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MNOCTPOEHUE MOJIEA PACIIPOCTPAHEHUSA IIIYMA
HA YYACTKE JINCTOBOM IITAMIIOBKHA
METAJIVIOOBPABATBIBAIOIIEI'O HPEAITPUATHUSA

KocTpomckoii rocy1apcTBEHHBIN TEXHOJIOTUUYECKUN YHUBEPCUTET

O.H. IIIa6aposa, C.B. boiiko, A.A. IlacxuHa

B pabome  npeocmasnena  memoouxa  nocmpoenuss — noJet
PAcnpocmpaHenus — wyma 68  3a20MOBUMENIbHOM — yexe  00HO20 U3
Memaniooopabamvlearowux — npeonpusmuii  2opooa Kocmpomwl.  Jlannas
MemoouKka no3eoJisienm yyecmv  GIUAHUE NPOU3BOOCMBEHHO20 WyMd HA
PAOOMHUKO8 PA3IUYHBIX VUACMKOS8 yexa U 0amv pPeKOMEeHOAyuu no OyeHKe
VPOBHSL UX NPOGheCCUOHATbHO20 PUCKA.

Kniouesvle  cnosa: npouzeoocmeenuwvili  wiym, pabouee  mecmo,

npogeccuoHanvbHblil PUCK, NOJle PACAPOCMPAHEHUs WYMA.

JlucToBas mITaMroBKa, WM IITAMIIOBKA JUCTOBOTO MaTepuala, SBISICTCS
IIUPOKO PACTPOCTPAHEHHOM UM BEChbMa NPOTPECCHBHOM Pa3HOBUIHOCTHIO
TEXHOJIOTUH 00pabOTKHM MeTallla JaBJiecHHeM. B KadecTBe MCXOMHOM 3arOTOBKH
MOT'YT OBITh WCIIOJIP30BaHBl TAaKHWE MaTepHaibl, KaK METAJIMYecKas I10J0ca,
JIMCT, JICHTA U T.N. TEeXHOJOTMYECKHUH Mpoliecc 00pabOTKH JIMCTOBOIO MeTajlia
JABJICHUEM XapaKTEPU3YeTCS TIOBBIIMICHHBIM YPOBHEM IIIymMa Ha pabodmx
MecTax, NpUYEM, IIIyM, BO3HHUKAWOIIHMK TpH paboTe IITAaMIIOBOYHOTO U
KY3HEUHO-TIPECCOBOI0 000PYA0BaHUS, ABIsETCS UMIYJIbCHBIM [1]. HeratuBHoe
BO3JCHCTBHME MMITYJIbCHOTO IIIyMa Ha OpraHu3M pab0OTHHUKA JOKa3aHO

MHOTOYHMCJICHHBIMHU CAHUTAPHO-TUTUCHUYECKUMHU UCCIICIOBAHUSMU [2].



OOGBIYHO B LIeXax METAI000padbaThIBAIOIIUX TPEANPUITUN pa3MEIIaeTCs
HECKOJIbKO MOTOYHBIX JUHUN WM BUAOB obopynoBanus. Ilym, co3mpaBaemblii
MU, MOKET 3HAaYUTEIbHO Pa3INvaThCs M0 YPOBHIO U CHEKTPATbHOMY COCTaBY.
B nmomoOHBIX ciiydasX HEraTUBHOMY BO3JICHCTBHIO IMOJBEPralOTCs HE TOJBKO
pabOTHUKH, Ubsl MIpO(eccCHOHaIbHas IEATEeIbHOCTh CBsSI3aHa C 00OpPYAOBAHHEM,
SBJISIIOIIMMCS. MCTOYHMKOM TIOBBIIIEHHOTO YPOBHS IIymMa, HO U JIpyTHe
paboTHUKU 1Iexa. B coOoTBeTCTBMM C HOpMATHBHBIMU TpeOoBaHusiMu [3], B
npolecce arrecTaldd padouux MECT IO YCIOBUSIM Tpyaa HEOOXOJIUMO
BBISIBJIATH BCE (DAKTOPbI, HETATUBHO BO3JCUCTBYIOIME Ha pabOTHHUKA Ha €ro
paboueM MecTe, B TOM 4HCe U Te, YTO (HOPMHUPYIOTCA HA COCEAHUX padoumX
Mectax. HecMOTpsi Ha 3TO, MPAKTUKA MOKAa3bIBAET, YTO IMPU aHAIU3E YCIOBUI
TpyJla 4acTO JAOMYCKAIOTCS HapyLIEHHUs, CBSI3aHHBIE C HETOJHBIM Y4ETOM BCEX
(GakTOpoB  TMPOM3BOJCTBEHHOHW  CpeAbl,  BIMUSAIOIMIMX  HA  BEJIMYUHY
npodeccuoHaIbHOTO prUcKa pabOTHHKA.

Jnst  OOBEKTMBHOM  OLIGHKM  MPO(PECCHOHAIBHOTO  pHUCKa,  a,
COOTBETCTBEHHO, M Bpe€lla, HAHOCHUMOTO >KM3HM U 3J0pPOBBIO pPabOTHHUKA,
npeayiaraeTcsi METOJAMKa, OCHOBAHHAs Ha aHAJIMW3€ IMOJIEM pacnpoCTpaHEHHS
BpEeIHOTO (paKTOpa Mo TEPPUTOPHUU IIeXa.

Ilone pacnpocmpanenus e6peoHo2o (axkmopa — 30HA, B KOTOPOM
AKCHEPUMEHTAIBHBIM WUJIM PACYETHBIM IYTEM YCTAHOBJIEHBI YPOBHU BPEIHOTO
(dakTopa, HaXOIAIIMECS B ONPENECTEHHOM IUAMa30HE.

HccnenoBanne mpoliecca pacnpoCTpaHEHUs IIyMa B 3arOTOBUTEILHOM
1[exe, MPOBENEHHOE CTYIACHTAMU U COTPYJHUKaMH Kadeapsl MPOMBIITUICHHON
skonoruu u 6e3omacHocTd KI'TY, cocTossI0 M3 HECKOIBKUX JTAIOB:

1 3Tanm — BBIOOP TOYEK U3MEPEHHUS.

AHann3 0COOEHHOCTEHW TEXHOJOTHUYECKOT0 Mporecca o0paboTku MeTasia
MOKa3aj, 4YTO  OCHOBHBIM HCTOYHHUKOM IlIyMa B 3arOTOBUTEILHOM LI€X€
SIBIISTIOTCSL PEBOJILBEPHO — MPOOHMBHBIE TIpecchl FiNn—Power B koimdecTse Tpex

equnul. Kaxgomy npeccy Obl1 npucBoeH nopsiakoBbii HoMep (Nel, Ne2, No3)



(puc.1). IlIym, co3maBaemsblii mpeccamu, HaMu ObLT KJIacCU(UIMPOBAH Kak
UMITYJIbCHBIA, TaK Kak OOOpyJAOBaHHE OTHOCHUTCS K MalllMHaM YAapHOTO
MIPUHLMIIA JEUCTBUA. YAap MOJIOTOM IIO CTAJBHOW IUIACTUHE IPOU3BOJAUT
3HAUYMUTENIbHBI MMIYJIBC LIYMa, JUJIMTEIBHOCTHh 3BYKOBOI'O CHUTHAJIAa KOTOPOIO
COCTaBJISIET MEHEE | CEKyH/IBI.

NMnynbCHBINA MIyM — OJIMH U3 HauOoJee BPeAOHOCHBIX BUAOB IymMa. OH
MpeACTaBiIsieT CcOoOOW 3BYK, JIOCTHTAIOIIMM CBOEro NMKa ObICTpee, 4YeM
cpabaThIBaeT aKycTUYeCKUi pedyieKTopHbI MexaHu3M uenoBeka. LllymoBbie

HMITYJIBChI MOT'YT BBI3bIBATH IOBPCKIACHNUA BO BHYTPCHHEM YX€.
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Puc. 1. Cxema pacnoyioxkeHusi TOUEK U3MEPEHUI YPOBHEHN 3BYKa B

3aroTOBUTCIBHOM LCXEC



JI71st u3MepeHust XapakTepUCTUK UMITYJIbCHOTO IIIyMa Ha TJIaHe 1eXa ObLUIH
MOCTPOCHBI TPU KOOPAUHATHBIE cUCTeMbl. Hauano koopauHaT Kaxa0i CUCTEMBbI
- TOYKH, pAaCIOJOXKEHHbIE B LEHTPE COOTBETCTBYIOIIEro craHka. Ot
TOPU3OHTAILHOW JIMHUHU, COCIUHSIONIEH IEHTPhl CTaHKOB, OBUIM TPOBEIACHBI
ayud moJ yriioM 45 rpanycoB. [lanee Obutv BBIOpaHBI CJIEAYIOIIUE TOYKH JJISI
U3MEpPEHUN yPOBHEU 3BYyKa:

- MEPBBIC TOYKH pacMojiaraIiCh HAa PacCTOSHUU IM OT KpaéB CTaHKa B
HaIpaBJICHUM KaXJ0To jJy4a (puc.l),

- TIOCNIEYIOIIME TOYKH Paclojarajvuch B HAMPABIECHUU KaXJO0ro Jyya ¢
aroMm Sm.

Kaxxnas Touka o6o3Havanach TpEXpa3psgHON KOMOMHAIIMEN YuCeNn BUIA
X.X.X. IlepBoiit pazpsan oOo3zHauan Homep craHka (oT 1 mo 3-x), BTOpod —
HOMEp TOUkH u3MmepeHus (ot 1 go 9-tu), TpeTuit — HoMep Jyda, BAOJIb KOTOPOTO
Obuta pacrmosiokeHa Todyka (oT 1 mgo 8-mm). OOmIEee KOJUYECTBO TOYEK
MU3MEPEHUI paclpoCTpaHeHHs IIyMa OT cTaHkoB Finn — Power Ha Teppuropuun
nexa coctaBuiio 114 mryk.

2 3Tam — npoBe/IeHre U3MEPEHH 1 00paboTKa pe3ynbTaTOB.

N3mepenus xapakTEpUCTUK MMMYIBCHOTO IIyMa B BBIOpAaHHBIX TOYKaX
npopoguiich B cooTBercTBUM ¢ ['OCT 12.1.050-86 wuHTErpHpyrOnmm
mymomepoM 1 kimacca TouHocth SVAN-959. B cooTrBercTBHHM ¢
BBIIIICYKa3aHHBIM  CTaHAapToM  [4]  XapakTEepUCTUKOM  HEMOCTOSHHOIO
(MMIyTBCHOTO) IIyMa Ha pabO4YuX MecTax sIBJSETCS DKBUBAJICHTHBIH YPOBEHB
3Byka B nBA u MakcuMmanbHbIi ypoBeHb 3Byka B ABA |. Jlng oueHku
UMIYJBCHOT'O IIyMa HaMH OBLI M3MEPEH AKBUBAJCHTHBIA YPOBEHb 3BYKA L
nbA. IIpu usmepenusx MukpodoH pacrnosaraics Ha Beicote 1,5 M oT mosna, Obut
OpPUEHTHPOBAH B HAMNPABJICHUM MAKCUMAaJIbHOTO YpPOBHS LIyMa U YJAJ€H He
MEHEeEe 4eM Ha | M OT MCTOYHMKA 3BYKa M CT€H, U HE MeHee ueM Ha 0,5 M oT
omeparopa, mnpoBojslero usMepeHua. CorjacHO METOANKE MPOBEACHUS

m3mepernnit mo 'OCT 12.1.050-86, mpogonKuTenbHOCTh U3MEPEHUST YPOBHEH



3ByKa HEMOCTOSHHOIO IIyMa COCTaBWJIa HE MeHee 30 MUH. B KaXKJI0M Touke. B
KaxJ10M Touke Obu10 pousBeneHo oT 40 no 80 uzMepeHuit.

Ha peBonbBepHO-TIpoOMBHBIX Tmpeccax Finn—Power o6pabartbiBatoTcs
JUCTHI MeTauia pa3indyHon TommuHel (0T 0,8 10 2 MM). DTOT mapaMeTp Takxe
OKa3bpIBaC€T 3HAUMTEIHHOE BIUSHUE Ha YpPOBEHBb co3laBaeMoro mryma. [lpu
U3MEPCHUSX DKBUBAJICHTHOTO YPOBHS 3BYyKAa HaMHM OBUIM BBIOpPAHBI TaKHE
MOMEHTHI pabOThl O00OpPYAOBaHHUS, BO BpeMsi KOTOPHIX 0OpadaThIBajCs JHCT
tonuuHoi 0,8 MM, Harboee 4acTo UCTOIb3YEMBIN HA PEAIPUITHH.

Pesynbrarel uamMepenuii ObuM 00pabOTaHbl B COOTBETCTBUU C METOJIMKOMN
otenku, nznoxxennou B 'OCT 12.1.050-86 [4].

Pe3ynbTaThl H3MEpEHHI TIOKAa3ajIl, YTO SKBHBAJICHTHBIN YPOBEHb 3BYKa Ha
pabounx MecTax ONepaTOpOB MPECCOB IMPEBBIIIACT HOPMATHBHBIC 3HAUYCHMUS,
yctanoBieHnubie CH 2.2.4/2.1.8.562-96, na 8-12 nbA.

W3mepenwst ObUTH TPOU3BEICHBI B CICIYIOIINX PeKUMaX paOOThI CTAHKOB
Finn- Power:

1. Cranok Ne 1 Haxoawmics B pexxume «pabotay, ctaHku Ne2 u Ne3 — B
pPEXUME KOCTAHOBY.

2. Cranku Nel u No2 — B pexxume «pabotay, craHOK Ne3 — B pexume
«OCTaHOBY.

C yu€ToM pa3iIMYHBIX PEKUMOB PAOOTHI O0OPYAOBaHUS, HAJOKCHUS
TOYEK, HEOOXOJMMOCTH TOBTOPHBIX YTOYHSIONIMX W3MEpEHUi, B 0OIIei
CIIOXHOCTU OBLTO Tpou3BeaeHo Ooinee 4500 n3mepeHuit.

3 3Tan— NoCTPOCHUE MOJIEH paclIpoCTpaHEHHUS IITyMa.

B cooTBeTcTBUY C MOMYYEHHBIMU PE3YIbTaTaMU U3MEPEHUN U PEKUMaMU
paboTel 000pymOBaHUS OBUTM TOCTPOEHBI TOJSA PACIPOCTPAHEHHUS IIIyMa B

3aroTOBUTENBHOM Iiexe (puc. 2, puc. 3).
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Puc. 2. Tlons pacnpoctpanenus myma ot ctanka Finn-Power Nel,

3ByKOBOE€ I0JI€ B JAHHOM MPOU3BOIACTBEHHOM ITOMELICHUH SIBIIAECTCS
muddy3apiM.  Paznuuaior cBOOOJHOE 3BYKOBOE TIOJIe, KOTJa BIUSHUE
OTpakarolIuX 3BYKOBBIE BOJHBI MOBEPXHOCTEH HUYTOXHO Maiio, U Auddy3Hoe
3BYKOBOE€ TI0JIe, B KaXX/IOW TOYKE KOTOPOrO IUIOTHOCTh 3BYKOBOW 3HEPrUd U
CpeaHsisl aKyCTUuYecKass MOIIHOCTh Ha €IMHUIlY IUIONIAAy OJIMHAKOBHI BO BCEX
HarpaBJieHUsIX. BHyTpeHHHE TOBEPXHOCTH IMOMEIIEHUS 3arOTOBUTENILHOTO 1I€Xa
OCTOHHBIE M TOATOMY OTpAXAlOT NAJAIONMEe HAa HHUX 3BYKOBBIC BOJHBI.
Huddy3Hoe 3ByKoBOe TOJie XapaKTepU3YeTCs PaBHOW IJIOTHOCTHIO SHEPTUU B
pPa3IMYHBIX  TOYKaX MPOCTPAHCTBA, PABHOBEPOSITHOCTHIO  HAIpPaBJICHUS
3BYKOBBIX JIy4ell (MIOTOKOB 3BYKOBOW SHEPIruM), MOMANAIONIUX B TOUKY IIpUEMa,

¥ TIPOM3BOJIBHBIM 3HaueHUEM (pa3 ITHX Jydeit.




Puc.3. [lons pacnpoctpanenus nryma ot cTankoB Nel u Ne2

Jlnss  Toro 49ToOBI TOCTPOWTH TIOJISI PACHPOCTPAHEHHUS IIIymMa B
3arOoTOBUTEIILHOM II€X€, SKBUBAJICHTHBIC YPOBHHU 3BYyKa OBLIN pacrpeeieHbl Ha
UHTEpBaIbl. BEIOOp MHTEPBAIOB MPOU3BOIUIICS IO AHAJIOTHUU CO CTAaHAAPTHHIMU
MHTEpBaIaMu ypoBHeH 3Byka (nbA), mpeniokeHHBIMH B METOAMKE pacuera
HKBUBAJICHTHOTO YpOBHSA 3ByKa [4]. 3aTeM TOYKH, B KOTOPBIX HM3MEPEHHBIH
YpOBEHb 3BYKa MOMAJaeT B TOT WJIM WHOW HMHTEpBaj, ObUIM OOBEAMHEHBI B
o0uryro 30Hy. [lons pacnpocTpaneHus mryMa B 1ieXe, B COOTBETCTBUHU C YPOBHEM
3BYKOBOT'O JIaBJICHUS BHYTPH 30HBI, OBUIM BBIJACICHBI Pa3HBIMH I[BETAMHU U
MIPOHYMEPOBAHbI:
®=|  -30mna 1, rae ypoBeHb 3ByKa HaXOAUTCs B mipesenax — 88-92 nbA;

- 30Ha 2, TJI¢ YPOBEHb 3ByKa HaXOauTCs B peaenax — 84-88 nbA;

_| -3o0mna 3, rae ypoBeHs 3ByKa HaxoauTcs B mpeaenax — 80-84 nbA;
- 30Ha 4, TJIe ypOBEHB 3ByKa COOTBETCTBYET HOPMATHBHBIM 3HAUYCHUSIM

(amxe 80 nbA).



[IpoBenénuble HCCAENOBAaHMUA IIOKA3ajHd, 4YTO KaXKABIM IIPECC B LIEXE
CO37aeT YHHMKaJIbHOE 3BYyKOBo€ mojie. M3 puc. 2 BUAHO, 4TO mosie HamboJsee
BBICOKOT'O YPOBHSI PACMOJIOAKEHO HA PACCTOSHUM B CPEIHEM 2 M OT MCTOYHHUKA
myma (3oHa 1). [Ipu >TOM MMEHHO B yKa3aHHOW 30HE PaCIOJIOXKEHO padouee
MECTO oIepaTopa, 00CIyHBAIOIIEro Mpecc.

3oHa 2 ¢ ypoBHeM miyMa ot 84 1o 88 nbA pacnosnoxkeHa TakuM o0pa3zoMm,
YTO B JAHHOE 3BYKOBOE II0JIE TNOMaJaroT paboyue MecTa OIlepaTopoB,
oOcnyxkuBaromux He Tosibko mpecc Nel, Ho u Ne2 u Ne3. T.o., omeparopsl
ctaHkoB No2 u Ne3 OyayT HaXOAUTHCS B 30HE C MOBBIIICHHBIM YPOBHEM IIIYMa,
JaXe eClIU UX IMpecchl He paboTaroT B JaHHBIH MOMEHT BpeMmeHHu. [lomumo
orepaTopoB cTaHkoB Finn-Power, 3BykoBoe moiie 30HBI 2 BO3JACHCTBYET M Ha
IpPYrux paOOTHUKOB 3arOTOBUTEIBLHOTO II€Xa, 4Ybs IpodeccroHaIbHas
JESTENbHOCTh HE CBsi3aHa C OOCIYXMBAaHMEM KaKoro-iubo o0opyaoBaHws,
SIBJISIFOIIETOCS. MCTOYHMKOM TIOBBIIICHHOTO YPOBHS IfyMa (THJILOTHHHBIE
HO>KHUIIBI, TUJIPABIMYECKIE THOOUHBIE TIPECCHI).

3ona 3, xapakrepusyomasics ypoBHeM myma oT 80 g0 84 nbA (puc. 2),
OXBaThIBA€T MHOXXECTBO pabOYMX MECT B 3aroTOBUTEIHLHOM I€Xe U
pacmnoJsioxkeHa Ha pacctosHuu oT 10 10 30 M OT UCTOYHMKA HIyMa.

T.o., TOIBKO Ha JOBOJBHO 3HAYUTEIBHOM pACCTOSHUM OT HCTOYHHKA
YPOBEHB IlIyMa B MOMEIMIEHUU COOTBETCTBYET HOPMATUBHBIM 3HAUEHUAM (30HA
4).

MOXHO TPOTHO3UPOBATh, YTO MPHU OJHOBPEMEHHOW pabore AByX (U
0oJee) UCTOYHUKOB IIyMa TPAHUIIBI BCEX 30H CYIIECTBEHHO PACIIUPATCS. DTO
MOATBEPKAAETCS MHCTPYMEHTAJIbHBIMU U3MEPEHUSIMU TOJIEH PacpoCTpAHEHUS
nryma py OJTHOBPEMEHHOU pabote crankoB Finn-Power Nel u Ne2 (puc.3).

W3 puc.3 BUAHO, 9TO B JaHHOM peXUME pabOThl MCTOYHHUKOB IIyMa B
30HY 1, TZie ypOBEHb IlIyMa MPEBBIIIAET JOMYCTUMbIE 3HaueHHs Ha §8-12 nbA,
MOMAIAI0T paboune MecTa BCeX omeparopoB mpeccoB Finn- Power (Nel, Ne2 u

Ne3). I'panwntia 30HEI 2, T7e YpOBeHb ITyma cocTtaBisieT 84-88 nbA, (uto Ha 4-8



nBA mpeBbIlIaeT MOMYCTUMbIE 3HAYEHHUSI) CMECTUIIACh BriayOb MOMEIICHUS Ha
10m. Takxe Ha 10M cMecTUnach rpaHula 30HbI 4.

B pesynbTaTe 3TOrO B 3ByKOBOE MOJIE, co3naBaemoe ctankamu Nel u No2,
HE MONalM TOJBKO paboune MecTa TeX pabOTHUKOB 3arOoTOBUTENBHOrO II€Xa,
KOTOpBIE 00CITyKUBAIOT aBTOMAaTHUYECKYIO MOKPAaCOYHYIO JIMHHUIO,
PAaCIIONIOKEHHYI0 B JIEBOM dYacTu mnomenieHus. Kpome Toro, B mpouecce
HAJOKEHUS TOJIed JApYyr Ha Jpyra, CO3JaeTcs II0JIE CO 3HAYUTEIbHBIM

NPEBBILICHUEM YPOBHS 3ByKa BHYTPH 00JIACTH MEepeceUeHUs TOoJeH.

BbIBO/IbI:

1. [Tpumenenune MIPEIIOKCHHOU METO/IMKH, BKJTIOYAIOIIIEH
NOCTPOCHHE MOJIeH pacpoCTpPaHEHUS 1IyMa, MTO3BOJISET:

o UCCIIeIOBATh OCOOCHHOCTH PACIpOCTPAaHEHUS M BBISBHTH YYaCTKU
HAMOOJIBIICH KOHIICHTPAIIUH IITyMa B IPOU3BOJICTBEHHOM MIOMEIICHHUH;

o OLICHUTh BEPOSITHOCTH IMOMAaJaHusl pado4YMX MECT B 30HBI HamboJee
BBICOKOT'O YPOBHS IIIyMa;

o ceNlaTh BBIBOJI O PAIMOHAIIBHOCTU pa3MeEIIeHus] 000pyI0oBaHUs U
paboyux MECT B MPOU3BOJICTBEHHOM MOMEIIICHHH;

o IPEIOKUTh Hanbosee 3 PEeKTUBHBIE METObI CHIKEHUS IITyMa.

2. [TocTpoeHne nosel pacpoCTpaHEHUs [IyMa Ha paCYETHOM OCHOBE
MO3BOJIUT Pa3paboTaTh METOAUKY AampHOPHOM OIEHKH MpodecCHOHAIBHOTO

pHcKa yiiep6a 310pOBbI0 pa0OTHUKA OT BO3ACHCTBUS aKyCTHUYECKOTO (hakTopa.
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