne d - gumamerp Kpyrjioro OTBEPCTHSI WM THAPABIWYCCKHNA JTHAMETP JUIS

KBaJIPaTHOTO OTBEPCTHS, M.
J1J1s IpSIMOYTOJIBHOTO OTBEPCTHS MIEICBUIHON (OPMBI IIUPHUHOM D
v =6vyX/b, (3.4)

dopmyie (3.2) u (3.3) MOXKHO IpUMEHATH Tipu X Oosbiie 0,5d, a (3.4) - mpu x
menble 0,5b. [Ipu Gonee GJIM3KOM pacIONOKEHUU OTCOCOB K 30HE CBapKH, a TaKXKe
IIPU UCIIOJIb30BAHUU OTCOCOB CIIOXKHOU (DOPMBI JIJIsI OTIPEJIETICHHS] CKOPOCTH CIEAYET
MOJTB30BATHCS TpaUKaMU U3 CIIPABOYHUKOB.

Ha pucynke 3.1 MPUBEJCHBI CIEKTPHl OTHOCHTEIBHBIX CKOPOCTEH
BcackiBaHus (%) v = 100v,/v. B aTuxX cirydasx

v = 100v,/v. (3.5)

Jns  meneBBIX W KPYIVIBIX  OTBEPCTHM, PACHOJIOKEHHBIX  BOJHM3HU
OTPaHUYMBAIOIINX ITOBEPXHOCTEH, IMOTydeHHOE 110 dhopmylie (3.4) 3HaUCHHUE V HYKHO
pasnenuTh Ha KOAPHUIIUEHT

v =100vy/ (v y). (3.6)
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Pucynok 3.1 - CnekTpbl OTHOCUTEIBHBIX CKOPOCTEM BCACHIBAHUS V JIJIA:

a — KpyIJIoro OTBepCTHs 0e3 dKpaHa, O — KOJBIIEBOTO OTBEPCTHS  IIMPUHOU
bo=(0.05+0.1)d, mpu pacrnonokennn 5KkpaHa Ha paccrosauu h/d,=0.5; 1.0; B-
MPSAMOYTOJIBHOTO MIEJIEBUIHOIO OTBEPCTHS ¢ COOTHOIIEHUEM cTOpoH 1:10; r — TO *e,
HO JISXKAIIET0 Ha TUIOCKOCTH; JT — HAKJIOHHOW IMaHe ¥ (CIUIONTHBIC JIMHUU — TaHEb
0e3 KO3bIpbKa, MyHKTHPHBIE — C KO3BIPLKOM); € — 3aBUCUMOCTD y oT X/h (1 — meneBoe

OTBEPCTHUE; 2 — KPYTII0E€ OTBEPCTHUE).



4 OCHOBBI IPOEKTUPOBAHUA BbITAKHbBIX 30HTOB
N BOPTOBBIX OTCOCOB

JUia  ynaneHus BpeIHBIX BEIIECTB OT MecTa HuX oOpa3oBaHMs U
MPEAOTBPALIEHUSI PACHPOCTPAHEHUS] MX B BO3AYyXE BCEr0 MPOU3BOJICTBEHHOIO
MIOMEIICHUS] TMPUMEHSIOTCA BBITSDKHBIE 30HTHI. BBITSKHBIE 30HTBI  HauboJjee
3G deKTUBHBI Ui YIAJIeHUs BPEIHBIX BEIIECTB, MOJAHUMAIOIIMXCS OT HCTOYHHUKA
oOpa3oBaHus (raJbBaHUYECKUE BAaHHBI, CBAPOUYHBIE PAOOTHI U T.I1.).

BopToBble OTCOCHI cleAyeT NPUMEHATh I yAAJNEHUsS NapoB KHUCIOT U
ieJioyeil W3 BaHH NPU TPABJICHUM METANIOB M HAHECEHUM TallbBAHMYECKUX
ITOKPBITHUM.

HpOCKTI/IpOBaHI/IG BBITA2KHBIX 30HTOB 3aKIIOYACTCA B OIIPCACICHHUHU HX
Pa3MCPOB, PACIIOJOKCHHUA OTHOCHTCIBHO HCTOYHHKA PACIIPOCTPAHCHHUSA BPCIHBIX
BCHICCTB M pPACUCTa OCHOBHLIX IIApaMCTPOB BCHTHILATOpPA. HpHMep pacucTa
OCHOBHBIX ITApaMCTPOB BLITSPKHBIX 30HTOB paCCMOTPHM HA TPCX IIPHUMCEpPaAX.

Ipumep 4.1
[TpombiBouHast BaHHA UMeeT pa3mepsl a = 0,6 M, b = 1 M, BeicoTa BanHbI h=0,8
M. BBITsKHOM 30HT uMeeT pasmepsl A = 1,2 M, B = 1,6 M, BbIcOTa yCTaHOBKH 30HTa
H = 2 m. Banna Haxoautcs B ienTpe nomenieHus. CKopocTs Bo3ayxa B npoeme 0,3
M/c. OnpeaenuTh NPOU3BOAUTENBHOCTh BEHTUIISATOPA 30HTA, M /4.

Pemenne:

1. Onpenenum paccrosiaus |y mo popmyse (4.1) u I, mo popmyne (4.2) (lyul,
CM. PUCYHOK 4.1):

2
B=b)  (H-nY, (4.1)

2
|2 = T +(H—h)2, (42)

rae |y, |, — paccrosiHre OT Kpast BAHHBI 1O Kpast BBITSHKHOTO 30HTa, M;
A, a — IMpHUHA BBITSHKHOTO 30HTA U BAHHBI, COOTBETCTBEHHO, M;
B, b — mimHa BEITSHKHOTO 30HTAa ¥ BAHHEI, COOTBETCTBEHHO, M;
H, h — BbicOTa yCTaHOBKM BBITSDKHOTO 30HTa U BBICOTA BaHHBI,
COOTBETCTBEHHO, M,



2
= J[&;l) +(2-0,8)" =1,24m,
2
, =\/(@) +(2-0,8)° =1,24m.

’ k
N
aY

—— T, — 1
Al A e 7 v
b
a A
B

1 — ranbBaHWYECKasi BAaHHA; 2 — BBITSHKHOU 30HT; 3 - BEHTUJISTOP

Pucynok 4.1 — Cxema yCTaHOBKH BBITSDKHOI'O 30HTA

HaJ rajJbBaHUYECKON BaHHOU

2. OnpenenuM CyMMAapHYIO IUIOMIAAb IpOoeMa MEXAY BEPXHUM KPAaeM BaHHBI U

BBITSAKHBIM 30HTOM.
B+b A+a
ST PRVESCI w

rne  Fy, - cymmapHad Iiomazbp npoeMa MEXAy BEPXHHUM KpPaeM BaHHBI H
BBITS)KHBIM 30HTOM, M,
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Fo =1 24(1’62+1)2+1,24(@)2 —5,46 .

3. OmpenenuM KOJMYECTBO BO3/AyXa, KOTOPOE MOJDKEH YIAISATh BBITSHKHOU
30HT, TI0 hopmye 1:

L =5,46-0,3-3600=5900 m*/u.

3
OTBeT: MPOU3BOAUTENLHOCTD 30HTa paBHa 5900 M™/y.

3agaua 4.2

['anpBaHMUYECKass BaHHA, YCTAHOBJIEHHAS B IIOMEIIEHUHU pazMepamu 6x10x5 m
BO3JIC CTCHBI, BAaHHA UMeeT pa3mepsl a = 0,6 M, b = 0,8 M, BeicoTa BanHBI h = 0,8 M.
BoITskHOM 30HT nMeeT pasmepsl A = 0,9 M, B = 1,4 M, BpIcOTa yCTaHOBKH 30HTa Haj
nosiom H = 2.2 M (pucyHok 4.2). CKOpOCTh BO3/yXa B IIPOEME MEXIy BaHHOU U
3oHTOM 0,4 M/c. OnipeenuTh TPOU3BOUTEIBHOCTh BEHTUIISATOPA 30HTA, M/

3

\ 7
(L

x< g za/lll

e 11” ==
VARV S S S A A A 4 VAR A S A
%
|
a | |
| e | A
B

1 — ranbBaHWYECKasi BAaHHA; 2 — BBITSDKHOU 30HT; 3 - BEHTHIISTOP

Pucynok 4.2 — Cxema MECTHOU BBITS)KHOW BEHTHIISILIUH
Pewenue:
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1. Onpenemum paccrosiaus |; mo popmyne (4.3) u |, mo popmyne (4.5) (I, n
I, cm. pucynok 4.3):

l, =(A-a) +(H-hY, (4.4)

rae |, — paccTosiHue OT Kpast BaHHBI JI0 Kpasi BBITSDKHOTO 30HTA, M;
A, a — mMpuHa BBITSHKHOTO 30HTA U BAHHBI, COOTBETCTBEHHO, M;
B, b — nyinHa BRITSHKHOTO 30HTA M BAaHHBI, COOTBETCTBEHHO, M;
H, h — BbicOTa YCTAaHOBKM BBITSDKHOTO 30HTa W BBICOTA BaHHHI,
COOTBETCTBEHHO, M.

2
l, = \/(Mj +(2,2-0,8)" =1,43wm,
2

l,=(0.9-0,6)° +(2,2-0,8) =1,43wm.

2. OnpenenuM CyMMapHYIO IUIOIIAAb IPOoeMa MEXKIY BEPXHUM KpaeM BaHHBI U
BBITSDKHBIM 30HTOM TI0 (popMmyJie:

B+b A+a
SV PSR .5

rne Fp, - cymMMapHas niomazab MpoeMa MeXy BEpXHUM KPAaeM BAHHBI U BBITSKHBIM
2
30HTOM, M",

Fp=1 43(@}1, 43(%20’6)-2 =3,72n"

3. OmnpenenuMm KOJIMYECTBO BO3yXa, KOTOPOE JOJIKEH YAAISTh BBITSKHOU
30HT 110 (hopmyiie 3.1:

L =3,72-0,4-3600=5360 m’/u.

OTBeT: MPOM3BOAUTENBHOCT 30HTa paBHa 5360 M>/d.

3anaua 4.3
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["anpBaHMuYECKass BaHHA, YCTaHOBJIEHHas B yriy nomenieHus 10x20x6 M,
umeeT pasmepsl a = 0,5 M, b = 1,0 M, BeicoTa Bauubl h = 0,8 M. BBITSKHON 30HT
umeetr pasmepel A = 0,8 M, B = 1,3 M, BbicOTa ycTaHOBKM 30HTa H = 2,2 Mm.
Ckopocth Bo3ayxa B mpoeme 0,5 w™/c. Omnpenenuth MOPOU3BOIUTEILHOCTD
BBITSOKHOTO 30HTA, M /4.

I .
A s - - 7
LI
; a’l
A L— — 4
B

1 — ranbBaHWYECKasi BAHHA; 2 — BBITSHKHOU 30HT; 3 - BEHTUJISITOP

Pucynox 4.3 — Cxema MECTHOU BBITSKHOUN BEHTHIISITUN
Pemenne:

1. Onpenenum paccrostaus |y mo ¢popmyie (4.6) u |, mo popmyie (4.4) (i u
I, cm. pucynok 4.3):

L, =(B=b)' +(H-h), (4.6)

rae l; — paccTossHMe OT Kpast BaHHBI JI0 Kpasi BBITSDKHOT'O 30HTA, M;
A, a — IMpHUHA BBITSHKHOTO 30HTA U BAHHBI, COOTBETCTBEHHO, M;
B, b — mimHa BEITSKHOTO 30HTA M BAHHEBI, COOTBETCTBEHHO, M;
H, h — BbicOTa YCTAaHOBKM BBITSDKHOTO 30HTa M BBICOTA BaHHHI,
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COOTBETCTBEHHO, M,

|, =(13-1)" +(2,2-0,8) =1 43,

l,=(0,8-0,5)" +(2,2-0,8)" =1 43w,

2. OnpeaenuM CyMMapHYIO IJIOIIA b MpOeMa MEXI1y BEPXHUM KpaeM BaHHBI U
BBITSDKHBIM 30HTOM 110 (hopMyIie:

B+b A+a
o221 (A22). o

rac FH - CyMMapHasi 1jiomaab 1mpocMa MCXKIAY BCPXHHUM KpacM BaHHBI U BBITSAKHBIM
p

30HTOM, M*,
Fo =1, 43(1’32+ 1) 1+1 43(M20’5j 1=2,57w%,

3. OmnpenenuM KOJAYECTBO BO3yXa, KOTOPOE NOJDKEH YAAATH BBITSYKHOU
30HT 1O (popmyiie 1:

L =2,57-0,5-3600 = 4630 m’/u.

OTBeT: NpOU3BOUTENBLHOCTD 30HTa paBHa 4630 M/

5 HEIIPEPBIBHOE YJAJIEHUE CTPY’KKH U IIBIJIX U3 30HbI
OBPABOTKHU. OYUCTKA BO3YXA OT IIBIVIX U CTPYKKH

[TbuteCTpYKKOIPUEMHHUKH METATIO00pabaThIBAIOIINX CTAHKOB PacrojiaratoT
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HABCTpPEYy MOTOKY CTPYXKEK W MbUIM HAa PACCTOSHUU OT 30HBI pe3aHusi He OoJiee
MIOJIOBUHBI €€ BBICOTHI pacronararoT s ynaaeHusi CTPYKKH U TBUIH TPU OTPEe3Ke
TPyO M CTEp)KHEH M3 XPYIKHUX I[BETHBIX CIUIABOB M HEMETAJUIMYECKUX MaTepUajioB
Ha TOKApPHBIX CTaHKaX MBUICCTPY)KKOIPUEMHUKHA BCTPAMBAIOT B JIEP)KABKHU
pexXymiero  HUHCTpyMeHTa  (pucyHok 5.1 wuw 52) 51ubo  mnpumeHSOT

NBUIECTPY>KKOTIPUEMHUKH, COBMEIICHHBIE C PEXYIIUM HWHCTPYMEHTOM (PHUCYHOK
5.3).

D @ o

4 . &

I L] iy
[] 1 Py
4" Ny
23- Auwiiy po sl
--.u.a.l r-l
I I 1

—
—
l----l-r

1 — mBIIECTPYKKOMPUEMHUK: 2 — pe3ell, BHITSHKHOM MaTpyooK

Pucynok 5.1 — IIsiectpyxkonpuemauk BHIHUNOT st otnensHbIX paboT



1 — npuemnas Tpyba nuametpom 53 MM; 2 — Jep’KaBKa; 3 — 3aXKUM T'HOKOTro
pykaBa; 4 — ruOkuii pykaB auamerpoM 50 MM; 5 — K BcachIBalOIIEMy arperary

Pucynok 5.2 — [TneBmatnueckuit meiiectpykkonpuemank BIITHUUTOT-10

a, 0 — MBIJIECTPYKKOMPUEMHUK /ISl PACTOYHBIX pabOT

Pucynox 5.3 — IlbutecTpyKKOPUEMHHUKH, COBMEIIEHHBIE C PEXKYIIUM
UHCTPYMEHTOM
Ha pUCYHKax 5.4 151 5.5 IIPEACTABIICHBI KOHCTPYKIIUHU

MBUICCTPYKKOIPUEMHUKOB JUIsl  (ppe3epHBIX CTaHKOB. J[Jis CTaHKOB CpeaHEro
pa3Mepa napaMmeTp b nomkeH BeiaepxKUBaThCS B npeaenax 3-5 mm, H=25...30 mwm;
romtaau ceuenus | u 1l Bo3agyxoBoja npuHUMAKOTCSE paBHBIMU (CM. pucyHOK 1.37).
CkopocTh BO3llyxa B MpoeMax TaKHUX KOXKYXOB PEKOMEHAYETCS MOAAECpP>KUBATh
paBHoOi1 16...27 m/c.
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1 — mHeBMaTHYECKU# MBUIECTPYKKOMPUEMHHUK; 2 — TIEPEXOAHON MaTpyooK; 3
— ¢nanen; 4 — KOJIbIO; 5 — CTONOPHASA PYKOSITKA

Pucynox 5.4 — IlbuiecTpyXKONPUEMHUK JIsi BEPTHUKAIBHO-(PPE3EPHBIX
CTaHKOB

1 — xopIyC NMbUIECTPYKKOMPUEMHHKA; 2 — MPUEMHBIN MaTpy0oK; 3 — cheMHas
KpBILIKA; 4 — MOABECKA; 5 — HANPABJISIONIAsA IACTHHA

Pucynox 5.5 — IIpimecTpyXKOMpPUEMHUK [JIsI TOPU3OHTAIBHO-(DPE3epPHBIX
CTaHKOB

6 3AIIUTA OT TEILIOBBIX U3JITYUEHUI,
IMPOEKTUPOBAHME TEIIVIO3ZAHIUTHBIX DKPAHOB



(UK).
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6.1 McToOYHMKHM U BUABI TEIJIOBBIX M3J1y4YeHUil

Nznydyenune moxet ObITh: yabTpaduosieroBoe (YD), Buagumoe u uHPpakpacHoe

YO: A =0,22...0,28 MkM Q,0n = 0,001 B/

A=0,28...0,32 MM Qo = 0,05 Br/™m®
A=0732...04 MkM Qo = 10 Br/m®

UK: 1=0,76...1,4 MM Qo = 100 Br/M°

A=1,4...3 MKM Quon = 120 Br/m?
A=23...5 MKkM Quon = 150 Br/m?
A > 5 MKM Quon = 120 Br/m?

FOCT 12.1.005 —88:  Qyon < 100 Br/™?

Qyon < 70 Br/m?
Quon < 35 Br/M®

2
Ecan MHTEHCHMBHOCTH TEIJIOBOIO H3JIYYCHUA 350 Bt/™m , TO MaKCHMaJIbHas1

IIPOJIOHKUTEILHOCTD 00JIydeHUs MOXKET ObITh 20 MUHYT (OJHOKPATHO).

Ecin 1050 Bt/M* — 12 MUHYT (OJHOKPATHO).
Ecim 2100 Br/M® — He Gonee 5 MUHYT (OJHOKPATHO).

6.2 BbIOGOp M pacyeT TeMJI03al[UTHBIX IKPAHOB

9KpaHBI OBIBAIOT - TCINIOOTPAKAIOIINC, TCITIOIMOITIOII A0 n

TCIINIOOTBOIAIIHC:

® TEIJIOOTPAXKAIOIINE — 3ePKAIbHBIE, TUOO0 CO CBETJION MOBEPXHOCTHIO (Oemast

YKECTh, TOKPAIIICHHAS CTallb, ATIOMUHUN);

TEIJIONOTJIONIAIONIUE — CTaJbHOM JHMCT C TEIIou30Jisiuen (acOecTOBBIM
KapTOH WJIM IIaMOTHBIM KUPIHY), aTFOMUHUEBBIN JIUCT C TETUIOU30JIAIIUEH,
IaMOT B TOJIKUPIIKMYA, CTajJbHAas CeTKa (AMaMeTp MPOBOJOKU = 2 MM,
JIMaMeTp OTBEPCTHM = 2 MM), CETKa MOET ObITh OJAWMHApHAsl WU JIBOMHAs
(Ha paccTostHUU 3 cM), ABOMHAs] YMEHBIIIAET MOTOK TEIJIOBOM SHEPTUU Ha 75
%, TakKe MOTryT HWCIOJIb30BAaThCsl 3aKaJCHHBIE CHJIMKATHBIC WU
OPraHUYECKHUE CTEKJIA;

TEIUIOOTBOASIIME — BOJOOXJIAXKAAIOIIMNECA, CTAUIBHOM JUCT CO CTEKAIOUIEH
BOJIOM, CTajilbHas CETKA CO CTEKAIOIIEHW BOJOW, BOASHAs 3aBECa, MapOBBIE
3aBECHI.

B xadectBe MAaTCpUAJIOB AJIsI HCEIIPO3PAYHBIX TCINIOOTPAKAIOIMIUX OSKPAaHOB

UCIIONIB3YIOT alb(oJib (ATIOMUHHUEBYIO (DOJIBIY), ATOMHUHHMM JIMCTOBOH, Oemyro
KECTb, ATIOMUHUEBYIO KpacKy. DKpaH COCTOUT U3 HECYIIEro Kapkaca, OTpaskaromien
MOBEPXHOCTH W JeTallell KpEeIUIeHHs K dKpaHUpyeMoMy OOOpYAOBaHHIO (PUCYHOK

6.1).

Mex3KpaHHOE TMPOCTPAHCTBO MPU  YCTAHOBKE HECKOJBKHUX MPOCTHIX

OJIMHAPHBIX 3KPAHOB MPUHUMAETCSI OOBIYHO (IO KOHCTPYKTHUBHBIM COOOpaXKEHUSIM)
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paBHbIM 20...25 MM. YMEHbIIEHHE MEXIKPAHHOIO IPOCTPAHCTBA 10 S5 MM
yJIydlIaeT  TEMJIO3allUTHbIE  CBOWCTBA HOKPAaHOB  BCIEACTBUE  YCTPAHEHUS
KOHBEKTHBHOI'O TEMJIOOOMEHA MEXKY CIO0SMHU HKpaHa.

——

a — 3KpaH U3 ajabQoJis, YI0KEHHOTO PSAaMH B BO3IYIIHBIX IPOCIONKAX; O -
HKpaH U3 CKOMKaHHOIO ajab(oJisi B BO3AYLIHBIX MPOCIOKaX; B — KOMOMHUPOBAHHBIN
9KpaH; 1 — MeTamIm4eckuil IucT; 2 — ciou anbdouist; 3 — ciaoit u3
TEIJIOU30JIAILIMOHHOTO MeTasuia; 4 — MpopUIMPOBAHHBIN ATFOMUHUEBBIN JIUCT;
5 - paMka
Pucynok 6.1 — KoHCTpyKTHUBHBIE CXEMBI HETIPO3PAYHBIX TETIO3AIMUTHBIX
JKpPAHOB

Bunpl skpaHoB: a — o9kpaH u3 anbdois (amromMuHueBas ¢oibra),
YJIOKEHHOTO psSJaMM B BO3IYIIHBIX Mpocioikax; O — 3KpaH M3 CKOMKAaHHOTO
anb(oJis, yI0KEHHOTO B BO3AYIIHBIX MPOCIOWKaX; B — KOMOMHUPOBAHHBINA dKpaH; |
— CTaJbHBIC JIUCTHI; 2 — aTIOMUHHUEBBIC JIUCTHI (a1b(oIib); 3 — TEIUTON30SIus; 4 —
PO MIMPOBAHHBIN JIMCT (OOBIYHO ATIOMUHUN); 5 — paMKa.

Ecnu BHyTpH 3KpaHa paccTosiHue 00sbliie 25 MM, TO OyZeT BO3HUKATh SIBJICHHE
KOHBEHIIMU, MO 3TOMY pacCTOSHUE HEOOXOJWMO JejaTh MEHbIE W IPUMEHSATH
HECKOJIbKO CJOEB. 151 TpyOONpOBOAOB TEIJIOOTPAKAIOUIUE SKPaHbl U3TOTABIMBAIOT
B BHUJAE KBJAPATHBIX KOPOOOB WM MOJYUMWIMHAPUYECKUX CKOPIYNOK, BHYTPHU
okjeeHHbIX anbdonem. [Ipu Temmnepatype Tpydomnposoaa 90 °C u Bblllle TPUMEHSIOT
JIBOVHBIE DKPAHBI.

Ipumep.

DddexTuBHOCTH 3KpaHOB: Oenas xkecTh — 80 %, anbdons + acoect — 97 %.

Ha meus ¢ temnossizenaerrem Q = 2000 Br/m® = 2000 Ik c/mM® mocraBmin
skpan 3ddextuBHOCTEIO 80 %. KakoBa Oymer Q mociie mpOXO0XKIEHUS TEIJIOM
AKpaHa?

Q =2000-0,2 = 400 Br/m
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Oto 3HaueHue Q Bce paBHO Bbille HOpMBL. HeobOxoammo crtaBuTh Oosee
s dexTuBHbIN 3Kkpand (Hampumep d3dpdextuBHOCTBIO 97 %), Torna Q Oyaet paBHo 60
Br/m? (Hopma 100 Br/M” mipu o6mydaenun 25 % Tena).

Henpo3pauHbie sKpaHbl paguallMOHHOTO OXJAXKIEHUS — 3TO CBapHBbIC WIH
JUThIe (C 3aMKHYTHIM 3MEEBHMKOM) KOHCTPYKIMHU, OXJIaXJaeMble MPOTEKAIOIIeH
BHYTpH BojioM (pucyHok 6.2). Mx MoxHO ¢dyTepoBaTb C OJHOM CTOPOHHBI.
BpeMeHHbIE SKpaHBI MOXHO U3TOTOBIATh B BHUAC METAUIMUYECKUX IIHTOB,
opomraeMplx  BOmOM. DyTepHpOBaHHBIE  TEIUIOOTBOIAIINE  JKPaHBl  MOTYT
NPUMEHATHCS TPU  JIFOOBIX BCTPEYAIONIMXCS B TPAKTUKE HMHTEHCUBHOCTSIX
oGnydennst, He(yTepHPOBAHHBIE — IPH HHTEHCHBHOCTIX 5...14 kBT/M%, opormaembie
LIUTHI — TP UHTEHCUBHOCTX 0,7...3,5 kB1/M%

AA
= I“T.
J
| P 1
£
i il
NI

—r

A}'t:_ T -::-lz";'l

1 — moxBoA BOJIBI; 2 — CTOK BOABL;, 3 — MEPErOPOJIKHU; 4 — MEPEIUBHOE OKHO;
5 — TpyOa ¢ BOJIOM sl MPOMBIBKH dKpaHa; 6 — MOJOCTh C MEPETOPOIKAMH;
7 - monocTh 6€3 MeperopoaoK

Pucynox 6.2 — Bomooxnaxmaemplid dKpaH I paAHalMOHHOTO OXJIAXICHHUS 1
3aIMTHI OT TEIJIOBOTO 00JIy4eHHs pabOunuX MECT

[Tomynpo3pauHblii 3KpaH — CTEKJIO C CETKOM, MPO3PayHbIE SKPaHbl —
CHWJIMKATHOE, KBapIlEBOE W HEOPraHUYECKOE CTEKJIO, KOTOpOE MOXKET ObITh
MIPO3PAYHBIM WJIM OKPAlIEHHBIM B CUHUW LBET. YeM TOJIIIE CTEKIIO, TEM JIYUIIE OHO
noryomaer. Mcnons3yroTest 3KpaHbl W3 JBOMHOIO CTEKJIa C MHPOTOYHOW BOJOH
BHYTpU (aKkBapuyMHBIE 3KpaHbl), pPaccTOsSiHUE MeEXIy crékiaamu 15 — 20 mwm.
NmeroTcs BOASHBIE W MApPOBBIE 3aBECHI, KOTOPBIE CIYKaT IS MOJadd BO3AyXa B
MICYH.

TeMmneparypa BHyTpEeHHEH MOBEPXHOCTU dKpaHa omnpeaeseTcs mno hopmyie:
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g +T'+T'
1+¢ !

T:4

sl

rae T, — TeMiiepaTypa BHyTpEHHEH MOBEpXHOCTH KpaHa, K;
€x. — IPUBEJICHHAS CTETIEHb YEPHOTHI HICTOYHUKA DKPAHA;
Tyn — TEMIEpaTypa HAPY>KHOU MOBEPXHOCTU UCTOUYHHUKA, K;
T, — cpenHsia TeMiiepaTypa Bo3iyxa B paboueii 30He, K;

Tun =1200°C=1473 K
T,=30°C=303 K.

[ToncraBuB 3HaueHus B popmyiy (6.1) moaydaum

4 4
T = 1+ (1473)" + (303) ~1100 .
1+1

6.3 Bo3ayuiHoe gynmiupoBaHue

[IpUMeHsIeTCS eCli TeIUIOBOE H3TydeHue 6ombie 350 Br/M.

[Ipu nymmpoBaHuu (HUKCUPOBAHHBIX pPAOOUYUX MECT HAPYKHBIM WU
OXJIQKJICHHBIM BHYTPEHHUM BO3JyXOM CIIEyeT MPUMEHATh IMIUHIPUYECKUE
HACaJKd WIM TOBOPOTHBIE Aymupyromue narpyoku tumna [T (pucynok 6.3) c
00paboTaHHBIM BHYTPEHHUM BO3[yXOM (23paTOphl C HETIOJBUYKHOM TOJIOBKOM MaJioi
npou3BoIuTeNIbHOCTH THIa BA, cepus OB-02-134).

[Ipu mymmpoBaHWU TUIOMIANIOK, B MpeeiaaX KOTOPhIX MOCTOSHHO HaXOMISTCS
paboune, Hapy KHBIM WJIH OXJIAKIESHHBIM BO3TyXOM CIEAYeT MPUMEHSTH MaTpyOKH
BEPXHUM MOJIBOJIOM Bo3ayxa tuna [1/[B (pucyHok 6.4).

Bce nmarpyOku mosiaroT Bo3ayx noJl yriaom 45°, Ha Ipy/ib YelOBeKa.
Bo3aymiHoe aymmpoBaHHE pPAacCUMTHIBAECTCA TaKXKe KaK MECTHBIA OTCOC.
CkopocTh BO3TyXa Ha BBIXOJIE U3 MaHeu 3,5 m/c.

L = Fme -V-3600,

rae F,,, — miomaabs OTBEPCTUI Ha MAHEIIH.

Ecnu HecKobKO pabounx MECT TOJIBEPracTCsl BO3IYIITHOMY JTYITUPOBAHUIO, TO
o0Iasi POU3BOJAUTEILHOCT, BEHTUJISITOPA PACCUMTHIBACTCA KaK CyMMa TMPUTOKA
(momaum) Bo3ayxa Mo KakIoMy paboueMy MeEcCTYy.
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1 — BepxHee 3BEHO; 2 — ONOPHBIE POJIHUKHU; 3 — CpeHEE 3BEHO;
4 — mapHup; 5 — HUKHEE 3BEHO
Pucynox 6.3 — Jlymmupyromuii natpy6ok nmoopotHoro tuma [1I1]]

1 — BO3/IyXOBOI; 2 — KOPMYC; 3 — HAINpaBJIAIOIIAs pElIeTKa

Pucynok 6.4 — J{ymmpyrouuii naTpyOok ¢ BEpXHUM MOABOJIOM BO3IyXa
tuna [1J[B: a — nymupytromuii natpyOOK MOBOPOTHOTO THUIA; O — AYLIIUPYIOLIHI
naTpyOOK ¢ BEPXHUM MOJBOJIOM BO3/1yXa
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7.4 Pacuer cTaJbHBIX BHOPOHM30JISITOPOB

I[TPUMEP. IIo naHHBIM HATYpHBIX U3MEPEHUM U3BECTHA CPEIHEKBAAPATUYHAS
BUOPOCKOPOCTh OCHOBaHUA V=9 cm/c 1 OCHOBHas 4acToTa BUOpupoBaHus paBHa S50
['u. Jlomyckaemasi BHOPOCKOpPOCTHh KOJeOaHUN pPabOUYMX MECT OMpeAensercs IO
['OCT 12.1.012—90* B 3aBUCUMOCTH OT YacCTOThI BBIHYXJACHHBIX KoneOanuii. [Ipu
f=50 'y gomycTuMas cpeaHeKBaapaTHYHAs BHOPOCKOpocTh padodero mecra V=0,2
cm/c, omnpeaenuM HeoOXoauMyro 3(G(EKTUBHOCTh BHOPOM3OSIIIMN, HUCXOIS U3
TpeOOBaHMI CcO37aHUsI Ha BHOPOU3OJIMPOBAHHOM IIJIUTE JOMYCTUMOIO YpPOBHS
BUOpaIuu:

1=V, IV =02/9=1/45
u=1/(f/f) -1
fo /17 1 +1=50/(\1/45 +1)=65 1y,

CymMapHas KECTKOCTb BUOPOU30JISATOPOB MIPU fo =5 lcr

K =p/ A =Pf?/25=5500(6,5)" /25 =9295p/cw,

rae P=5500 H—aec IuThl U YCTAHOBJICHHOTO HA HEW 000pYy/I0BaHUS C YUYETOM Beca
monen (MpUHUMAETCS UCXOJIS U3 pa3MEPOB BUOPOU3OIMPOBAHHOMN KEJIe300€TOHHON
TUTATHI TONIIHOM 0,12 ™).

VYuuteiBas NpoAOIbHYI0 YCTOMYMBOCTH IUIUTHI, BHIOMPAEM YHUCIO MPYKHUH N,
ONPENEIIAEM )KECTKOCTh OJHON NPy KHUHBI K IIpy 3aJaHHOM 4uCIIe IPYKHH:

K'=K/n=9295/8=1161H/cm.
Haxoaum pacueTHyr0 Harpy3Kky Ha OHY NpyxuHy P’
o _ P(m-1)80*15
N :

rae P — Bec 0JHOTo 4enoBeka;
M — YUCIIO JIIO/IeH, OTHOBPEMEHHO HAXOIALIUXCS HA TUTUTE;
N — YUCJO MPYKUH.
B I'OCT 12.4-093 npencraBiieHa METOAMKA pacyeTa MPy>KUHHBIX U PE3MHOBBIX
BHOPOM30JISITOPOB C YUETOM )KECTKOCTH B TpeX HampasieHusx (ocu X, Y, Z).
Jl;1st pacdeTa BUOPOU3OIATOPOB HEOOXOIUMBI ciienytonue nanueie: Kx, Ky, Kz
— JKECTKOCTh BHOpouzosaTopoB 1o ocsim X, Y, Z (H/M); cunmoBas Harpyska Ha
BUOpou3oATop, H.
["'eomerpuyeckue pazmepsl npyxxkun onpenenstor no 'OCT 13765—=86.
Jlaniee HaXOAAT KECTKOCTh MPYKUHHBIX BUOPOU3O0JIATOPOB B TOPU3OHTAIHLHOU
IJIOCKOCTH
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KK - C,(35-154/h)
Y @+ A/h)L3+h%d2)

rae A pabouas pedopmarust mpykuH, M; h — BBICOTa TPYKUH TIPU

paboueii gedopmarum, M; do —CpEeIHUN AUaMETp MPY>KUHBI, M.
3atem no opmynam, npeacraBieHabM B ['OCT 12.4.093—S80, mposepsieTcst
YCTOWYHBOCTD MPYKUHHBIX BHOPOU3OIISITOPOB.

7.5 Pac4yéT pe3nHOBBIX BUOPOU30J1aTOPOB

Pe3uHoBbie  BUOpPOM3OIATOPHI  OOECIEUMBAIOT  BHUOPOM3ONALMIO €

ko3 dumenTom Budpomsomsuu A =1/5 u HKe IpH YacTOTE BHIHYKICHHBIX

kosebanuit ot 20 't u Gonee. DPpdekTrBHAs paboTa pe3MHOBBIX BUOPOU30JISATOPOB
JIOCTUTaeTCs, KOTJa OHHM BBITIOJHEHBI B BHUJE KOPOTKHX 3JIEMEHTOB, Y KOTOPBIX

BbICOTa /H W momnepeuHbld pasMep A OTBEYAIOT YCJIOBHIO: H>A/4 B srom
ciiyyae 00eCIeYMBAIOTCS HEOOXOJMMas CTaThdeckas ocajka BHOpOM30JIATOpa U
JOCTATOYHO  HHM3KOE€  3HAUYCHHE  YacCTOThl  COOCTBCHHBIX  KOJIcOaHHIA
BUOPOM30IMPOBAHHON CUCTEMBI.

PacdeT pe3nHOBBIX BUOPOHM30JISTOPOB BEACTCS B TAKOH MOCIICA0BATEIILHOCTH:

0 MACMOPTHBIM JaHHBIM MAIIWHBI WA IIyTEM HM3MEPEHHHA OMPEACSIOT
4acTOTy BBIHYKIACHHBIX KoneOanuii f (I'm); 3¢d¢dexkTHBHOCT, BHOPOM3OISAIMU
onpeaensor Beioopom otHomenuit f/fy, roe fo— gacrora co6cTBeHHBIX KOICOaHMI
BUOpO-n3oMpoBanHoii ycraHoBku. Ilpu f/fp=3 obOecneunBaeTcst BUOPOM3OIAIUS C

H =1/8 n >dpdexTuBHOCTBIO 87%, T. €. BUOPOM3OIATOPHI MOTIOMAIOT 10 87 %
HHEPruM BUOpalUU; BHIOUPAIOT COPT PE3WHBI MATKOW M CpeJHEN TBEpJOCTH C pac-
yeTHbIM HanpstbkenueM 0,2...0,4 Mlla u nuHamudeckum mopaysiem yrnpyrocta E ot
2,5..20 Mlla; ucxoas M3 KOHCTPYKTHBHBIX OCOOEHHOCTEW MallMHbI (BUOpPOM30-
JMPOBAHHOIO paboOYero MecTa) 3aat0TCsl YUCIOM BUOPOU30JIATOPOB N; HAXOJAT Xa-
pPaKTEpHBII pa3Mep MIIOMAAH TOMIEPEUHOTO CeYeHHS S (CTOpOHA KBajparta, OOJbIIast
CTOpPOHA NPAMOYTOJIbHUKA, TUAMETP) MO 3aBUCUMOCTU

S=+P/no

rae. P — Bec manmnsl, H; N — gucio Bubpousoastopos, O — pacueTHOe Hamps-
keHue B pesune, [la. Jlamee ompenensitoT MOJHYIO BBICOTY PE3HMHOBOTO BUOPO-

u3oJaropa H, ucxozas u3 ycioBus H>A/ 4; pabouasi BBICOTa BHOPOU30IISITOPA

H — H - A/8, KCCTKOCTb OAHOTO PE3MHOBOI0 aMOpTHU3aTOpa B BEPTUKAIIBHOM
HaIlpaBJICHUU OIIPCACIIAIOT II0 3aBUCHUMOCTH:

K=E,S/H

rae By — nuHamMuyeckuil MOMyJb YHOPYTOCTH IIPH CXKATUHU; S — IIOHIA]b
HOIIEPEYHOI0 CEUEHHs OAHOTO BUOPOU30JIATOPA.
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PaccunthiBaloT  4acTOTy  COOCTBEHHBIX  BEPTUKAJIBHBIX  KOJeOaHUM
BUOPOU30JINPOBAHHON CUCTEMBI:

1 |4(S/H)g’E%n’
fo=— 2
7\ (8-S/H)Po

rae =981 m/c2

PacuetHoe 3Hauenme f; cpaBHMBaPOT ¢ TpeOyeMbIM TIO  YCIOBHSIM
BUOpO3alIuTHI, T. €. ecnu fy okaxkercst Ooipmie TpeOyeMol, TO B pacuer Cieayer
BHECTHU CJIEIYIOIINE U3MEHEHMs: a) BbIOpATh PE3MHY C MEHBUIMM JAMHAMHYECKUM
MoysieM; 0) B JOIYCTUMBIX IIpe/ieax yBEINUNUTh CTATUUECKOE HAPSYKEHUE B PE3U-
HE; B) YBEJIMUYUTh BEC MAIIMHbI UM BUOPOU30JIMPOBAHHOTO pabOYEro MecCTa.

BuOpowzomnsmus MaIimH ¢ 4acTOTON BBIHYXKJICHHBIX KojeOanui Huxke 12 I'm
MpPU  HCIOJIb30BAHUM PE3WHOBBIX aMOPTU3AaTOPOB HE O0O0ECIEYMBACT BBICOKOM
3 PeKTUBHOCTH BUOPOUBOJISALIUH.

BuOpanus MamuH, (yHAaMEHTOB, padOYMX MECT ¢ MHTEHCUBHOCTBIO BUOPO-
CKOpOCTH 10 1 cM/c MOXET OBITh CHM)KEHA 3a CUET MCIIOJIb30BaHMS CTAaHAAPTHBIX
BuOpouzonupyomux koppukoB KB-1 u KB-2.

3Hass Harpy3Ky Ha BHOPOM3OJIATOpP U €ro MOTPEeOHYI0 JUHAMHUYECKYIO
KECTKOCTh, TMOJOUPAIOT  CTaHAAPTHBIE  BHOPOM3OJSATOPBL.  XapaKTEPUCTUKH
HEKOTOPBIX TUIIOB BUOPOHU3OJISITOPOB MPUBEICHBI HA pPUCYHKE 7.7,
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a—tuna KB1; 6 — Tuma KB2
Pucynok 7.6 — KoHCTpyKIIUS ¥ TeOMETpUYECKUE
XapaKTepUCTUKN BUOPOU30JISTOPOB

KoBpuku umeror mmpuny 350 u 338 mm npu TtommwmHe 21 u 26 MM u
HOMUHAJIBHYIO yaenabHylo Harpy3ky ot 0,03 mgo 0,13 MlIla (puc. 10.5). Ilpu
YCTaHOBKE MAIlIMH Ha BUOPOU30JIUPYIOIINE KOBPUKU COOCTBEHHAsI YACTOTa CUCTEMBI
U3MEHSCTCS B 3aBUCHUMOCTH OT yneibHOW Harpysku. s koBpukoB KB-1 f,=9...25
I'n mpu n3menenuu yaenbHou Harpy3ku ot 0,06...0,0008 MIIa. I1pu ucnonp3zoBanuu
xoBpukoB KB-2 f,=10... 30 ' npu yaensHOU Harpy3ke 0,4...0,05 MIla. KoBpuku
1eJecO00pa3HO MCIOJIb30BATh AJI1 BUOPOU30JSIMK (YHIAMEHTOB BUOPOILIONIAIOK,
BUOPOU3OJISALINY pad0YuX MECT, PaciojiaraéMbIX Ha MaCCUBHBIX
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Pucynok 7.7 - Cxema yctanoBku KoBpuka KB-2
o GyHIaMEHT BUOPOILIONIAAKU

KeNe300€TOHHBIX TUIMTaX C yAenbHoW Harpyskoit 0,06...0,08 MlIla. [Ipumenenue
koBpuKOoB KB-1 11 BuOpouzonsuuu pabouyux MECT y BHOPOIUIOMAAKU (MK
oneparopa bCVY), pacrionaraeMbix Ha MAaCCUBHOM K€JI€300€TOHHOM IIMTE BecoM 12
000 H, mpu mromanu xoBpuka 2000 cm2, yaenpHOU Harpy3ke 0,06 MIIa obecrieun-
BAa€T YaCTOTy COOCTBEHHBIX KoJIeOaHW BUOPOU30JIMPOBAHHOTO paboYero Mecra
9...10 I't. Takast BUOPOU3OIIALIUS TO3BOJIAET MPU YACTOTE BBIHYKJICHHBIX KOJIEOaHUM

50 I'm AOCTUTHYTH YMEHBIIICHUSI aMILUTUTYIbI BUOpOTIEPEMEITICHUS Ha pab0odeM MecTe
c 15...20 pas.

7.6 BuGpousonsiuus nocra ynpapjieHus

Bubpowuzomnsiuss mMoxkeT OBITh BBINOJHEHA KaK € TOMOIIBIO CTaJbHBIX
NPYKUHHBIX, PE3WHOBBIX, TaK U MHeBMoaMmopTu3atopoB (puc. 10.6). Bo3ayx B
MMHEBMOAMOpTHU3aTope Haxomutcs moxn naasiaeHuem 3..20 klIla. Harpyska Ha
MMHEBMOaMOPTHU3aTOP, BBHIMIOJHEHHBIM B BUJE aBTOMOOUILHON Kamepbl, COCTABIISET
1000...4000 H. Co6¢cTBeHHast yacToTa BUOPOU3OJIUPOBAHHOIO TTOCTA B 3aBUCUMOCTH
OT Harpy3Ku HaxoJuTcs B mpenenax 2...4 ', yto obecrieunBaeT BUOPOUBOIISIUIO C
H =1/150 npu vactore Bubparmu 50 I'n. 18 BUOPOU3OIALMH TIOCTOB YIIPABIEHUS
UCIIOJIB3YIOT TaKXke BUOpojeMidupyronme  MaThl, CKIEEHHBIE W3 OTIEIbHBIX
macTuH ryouaToit pesunsl TommmHON 40...50 MM. npu yaenpHOUM Harpyske 2...40
klla. B pabouem kpecie ornepaTopa MNpeAyCMaTpUBAETCS BUOPOM3OJIUPOBAHHOE
CHUICHBE C WCIOJIb30BAHUEM THUPABIMYECKOTO jaemIidepa, 00ecneunBaroiero
kodhduiment 3aryxanus B mnpenenax 0,2...0,3. B kauecTBe BHUOPOM30JISATOPOB
UCIIOJB3YIOT CTajJbHbIE, PE3WHOBBIE W KOMOMHUPOBAHHBIE BHOPOU3OJISTOPHI,
oOecrnieunBarOIIMe YacTOThl COOCTBEHHBIX Kojiebanuit 1,5..15 T'm. Ha puc. 10.7
noka3zaHo BuOpousoiaupoBaHHoe cujeHbe koHcTpykiuu JIMMKT, cobGcrBeHHas
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4acToTa KOTOPOTo He mpesbimaet 2 ['11, a cHuxkeHne BuOpauuu Ha yacTtorax 16...63
I't nocturaet &8 nb.

[—nHEeBMOaMopTH3aTOpP; 2—Kene300eTOHHAS TUINTA; 3— MYJIbT YIPaBICHUS
Pucynok 7.8 - Bubpousosius mocta yrnpaBieHHs:

- —
..

Pucynox 7.9 - BubpousonupoBaHHOE CUIEHBE C AeMII(EPOM BSI3KOTO TPEHUS:
1— nemndep
Pacyet BUOpOM30IMpPOBAHHBIX PAOOYHMX MECT OMEPATOPOB CAMOXOTHBIX CTPOH-
TEJIbHBIX MAIIMH BHITIOIHSIOT MO CIIEAYIONIEH METOTUKE.
Hcxoonvle oOanmvie: (0 — yriaoBas 4YacTOTa BBIHYXKIEHHBIX KojeOaHUM
MaIluHbI:

@ = 27f ,C_l; M — Macca IIOAPECCOPEHHON 4acTu CUAECHbs; My — Macca
BOJIUTEIIS.

Pacyer BeayT B Takou IOCIEIOBATEIBHOCTH: OIPEAEIISIIOT YacThb MAacChl BO-
TUTENsI, TPUXOAAIIecs Ha cuaeHbe, M. = 0,7 My, pacCUUTHIBAIOT MaccCy IMO-
PECCOPHOM YacTh CUICHbS M= M, +M,, ONpPeaesoT COOCTBEHHYIO YacTOTy BHOPO-
M30JMPOBAHHON CHUCTEMBI
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ow=+vKIM

HaxoasT 3HaueHrne OTHOCUTENLHOTO IeMIT()UPOBAHUS

D=¢/(2VKIM),

OnpenenstoT Ko3PPUIUEHT eperadu

1+ (2Dw/ o, ¥
1-(0/w,) +(2Do/ o, )

z

rae & — xodddurment conporupierns, H-c/M.
PaccuuthiBaroT CKOpOCTh KOJIEOAHUS CHUIEHBS (M/C)

dz d
= — = TZ —y
dt dt
OnpenensitoT yCKopeHue Koiaebanuit cuaeHust (M/c2)
d? d
di _p(d
dt dt
PaccuuthiBator norapudmuyueckuii ypoBeHb BUOpOCKOpocTH (11B)
v
L=20lg———
: 5%10°%"

nonydyeHHoe 3HaueHue L cpaBHuBaroT ¢ gomyctumbiMu o ['OCT 12.1.012—90.

14

7.7 BUBPOT'ACAIIUE OCHOBAHUA

YMeHbIIUTh KOJIeOaHusl, TepelaBaeMble Ha pabodyre MecTa U CTPOUTEIIbHbBIC
KOHCTPYKIIMU, OT JMHAMUYECKHM HEYpPaBHOBEUICHHBIX MaIllMH (BUOPOILIONIAIOK,
JTpOOUIIOK, MEIbHUILI], BEHTHWISITOPOB, CHJIOBBIX YCTAHOBOK U JP.) BO3MOXKHO ITyTEM
UX YCTAaHOBKM Ha MAaCCHBHbIE BHUOpOracsiye OCHOBaHUS (puc. 10.8).
KoHcTpykTUBHO BHOpoOTAacsinue OCHOBAHHS BBIIOJHSIIOT B BHJE KEJI€300€TOHHOM
IUIATHL, 10 NEPUMETPY KOTOPOM YCTPAUBAIOT AKYCTUYECKHU IIOB, 3aIIOJHIEMBIN
JIETKUMHU YIIPYTUMH MaTepUallaMi ¥ NPEAHA3HAUYCHHBIN ISl YCTPAHEHUS HEIOCpe-
CTBEHHOU mepenayn KojiebaHui oT GyHAaMEHTa K CTPOUTEIbHBIM KOHCTPYKITUSIM.
@DyHIaMEHTHI 110/ BUOPOAKTHBHBIC MAIIMHBI JIODKHBI YAOBIIETBOPSTH YCIOBHIM
MPOYHOCTH U YCTOWYMBOCTU, a MHTEHCUBHOCTh BHOpaIiu pabouux MeCT, pa3me-
HICHHBIX HA HHUX, HE JOJDKHA TMPEeBBIIIATh 3Ha4YeHui, yctaHoBieHHbIx ['OCT

12.1:012—90*.
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|— BuOpoIUIONIaKa; 2— ocHOBaHUe (PpyHIaAMEHT);
3—aKyCTUYECKUH 1110B
Pucynoxk 7.10 - BuGporacsiiee ocHOBaHHE:

Pacuer gpyHmaMeHTOB 1M0J1 BUOPOAKTUBHYIO MAIIMHY 3aKJIIOYAETCS B IPOBEPKE
COOTBETCTBHS aMIUIUTYAbl BUOPOCMEIIICHHS KOJIeOaHUN TPEeOOBAHUSIM HOPM.

PaccmoTtpum meToauky pacdera pyHAaAMEHTa IMOJ BUOPOILIOMIAIAKY C BEPTHU-
KaJIbHO HAIpaBJICHHBIMHU KOJCOAHUSAMH, Y KOTOPOU MEeHTp TsokecTr Oy, EHTp KeCT-
KOCTH IUIOIaau nojomsbl O3 U LEHTP *KecTKocTu ynpyrux omnop O, ¢pyHIameHTta
HaxoJSITCS Ha BEPTUKAJIBHOW JIMHUMW, COBHAJAIONIEH C JIMHWEH JEUCTBUS BO3-
MyIiarmux cui (cMm. pucyrok 7.10).

Hcxonubie gaHHbIC: MaKCUMallbHAs Tpy30mnoabeMHOCTh 5000 kr; rabaputHbie
pasmepnl 6269X1780X1020 mm; macca BuOportoniaaku m =7420 kr; macca moj-
BUKHBIX yacTen m,,=——6278 KT': BEC MOJIBUKHBIC yacTe
P,= 62780 H; wmomHuocts npuBoga 28 kBrt; wactora Bpamenus 50 I
MaKCUMaJIbHBIN KHHETHUYCCKHIT MOMEHT AcOamancoB M,=29,0 H*wm;

aMIiuTyaa Budponepemenienus croia 0,4 M.

DyHIaMEHT YCTAaHABIMBAIOT HA CYTJIMHOK CPEHEW MOPHUCTOCTH C JIOIyCKa-
€MbIM HOpMaTUBHBIM aBieHueM p=300 klIa.

Bubpornonanka AByxBajabHas, HOpPMAaTHUBHAS BO3MYIIAIOIIAsl CHJIa IEUCTBYET
B BEpPTUKAJIbLHOM HalpaBlieHWU. BuOpowu3omsiys BBINIOJHEHA B BHAE BOCHMHU
UMJIMHIPUYECKUX CTAIbHBIX MPYKUH.

JluHamMuueckyto Harpy3Ky, Bo30ykaaemyio ae0ajaHCHBIMHU BajaMHu BUOPOILIO-
IaJKU, ONPENSSIOT MO 33aJJlaHHOMY CYMMapHOMY KHUHETHYECKOMY MOMEHTY Je-
0anancoB Mk==2900 H/cm u vactore BubpupoBanus =50 I'i:

=2 =3147"
M,®® 29.0*3.14
g

[Ipeamnonoxxum, 4To BUOPOILIONMIAIKA OMUPAETCS HAa (PYyHIAMEHT 4epe3 CTallb-
HbIC MPYKUHBI — aMOPTU3ATOPHI, JAIONIME IMOJI JIEUCTBUEM MAaCChl MOJABUKHBIX

N = — 291760 :
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(moIpeccopHBIX) yacTeu YCTaHOBKH CTaTHYECKYIO OCaJIKy
A on=0,5 cM.
CyMMapHas KECTKOCTh BCEX aMOPTH3aTOPOB
K=="P;y/A,=62 780/0,005 = 12556000 H/m.

paccuyuTaeM COOCTBEHHYIO YaCTOTY BEPTHKAIBHBIX KOJIEOAHUN MOAPECCOPHBIX
qyacTeil BUOPOIUIOIAAKK:

= JK/m,. =/12556000/6278 = 44.7c™
fo=w!27=712 1y,

OmnpenenuM HOPMATHBHYIO JMHAMMUYECKYIO Harpys3Ky, IEpeJaroulyrocs Ha
byHIaMeHT:

N, = N — = 2917§0 = 6040H
@/, -1 (314 -
44.7

Hcxomas 3 omnbiTa MPOEKTUPOBAHUS (PYHIAMEHTOB MO/ MAIIMHBI C THHAMUYEC-
KAMH Harpy3kaMu KOHCTPYKTHUBHO BbIOMpaeM Iutomanb F, U BBICOTY QyHIaMeHTa.
B nepsoM npuOnmkeHHn 3amaeTca macca (yHAaMeHTa My, NPUMEPHO B [Ba pasa
OombIIel 00111Iel Macchl BUOPOILIONIAIKH:

my=14000 ke,
Fy=6,4 ¢ 1,8== 11,5 m"= 115200 cm’

[IpyHuMaeM B KauecTBEe TPyHTA CYTIUHOK C JIOMYCKaeMbIM HOPMATHBHBIM
nasnenueM p=300 klla. Omnpegensem ko3p(dULHEHT ynpyror9 paBHOMEPHOIO
cokarus rpyHTa C, mo metomuke CHull 11-19—79 «®yHmaMeHTHl MamiuH ¢ JIU-
HaMHYECKUMM Harpy3kamu». [lpunumaem C, =5 ke/cm 3. Barem PacCYUTHIBAEM
KECTKOCTh TPyHTa

K, =Fy C, =115 200*5 =576 000 xe/cm.

OmnpenensieM 9acTOTy COOCTBEHHBIX BEPTUKAIBHBIX KoJieOaHUH (pyHIaMeHTa U

aMIUTUTYyy BUOponepemenienus pynnamenta Od:

/ 576000 _
14000

———1 027
27 4

N 6040 N
" " K (@/w)f -1 576000|(314/6.4) —1]
=4,3*10° » = 0,0043mm

qb
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AMIuiTyry BuUOpomepemMenieHus: (pyHIaMeHTa CpaBHUBAEM C JOIMYCKaeMbIM
3HaYe€HHEM i cTpouTesbHbIX KOHCTpYKuui. [To T'OCT 12.1.012—90 Ha yacTtote
50 I'm momyckaeMasi amriuTyaa BuOpomnepemenieHus cocrasisger 0,009 mm. B
JAHHOM CJiydyae aMIUIMTyJa BuOpomnepeMelnieHus (QyHJIaMeHTa He IPEBBIIIAeT
YCTaHOBJICHHOW HOPMBI.

3HAYUTENBHBIM HMCTOYHUKOM BUOpaLMU SIBJSIFOTCS pa3jMyHble HAcochl. J{is
CHW)KEHMS BHOpauuu, IepeaaBaeMoil Ha ocHoBaHue, Hacoc (puc. 10.9)
YCTaHaBIMBAIOT Ha jkeje300eToHHOW mumTe 2 tommuHod 150..300 MM, koTopas
OMHUpaeTCsl Ha OCHOBaHUE C TMOMOIIbIO BHOPOM30JATOPOB 1. YBenuueHue Macchl
YCTAaHOBKM TPHUBOJUT K CHIKEHMIO YacCTOThl COOCTBEHHBIX KOJIEOAaHUM W
NOBBIIIEHHUIO 3((HEKTUBHOCTU BUOpou3oisiuuu. [Ipu Takol cucteme BUOPO3ALIUTHI
IPUMEHEHNE MAacCUBHOTO (PyHJAaMEHTa HE sBIAETCA 0043aTENIbHBIM U HACOC MOKET
ObITh YCTAHOBJIEH Ha IOJIy Iexa. B TpyOompoBoae, OTXOIALIEM OT Hacoca,
HEOOXOJMMO YCTpauBaTh TMOKKE BCTABKU U3 TOQPUPOBAHHON PE3UHBI 5, a B MECTax
poxojia TpyOOIIpoBOAa 4epe3 KOHCTPYKIMM 3JaHUs MCIOJB30BaTh IMOJABECH 4 U
PE3MHOBBIE MPOKIAAKU 5. DTU Mepbl MO3BOJSIOT 3HAYUTENIBHO CHU3UTH IEperavy
BUOpAIMU U CTPYKTYPHOTO IlIyMa MO TpyOaM B cMeXHbIe TomelieHus. [loBblenne
3 ()EKTUBHOCTU THUOKHUX BCTaBOK JOCTUTAeTCsl IyTEM MPUMEHEHHs (DIaHLIEeBOM
BUOpO3ajiepKuBarolied Maccel M, KoTopas Kak Obl OTpakaeT KojeOaHus B
0OpaTHOM HAIpPaBJIEHUU.

Pucynok 7.11 - Cxema BUOpOU3OJISAIIMN HACOCHON YCTAaHOBKH

Hcnons3oBanue BI/I6pOI/I3OJ'I$ILII/II/I MPAaKTUYCCKHU HC CHUKXACT IIyMa B TOM IIOMC-
IMCHUH, TAC YCTAHOBJICH MCTOYHHUK BI/I6paHI/II/I, HO MMCCT PCHIAIOMICC 3HAYCHUC JJIA
YIydHICHUA BI/I6pOElKYCTI/I‘-ICCKI/IX YCHOBI/Iﬁ Tpyaa B COCCAHUX IMOMCHICHHAX.

7.8 IMHAMMNYECKHUE I'ACUTEJIN BUBPALIUU

Jl1st yMeHbIlIeHHsI KoJIeOaHU MEXaHU3MOB IPUMEHSIOT TUHAMUYECKHM TOTJI0-
TUTENIb KOJeOaHuU. paboTa KOTOPOTO CBOJUTCA K cienyromemy. Bubporacurens,
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COCTOSIIIIMI M3 Macchl M U YHPyroro ’jemMeHTa kectkoctu K' mpucoenuHsieTcss K
MexaHu3My Maccoil M u kecTKOCThio K, KojieOaHUsi KOTOPOIro CIEAYeT MOTaCHUTh
(puc. 10.10). Ha maccy M nelcTByeT BO3MYIAIOIIAs CHJIA, U3MEHSIONIASICS I10

TapMOHHYECKOMY  3aKOHY F sinwt. Maccy M ©  KECTKOCTh
K' BuOporacutens mnoa0uparOT TakuM o0O0pa3oM, 4YTOOBI 4YacTOTa COOCTBEHHBIX
KojeOanmii BUOporacutenss OblIa paBHA 4YacTOTE BBIHYXICHHBIX KOJICOAHMIA
MalllUHBL: @ = @,. B 3TOM ciydyae B KaxIblii MOMEHT BpeMeHu cwia F' ot

BUOporacurenst JedCTBYeT NpOTHB cuibl F, Bo30yxgaemoll MexaHu3smMoM. B
pe3ysbraTe BUOpOracuTeNb BXOAMT B PE30HAHCHBIE KOJIeOaHMs, a KoJeOaHMs
MEXaHu3Ma Maccoi M yMEHbIIAIOTCH.

HenocraTkoM MCHONB30BaHUS TMHAMUYECKUX TacUTENEed BUOpaLuuU SBIISETCS
TO, YTO KaXJbId M3 HUX YMEHBIIAET BUOPALMIO TOJHKO HA OJHOM ONPEIEICHHOU
4acToTe.

f
2
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Pucynok 7.12 - JlunHamMuyeckrie racuTeIn BUOpaIIiH:

a — MpUHLUIUAJIbHAs CXeMma racutens; O — JWHAMUYECKOe TralleHHe
KOJICOaHHI IbIMOBOM TPyObI

HaubGonee »sddextuBHO BUOpOracUTeNM MOTYT OBITH HCIONB30BAHBI IS
YMEHBIIICHUS BUOpAIIMM MAIIuH CO CTaOWIILHON 4YacTOTOW KoJieOaHWU, Hampumep,
TypOOTE€HEepaTOPOB, HACOCOB, CUJIOBBIX YCTaHOBOK. Kpome Toro, BHOporacuTenu
BecbMa d(PGEKTUBHBI I YMEHBIIICHUS KOJIGOAHUN BBICOTHBIX JBIMOBBIX TPYyO
(300...400 ™). [Ins ymeHbIIeHHs KOJIEOAHUN THIMOBBIX TPYO OT BETPOBBIX HArPy30K
BHYTpH TpPYyObl Ha Tpocax IOABEIIMBAIOT TPY3bl Pa3HOW MAacChl, KOTOpPHIE H
BBITIOJTHSFOT POJIb BUOPOTACHTEIICH C Pa3TMIHON YaCTOTON COOCTBEHHBIX KOJICOAHUH.

YacToThl COOCTBEHHBIX KOJICOAHHMI BUOporacuresied  MOAOMPAIOT  TaKUM
oOpa3oM, 4TOObI OHHM COBIAJAIM C YAaCTOTaAMHU IyJIbCAIlMM BETPOBBIX HArpPy30K.
Bricokue HanmeHOCTh U 3()PEKTUBHOCTD MCIIONIB30BAHUS BHOpOTACUTENECH /IS JbI-
MOBBIX TPYO MOATBEPKIECHBI MHOTOJIETHUM OTIBITOM IKCILTyaTaIliH.
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7.9 BUBPONIOI'JIOINEHUE

JUis yMeHblLIEHUsT BUOpAlMU KOXKYyXOB, OIPaXACHUM U JpYyrux JAeTajei,
BBIMIOJTHEHHBIX M3 CTAJBHOTO JIMCTA, MPUMEHSIOT METOJA BHOpomoriomeHus (Buo-
poaemMnupoBaHus) .

MeTtoa BUOpONOT/I0IEeHHS 3aKII0YAETCSl B HAHECEHUH HAa BUOPUPYIOILYIO T1O-
BEPXHOCTb YIPYTOBSI3KMX MaTEpUajoB (PE3UHBI, IJIACTUKOB, BUOPOIOTIIOMIA0-IIIX
MacTHK), O0Jafaronmx OOJbIIMM BHYTpeHHUM TpeHueM. Ocnabnenue BuOpanuu
JIOCTUIaeTcs 3a CYET IMOIVIOUIEHUS PHEPruu KoJjeOdaHuil B ynpyrom marepuaie. B
pesyibTare 3Heprus KosjebaHMM mpeoOpazyercs B TEIUIOTY U CYLIECTBEHHO
YMEHBIIAIOTCA aMIUTUTY 1Bl KOJeOaHHil, 0COOEHHO Ha PE30HAHCHBIX PEXKUMAX.

BubGpomnorsomiaromiye moKpsITUs 3PPEKTUBHBI TPH YCIOBUH, €CIIH MPOTKEH-
HOCTbH TIOIJIOMIAIOIIErO CJIOSl paBHA HECKOJbKUM JJIMHAM BOJIH KoyieOaHWM m3ruoa.
[Tpu MeHbLIEH ATMHE BUOPOMOIVIOMIAIONIE-TO MOKPHITUS MHTEHCUBHOCTh M3TMOHBIX
KoJeOaHUN yMEHbBIIAETCS HE3HAUYUTEIbHO. ITO OOCTOATENBCTBO HEOOXOAMMO
IPUHUMATh BO BHUMaHUE MPU MCIIOJIb30BAHUM BHOPOIIOTIIOMIAIONINX MMOKPBITUN Ha
KOHCTPYKIUSAX, UMEIOIIUX HHU3KYI0 4YacTOTy BHUOPUpPOBAHMS, KOT/AA JJIMHBI BOJH
JOCTUTalOT HECKOJIbKMX METPOB.

Bubponornomenue He 3p(GEKTUBHO IJIsI YMEHBIICHHS] MHTEHCUBHOCTH IPO-
JOJIbHBIX BOJIH, KOTOPBIE IEPEHOCAT OOJNIBIIYIO KOJIEOATEIbHYIO YHEPIHIO HA BBICO-
kX 4yactotax. CHU3UTH TakHe KOJeOAHHs BO3MOXKHO C MOMOUIBIO BUOpPOW30JIU-
PYIOIIMX Pa3pbIBOB MEXKIY OTAEIbHBIMU KOHCTPYKTUBHBIMHM YacTsMU MamivH. Pa3-
PBIBBI 3AIOJIHAIOTCS MAaTEPUATIOM C BOJHOBBIM COIPOTHUBIIEHHEM, OTJIIMYHBIM OT COII-
POTHBIIEHHSI MaTepHajga MAlIUH; PE3UNHOBBIMH MPOKJIAJKaMH, CJIOEM BO3AyXa U T. 1.
Matepuan 1js1 BUOPOIOTJIONIAIONIETO TMOKPBITUS U €ro pa3Mepbl BbIOMpAIOT Ha
OCHOBE JIaHHBIX O CIIeKTpe BHOpaiuil. BuOpomnoriomaronme mokpeITUs HAHOCAT B
MECTaX MAaKCHUMAaJIbHbIX aMILUTUTYJ BUOpalUii, KOTOpbIE OMPEENSIIOT Ha OCHOBAHUU
UCCIIEJIOBaHUSI BUOPOCKOPOCTH B PA3IMUYHBIX TOYKaX KOHCTPYKIMHM MAIWHBL.
[IpumMeHeHrneM BUOPOMOTIOMIAIOIINX TOKPBITUM JTOCTUTAETCS TAKXKE 3HAYUTEIBHOE
CHWKEHHUE YPOBHS MPOU3BOJICTBEHHOTO IIyMa, 0COOEHHO B 00JIACTH BBICOKUX YacTOT
CHeKTpa. YMeHblIeHWe YypoBHS IuymMa (ab) mnpu BuOpaluu MeTaNIMueCcKUX
MOBEPXHOCTEH, OOJIMIIOBAHHBIX BHUOPOIOIJIOMIAIONIMM TMOKPBITUEM, MOXKET OBITH
IPpUOIMKEHHO PACCUUTAHO 1O popMyJie

AL =201g[(n, —n,)/n,].

raie N; — KOd(PUIMEHT MOTEeph BUOPOIOIJIOMIAIONICH MOBEPXHOCTH 0O
HAaHECEHHUST BHOPOIIOTIOMIAIOIICTO CJIOS; N; — KO3 (UIMEHT MOTEPh NMPU HATHYIHH
BUOPOIIOTJIONIAIOIIETO CIOS.

B 3aBuUCHMMOCTH OT JMHAMHYECKOTO MOIYJIS YIIPYTrOCTH BHOPOMOTIONIAONTNE
nokpeITHs moapasaensior Ha xectkue (E;=10 ° Ila) n wmsrkue (E;=10 ' ITa).
Kectkue mokpeITis dOPEKTUBHBI IJII CHIDKCHHUS KOJIEOAHWW HU3KUX U CPEIHUX
94acTOT, MSATKUE TIPUMEHSFOTCS JIUIT YMEHBIIICHHSI HHTCHCUBHOCTH BBICOKOYACTOTHBIX
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BUOpaLMil.

B kadecTBe MSTKHMX MOKPBITHM MPUMEHSIOT JIMCTOBBIE MAaTepHUAIbl U3 IIJIACT-
Macc (BUHHUIIOP, MEHOIUIACT M JIp.), KOTOpPbIe MPUKICHBAIOT K TOHKUM MeETaJlIu-
YECKUM IOBEPXHOCTSM KOKYXOB, OTPaKJICHHUM, BEHTUIATOPHBIX BO3yXOIMPOBOIOB.
JIsi  TOKpBITUST BUOPOIOTJIONIAOIIMMH  MaTepuallaMi  TTOBEPXHOCTEH  CIIOKHOM
KOH(HUTypany UCIIOIB3YIOT CIICIIMATBHBIE MACTHUKU, COCTOSIINE U3 CHHTETHYECKHUX
CMOJI ¥ HaIIOJTHUTEJICH.

Bricokoii 3¢ (pekTUBHOCTBIO 00J1aJal0T KOMIIO3UIIMOHHBIE TOTJIOMIAIOIINE
matepuaisl «llommakpmny, « BUIOHUTY», coCTOsIINE U3 CIOEB TBEPION IIIACTMACCHI
WIHM METaJula C MPOCIOMKaMH U3 MOJIMMEPHBIX MaTepuanoB. OnTuManabHas TOJIIIMHA
BUOPOTIOTJIONIAIONIETO TOKPBITUS  COCTaBIsieT 2...3 TONIIMHBI TOKPHIBAEMON
KOHCTPYKIIUH.

7.10 CPEACTBA MHIUBUAY AJTLHOM3AIIIUTEI OT BUBPALIAN

B ToM ciyuae, eciau TEXHMYECKMMHU criocoOamu (BHOpOHM3OJIsLIMEl, BUOpora-
IICHUEM) HE YyAAaeTcs CHU3UTh BUOPALMIO PYYHBIX MAlllMH U pabO4YMX MECT JI0 TH-
TMEHUYECKUX HOPM, MPUMEHSIOT BUOPO3ALIUTHBIE PYKaBHUIBI M BUOPO3AIIUTHYIO
o0yBb. TpeOoBaHUs, PEABABISIEMbIE K YIPYTUM BCTaBKaM (IIPOKIJIaJiIkam) BUOPO-
3alUTHBIX PyKaBUL, 3P(PEKTUBHOCTh BUOPO3AIIUTHI, TONIMHA YIIPYTMX BCTABOK, a
TAaK)K€ CHJIa Ha)kaTusi Ha pydHyro MamuHy yctaHoBiieHbl B ['OCT 12.4.002— 74
«CpencTBa MHAMBUAYAIbHOM 3alUThl pyK OT BUOpauuu. OOUHE TEXHUYECKUE
TpeOoBaHus». BuOpo3amuTHeie CBONCTBA MPUMEHSIEMBIX YIPYTUX MaTEpPHAIOB HOP-
MUPYIOTCSl B OKTaBHBIX nosocax 8...2000 I'u u momkssl ObITh B mipeaenax 1..5 nb
IIPU TOJIIIMHE BCTABKU 5 MM U 1...6 n1b nipu Tommune BctaBku 10 MM. Cuna Haxxkatus
IIPU OLIEHKE BUOPO3AIUTHBIX CBOMCTB pykaBull Bapbupyetcs ot 50 g0 200 H.

Bubpo3zamuTHble pyKaBHIIbl HE JTOJKHBI MPENSTCTBOBATH BBHIIOJHEHUIO pado-
YUX OMNEpalUi, a HCIOJb3yEeMble YIPYroAeMI(pHUpPYyIONIe MaTepuasbl 3alUIIAI0T
TKaHblO ((raHenbro, O0ailkoi) Al MPEeAOTBpPALICHUS Pa3ApPaKCHHUs] KOXXH W BIU-
ThIBaHUA Biard. BuOpozaumuTHyo 00yBb M3rOTOBIISIIOT U3 KOXKU (MIJIM MCKYCCTBEH-
HBIX 3aMEHUTEJICH) U CHAOXKAIOT CTENbKOM U3 yIpyro- AeMI(UpyroIiero Marepuarna.

9. BAIIUTA OT YJBbTPA3BYKA.
3AHIUTA OT JTASEPHOT'O NU3JIYUEHUA

9.1 3ammTa OT yJabTpa3ByKa

I'OCT 12.1.001 — 83

f=12.5 k' Lp =80 nb
f=16 k' Lp =90 nb
f=20 kIl Lp =100 nb

f=25kl'u Lp =105 nb
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f>25 k' Lp=110 nb
Jns 3ammThl  OT  yJIbTpPa3ByKa, paCHpOCTPAHSIONIETOCS IO  BO3AYXY
HEO0XOIUMO:

1) moBwIIaTh HOMUHAJILHBIC pabOYHe YaCTOTHl HCTOYHUKOB YJIbTPa3ByKa U HE
MPUMEHATH 4YacTOThI HUXKE 18 kI'1;

2) 00OpyJ0BaHUE MU3ITyYarollee YIbTPa3BYK 3aK/0YaTh B 3BYKOU3OJIUPYIOIIHE
KOXYXH, BBIITOJIHEHHBIE U3 CTAIBHOTO JINCTA WK JIOPATIOMUHUS TOJIIIMHON
0,7 — 1 MM ¢ 00AHMIIOBKOW BHYTPEHHEH MOBEPXHOCTH KOXKYyXa PE3UHOMN WIIH
ToHKUM (5 — 10 MM) crmoeM 3BYKOMOTJIONIAIOMIETO MaTepuana, 3(pQext
nornomienus coctaBut 50 — 70 ab;

3) Mexay paboTHUKaMH H 00OpYIOBaHMEM YCTAaHABIMBAIOT OJKPaHBI U3
IPO3pAaYHOTO MaTepuana;

4) pa3Meniath yJIbTPa3ByKOBOE OOOpYJOBaHUE CJICAYeT B CICIUATBHBIX
NOMELIEHUSAX WM KabuHax, T. €. [IpuMeHsATh JAHUCTAaHIIMOHHOE
o0opy10BaHHE.

JUisg 3alMTBl OT KOHTAKTHOTO JIEHCTBUS YJIbTpa3ByKa Ha PYKU HCIOJIb3YIOT

PE3UHOBBIE IEPUYATKHU, IOPUCTYIO PE3UHY U T. 1.

[Ipumep. Onpenenutsh 0XKUAAEMBI YPOBEHb 3BYKOBOT'O JaBIICHUS, TpeOyeMoe
CHW)KEHUE €r0 B PAacUYETHOM TOYKE MOMEIIEHHs, pa3padoTaTh MEPONPUSATHSA MO €ro
CHWKEHHUIO JUI1  YJIbTPa3ByKOBOIO CBapoyHoro ammapara Tuna Y3AII-1,
MIPEAHA3HAYEHHOTO JUIsl TOUEYHOU CBapKU TEPMOIUIACTUYHBIX MATEPHUAIIOB.

B kadecTBe npumepa BrIOpaH CBapOUYHBIN anmapart, MOCKOJbKY W3 BCEX BUIOB
YIBTPa3BYKOBOTO TEXHOJOTMYECKOTO 00OPYJIOBAaHUS CBAPOYHBIE MAUIMHBI CO3/IAIOT
HanOoJiee BHICOKME YPOBHHU 3BYKOBOT'O JIaBJICHUSI B paboueid 30He.

Pacuernas Touka HaxoaMTCs Ha paccTosHUM 1 M OT anmapata (puc. 5.1).

TexHuueckas xapakTepuCTHKa cBapovHOro ammapara Y3AII-1 [6].

1. MomHOCTh MarHUTOCTPUKIIMOHHOTO YJIBTPa3BYKOBOro usiyuarens [IMC-
15-2,5...3 xBT.

2. Paboyas gacrota - 20 xI'1I.

3. AMIuTyna kojiebaHuit pabovero Topiia BOJIHOBOAA-HHCTPYMEHTA - 7 MKM.

Pemienne. Oxxupaemblii ypoBEHb 3BYKOBOT'O JAaBJIEHUS B PACUETHOM TOUKE
OTIPENEIIAETCS U3 BBIPAXKEHMUS, B3ITOTO U3 [9, 18]

L=L,-104gS,

P .

rae L, =10/g— - ypoBeHB 3BYKOBOI MOIIHOCTH M3IyYCHUS,
0

P - MOIITHOCTP M3JTy4aeMoro yiabTpa3Byka, BT;

Py = 10 2Br— IOPOTOBOE 3HAYEHUE 3BYKOBOTO JABJICHUS;

S=2mr?,

=1 M - paccrosiHh€ OT BOJIHOBOJA-MHCTPYMEHTA [0 PACYETHOM TOUKH.
MoIIHOCT U3Ty4aeMoro ylbTpa3Byka HaX0uM 1o ¢popMmyiie

P=v?.S,-R,
rie v - 3bdexKTUBHOE 3HAaYCHHE KOJIEOATEIPHOM CKOPOCTH, BEJIMYMHA
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KOTOpO# paBHsieTcs [4].

PT

=v;0,zp;c:o:'t?‘a§:§3;g:‘ gl
NI KR AAK I A
X ?0‘.’0"0: SRR

/NI

Puc, 5.1, Cxema ymTpassykoboft
cBapku nnacrmacce: 1 ~ BonHopoa-
MHCTPYMeHT; 2 ~ cBapHBaeMble
napesust; PT - pacuerHas Touka

U_(DA_ZTCf-A
V2o 2

f - vacTora ynpTpa3BykoBbIX Kosiebanuii, 20000 I';
A - ammuiTya KosieO0aHuii Topila BOJHOBOIA-UHCTPYMEHTA, 7 MKM;

Sy - monanpe U3Mydaroueil MOBEpXHOCTH TOPIia BOJIHOBOJA, S, = 1074 M2;

R - ymenpHOE aKyCTHYECKOE CONPOTHBIICHHE CBAPHBACMOIO MaTepuana (s
oprerexia R =1,7-10° H-c/m).
ITo dhbopmyie (5.3) HaxoauM BEJIMUUHY KOJIeOAaTeIbHONU CKOPOCTH
. 2:314-20000-7 107°
V2

[loncraBuB wW3BeCTHbIE BENMYMHBI B (5.2), TOJy4HM, 4YTO H3Iydaemas
YJIBTPa3BYKOBasi MOIIHOCTb

P=0,628>-10""-1,7-10° =68 Br,
a YPOBEHb 3BYKOBOM MOIIHOCTH —

68
Ly =100g. =7 =138 1b.

=0,628 m/c.

[ToncraBus 3Hayenus lp, 1 S B popmyiny (5.1), HaXoaUM ypOBEHB 3BYKOBOTO
JTaBJICHHUS
L =138-10/g(2-314-12)=138—-8=130 1.
Cornmacno T'OCTy 12.1.001-75 npomycTuMble YpOBHU YJIBTPa3BYKOBOTO

JaBJICHUS Ha pa6oq1/1x MCCTAaX, HOPMUPYCMbBIC B TPCTHLOKTABHBLIX IIOJIOCAX YaCTOT,
COOTBCTCTBYIOT CJICAYIOIIUM 3HAYCHUSM.
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Tabnuua 5.1

CpenHereoMeTpu4eCcKue 4acToThl | YPOBHH 3BYKOBOI'O JaBieHus, 1b
TPETHOKTABHBIX TOJOC, 1

12500 75
16000 85
20000 u BbIILIE 110

[Io Tabmuie pgomyckaemblii YpPOBEHb 3BYKOBOIO JaBJCHHUS B  IIPO-
U3BOJICTBEHHOM MoMenieHnu coctasisier 110 b mpu AnuTenbHOCTH BO3AEUCTBUS
YJIBTpa3ByKa B TEUEHNUE BOCBMHYACOBOTO pab0o4ero JHs.

CpaBHUBas pacCUUTAaHHOE 3HAYEHHE YPOBHS YJIbTPa3ByKOBOTO JAaBiieHus L B
pacyeTHOM TOYKE C HOPMAaTUMBHBIM 3HAYCHUEM YPOBHS 3BYKOBOI'O JIABJICHMS,
orpeensieM TpedyeMoe CHUKEHUE YPOBHS 3BYKOBOIO JJaBJICHUS

AL, =L-L,,, =130-110=20.

Jlns 3amuThl paboTarOIIUX OT HEMOCPEJACTBEHHOTO (IPSMOT0) BO3JICHUCTBUS
yIbTpa3ByKa IMPU KCIUTyaTallUM CBAPOYHBIX MAIIUH PEKOMEHAYETCS NMPUMEHEHUE
9KpaHOB. B 3aBHCHMOCTH OT YCIOBHM TEXHOJOTHH JKpaHbl MOTYT OBITh
MOJIBYDKHBIMU M HETIOABHMKHBIMU [22].

Ha puc. 5.2 mpuBenen rpaduk Uil mMojicueTa CHHXKCHHUSI YPOBHS 3BYKOBOTO
JIaBJICHHUS B TOYKE, PACIOJIOKEHHOM Ha paccrosHun D ot skpana Beicotort H . Ilo
TOpU30HTAILHOM ocH rpaduka oTioxkeHa BeauuuHa N, paBHas [10]

2 2
N:E R 1+(ﬂj -1(+D 1+(Ej -11|,
A R D

rIe A - JUIMHA BOJIHBI YJIBTPa3BYKOBBIX kojeOanuit (mpu f=20000 I'm A=
0,017 m);

R - paccTostHue OT HCTOYHHKA 3BYKa J10 3kpaHa (mpuHumMaeM R=03 m);

H - BeicoTa skpana (H=0,3 M 10 KOHCTPYKTHBHBIM COOOpPaKEHUSM);

D - paccTosiHME OT UICTOYHHUKA 3BYKa JI0 pacyeTHoU Touku (D=1 m).

25t ?? -

2 /

Puc, 5,2. Crookexue

5
YPOBHSI 3BYXOBOI'O RaB-
7IeHHS B S8BHCHMOCTH
f0 ] OT BLICOTBI BKpaHa X
paccTofsHHs A0 Hero
: 5 . OT HCTOYHMKA 3ByKA

'Vlv L %
0 5 10 9

[TogpcTaBuB U3BECTHBIC BEIUYUHBI B GopMyity (5.5), HAXOIUM BEIUUUHY
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2 0,3Y
N=—_|03(1+1-1)+| 1+ =] -1|=144.

T 0017

[To rpaduky (puc. 5,2) onpezensieM BEIUUYUHY CHUKEHHUS YPOBHS 3BYKOBOTO
J@BICHHUS. B PACYCTHOH TOYKE B pe3ylbTaTe YCTaHOBKM dKkpaHa AL, =23 nb.

Takum oOpa3oM, ycTaHOBKAa dKpaHa MEXJIYy CBApOYHBIM allllapaToM s pacueTHOU
TOYKOM IIPpUBOAUT K HCO6XOI[I/IMOMy CHMJXKCHHUIO YPOBHA 3BYKOBOI'O Jd4aBJICHUA
AL, > AL,

VYcraHoBKkH, mNpu pabOTE KOTOPBIX YPOBHHM YJIbTPa3BYKOBOI'O JIaBJICHUS
3HAQUUTENBHO TMPEBBIMIAIOT NPEAEIIbHO-IONYCTUMBIE, PAa3MEIIAIOT B OTIEIbHBIX
nomenieHusx. Ilpy aTomM TOMOJHUTEIBLHO HEOOXOAMMO MPUMEHSATH MEPHI IO
3BYKOIIOIJIOLIEHUIO.

Pacuer M HpoeKkTUpOBaHUE 3BYKONOMIOMIAIONIUX KOXXYXOB U OTPaXICHUI,
BbIOOP KOHCTPYKLIMU 3BYKOIIOTJIOIIAOLIEH OOJIMLIOBKM M pacyeT CHMKEHHUS IIyma
IIPU €€ YCTAaHOBKE JIOCTATOYHO MOAPOOHO U3JI0KEHHI B [9, 18, 22] .

B kauecTBe MHAMBUAYAJIBHBIX CPEJCTB 3aIIUTHl OPraHOB CIIyXa UCHOJIb3YIOTCS
BHYTpPEHHHE U HapykHble aHTU(OHBI KOHCTpyKunu BITHUNOT.

11. OCHOBBI ITPOEKTUPOBAHMUA 3AHIMTHBIX DKPAHOB OT
JEKTPOMATHUTHBIX U3JTYUEHUA BBICOKOU YACTOTHI

11.1. O6uue cBegeHnst 00 FJIEKTPOMATHUTHBIX MOJIAX

DNEeKTpOMarHUTHOE T0JIe 00JIalaeT PHEPruei W PachpoCTpPaHSIETCs B BUJE
AJIEKTPOMArHUTHBIX BOJH. CKOPOCTh pachpoCTpaHeHHs KojeOaHuii B BO3IyXe V
108
paBHa ckopoctu cBeTa 3 “10° m/c. [{nrHa BOJIHBI 3aBUCHUT OT YaCTOTHI

L
7\—?, (l)

T A - IJIMHA BOJHEL, M;
L - CKOPOCTb PaclpOCTpaHEeHHs KoieOaHui, M/C;
f - vactora xonedanuii, I'11.

B 30Hax OoT ucTOYHMKA W3Iy4YCHUS, UMEIOIMMNX paauyc MeHee 1/6 ITUHbI
BOJIHBI, DJICKTPOMArHUTHAs BOJIHA €lle Ha c(hOpMUpPOBaHA, TOITOMY WHTEHCUBHOCTD
OMII oneHmBaeTcs pasaeibHO HANPsHKEHHOCTBIO dnekTpuuecko E  (B/M) m
marautHo H (A/M) cocTaBistomux mosis.

BosgeiictBue OMII Ha 4denmoBeka COCTOUT B CIEAYIOMIEM: B AJIEKTPUYECKOM
MOJIE aTOMbl U MOJIEKYJbI, U3 KOTOPBIX COCTOUT TEJO YEJIOBEKA, MOJSPU3YIOTCS.
[TonsipHble MOJIEKYJIBI OPUEHTUPYIOTCS MO HaIPaBIICHHIO pacrpocTpaHeHus OMII,
MOSIBJIIFOTCS HOHHBIEC TOKH.

JmnrensHoe Bo3aericTBue DMII HU3KO# YacTOTHI HEOOJIBIIONH HHTCHCHBHOCTH
NPUBOJUT K PAa3IMYHBIM HEPBHBIM M CEPJEYHO-COCYIUCTHIM PaCCTPONCTBAM
(rosoBHOM 00JIM, yTOMIIIEMOCTH, HAPYILIEHHUIO CHA, 00JI B 00JIaCTH cep/lia v T.I1.).



39

C YBEIIMYECHUEM HaIpPsSKEHHOCTH AIEKTPOMArHUTHOTO o,
MPOJOJKATEILHOCTH OOJyUY€HHUsI M YacTOThl KOJIeOAaHUM BO3/ICMCTBUE HA YeJOBEKa
Bo3pacrtaeT. [Ipu BozneiictBun DMII ywacroToil Beime 60 kI'l HacTymaer HarpeB
TkaHeil. OOnydyeHue OCOOCHHO BPEAHO MJis TJia3, MO3ra, IOJOBBIX  OpPraHOB.
OO6utydyeHue TJ1a3 BhI3bIBACT MOMYTHEHHE XpycTaluka (katapakty). [Ipu miuotHocTn
motoka oHeprud Beime 100 Br/M? opraHMsM He  CIPaBISIeTCS. C OTBOZOM
oOpa3ylolieics TeIIoThl U TEMIIEpaTypa Teja MOBBIIIAETCA. DTO MOXKET MPUBECTU K
TEIJIOBOMY y1apy (TOJIOBHOM 0011, pBOTE, 0OMOPOKY).

Hcrounnkamu OMII Bbicokoil 4yactoTel (BY) M ynbTpaBBICOKOH YacTOTHI
(YBY) Ha MalIMHOCTPOUTENBHBIX MPEANPUATHUIX SIBISIOTCS TJIABUIILHO-3aKaJI0YHbIE
U CYUIUWJIbHBIC YCTAHOBKHU. /{71 MHAYKIIMOHHOTO HarpeBa MeTajlla NPUMEHSIOTCS
yctaHoBku (pucyHok 11.1,a), coctosmme u3 TpaHchopMmaropa, BBIIPIMUTES,
reHeparopa u MHAyKTopa. /(s HarpeBa HEMETaUIMUYECKUX MaTepHalioB (Harpumep,
JIPEBECUHBI) BMECTO MHIYKIIMOHHOM KATYIIIKH UCIIOIB3YETCs KOHACHCATOP (PUCYHOK
11.1,6). UcrounrkaMu U3Ty4YEeHUN SBISIETCS MHIYKTOP WM KOHACHCATOP, a TaKXKe
TE€HEpaTop U JIMHUS MEPENAYN OT T€HEPATOPa K UHAYKTOPY WM KOHJIEHCATOPY.

Paboune mecta 1o oOCHYKMBaHUIO HarpeBaTENbHBIX YCTAaHOBOK OOBIYHO
HaXOJsATCs B ObkHer 30He BozaencTBus OMII, rae cooTHoNIeHHe HAPSHKEHHOCTEN
aneKTpuYeckon E ¥ marHutHOM cocrtaBisiromien H 3aBUCHUT OT BUAa MCTOYHMKA
M3JIy4YeHUsl (KOHAEHCATOp WU UHYKTOP).

HanpsokeHHOCTh MarHUTHOM — cocTaBisiomied moiss (0T  HMHIYKTOpPA)
paccuuThIBaeTCs 1o popmyrie:

_o LRy,

5 B, (11.2)
4-r

rae H - HanpspkeHHOCTh MarHUTHOM coctaBiisironiedn OMII Ha paccTossHUM T OT
YCTaHOBKH, A/M;

® - YUCJIO BUTKOB KaTYIIKH (MHIYKTOPA);

| - cuna Toka B Karymike, A;

Ruux - pamuyc KaTyluiku HHAYKTOpa, M;

I' - paccTOsSIHUE OT KaTYIIKH JI0 pabovero MecTa, M;

B - ko3P PHUIHEHT, 3aBUCAIIMNA OT OTHOIICHUS I/Ry,; ¥ I /Ry, (OmIpenensercs
10 KPUBOW PUCYHOK 2.2, ipy OTHOIICHHUH 1/R ;y;;, Oobie 10 koaddumment f = 1);

|« - BeICOTA (JUTMHA) KATYIIKA HHAYKTOpa, M.
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1 - Tparcdopmatop; 2 - BEIIPSIMUTENB; 3 - TeHEpaTop; 4 - UHAYKTOD;
S - KoHJIeHcaTop; 6 — u3nenue

Pucynok 11.1 - Cxema renepatopa /i HarpeBa MeTauia (a)

U HarpeBa HEMETAJUTMYECKUX MaTepuaion (0)

A %f 007 be o,
5 /™ Rup
[T ,
3 - K10
) 5 L1 T Ruy
4'5 \g\ \//./
1 S 4
a8 = Ry
e A
05 — -
0,4 . g '\ é{ _
03 Pas T~ re,,,,A2
0‘2 \N\‘\.\ \ eK
045 e B =4
01 T~ ity
1452 4 7101520 be g

Pucynox 11.2 — I'paduxu ayist onpenenenus kodddumuenTa 3

HanpskeHHOCTh  3yiekTprueckor coctaBisiromiedn OMII or konaeHcaropa
MOYHO PacCUHTAaTh 10 hopMyJIe:
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E = % (11.3)
'Tc . .

rje S - IIomak MIACTHH KOHACHCATOPA, M,
K - koapdunment, 3aBucAmMN OT MaTepHala, pPACHOJIOKEHHOTO MEXIY
IUTACTUHAMU;
d - paccrosiHEEe MEXTy TUTACTUHAMH KOHJ/ICHCATOPA, M;
I - paccTrosHue OT KOHAEHcaTopa JO TOYKH, TJleé OIpeaesercs
HANPSHKEHHOCTD, M.

11.2 HopmupoBanue Bo3aeiicrBust IMII BbICOKOII 4acTOTHI

I[Io TOCT 12.1.006-84 [1] B pmmamazoHe uactor 60 xI'm...300 MI
HOPMHUPYETCS HAMPSHKEHHOCTh AJIEKTPUYECKOM M MarHUTHOM cocTaBistonmx OMII,
a TaK)Ke DHEepreTuyeckasl Harpy3ka Ha 4esIOBeKa:

O =E*- T, (11.4)
9y =H?- T, (11.5)

rae O - SHEepreTHuYecKas Harpyska, co3/iaBaeMasi JJIEKTPHUECKUM TOJIEM,
(B/m)* " u;
Oy - dHepreTuyeckas Harpy3ka, co3/iaBaeMasi MAarHUTHBIM TosieM, (A/M) 2
T - Bpemsl BO3/A€MCTBUS HAa YEIIOBEKA, Y.

[IpenensHo nomyctumoe 3Hauenue E u H B quamazone wactor 60kI11...300
MI 11 Ha pabouux MecTax NepcoHasa CIEAYeT OMPEAeNaTh HCXOMS U3 JIOMyCTHMOM
HHEPreTUYECKON HArpy3KH M BPEMEHH BO3ACHCTBUSL 10 (popMyiam:

9EH[[
Epp = T ° (11.6)
On
Hpyy = Tml , (11.7)
rne E,;, m H,; - mnpenesbHO [OONMyCTUMBIE 3HAYEHUS HANPSKEHHOCTH

AJIeKTpUYecKoro, B/mM, 1 MarHuTHOTO, A/M, TTOJIEH;
OFnx U Oy - TPEAEIBHO JTOMYCTUMBIE 3HAYEHUSI SHEPreTUYECKOW HArPy3KHU B
2. 2.
TeueHue padouero aus (B/mM)™ g u (A/M)" " u.

Ta6nuna 11.2 - 3navenus E;, Hyy, Ogns ¥ DHg

[TapameTp IIpenenbHble 3HaUueHU B quana3zone, MI g
0t 0,06 103 | cB.3 71030 | cB.30 10 300




42

E,,., B/M 500 300 80

H,.., A/M 50 - -
Dpnn (B/M) 4 20000 7000 800
N 200 - -

OaHOBpEMEHHOE BO3JEHCTBUE DJICKTPUYSCKMX M MArHUTHBIX II0JeH B
nuara3one yactot ot 0,06 1o 3 MI'11 cineayer cuntarh HOMYCTUMOM MPU  yCIOBUHU

C) €]
E 4 7H <. (11.8)

SEnn Ban[

Hpumep. Ilpu gactore DMII 100 k[ m3mMepeHHOE 3HAYEHWE HANPSIKEHHOCTU
anektpuueckoro mnonss E = 50 B/m, Bpems Bo3neiicTBus 8§ u.
OHepreTudeckas Harpy3ka

e =E?. T=50% 8=20000 (B/m) 4,

1.€. ipu E = 50 B/M gomyckaercst B TeueHne pabovero JHs HaX0XKICHHE Jroaen 0e3
CPEZCTB 3aLIUTHI.

Ipumep. IIpu gyactore IMII 100 kI'1iy HanpspkeHHOCTH MarHuTHOTO oISt H =50A/Mm.
Bo3moskHOe Bpemsi HaXOXKACHHS JItoJIed B 3TOM 30HE 0e3 CpeicTB
3aIUTHI

Oty 200
T=—="7=0,084=48vmn
H 50

T.€. BpeMs MeHble 5 MuH. [loatomy H,; = 50 A/m, u eciiu H Oyzaer Bbiie Hy,
TO 3alpellaercs Aake KPaTKOBPEMEHHOE NpeObIBaHME JIOAECH B 3TOM 30HE 0e3
CPEICTB 3aIUTHI.

Mpumep. [Ipu wactore OMII 100 kI’ HanpsHKEHHOCTh SJIEKTPUUYECKOM
coctrapisitoniedt mons E = 50 B/M u HanmpspkeHHOCTh MarHUTHOMU
coctaBysitoniedt moinst H = 5 A/m. DHepreTudeckas Harpyska mpu
BpeMeHU pPabOTHhI 4 U:

D =50° 4 =10 000 (B/m)*" 4,
Oy =5% 4=100 (A/M)*" g,

yCIIOBUE

9 _ Ou _ 10000 100 _
Dp Dy 20000 200

oo
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T.€. IOMycKaeTcs paboTa B TeueHue 4 4 6e3 CPeICTB 3aIUTHI.

11.3 3ammuTa oT BO31eHCTBUS 3JIEKTPOMATHUTHBIX MOJIe HMHAYKTOpa
1 KOHJIEHCATopa

Jns 3ammThl  OOCTYKMBAIOIIETO IMEpCcoHaja OT SJEKTPOMArHUTHBIX IOJIEH
WHJIYKTOPOB M KOHJICHCATOPOB HX OSKpaHupyroT. Dopma »HKpaHa JIOJHKHA
YAOBJIETBOPSATh KOHCTPYKTHUBHBIM U JKCIUTyaTAallUOHHBIM TPEOOBAHUAM. OKpaHbI
MIPUMEHSIOTCS CIUIOIIHBIE ¢ BEHTWIALIMOHHBIMA U CMOTPOBBIMH OKHAMH, & TaKXE B
dopMe IITMHAPA WK TPAMOYTOIBHOTO Napaiuienenunenaa (pucynok 11.3).

JIns naBUIIbHOM MEYM SKPaH MOXKET UMETh BUJ KOJIMAKa, KOTOPBIA CTABUTCS
Ha META/UIMYECKOE 3a3eMJICHHOE OCHOBAHHE, IIOABEJACHHOE IIOJ Medb, TaK YTO
MEXIY KOJITAKOM M OCHOBAaHHUEM CO3AAETCS XOPOIIMM 3JIEKTPUYECKUN KOHTAKT U
OHU CO3JaI0T 3aMKHYTHIM 53KpaH. Takoil SKpaH MNPAKTUYECKH HE MPOMYCKAET
AJIEKTPOMArHMTHOE U3JIydyeHue. B BepxHel 4acTH KoJiaka BMOHTUPOBAH BBITSKHON
30HT. [l obecrieyeHnss CBOOOHOTO JOCTyMa K IeUd IMpHU €€ 3arpys3ke, BBITPY3Ke
WM PEMOHTE HaJ MEYbI0 YCTAaHOBJICH CHEUMAIbHBIA MEXaHWU3M IS TOJAbEMa
KOJITlaka Ha BeICOTY 710 2 M. [loabeM KokyXxa COJIOKHMPOBAaH C OTKIIOYCHUEM TEUH OT
WCTOYHMKA MUTAHUS.

a
a ,DQKE Raup 5 /= —
| & 5 L Ak Aaxp/
3 / 2 4B % i \ ’ /4_ __/_/ ‘ @A-Q
Rvmp, N / / ”“‘ '4'/_;.;/"@ /'\'
P — j_: ‘21 i —= 7 . /\’%
Y=< p N
& — R ) i nf'e.
SI; l /k 1| N
| : \a ; Qp‘

1 - munmuHapUYecKuit 3KpaH; 2 - maTpyooK; 3 - KOKYX-9KpaH YCTaHOBKH;

4 - xopoOUaThIif dKpaH; 5 - SKpaH YCTAaHOBKHU

Pucynox 11.3 - DxpanupoBanue nHIyKTOpa (a) 1 KoHAeHcaTtopa (0)

[Ipy MaccoBOM TPOM3BOACTBE KakuWx JUOO JeTaled ycTpaumBaeTcs
KOHBEWEpHas 110/1a4a 3ar0TOBOK B HarpeBaTEIbHbIM UHIAYKTOP.

KonBeliep Mmo3BoJs€T HAaNpaBisATh 3arOTOBKM B THE3Ja HA 3HAYUTEIBHOM
PAaCCTOSTHUM OT UHAYKTOPA, I1€ HANPSIKEHHOCTh 3JIEKTPOMArHUTHOIO I10JII MEHBIIIE.
DKpaH Takoro HHIYKTOpa OOBIYHO TMPEACTaBIseT COOOW TMOJIBIM  LMJIMHID
(pacmosyio’KeHHBIM BEPTUKAIBHO WJIM TOPU30HTAIBHO) U MATPYOOK, 3aKpEIJICHHbIN Ha
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KOXKyX€-3KpaHa yCTaHOBKHM (cM. pucyHOK 11.3, a). DkpaH H3rotaBIMBaKT W3
JUCTOBOM CTaju, AJIIOMUHUS WM MEIH, TOJIUHON He MeHee 0,8 MM.

Tak kak d5KpaH uMeeT OOJbIIME pa3Mepbl OTBEPCTHH, TO TMOBBIIICHHUE
(b (HEKTUBHOCTH SKPAHUPOBAHHUS TMOJIYHAETCs 32 CUET YBEJIWYEHUs JJIMHBI HSKpaHa
Lo -

Cnegyer OTMETUTBH, YTO HHIYKTOpP CO3[a€T HauOoJiee MOILIHOE H3Iy4YCHUE,
KOrla B HEro He BBeJeHa (KaKk CepACYHMK B MHIYKIHUOHHYIO KaTYIIKY)
oOpaOateiBaemasi 3arotoBka. llocie BBeAeHHsS] 3aroTOBKM B HWHAYKTOP BHEIIIHEE
U3JlyueHHe  pe3ko  ymeHbmaercs.  IloatomMy — menecooOpa3sHO — yCTaHOBKY
aBTOMATUYECKU BKIIIOYATh TOJIBKO MOCIIE BBEJICHUS 3aTOTOBKU B MHAYKTOD.

[Ipu AudRIEKTpUUECKOM HarpeBe paboune KOHJEHCATOPHI, KaK  MpPaBUIIO,
MOMEIIAIOTCS B CIICHUATbHBIX KaMepaX, KOTOphIE CIenyeT dKpaHupoBaTh. Eciu xe
paboumii KOHJIEHCATOP JOJDKEH HaXOIUTHCS B MOMEIICHUH OTKPBITO, €T0 MOYKHO
HKpPaHUPOBATh aHAJIOTMYHO HArpPEeBATEIbHOMY MHAYKTOPY - MPSIMOYTOJIBHOM MOJIOM
TpyOOil U3 Tex ke MarepuaioB (cM. pucyHok 11.3, 6).

O¢ddexT 3ammTHl OT 3JIEKTPOMAarHUTHBIX TMOJIEW MPU AUDIEKTPUUECKOM
HarpeBe OyAeT 3HAYUTENIEH, €CJIM NPUMEHUTh NEAaJbHOE BKIIOUEHNUE KOHIEHCATOpa
WA KOHBEHEPHYIO M01auy 00pabaThIBa€MbIX 3arOTOBOK B 30HY Harpesa.

12. OCHOBBI ITPOEKTUPOBAHUA 3AHIMTHBIX DKPAHOB
OT DJIEKTPOMATHUTHBIX U3JIYUYEHUH CBY

12.1 OO6mue cBenenusi 00 dIeKTpoMarHuTHHIX moJjsix CBU

HUcrounukamu  OMII  cBepxBeicokux  yacror  (CBY)  saBastoTcs
PAIUOTEXHUYECKUE U AJIIEKTPOHHBIE YCTPOMCTBA, MPUMEHSEMBIE ISl PaIUOCBSI3U,
pPaauoNIOKallMd U PaIuOTENEMETPUN (TEHEPATOPBI CBEPXBBICOKUX YACTOT, OTKPBITHIC
KOHIIbI BOJITHOBOJ/IOB, AaHTEHHBI).

HaumeHnoBanue nuamnasona YacrtoTa xonebanuii JInvHa BOJIHBI
CgepxBbicokre yacToTel (CBY) 300 MI'1...300 I'T' I m.. 1 MM

PaGoune mecta mo oOcmyxkuBanuto CBY-ammapatypbl HaXOJsATCsS B JajbHEH
30HE, PACIOJIOKCHHOW Ha paccTosHUM Oojiee 1/6 IIuHBI BOJHBI OT MCTOYHHKA. B
3TO# 30HE Bo3AeiicTBUsl DMII olleHMBaeTCsl MIOTHOCTHIO MOTOKA SHEPTUU

- —

IT=E-H,

2.

rjae I1 - mioTHoCTh oTOKA SHEpruu, B1/mM*,
E - HanpsKeHHOCTH 3iekTpuyeckoi coctasisitonieit OMIL, B/wm;
H - HanpsbkeHHOCTh MarHUTHOM cocTtaBistomeid OMII, A/m.

OOBIYHO AJIEKTPOMArHUTHOE TOJIE OT HMCTOYHHMKA paCIpeselisieTcs BO  BCE
CTOPOHBI paBHOMEPHO. B 3TOM cilydae MmIOTHOCTh MOTOKA SHEPTUU PACCUNUTHIBACTCS
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o ¢opmye:
P
IT = HHHZ : (12.1)
4mt-r

2.
rae I - miotHOCTH OTOKA HHEprun OMIL, Br/M*;
P, - MOIIHOCTH M3Iy4EHUS OT UCTOYHUKA, BT;

I' - paccTOsIHUE O NCTOYHMKA U3ITyYEHHUS], M.

Ecnu u3nyyenue nMeeT HarpaBJIEHHBIN XapakTep, Toraa GopMmyna MpUHUMAET
BU/T

P__x
H:4”H‘;r2H, (12.2)
Tc.

7€ Ky - KOO PUIIMEHT HAMpPaBICHHOCTH U3TyYCHUS.

Hanbonee omacHbl aHTEeHHBI paguosiokanmoHHbIX ctaHiui (PJIC), tak kak
OHH 00J1a/1at0T BBICOKUM KOA(DPUIIMEHTOM KOHUEHTPALMH SHEPTUU B ONPEACICHHOM
HanpaBJeHUH (KOd(PPUIIMEHTOM YCWICHHUSI AaHTEHHBI), JOCTUTAIOUIMM JIECSTKOB
ThICSY eAuHUL. OQHAKO U B PYIMX HANPABICHUIX UX U3IYyYEHHE MOXKET IOCTUTaTh
HeCKOTbKHX BT/M° (pucynok 12.1).

oA

> 10 Br/M°

A\

@ I - 10 Bz/if

; A \¢ % -
\‘ / Z DD 0,25 - I Br/vf

e

1 - pabouee mecto; 2 - ctoi (ctenn); 3 — PJIC

Pucynok 12.1 — 3onsl uznyuenus: PJIC B momenienun

12.2. Hopmuposanmue Bo3aeiictBus IMII cBepXBbICOKOH YaCTOTHI
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B muanazone yactor 300 MI'p - 300 I'Tu (CBY) mo I'OCT 12.1.006-84 [2]
HOPMHpPYETCS IUIOTHOCTh NOTOKAa sHepruu Il,; W sHeprermyeckas Harpyska Ha
4esloBeKa 3a pabounii AeHb Oy,

3HaueHHE IUIOTHOCTH IIOTOKA DJHEPrMM HE JOJDKHA Ipesbimars 10
Br/M®, mae NMpu KPaTKOBPEMEHHOM HAXOXICHHH JIIOJCH B 3TOH 30He, T.e. mpu I1
Gonbie 10 B1/m* HaxosKeHre io/eil 6e3 CPEICTB 3aIHThI 3aIPeIaeTCs.

Ecan nnotHocts moroka sHeprum II menee 10 Br/M® MOXHO paccuuMTaTh
JOMMYCTUMOE BpeMs HAaXOXKJIECHHs JIOAEH B 3TOM 30HE (WM, NPU  H3BECTHOM
BPEMEHHM, pACCUMTATHh IMPEIEIBbHO JOIYCTUMOE 3HA4€HUE IUIOTHOCTH II0TOKA
DHEPrUn):

2
Ty = mpu I1 < 10 Br/v® (12.3)
Hpy = npu II; < 10 Br/™®, (12.4)
rne T,, - TpeaenbHO IOMyCTHMOE BpeMsi TpeObIBaHHWS JIOJACH B 30HE

AIEKTPOMArHUTHOTO MOJIA, Y;
On; - HOpPMAaTHUBHAs BEJIMYMHA HYHEPTreTUYECKON HArpy3ku 3a pabouuil JieHb,
Bt "I/Mz;
IT - 3HaYeHME TIIOTHOCTH MOTOKA SHEPTHUH B 30HE HAXOXKACHUS JIFOJIEH, BT/MZ;
I1,; - mpenenbHO IOMYCTUMOE 3HAYECHHE TJIOTHOCTH IMMOTOKA SHEPTHUH, Br/m%;
T - Bpems mpeObIBaHUsI B 30HE 00TyUeHHUs 32 padouyl0 CMEHY, Y.

DHepreTuueckas Harpyska O TpeACTaBisieT cCOOOM CyMMapHbIM TOTOK
sHeprun Il , mpoxonadmuii yepe3 eAUHUIy 00JIy4aeMoOil MOBEPXHOCTHU 3a BpeMs
nenrcTBrs T , U BBIpAXKaeTCs MPOU3BEICHUEM

D=I'T. (12.5)

HopmaTuBHasi BenMYMHA DSHEPreTHUECKOW HArpy3ku 3a pabouwii JeHb
IIPUHUMAETCS PAaBHOM:

. 2
O =2 Bt u/mM™ - JUISL BCEX CllydaeB OOJy4Y€HHUs, UCKIII0Yasi O0IyYyeHUue OT
BPAIAIONIUXCS U CKAHUPYIOIUX aHTEHH;
a2
Om: =20 Bt 'u/M® - nns cimyyaeB 00JydeHHS OT BpallalOUIMXCsl U CKAHUPYIOIIUX

AHTEHH C YaCTOTOM BpallleH!s WU CKaHupoBaHus He Oojiee 1 'l
U CKBa)KEHHOCTBIO HE MeHee 50.

Ipumep. Uctounnkom DMII wacroroid 100 ['T'1 siByisieTca aHTEHHA, BPAILIAIOIIASICA C
nepuomoM 5 o6/mMuH. Ha paGodem mecTte omepatopa TJIOTHOCTH
OTOKa SHepruu cocrapmsier 4 Br/m°. Ompeneauts JOIyCTUMOE
BpeMs HaXxOXJIEHUs OTepaTopa Ha paboueM MeCcTe B CMEHY.

Pemenne
JlomycTtuMasi sHepreTuuyeckass Harpy3ska Ha yenoBeka B jaeHb no ['OCT



47

12.1.006-84 cocrasmser 20 Bt * u/m” . TTo dhopmyie (12.5)

9 20
Ty = —2 =225 4.
Moo 4

T.€. Jomyctumoe Bpems Ty, He OoJee S U.

IIpumep. PaccuurtaTh npenenbHO AOMYCTUMOE 3HAUYEHHE  IUIOTHOCTH ITOTOKA
sHEepruu Ha paboyem mecte ornepaTtopa CBY-ycTaHOBKH.
Bpewms paboTs! onepaTopa 8 u.

Pemenue
[Tpuanmaem no 'OCT 12.1.006-84 HOpMaTUBHYIO BETMYMHY SHEPrETUYECKOM
HArPY3KH Dy =2 BT u/M®.

[To dhopmyiie (9)
I1 —3——2—025 Br/m*
W g 7 |

IIposepsiem I, = 0,25 Br/m® < 10 Br/m’.
Takum 006pazom npenenbHO Jomyctumoe 3nauenue I, pasHo 0,25 Br/M%.
12.3 3amura ot Bo3aeiicrBust IMII

Jns ymenpienns Boznerictsusa OMII npuMeHs0TCS crneayronme Mephl:

- YMEHBIIECHHUE HAIPSHKEHHOCTH M IJIOTHOCTH NOTOKa 3Hepruu OMII myrtem
COTJIaCOBaHMS HArpy30K U MOTJIOTUTENIE MOIIIHOCTH;

- SKpaHUPOBaHUE PAOOUYNX MECT;

- yaaleHue pabodero wmecta oT wucTouHmka OMII (aucraHmuoHHOE
yIPAaBIICHHE);

- palMoHaIbHOE pa3MeIlleHHe B padodeM TMOMEIICHUH 000py10BaHuUs,
W3JIYYarolIero 3JIEKTPOMAarHuTHYIO SHEPTHIO;

- YCTaHOBJICHHWE pallMOHAIBHBIX PEXKUMOB pabOThl 00OpYIOBaHUS U
00CITy’KMBAIOIIET0 MePCOHANa;

- MPUMEHEHHUE MPpeTynpeKaatoNIeld CUrHanu3anuu (CBETOBOM, 3BYKOBOM);

- MPUMEHEHNUE UHIUBUYJIBHBIX CPEJICTB 3aIUTHI.

HaubGonbmas s¢dextuBHOCTh 3amuThl 0T DMII MOXET OBITH JOCTUTHYTA
JOKaNU3aluuend 3JIEKTPOMAarHUTHOTO TMOJSI  PAAMOTEXHUYECKOTO YCTpOMCTBA C
MOMOILIBIO KOPITyCa, a TAKXKE MPUMEHEHUEM dKpaHa.

DKpaHbl U3TOTOBJISIOTCA U3 CTAJIM WU alfoMUHUA. [ 7TyOMHA NMPOHUKHOBEHUS
OMII B »3KkpaH Maja, MOXTOMY JIO0OM 3KpaH U3 COOOpaK€HUS MPOYHOCTHU
M3TOTOBIISIOT TOIIIMHON He MeHee 0,5 MM. JIMCTBI 3KpaHa JIOKHBI OBITH HAJICKHO
COCIMHEHBl MEXIy Cc00oM, oOecreunBasi diekTpuueckuii koHTakT. IlloB
BBITIOJIHACTCS CBAPKOW, TAWKOW WIJIM TOUYEYHOW CBapkKou c marom He Oonee 50 -
100 MmM. DKpaHbI TOJKHBI OBITH 3a3€MJICHBI.

Od4eHb 4acTo B JKPAHUPYIOIIUX YCTPONCTBAX HEOOXOAUMO MPEAYCMOTPETH
OKHA ¥ BEHTWIAIIMOHHBIE OTBepCTUs. [l Toro, 4roObl HE OBLJIO HW3IYYCHHH,
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OTBEpCTHS BBIMOJHAIOTCA OOBIYHO B BHJE MAaTpyOKa C ceTkaMu Ha O00OMX KOHIax
(puCyHOK 2, a), B BUJE OTIEIbHBIX OTPE3KOB TPyO (pUCYHOK 2, 0) WM B BHUJC
COTOBBIX KOHCTPYKIHH (pucyHOK 2, B). [larpyOku u oTpe3ku TpyO (pucyHOK 2, 0)
BBITIOJIHAIOT pOJIb 3alpeleNibHbIX BOJHOBOJIOB, T.€. BOJHOBOJIOB B KOTOPBIX
MOTIepEeYHbIe pa3Mepbl MEHbBIIIE Pa3MEPOB, COOTBETCTBYIOIIUX KPUTUYECKUM UTMHAM
BOJIH. B Takux BOJIHOBOAAX MPOUCXOUT OBICTPOE OCTA0JICHUE U3ITYUCHHUS.

Ecnu  BBICOKOYACTOTHBIE ~ YCTAaHOBKM  pa3MemialoTcss B 00IIeM
MPOM3BOJCTBEHHOM KOpITyC€, TO HX HEOOXOJUMO YCTaHABIMBaTh B YIJIOBBIX
CIIEHUAJIBHO BBIIEJICHHBIX NoMemenusax. [Ipu momuoctn no 30 kBt ycraHoBka
JIOJKHA Pa3MENaThCsl Ha TUIONAAM HE MEeHee 25 m’, a Boime 30 kBT - Gomee 40 M.
[Tomemenne AOMKHO OBITH  O0OPYZOBaHO  OOIICOOMEHHON  BEHTHIISAIIHCH.
BoznyxoBonbl, BO H30€KaHHWE BBICOKOUYACTOTHOTO HArpeBa, BBIMOTHSIIOTCS U3
acOOIleMeHTa, TEKCTOJIWTa, TeThHakca. M3mydeHue OT YCTAaHOBKHM HE JOJDKHO
MIPOHUKATH YE€PE3 CTEHBI, IEPEKPHITUSI, OKOHHBIE PAMBI U J[BEPH.

AHaNOTUYHBIM 00pa3oM JOJDKHBI OBITh 3AIUINEHBI JIFOJH, HAXOMSIIHUECS B
3IaHUM, OT BHEIIHEr0 W3JIy4YeHUs (OT aHTEHH paJUOBEIIAHMS, TEJICBUICHUS,
PaNOIOKAIINHN).

[Tpu pewenun BompocoB 3amuTel o1 IMII HE0OX0AMMO paccuuTaTh paguyc
omacHoi 30HBI 1Mo (opmynam (12.1) unu (12.2), npuHSB 3HAYE€HHUE TUIOTHOCTH
notoka sHepruu [ paBHBIM MpeaeabHO JOMYCTUMOMY 3HAYEHUIO.

Ecnau 3paHus momamaroT B OMACHYIO 30HY, TO HEOOXOJMMO YUMTHIBaTh, UYTO
AJIMEHTHI 3JIaHus CHIDKaroT Bo3zaeicTBue DMII Ha 5...20 nb (Tabnuma 12.2).

JlecoHacoxaeHUs, PACIOJIOKEHHbIE B HENOCPEACTBEHHOM OJM30CTH OT
MCTOYHHUKOB U3My4yeHus, ocnadistor OMII na 3...10 ab.

Ecnu ocnabnenune OMII ctponTenbHBIMUA KOHCTPYKIUSIMUA HE JOCTATOYHO, TO B
MOMEIIIEHUH JOJDKHBI OBITh AKPAaHHPOBAHBI CTEHBI, MOTOJOK, OKOHHBIC U JIBEPHBIC
IpPOEMbI,  BEHTWISIMOHHAs  cucTeMa. MOHTaX  DKpPaHOB  MPOU3BOJAMUTCS
MPUKPETUICHUEM CTAbHBIX WU JIOPAIEBBIX JIUCTOB K IMOBEPXHOCTSIM MOMEIICHHUS.
OTtBepcTusi B dKpaHax JOHKHBI OBITh BBIMOJHEHBI MO TMPUHIIMITY 3aMpPEeAesIbHOTO
BOJIHOBO/IA.

Tak>ke MOTYT OBITh HCTIOJIb30BaHbl SKPAHUPOBAHHBIE KAOMHBI, COOMpPaeMbIC U3
CTQJIbHBIX IIIUTOB.

JInst  MCKITIOYEHUS OTPAXEHUS DJIEKTPOMAarHUTHBIX BOJIH TMPUMEHSIOTCS
PaZMOTIOTIIONIAIOIINE MaTepUaNbl B BHUJE TOHKHX PE3WHOBBIX KOBPHUKOB, JHCTOB
NepJioHa WM JIPEeBECHHBI, TPOMUTAHHONW COOTBETCTBYIOIIMM CcoOcTaBoM. Mx
CKJICHBAIOT WJIM TPUCOCIUHSIIOT K OCHOBE KOHCTPYKIIMHM SKpaHa CIeNHaTbHBIMU
CKpeOKaMH.

B Tex cnydasix, KOrja nepedrncieHHbIe BoIle METObI 3amuThl T BU, YBY n
CBY wuznydeHuil He JarOT J0CTaTo4HOTO A(dekTa (Hampumep, IpU  HACTPOMKE
YCTPOMCTB), HEOOXOAMMO TIOJB30BATHCS WHIUBUIYAIBHBIMUA CPEICTBAMH 3aIlUTHI.
Ecin W3iydeHHe HMeeT HHTEHCHBHOCTH 6onee 10 Br/M°, To HEOGXOIMMO
WCIIOJIB30BaTh OYKHU JaXKe MPU KpAaTKOBpeMEeHHBIX paborax. Oukm tuma OP3-5
U3TOTOBJISIIOTCS. U3 CTEKJIA, TOKPHITOIO CJIOEM TOJIYIPOBOJHUKOBOTO OKCH/IA OJIOBA.
B nuanazone CBY onu ocnabmisitor MomHOCTh uznydenus B 1000 pas.
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N\

a - matpyOoK ¢ ceTkamu; O - OTpe30K TPYObI; B - COTOBAsE KOHCTPYKIIUS
Pucynoxk 12.2 — KoHCTpYKIIMY BEHTUIISIIUOHHBIX U CMOTPOBBIX
OTBEPCTUI U SKPAHOB

Tabmuma 12.1 — Ocnabnenue HIEKTPOMarHUTHBIX u3nydennit CBY
CTPOUTENHHBIMUA KOHCTPYKIUSIMU
Marepuai u 371€MEHTBI OcnabJyieHre MOTOKa YHEPruu
KOHCTPYKIIMHU A=3cMm A=10cMm
Kupnuuynass creHa TOJIIMHOM 21 16
70 cm 22 20
MexaysTaxHoe MepeKphITHE 12 8
OmrykaTypeHHas CT€Ha 3/1aHUs 13 7
OKHa ¢ JBOMHBIMU paMaMH

14.0CHOBBI TIPOEKTUPOBAHMUS OT'PAXKJIEHUIM 151
JAEPEBOOBPABATBIBAIOIIINX CTAHKOB.
SAHIUTA OT MEXAHUYECKHUX ITEPETPY30K

14.1. Orpa:xkaenusi AJsi 1epeBo00padaTHIBAIOIINX CTAHKOB

Pabouas yacTh pexxyuux HHCTPYMEHTOB (MUJI, (ppe3, HOKEBBIX TOJOBOK) JOJIKHA
3aKpBIBATHCSl ABTOMATUYECKH JICHCTBYIONIMM OTrpakaeHueM (pucyHok 22.1 - 22.2),
OTKPBIBAIOIIMMCST BO BpeMsl MPOXOXKACHHs 0o0pabaThlBAeMOro Marepuana Wiu
MHCTPYMEHTA TOJIbKO JUIsl €ro IMpoIycKa Ha BEJIUYHMHY, COOTBETCTBYIOLIYIO
rabaputam o0pabaTbIBa€MOT0 MaTepuralia Mo BICOTE U IIIHUPUHE.

1 — ko)yX; 2 - 3aJHUH CEKTOP; 3 - MepeHUN CEKTOD;
4 - MOABbEMHBIN phIYar; 5 - Haberarmui POTuK
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Pucynok 14.1 - OrpagurenbHoe yCTPOUCTBO MHIIBI
KPYTJIOMWIBHOTO CTaHKa VISl POJIOJIBHON paCUIIOBKH

1 - KoXyX; 2 - MapHUPHL; 3 - ppryaru; 4 - cToika;
5 - cToi cTaHka; 6 - paCKJIMHUBAOIINI HOX

Pucynok 14.2 - OrpagutensHoe yCTPONCTBO MUIBHOTO AMCKA KPYTJIOMHIBHOTO
CTaHKa

HGHOI[BI/I)KHBIG OTpaXKACHUA AOIIYCKACTCA NPUMCHATH B TCX ClIy4dasaX, KOrjga OHH

VCKJIFOYAIOT BO3MOXKHOCTH COINPUKOCHOBEHUS CTAHOYHHMKA C IIPUBEIACHHBIM B

JEUCTBUE PEXKYILUM HHCTPYMEHTOM.
1

2

¢

1 - Hanpagnsromas JuHeNKa; 2 - cToi; 3 - BeepHOe orpaxkeHue padouelt menu; 4
- orpaxkJieHue Hepabouel menu; 5 - oOpabaTeiBaeMblid MaTepuai; 6 - croiika; 7 -
¢dukcarop; 8 - orpaxkaaronfe HUTHI

Pucynox 14.3 - Orpaxaenus menu croia pyroBaibHOTO CTaHKA
a - BeepHOe OrpaxkieHue padbodei menn cToja; 0 - IIACTUHYATOE OTPaXKICHUE
Hepalouel IIeH CTOJA; B - IIUTOBOE OTpakeHue paboyeil menu
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14.2 BbiOop orpaxaeHnii KOHBeliepoB U POOOTH3UPOBAHHBIX
KOMILTEKCOB

JIBrKympecss  4acTH  KOHBEMEpOB, K  KOTOPbIM  BO3MOXEH  JOCTYII
0OCITy’)KMBAIOIIIETO TEepPCOHAaNa M JIUI, padoTalomuX BOJIM3UM KOHBEHEPOB, JOJKHBI
OBITH OTPaK/ICHBI.

Kak mnpaBuio, orpaxJIeHuWe BBIIOJHSAETCS BBICOTOM He MeHee 1,5 M wu3
METAJTMYECKOU CEeTKU C paszmepoMm siueiiku He Oomnee 0,1 m. CeTka okpammBaercs
CUTHaJIbHBIMU IIBETaMM ( UYEpEAYIOLIHECS IOJIOChI YEPHOTO U JKEJITOrO LIBETA).
PacnonoskeHne orpakaeHusi ydacTka ¢ MNPUMEHEHHEM IPOMBIIIJIEHHOrO poboTa U
3JIEMEHTHI €r0 KOHCTPYKIUU MOKa3aHbl Ha pucyHke 14.4.
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1 - orpaxxaenue poOOTH3NPOBAHHOTO YYaCTKa; 2 - MPecc;
3 - BX0J ¢ OJIOKHPOBKOIi; 4 - Tapa; 5 - poOoT;
6 - ynpasisitoliee yCTporucTBO; 7 - MOepHas mojaayda

Pucynok 14.4 - OrpaxieHue ydyacTka ¢ IpUMEHEHHEM MPOMBIIIJIEHHOT0 poboTa
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Hanbonee r¢ppexTuBHO akTHBHOE OrpakaceHue. B mpocTeiiieM ciydae Jis 3Tou
eI MCIOJNb3YIOT MEXAHHUYECKHE KOMMYTAIMOHHBIE YCTPOMCTBA, HaIpUMEDP
KOHTAKTHBIC IUIMTHI, Tpambl WIH JPYyTH€ aHAJIOTMYHBIE ycTpoiicTBa. CurHan mnpu
MOTMaJaHuK YeJIoBeKa B paboyee MPOCTPAHCTBO MEPEIaeTCs B CUCTEMY YIIPaBICHUS,
U TIEpEeMEIlICHHE YeJIOBeKa OJIOKUPYETCSI.

IIpumep Takoro yCcTporcTBa MOKa3aH HAa pUCyHKe 21.2.

Ha pucynke 21.3 mnokazan PTK ¢ koMOuMHHpOBaHHBIM oOrpaxineHuem. B
MEXaHUYECKOM (macCUBHOM)  OTpaXXJI€HUU  YCTPOEHBI  [IBE€  JIBEpU C
ANEKTPUYECKUMHU 3aMKaMU. YelnOBEK MOKET MONAacTh Ha Y4acTOK, TOJBKO OTKpPBIB
OJHYy U3 3TUX naBepeit. [Ipu 3ToM BbIpabaThIBA€TCSA CUTHAN B CUCTEMY YIpPaBICHHUS,
OJIOKMPYIONIYIO IEpEMEIICHHE U paboTy CTaHKa.

my

Pucynox 14.5 - DnekTpoMexaHUYECKOE YCTPOUCTBO OTPaXKACHUS
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1 - orpaxxaenue; 2 - 1BEph C JIEKTPO3AMKOM; 3 -3JIEKTpOIIKa( CTaHKa;

4 - GJI0K PHEPronpuBoAa; 5 - MOHOPEINbC; O - KapeTKa;

7 - cuctema ymnpaBieHus; 8 - CTaHOK; 9 - TakTOBbIN ¢TO; 10 - cKian
Pucynox 14.6 - KomOunupoBannoe orpaxaenue PTK
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1 - orpaxxaenue; 2 - anekTpolkad craHka; 3 - MarasuH;
4 - MOHOPETBC; 5 - TUAPOCTAHIUS; 6 - CTAHOK;
7 -cuctema ynpasieHus; 8 - kaperka; 9 - onopa; 10 -31exTporikad
Pucynok 14.7 - [Ipumep orpaxnenus PTK ¢ ucnonaszoBanuem
AIEKTPOMEXAHUUECKUX YCTPOUCTB
14.3 3ammra 000py10BaHMUS OT MEXaHHUYECKHUX MEPErPy30K

&

B  kawecTBe  3amuUTBl  OT  NEPErpy30K  HUCHOJNB3YIOTCA  MY(THI
(37IeKTpOMAarHuTHbIE, MacisHble, TypOOMy(pThl, My(PThl cUEMIEHUs). DT MY ThI
CTaBATCA MEXAY NPUBOJOM M HHCTpyMEeHTOM. Hampumep, npu 3akIMHUBaHUU
NUTA(QOBAIBHOTO KPYra U YBEIMYECHHH YCUJIUS Ha Kpyre 10 Pmax cpe3aroTcst ITU(THI
Ha MpeoXpaHnuTelbHol Mydre (pucyHok 14.8)
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1 — npuBOJ (3NEKTPOABUTATEND, PEYKTOD); 2 — MPEAOXpaHUTENbHAs My(]PTa;
3 — mwtudT; 4 — ITMQPOBATBHBINA KPYT
Pucynok 14.8 — CxeMa kperieHust MyQThl CLIETICHUS

Juamerp mTUPTOB B NPEAOXPAHUTENHHON My(TE€ MOXKHO ONpPENETUTh W3
ypaBHEHUSI MOMEHTOB CHJI PE3aHUSI U PEaKIMi Ha ITUdTAX:

RPyae =N-T-r (14.1)
rae | — mpeaenbHOe ycuire Ha cpe3 mTugToB, H.
T=0,"F (14.2)
R-Pmax = N-F-r-oy (14.3)

rae  Pmax — MakCcuMalibHOE ycuiue pe3anus, H;
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R — pagnyc num@oBaibHOTO KpyTa, M;
N — YUCJIO MPETOXPAHUTEIIHHBIX 3JIEMEHTOB (IITU(TOB);
I — paccTosiHUE OT LIEHTpa MY(THI JI0 LIEHTpa TU(TA, M;
Onp — NIPEJIEI MPOYHOCTH MaTepuana mTudros, I1a.
2
F-m (14.4)
4
rae F— mromans cedenus ogHoro mrudra, M2;
d — muamerp mrudra, M.
W3 ypaBHennii (14.1) u (14.2) onpenenum  quamerp mudra d:

m? P, -R d— 4P -R
4 n-reo,, T-n-ro,

15 OCHOBBI PACUYETA 3AIIATHBIX OI'PAKIEHUINA U DKPAHOB
METAJIJVIOPEXKYHIUX CTAHKOB

15.1 Pac4yer 3kpaHa Ha U3rud MPU CTATHYECKOM HATPY3Ke

PacueTHas cxema mpeacraBiieHa Ha pucyHke 15.1. Ycunme P npusoxkeHo B
CEpEIMHE DJKpaHa. DKPaH BBINIOJHEH M3 IPO3PAYHOrO CTEKIA, ITOMEHIEHHOIO B
METANIMYECKYI0 PaMKy. Y CHIHE M3THOAET CTEKIO OTHOCUTENBHO OOKOBBIX CTOPOH
PaMKH, a TaK)KE€ BEPXHEU M HUKHEN CTOPOH. [loaTOMY peakunu B KaxXA0U U3 CTOPOH

OynyT paBHbI P/4.
#
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Pucynox 15.1 — Cxema pacyeTa 3kpaHa Ha U3TUO MIPU CTATUUECKON HArpy3Ke
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Tak kak ycwine, NPUIOKEHHOE K CTEKIy DJKpaHa, BOCIPUHUMACTCS
OOKOBBIMU, BEPXHEW U HUKHEH CTOpPOHAMHU PaMKH, TO CyMMapHOE HalpsDKeHHE B
CTEKJIE oTpeesieTcs no popmyie:

=402 +02, (15.1)

r7ie G — CyMMapHOe HaIlpshKeHHe MpH u3ruode crekia, [la;

Ox - HaNpsOKCHHWE TIPU M3THOE CTEKJa OTHOCUTENIBHO ocu X (OTHOCHUTEIHHO

OOKOBBIX CTOPOH paMKH), I1a;
G, - HalpsKEHUE MPU U3rM0e CTEKJIa OTHOCUTEIHHO OCU Z (OTHOCHUTEIBHO

BEpPXHEN M HUYKHEW CTOPOH paMkn), [1a.

HauGomnbiliee HampspkeHWe TP M3rMOE  CTEKJIa OTHOCUTEIBHO oOcu X
BO3HUKAaeT B Touke “C”, rne NpOUCXOOUT pacTshikeHue crekia. Hampsokenue
ornpeaensercs no GopMmyie:

M
Gy = YX " Y vaxe »

X

(15.2)

rae M, — u3rudaroniui MOMEHT OTHOCUTEILHO ocu X, H-M;
Y x— MOMEHT UHEPIIUU CEUCHHS] OTHOCUTEIIBHO OCU X, M*:
Yuaxe — PACCTOSIHME OT Ocu m3rmba X A0 Haubosiee yAaJIeHHOW TOYKU (OT
Touku “O” 1o Touku “C”), M.
M3rubaromnmii MOMEHT

M, =— —=——, (15.3)

rae P — ycunue, npuiiokeHHOE K cepeiuHe dKkpaHa, H;
{ — nnuHa sKpaHa, M.
MOMEHT MHEPIIUM JJIsl MIPSMOYTOJIbHOTO CEYEHHS SKpaHa OTHOCUTENIBHO OCH
X

Y, =———o, (15.4)

rine b — mmpuna sxpana, m;
S — TOJIIIMHA PKpaHa, M.
PaccTostHUE Yy PABHO TIOJIOBHHE TOJIIMHBI 3KpaHa CEYCHUs, TO €CTh

S

=2, 15.5
Yaace =3 (15.5)

[ToncraBuB 3HaueHUs nmapameTpoB ypaBHeHuu (1.3), (1.4) u (1.5) B ypaBHeHUe
(1.2) momyuum
_P-7-12.S  3-P-/
8-b-S*-2 4.b.8%

AHamOTUYHBIM 00pPa30M MOKHO TOJTYYUTh 3HAUCHUE HATIPSDKCHUS TIPU U3TrHoOe
HKpaHa OTHOCUTEIBHO OCU Z

(15.6)

X
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4.0.8%

[ToxcraBuB B ypaBHenue (15.1) 3nauenus o, u 6, u3 gopmyna (15.6) u (15.7)

IMOJIYy4YUM
3.P./ Y (3P-b)°
o= —2 + —2 y
4.b-S 4.1-S

U YIIPOCTUB YPAaBHEHHE

N Y (15.8)

T 4.p.1.52

(15.7)

Oy

15.2 Pacuer 3KpaHOB Ha YIAPHYI0 HATPY3KY

DKpaHbl, BBIMOJHEHHBIE U3 MPO3pPavyHBbIX MAaTEpUAJIOB, MOTYT BOCHPHUHUMATH
YAApHYIO0 HArpy3Ky OT OTJIETAOIIMX OCKOJIKOB MHCTPYMEHTA, KPYITHON CTPYXKH, a
TaKKe OTIEIbHBIX AJIEMEHTOB oOpabaThiBaeMbix netanieid. IIpu yaape OCKOJKOB
9KpaH M3rudaeTcs U MOXKET pa3pyluThes. Cxema BO3JIEUCTBHS OCKOJKAa Ha JKpaH
moka3aHa Ha pucynke 15.2.

Pucynok 2.1 — Cxema pacuera 3KpaHa Ha U3ru0 Mpu JMHAMUYECKON Harpy3Ke

[Ipu monere ockoika W yaape 00 SKpaH KHHETHYECKas DHEPIHsl OCKOJIKa
NepexXoauT B pabOTy MO U3rH0y KpaHa, T.e.

E. =A, (15.9)

KHUH
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g T

riae Ey,; — KHHeTH4ecKas SHepTrus OCKoJka, JIx;
A — pabota Ha u3ru6 skpana, J[x;

M — Macca OCKOJIKA, KT;

U — CKOPOCTb IT0JIETa OCKOJIKA, M/C;

P — IMHAMUYECKoOe ycuiine Ha u3rud sxpana, H;

Oy — BEJIMUMHA MTPOTHOA SKpaHa, M.

Bennuuna nporu6a skpana

rae { — nyvMHa 3KpaHa, M;

p_ .73

JTAH

8y =2
T A8.E-Y,

E — MOJIyJIb YIPYrOCTH MaTepuaia skpana, H/m’;

4
YX — MOMCHT MHCPIHUH CCUCHHA SKpaHa OTHOCUTCIIbHO OCH X, M.

JIns mpsIMOYTOJIBHOTO CEYECHUS

rae b — mmpuna s5kpana, M;
S — ToJIIIMHA PKpaHa, M.

X

b.S*

12

[ToncraBuB ypaBHeHue (2.4) B (2.3) nomyunm

— PHHH

48-E-b-S® 4.E.-b-S%

JuH

0312 Py, 0

JIAH

[ToncraBuB ypaBHenue (2.5) B (2.2) nomyuum

501041

mo?  Puw P -0
2 2 4.E.-b-S8
pz /3

m02 AT

T 4E-p.S

(15.10)

(15.11)

(15.12)

(15.13)

(15.14)
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Hanpsixenue npu uzrude skpana onpezensiercs no Gopmyse

M
G)II/IH: X'y;

Y

X

2.
i€ Gy — HAMIPSDKEHNE B MaTepuane npu u3rude sxpana, H/m*,
M, — u3rubdaronii MOMEHT OTHOCUTENLHO ocHu X, H-M;

y — HanubosbIlIee pacCTOSIHUE OT OCH X JI0 Kpas CEYCHHUS, M,

,-S
>
HN3rubarommii MOMEHT
v Pom £ Pl
2 2 4

W13 ypaHennti (15.15), (15.12), u (15.17) Haiigem

Pu - -12:S  3-P 0
4.p-8%.2  2.p.8%°

o UH

N3 (15.18) ycunme

[ToacrasuB ypaBaenue (19.19) B (15.14) nonyuum
) Ol 4b?8" 12

m-v° = 3
9-1-4-E-b-S

01051

2
‘b-S-/
m.p2 = Jmm D>
9-E

Hanpsixenue B skpaHe oT u3ruda

(15.15)

(15.16)

(15.17)

(15.18)

(15.19)

(15.20)
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pvaeTHaﬂ TOJJIIMHA 3KpaHa
2
S g = L IMVT nv. (15.22)
/-b-oc

J0IT

TI€ Spacy — PACUYETHAS TOJIIUHA DKPaHa, M;
2
O on — JIOMTYCTUMOE HAIpsDKEHUE Ha M3rud maTtepuana skpaHa, H/m”.



