
 

Geluid : inleiding en begrippen

Citation for published version (APA):
van der Wolf, A. C. H. (1980). Geluid : inleiding en begrippen. (TH Eindhoven. Afd. Werktuigbouwkunde,
Laboratorium voor mechanische technologie en werkplaatstechniek : WT rapporten; Vol. WT0485). Technische
Hogeschool Eindhoven.

Document status and date:
Gepubliceerd: 01/01/1980

Document Version:
Uitgevers PDF, ook bekend als Version of Record

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 04. Oct. 2023

https://research.tue.nl/nl/publications/86250d68-b13d-490a-b5d5-e46cd4aa1653


t 

WT 0485 

COLLEGE "ANALYSE VAN GEREEDSCHAPSWERKTUIGEN" 

Geluid: INLEIDING EN BEGRIPPEN. 

Door: Prof.dr.ir. A.C.H. van der Wolf. 

PT-Rapport nr.: 0485 november 1980. 



RRK 
81 

lJPR 
bsw 

B I BL. TECHN I SCHE 
UNIVERSITEIT 

EINDHOVEN 

t ." ,. 



~~fA!t~ -,~...ttr"l.~ ~UOl~&tfwt1tl~~ 11 

~ ttrM t = IlIL UA t~~ ~ f)ttft;~ 

- ~r1wi&t t~ ~wtJt~~ t~ 1/NY ~ 1M1M,f . 

«~ tAM UM hi f-y aM ~ it1\- Ih' It It M- q u &vi &t 

~lty r.lA1A. 00 U(A) ~ k ~'" ~f.1 '1V 
~~L{}UvWi~~ (ttl '~V. IJ1I I~qq) . 
fblil~ III qo ~{It) t~oU.M ~ itAtvv ~4-{ 
hA~ttpl-~ ~ ~W~erfMWf ,~ W £v\tA,.w,~" 
h-r ~~fA" ki\~ II\JHo{~ ! 

f...t M II\, ~ ~ ~ N tAt Li l A--vdt k 'tAt r ~'kA, 
WktM ¥lIl1AMtM~JtH-f It\ ,t){~1£,.. ~d . 

) geluidsniveau 

'in dB (A) 

: > 100 
95 ... 100 
90 ... 95 
85 ... 90 
80 ... 85 

< 80 
-. ~ ,-,,--, 

industriele werknemers 

aantal 

59000 
95000 

117000 
141000 
165000 
600000 

percentage 

5 
8 

10 
12 
14 
51 

cumulatief 

aantal percentage 

59000 5 
154000 13 
271000 23 
412000 35 
577000 49 

1117000 100 

T KtL 1: """"l "'~ ~ N~l~K4-< kft,.r~­
~ tAJit ~ hktvrtt(;~l L~~ t~ 
~ttrr4qtMtVt (U ~. f ) 



tv h It lJ\.. ht, = Itt fA u.. H ~ Itt- ~ ettA. MY-l" i<.c., 

wwk. tI\-~ u-f ~ N tAt fA t. 4-1r- ct t ~ 'LuM. ~ t'\I AAvr 

~ ~M-r~tA~AAt1~~ k ltt1~" 

- N itA a.M, ~ "-U cru- M ffIJ ~ rt, ~ ~ oc, PJ (4) , h1. 
tU., k1 sVJ r.t t.1M,.1" ¥ ot fM ~ ott. fIv'-(.- tlc. o{t 1M ~ .r t-r t-1Vv, 

~L~qtM-Uot VJ ) ~U tM, '\t{ . tit h"~ I . 

n5 

no 

c: 
i 105 .. • ... 

95 

, 10 

~ 

! 
L-

I~ II I I I 

I" i': US~(Wo/sh -H.o/,) Publit Conlrods Atl on~ OSH 

I 
~f<onodo (InduS/rial So'." Atl. 1971 ) 

S.'gium I K.S. 1J morth 19111 
LS.O. 111999 1'1' 

I'... I' 

'" ~ l'r--
U"iI.d Kingdom ...... 
(Cod. of Practit. 

~ '" '" r-... 
........ 

" 
['\ 
r-.... I' 

f'.~1iI. 
'. 0.1 0.2 1115 0.5 t :1 '6 8 

Ouro/ian of E.polUr. (Hour.) 

fi~~ ,. ~UtMttkMk~ Ht-~~ 
.~ ~ L1.r-H i ~ "'1 at ~ tt, lNJt-
I-tk.A (A, fAA, eU. t ~ ~ {ct-VlAM et:> w fA r.t4 ~ q ) 
(Li~.L) 

~ It 1M ~ l : U fA.. t- """'- &tv, "-tk HA. ~ -t tA,vy 

kA A-lAAM /lAU, .kA t--t ~ It ~ ~ kkv1 fA .Jl1..-v. t.h. It hi 
L~ t : I ,~ IU3l 4 J tt ~ A tkJ W,A , 

I '0 tl ~ ( A 1 : SfLOyii" 
IDS i& (A) : ~~q.«~ft 



kAJ ~ lwht L ! PJtlf7~'t t ~ UA K¥A ~ hk vr' I I 

b;hl~t lMHAI~ Itt t4--n1h:t~Gl t-rn ifAtul 
5 tt & {ft.1 c,.d 1M' iIJ fA4H. ~ WA' Wl tkr otu ~ . ~ '" c,..t{~ #t. 

~cy1 1~ R Jq~q ~. ~MfHMt~ call hiGl ~ ilULuu 
~ rAJ!, (fl. )~ fM {L( ~ """P • 

H fA. ~ tlftA It. ~ lvJ. ~ fAA k Iii k. NY L ~ 
.~ III H1: ~ ,~ l111. 1"" MA ~ o,..-wu,{! lk UA.t 

"'" fAA" h i f,.t ~ ~ ,~ ~ l ~rJ.v" A{ f Cf-tl.~' at 
fIv A4-r ~ lAM tNt. k·'rt{ ~ (A. £t.-r ItT'i-lt tUM t ~ 
~ (,tt~, : 

-.L ~ Ji tv-U ~tvi ~f1,t r ~ ~ f 
~ . , 

+ J r'Hl tU 

a 

k r; 1M tL t-t rwi- p (q t-i-t i tl-,-f H.-., 13 t. h1 
10- 2L. ItI\ ~'-ttr1lt.Uet ~ .h1 tM~~ 
aLt. kit t, ltt H1 "'fA tt ~ '" IA IMA/t, tt1 k. Lvi fA. ~ 
~tNvdLi~ , ~Hk IIVkMA ~~v . T= I! ~hM~. 

~'-\Y_'~~W"_'~_'~~'" ~,~, _ _ ""' ___ .""" ,._ 

. , 



-

k l u. U-j l Mil\, Lt ~!.( 't fIttt HA wi!lf ~ 'V LV ill 
W(h' lfM ~ fh ett ~rM otfl1A tt~ &t t ! ~ 
£uA tri~ UAA ~ ~ ~ ~ o(A q W\. t4 r . .'J..rJ 

4-tL &U- ~ UM1rt ~ ~Gt I H f efL Gt-« fAA til ~ 
tt lAAH ~ ULf ~ ttt t ~ A¥- f'w\ f. : 

N 
I'v P 
fit- - ---

tif fl 
( '1 f 
- --", . , 

h t'\A, P11 hArvt. ~ ~A! ~ ht - - - --- --------
rt (11-f fAA ~ ~ +U GtA ~ 
q(l= YD 1 Nf 

Jv,J 

- IlttNcM eif~ ~ h HA" =:- _ ~ tttAA M ~ ~ rf~ 
r_~ - - -- f-HJ.NHU 

- IV rv [,:t] L=p.v "VI 

I'vt 
~ tl""l: I = p [W J 

~ ~ ~t ~ 

- -.t tt lA4 at! lHI\, ~ tf fN\ at t-rr ~ t-t W. ~ 

P= I6tr [lit] 

ttl P=L,! [W] 



- ~ Lt fAA Ii arM-wi ft-t,1WI. ...:r..: - -...-. - ___ _ 

IV 

="-ot~(i) (rHJ 

tr.v = L + ts = 

-= .to "'1 (1) + ID W-r (1.) (~) 
Po J'D 

~ ~ ~ l t1zJ1 h--W ~ ,b ttri tv " itt,i W " 
V M-i ~ t-vv £..v f.1A ft, ~ ~ t:/.. IN P-t GU ~ ~ 
Nft,Gltl ~q .~ 4tt~~ (tie,) ~~lAAlil+ " k fiB 
~ Afl~Wi~. fIlAA ~ ~~~lAA.M.rNilL~-
k~{,'\/i til.. ~ fA" ~ L~ l AM UN, ~ W.~R t-wt 



6tt HA. J4..w k.. ~ ~ ~ u~ tAl ~ '1H.tv LMXJ~.r 
lAM k ~rlAllvvt . k ~4A.+ WHrM tAAA U-~~ 
~ 'lAM l+ ~ aU. ~ ~ it ~ ("i t-vv _tAN lVLl ~ ) 

- ~ A.M.flvfM h~M,~ "1- kq~ . hr 
~tM at~ : 

. • '0 l VtA~l~~ fIvt DLIb = Ol.O iii oc 

~~I-1A&U.- I 
J [t .L 

l ~ 
~"- ""'" tA#...f ~ - 10 10 10 {f, 

~~l~J- • 

-~ U j b J..u ~o ~o tAih-r~.u; 

f&,'ht L : k NN ~ l ~ J' ~ M-r-f ~ IIIf> Ih1 
tM.. ~ h\.{ ~ t.L' ~ ttl .t-vv It '""'-~ ~ 

tt.v. ~ If h-(, ~ MI> '" "'" ¥ tt 1M U. "'ill ~ 
~ ~ f.::v "'" ~ Lv ~ ~! V fJv.y Ik. ~ 'tMIilH r fAA, MtIJ 1. ~ DLi t, : 

~ -If'} tt W-
1.9 = I, ~t 

Po ~ J. rD -5 ~ lft4.VH~~.r) 
~1, 

So = I 1M!. 



[J 
k t--t t\ tLwt f- W M k11-t.t ~ It.. H-( q..t.t ~ tt w 4rIt-r ? 
'Lit J1~ L. 

dB ,...---...n~-..-----.-----.-------,.--.,..---mm........, N/m2 
Schmerzschwelle 

un 20 

tl 
;:I 

~~2'·10-2 :E 

o 

;;; 
.c: 
u 

r-t~!~;::±:;7'f-~~t-tt'42'10-3 ..,. 

31.5 63 125 250 500 lID) 2tnl 4ID} Hz 16(0) 
Frequenz f 

fi~ !. lrJ~'hfMA ~ ~ kM- CyUfM"ot 
t ~ W "'" ~ W;~ Ii t-ri ( Lt' ~ . j J 

U1v M f/Vt ~ ~ " ' p~ 't'~.r 1M ~.-v-r 4t'Lv.J' 

ftiq. ~ .h-t-, ~ . "-1 ~ f k1 ~ ,,~ i utvv l rr 1ft. W tt., fit 
'1-- w w f-t,t. k.,f ~ ~ ~ ct-U. fAA &t Ml r lAIft • 

Of-AM fA., ,t. ~ ~ L. Ik '" H, ~ fAt{, i. ~ fA., W A-1rr fit ~ ~ 
~ ~ It, J.f ~ ~ rb l H t , ~ ~ U ~ ¥ ("'M.L i ~11~ tf. 
~ W M tM ~ij It ~~ fH-{ ~ lv.A fM.4 ~ .V1h, 

lilA- f-t u.. IN 1M n:tq..tl4 i tAt h.t4 tr ~ k ~ 'l. ~. 4 
~tlNv ~ r.q It ltA Dl ~ rk rr t«- w fM ~ fMt-rrr lAv 

IN ~ "'" tAM ~ ~ oLt-- tp.tL wi tVJ #vv ttk DL fhN t...AA 
'" fNt k.t~ L f4H i ~ k h'A., ( ~ w f1" ~ tiArrr 



l\Ni t tA..vt ~ ~ f!vt fM ) tv fA 'f-UN1 (~ fA, ~ 
~tf fu., 44~ MUwU-t tLJ, . 'Lit- t1 ~ J . 

140 

dB 

120 

100 

'... !J 

40 

20 

o 

" ... 
!",,-

' ..... 
i' ... 
~, " 

.... , , , 
r-, '''" " " " , '" 

\. '. , , 

,-

+- ' ... / I 
~~ewertUngSkurve C Phon" I 

.... """-. I 120" 
, .-I-

200 

Kurven gleicher lautst3rte I 
-.. ......... J 

~ ........... 100 ....-~ ..... ! ... _' 

.... ~ __ ... _ .. ...,... I -... ", l -.... 8ewertungskurve 8 ,-.... 
~ <, ~ !J 

2 

"', ..... .....,-- , ... -[ ' ... -~ " " 
~ .......... 

60 __ 
. ' ' . 

' ... ~ ....... _ ..... -1 ' ... ---8ewertungslrurve A ...' , ...... ~ 40..-- V I , \,1 

~ --I--
I -.... ",,' / 

"' ....... - 20 " ,.I I - " i 

> .. I ....... _ ...... ,., .... / 
Ht'Jrschwelle ......... ... 2.--.... " 

I --
2D 50 100 200 500 1IXX1 2IXXI scm Hz 20l1li 

F requenzen des HGrtIereiches f 

k ~~ ~ ~ ~ ~n1 W- I{~i­
"-1+-{;~ ~ tM, ~rM6t ,~~ uKu-t ~t­
lwwh:.t watHA 't~ I ~&tM ~ ~fNial4~4t 

~~~ uP M4 i.rt ~ "" ~ N\ ~ ~ ~ Ivvf.. 
- lui (N\~~~k. H"f W\ fA. Gt\.t ~ I fff H1; . 
~ ~ trH,- 6-u,.t et 50 H 'b ~ L -=. , 0 it) "-uyt .tM-, 

q...t.t 1M t!~ U-t ~ (, a pt. tvt . 

~ 4tt t"- tAIl h1lL - N lAvv ~ ~ .-va Ctf If r~ II 
~ ~ fM t-t+ ftV H t<M - t}-(k \.1M'lA fIlIV ~ ILvtt 
~ IIv It, t.l~ lu.. ~ ~ ~ Wi til:- j t htv ~Jvf' b1Il WI 



hAM ltri t 't tlttN\ ~ M-1ftrt"f ~ ~ fAA A j ~ ~ t 
I11t &tt i4c~u..v. ~ u~. l/a ,~o ~ (10 ~fYl 
b ~ W t1' fA1 . !+H rt 4A- 1AJ '.l'\, IN ~ ~ ~ ¥ iMtt lrt 
H~H ~ ~Ut-r~Vt .~ UM- ~~ 
~ L\; fvtM., .~ 1, r.;:" iNv ~ ~:~ tv ~ ~ UM.. 1M'!If 

1M fA.At lMA ~ I. ~~" &vi AA..v ~ al ~ l 41 , If. 6 (f!:,) fA" «A3( t] 
r II\. ~ II\... M-1 fI-v\ ~ fit) If-"( DL+ M ~ w.. kA.t WY--f N-tWt 

t.. Itt; (A J ~ q..tAt-vi oVa fM ~~ kNq.-tt--A# . 



lLi~~wY 

l. M.A,P. V~W~UlNl 
H fA. t A;vv L1vi ..,.. fAA., Ottv 1I fA ~ (Vi fAAVH: tl.t, f'\iV\ tI ~ ~ 

~ W fV\!...v ~ fAA ~ (, f4;1 ~ aU.., kJ ~~ lu 

'IA,~~~. 
r ~ J..t~ tAAA ~ MIj at Wvr; H- II ~tiAf If 

ltlLtNit 1M VtA~~ ~ 1 t'IArv lq~ ~~SJ t.V. 

lL1· c;r-u. ~ ~ I 1· ftA-t,ri' J P. Vh ~ ML . . 
Pitt fMki W- 1 t.t~ W\A '1 M A-rk. ~ t T M{ N N k 
~""HU f ~ n-t~ I IAJt'\H,-l • 
~~HJ' t1 (!JRi I tit-{ it/I t rq1? bfJr 51J3 t .l/. 

j ~ H~~~ Nu,l 

WI;vM.IM~H~fA, ~~i i 
H /At ftl. 5 ~ ~ t-vk ~ "-AL ~ t01l\ lrV evt ~ o/'M M-e ~ 
~fIt rPi f.v. 
V]I - Vwtt; ~ ~ b Ii I Iii ~rhH r' ~~ 

tl. ~.~.A.M.·~~IM<.. 
thilM"tof-r~~Of ~f1 f'UUM VH1' U 
Wi fA M.t ~""fN lL~ Itt., ~ ofM I*ri t 

l", kA, III ~At+-.-d" V"-fti ~ k.r PT M t./ S5 Jt1 t1 '919 


