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1. 1l'.,.RODUCTIO:\
Tbe fi nt ln~iorW Ekaroced lllical Commission standard
for$Olllld~Inrfft'''DpubhshNlDl961as IECI2J . There
has t-a.1IWIlbft ofvn'SlOftl uran AustnIim stmdu'd for
sotmd Je-.-e!rneIen; 1MnrUnt _AS Z31-1967. whidL.ilftn
sevn:aI~sions. ..'U n-pubWbcd u AS 12j9-1 976 tulmirw.

insin AS I2S9-1990 Parts 1.2( 1.2) . ~~lOrolk>w

cbelythelWldudl ll::Cto06S1 aDdIEC60804 (J .4). Hovoevet.
by the tlllW m. 1l:.C6Ol104 wu pubtisbed jq 1985 . il aDd
rrC606 S I~~ as tcC"hnieally ob5ol.'ICas the COlt­

InuaioD of sound ~I mclcrs ~ ad\'aJl«01 rapidl y with the
lbe ofd1~tall«hooIoc:Y inch>dinlllwuseofdigitalralberlh.m

-Josw d~l..)"I.. This if, C\"CIl lIlOl'e !nIC looby• .u modem
ok<.igmhn'C boromc «Implo:tctydigital from the prampliflCl
..i1hfunctxln.nowbuih il\ u "'fI/1llwan:M. ~isnolonger

relianel::<Ill ""~e componmll and !be dynamics of 1.IloI­

Ioguo: pointcr di~ flIlher lhe skill ora progl3.ll'lJnCl" 10 cmu­
late . dcsigngOlII

The new . Iandard IEC6 1672-1:200 2 (S}1o rep lace 606S 1
llI1d60II04 ....<bbcgun inlhccarly l9'l() i andis lobc pu biishcd
in 3 puts. PIn I (Spa: if lCalions) was publ ished in May 2002.
Pan 2 (Pattern haluali on Te.t s l is cxrecr ed to be pu N ished in
late 2002 and Part J ( Peri"d ie Veri fiea lion) is culWnlly al '"'II:;­
inltdraft 'I.1Igc. Pan 4 wi1lCtwcr dc lai led formal fo r rep on ing
IL"SL~ IO Part 2. and Part S wi ll provide proced ures f"r lhe esti­
mation of measu rement uncertainties d uring tests d ue 10 the
prescnec of lhc so und levet meter tn var;Oll1laCtlustica lcnvi_
ronmenc le j,

2. AUSTRAI.IAN CO:"'T":XT
The new se ries of standa rds embodied in 6 1672 are signifieant
for thc Aust ralian ac ousucal co mmunity which is no lo nger

represe nted only by eq uip ment use rs. The re is at least o ne sue­
cess fu l Auslllli ian manufaelUrer and e~poncrof a i rpori noise
moni lori ng equ ipmenl who will in fUlut e ....,,1:; with th is new
standardlOenable pallemevalualion tobeeani cd out,ucccSll·
fully in wna lC'\lCT part of the wor ld market l'lIlel\ arc made
Tberearcal!lOscvclllIOlhcrmanufaoclurCTllofnoi.",,~g:ing

equipmenl for Austra lu-ndomcsl ic consumplion. atlea>ltonc
with llDlitedcxponc~e.

1ltct'e are a number of changes in dnip soaJs iA 616 n
tIuI",'iflrnuhindllfcrcnlpcrfornwot'C andfa.eilmcsin
in'ilrvments",ftic;hTnU\lbctaL:nlnto aooounl",ftoenfr:un,in,
\oclIordirunco;and_uln

In the Ausualian man.e'I there ia c;vrmdy a ~ ...
regards loca l pat1ern C'Va lualiooA and lhe N.lional
~Ad (7)..titsregubhOltsdonul li'ltcquipmenl

for the mcaswemml of wund in Ccn ificd ~cuurinl

~L M~ i( nuI all of lhe -OO \cYcI rnetn1~·

ed atthechcapcrendoflbcmnctClypc 21l11.t1ybcnon-eorn·
plian l or l1lAI"Jinaiand tbCTe is jq~ only the _fae .
tum"5 .tIS5lInDCC 1MI !he equipmml c:omrIin wilh Illc >Un ­

dard . FIllthcr. it~ thal none oflhe "'l'Ul pmcnl rnan u­

fOlClUl'c:dfordomestM:~""'U1A~.. hasbe'Cn..m­
jcctcd lo a riJOfO'UpanemC\.. luahOIIu defmc:dby the O IML
in OIM L R/lR-I99/l (8 ). Aumal .. subKn bcs 10 the OI~L
tOrpnisation.II1c Internal i...... le Metro logy U'plc l via the
S.lional Standarth Commi ion wh ich is responsible furkg.aI
metrology in Australia. Therei. ron'Cq uent ly l ink protection
for thc uscrunksl lhe cquiJW1lCf1l bcing ~ in A II-'lr1I l i. has

a demonstrated pancm CV1Ilualion (rum . recoogni7.c:d... _

authority.
The new 1£(61 672 pam 2.nd J ha.ve bee n formulated in

co-operation ....ilh the O IML to have rtX" d for lhe prov isions
of Iegill mct ru logy . The co ming uft lle newstandard IE( 6 1672
aff<lrd~ an e~c<:l l cnt oflJl'l,n unity fur the Au~tra !ian l ilua lioD10

be c1arifie d by elle" urag ing e'l u;ptnelll lolle pattcmarrro\'Cd .
w hhthc increased JlI"oteet io n afforded by pallem cvalUilli" ll
there will unfonu na tely be some increascd e"~t l,, the uscr allli

lh is may make many oft he cheaper instrum erns suha blc cnly
for survey pur p oses.

Some sta lulu ry aUlh"ritie . or " rvicCIcngagcd in so und
lcvcllc"ting. ti,r .:~ aDl p le Tn" I"r ~e h icl e muffl er IL"Iling. are
requ iri ng the prtl~ i s i"n o f a "R egulatio n 13" [7) ce rtifi cate
Ihal veri fies proo f of trolCeab ility 10 Nat ional Siand ards f.....
vomlCity d uring coc rt proccc:di n g.~ . It i. not fcn ib le l,, ;-.sue
l uc hacertificare for nOll· type appt'O'lCde'l"ir mcnl ; this h ia·
IU!iknocls OUllhe prcSCnl 1)rpc 2 cquirmcnlthusi~asinll

thc: 00!01to the aUlhoril y at lcast j fo ld.
In thc fol low ing ...·c1ionsl!w:lec;hniCIIldifTeTt'neeabet ...eee

the cum:nt and new .tandan!s will be u plorN
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3. CIIANGES
3.1 MeuurementUncI'r t ainty

In line with accepted metrologi cal pfllct ice, the estimate<.!
uncertai nty of the meas urem ents must be laken inloilCCOWlt
when mak ing judgments of pass or fail to a design goa l with
tolerances. Without taking uncertai ntie~ into account when
fram ingthc tolera nces aro und design goa ls in standards, this
leads 10 an effect ive reductio n in the lnlcrances. The new
standard has "loaded" the to lera nces wi lh "typica l~

unc ertainties and they are labu latcd in the standurd for
guidance to the test house . Th is effecnvely removes the effect
of the uncert ainti es duringthejudgmcn t process providing the
aclualtest lUlCt.'1'tainti e.lare no greater than the tabulated
uncertainty, For the purpo ses o f co mpariso n between
6065 1160804 and 61672 in thi s paper , the unce rtain ties are not
included in an y toleran~"('s quoted . Tbe "IOOtieoJ" Iulera nces
may be found inthc new srandard.

3.2 C ban/: t fromT)p" lo C la"

The old standards6065I and 6OM04 allowed fur 4 performance
types from Type J to Type o wi th inc reasingl y tighter toler.
aeccs . The new Slandard 6 1672 {5] will al low 2 performance
ca tegories designated as Classe s I and 2 with the same design
goa ls but with Class 2 having . in general ,wider tolcran ccs. Th e
desc riptor " Type" has bee n changed to avoid con fusion with
types ofinstrumCTltin lheconte:o;toffacilit iesfi"ed. lheoldc r
Type 0 and Type J have IlOtbeenincluded. Type O repreYfl ted
a laborat ory level se ldom used and Type3 is see n to be unnec­
essary, as modem man ufac turin g technique s shou ld ens ure
improved performance. In practic e Types 2 ar>d3 were seldom
subjected to lypeapprova l 50performanceCCHJld not be sub­
stannatcd.

The e ffect of environ mental co nditions has been ratio­
nali scd to allowmnre reulisticranges of cn vironmcntal effeets
suc h as temperature; Cla9S 2 (O"C to40"C) as distinct from the
higher performance e1\pectalinn of C lass 1(· IOOC to5 0°C) . In
606 51 all types ....-ere required to demons trate performance from
- 10°C to 50°C albeit with different tolera nces and this prohib­
ited mO'lI manu fa<;lurers taking the risk of pa ttem approva l for
lheir Type 2 in,;ttumcn ts. lnaJdilionreferencecondit ions have

bee n chang ed from 20"C/ 65% RH to 23°CJ50";' RH which
brin gs the eq uipme nt imo line with most electrical metrolog y.

J .J hifWl ional Rtspon~

The toler.mce limits in 61672 have beenexte nded to ioc lU<le

an mcideece angle of 150' and have been tigh tened at high er
frequen cies. The>e changes are shoJooo."f1in Table I be low,

whe re the existing 6065 1 tolerances are shown in parenth esis
The implication of this change will impact eq uipme nt with

large r diameter microphones which probably will llOImeet
these specifications, Marsh [6]

3.4 Weight inR /liet ....orks

The design goa ls for A and Chave not change d and a Z (1..ero)
ort'Flat't wcig hting has been introduced . T here is bowever no

specific ation for unwcighl~'<I Peak, sc<: be low. In line w ith

grea lerexpectations ofperformance, the totcrancee around the
design goals (including Z) have bee n tighten ed for Class I

inst rume nts below 80 Hz and above 6.3 kH z. This is intended
to ensure a min imum mic rophone respon se at 16 Hz and 16

kHz (20 Hz and 8 kHz for C lass 2). This limit was previou s­
ly t 3/_ liD in IEC606 51, that is, no specific req uiremen t for

respo nse. Thesedifferences were ~ummarilcd in [6] and are

reproduced below in Table 2 for emph~sis

3.5 Disp la~' Linnri ty

In IEC6065 1 linearity requ ireme nts were blosed on the

available techno logy of the time and inc luded prov ision for
range changing. Display linearit y erro rs arise from lhe

inabi lity of the del.ector/foquaring tircuit or the di splay circuit

to provid e a linear display of thc sound pressu re leve l at the
m icroph ooe . The requiremen t in 606 51 wu for an indicator

range of at least 15 dB with at least 10 dlJ speci f ied as a
"primary" display range. With in lOOse ran~2 seu of

tolcrancesapplied, firstlyforiocrement ~ between I and 10 dB
within thcprimary range, (±<l.2 dR to ±<l.4 dR for Type I) ar>d

sec ondly , oUlsid e the prima ry range for an y signal the

tole rances were increased (:lI .O dB for Type I). Where any
range ehanging,automaticnrrnanu.al OCCllm:d, lhetolerance

"'..a s ±<l.7d R wilhin lhe prim ary range .

T. b1e I . Directiorl/ll response tolerance limils for Cia.. I and 2 . ound 1.....,1mele~
as r.qu ired by616 72 and compared to 60651 (inp.1r.nlheseo)

Maxim um a bs o lule d iH..e nc e In di s p lay ed eo u n d le" el s a l a n y Iwo ao u n d_ln e lde n ce
an llte s wlt llln %9 d.lI re .. ~~om l ll. r.f. renC. d l r.euon

Fre:~~ncy 9- 30' 9 - 8 0' ' _ 150 '(nol ln60651)

Clas s/ Typ e, , , , , a
0 .25 t0 1 , a

"
a , s

(0. 035 10 1) ( " '" ( 1.51 ,,,
"'110 2 1(1 ) 2(2) 2 (2) 4 (5 ) . ,
"'2 10 4 1.5 {1.5l 4 (4 ) 4(4) 1 (8) ,

"
"'41 08 2.5 (2 .S) 6 (8 ) 1 (8) 12 (14 ) to "

"'8 to 12 .5 4 (4) 10 (161 "
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Tallie 2 t'requeocy weighlmg. arodIOIManee Iim lS lEC60651compared to IEC 61672

Nomina l
To le .en ce limils (dBI

f'l qu~~ c.,. I ) CI... t (Type t ) CI... 2 (Type 2j

6015 t 61612-1 Cha ng, 60651 61612_t Chan g,

rc . 3;_ ·3; _ . 5;- .. ·5 ; _

12,5 · 3:_ · 2.5;-- ·5 ; -.. · 5; _.. .3;_ .2 ;- 4, 5 . 5 ; _ +5; _

20 " " " "2S " . :2; -1 5 " sa
31,5 :1:1.5 :1:1.5 ., "en :U.5 " ea "50 :1:1.5 " " "ea :U.5 " ea "ec t 1.5 " " "
"0 " " s t.s t l S

--'" " " :1:1.5 :1:1 .5

' 00 " " t l .5 t 1 5

" 00 0 " ec.r" 0 " t l 'l

1 250 " " t l .5 i U S

e occ " " " "s ooc t 1 5 :11.5 :1:3.5 :1:3.5
I-

6300 . 1 5: -:2 .' .5; -2 :14 .5 :14.5
ecoc . 1,5: -3 .' .5; -2.5 " "10 000 +2;-4 . 2; -3 · 5; _ · 5: _

12 500 +3; -6 +2; -5 ·5; _ .5: _
16 000 . 3:_ ·2 .5: -16 +5: _ +5: _

:20000 .3;_ +3;_ . 5; _ . !>; -

. j Thelolenmces from 160 Hz t06 30 Hz and from 1600 H~ to 3150 H~ have flOt ch ang~ from 60651 t06 1672

b) Tokr.llIce limi\$ were0 dB II lh( rd"C1l:nee frequency lUothe:d<;sil:a I:oal WI' ,n lerm. oflou nd levels reralive to the
sound level at the reference fR'quency,,,," umcd 1Ohc: I kllz fOflhis purpo!le

oj In 616 72 the toterence limitJ .-c OOIllCrv as lhc: <iaiPlIWll fn:quency weilllllinl:-S are relalive lu l11"unweii:/lled
sound pressure level al the osition of lhe microphune on the sound lC"el metct , hut in Ihc:ab... nce oftbe meter

In lEC 6 1672 these requirem enlS have been clan fied by a
requirem ent for a defined re ference range with linear-operating
:;pan of at least 60 dB at I kHz for eith er clas s of instrument
Thes e requirements arc inte nded to apply from 16 li z 10 16 kHz
for Clas s I sound level meters and fro m 20 l iz to ~ kll z for
Clas , 2. A maxi mum error of±O.8 dB (iLl dR for Class 2 )
applies 10 any range and inc1udes erro~ inlroduccd by rJnge

controls_ On a !ioear operating range, erm"! for changes in
input signal of from 1 dB to 10 dB must not e,\cL'Cd ±O.3 lIB for

Class I or ±<U dB for Class 2.

3.6 TIm...Wri!,:ht inl: and Tone Bunt Re.po nse

There was a clear separation between Time Weighting and
IntegralingiAveragiog functions in IEC 60M I and tEC 601104
with L.., {equivak-nt cont inuous ) .., the prime metric and SID.

(oo '>e) deri ved from C••in lcrm s of time , SpecifICations for
Time Weighting and lntegr.tting Ilave beenbm ughttO\,!ether in
IEC6 1672 undCT thc ti t1c ''Tonebur.t R esponse~ and lhe Table

3 is rc-producedbclow. Thc lenn illOlogy has bccn clarifi cdll nd

Acoustic:sAuSlIaha

L.. (S,,) has now bccome the prime metric.

The quant ity I." (L... l is speci f ied under the headin g
" Respon:;e til repea led tonebufSts~ in tenn s of thc difference
lI",between the thL't,rd icalt imc-avcragc sound level ofa
sequence of Ntonebur,t . Cll,tracted from a , Ieady signal and
rhc time-average sound level of the steady signal as'

11,.,.- 10Ig(NTJT.l where
T. is lhe lonc!' ursl duration ,md
T. is the total measu rement duration , both in seconds.

For L" the lolerances frum Table 3 are uscd. Tbus lheempha­
sis has changcd lobe lime in<Jcpcndent forL .. . This docs not,

as has been feared remove L,,(L...1from the speciflca nons in
6 1672 which apply for an clcctrical signal at rcneburst dura ­
tions from 0.25 ms to I s. IEC 6080 4 as eme nded required a
minimum roneburst duration of I ms.

3_7 Peak CSuund l.evel

In (,()(,51 the perfo rmance specification w..s for a test of the
onset time (cbargln g time) of the peak detector (unweighted)

Vol. 30 AU\just (2002) No. 2 -5 1



Table 3. Reference 4 kHz toneburst responses and tolerance limits including maximum expanded uncertainty of measurement

Reference 4 kHztoneburst response, O,el, Tolerance limits

relative to the S~~adYSOUnd level dB
Toneburst

Classduration,Tb

LAFmax-LA LAE-LA
1 2LCFmax-Lcand LeE-Leand

LZFmax-Lz; Eq. (15) LZE-Lz; Eq.(16)

1000 0.0 0.0 ±O,5 ±1.0
500 -0.1 -3.0 ±0.5 ±1.0
200 -1.0 -7.0 ±0.5 ±1.0

100 -2.6 -10.0 ±1.0 ±1.0
50 -4.8 -13.0 ±1.0 +1.0-1.5
20 -8.3 -17.0 ±1.0 +1.0-2.0

10 -11.1 -20.0 ±1.0 +1.0-2.0
5 -14.1
2 -18.0 -27.0 +1.0-1.5 +1.0-2.5

1 -21.0 -30.0 +1.0-2.0 +1.0-3.0
0,5 -24.0

-36.0 +1.0-3.0
+1.0-4.0

0,25 -27.0 +1.5-5.0

LASmax-LA
Lcsmax-Lc and

Lzsmex-Lz; Eq. (15)

1000 -2.0 ±0.5 ±1.0
500 -4.1 ±0.5 ±1.0
200 -7.4 ±0.5 ±1.0

100 -10.2 ±1.0 ±1,O
50 -13,1 ±1.0 +1.0-1.0
20 -17.0 +1.0-1.5 +1.0-2.0
10 -20.0 +1.0-2.0 +1.0-3.0
5 -23.0 +1.0-2.5 +1.0-4.0
2 -27.0 +1.0-3.0 +1,0-5.0

NOTE 1 For the purpose of this standard and for conventional sound level meters, reference 4 kHz toneburst
response liref for maximum time-weighted sound levels shall be determined from the following approximation

O,el= 10 Ig(1-e-Tb't) (t5)

where To is a specified duration ofa toneburst in seconds.
~ is a standard exponential time constant specified in 5.7.1. and
eis the base of the natural logarithm.

Equation (15) applies for isolated 4 kHztonebursts.

NOTE2 For the purpose of this standard and for integrating and integrating-averaging sound level meters,
reference 4 kHz toneburst response Orel for frequency-weighted sound exposure levels is determined from the
following approximation

0rel=10 Ig(TbfTo} (16)

where hisaspecified duration of atoneburst in seconds, and
To ~ 1 s is the sound-exposure reference duration.

NOTE 3 Reference 4 kHz toneburst responses in table 3 are valid for the A, C, and Z weightings. Other
frequencyweightings may have other reference toneburst respon ses.

and which was specified to be less than 100 us for Type 1. In
practice the actual onset time varies from meter to meter from

10 us to over 50 I.ls and the unweighted peak response to an
acoustic event using unweighted Peak (Flat) may vary widely
betweenindividualsoundlevelmetersmeetingTypelspecifi­

cations in the presence of infrasound or high audio frequencies.
IEC 61672 has adopted C weighting for the Peak desigo goal
which is demonstrated by response to a single cycle input sig­

nal at 31.5 Hz, 500Hz and 8 kHz with additional tests using
positive and negative 1/2 cycles of 500 Hz. The response in

these cases is compared to the steadysigoal from which the sin-

52-Vol. 30 August(2002)NO.2

gle or t/j cycle signals are extracted. This approach will lead

to consistent measurement of common events with individual
instruments meeting the desigo goal.

Concerns have been expressed that the use of C weighting
for Peak measurement ofa noise event may bring about lower
indications where there are impulsive sigoals at the extremes
of both very short and very longtime constants. The alterna­
tive is to have the much greater probability of inconsistent
measurements from the use of Peak (flat) unweighted under
the specification in 60651. The high frequency roll off at the
lower limit of the old 60651 tolerances is essentially the same
as the design response of the C weighting network where both



are - 3dB at 8 kHz, Th us a marg inal Type I meter under 606S I
may well have had by default a C weighting response when
operating unweighted.

Measurements at low frequencies will still present prohlems
and are ult imately limited by microphone resp<mse which
varies widely amongst SLMs, ev en those that ",..ould comply
with 61672 . lt would seem logical to eonsider standards for the
meas urement of blasting events using Peak outside the SLM
standar d as this is a specia l case and requires specialis t
equipment.

J.8 Tlm........ightln gl (lm(lu h e)

It has beenfound by the workin g group that time we ightinlt I is
notsuitableforrating impu lsive sound with rcspcctt oloudness
hence it is flO( recomm ended for use in assessing the risk of
hearing impairm ent . The design goa l for time weight ing I has
been placed in the standard as an inform ative Annex since I
w'Cighting is still referenced in many docu ments

4. CO,"C I. USIO:,,/

The new IEC61672 Slandard will em ul'C that 50und level
metersbu ih to i l5 desi gn goals willhave enhanecd and~

consistent perform ance than under the older standards, If the
Australian comm unity adopt s IF-C61(,72 [S1as an AUSlralian
standardtben an idea l opportu nity will ar iseto re!lOlvc the prc­
sent hiatus iTlVQlving pa llen> appro....al of noi.... mca~uring
equ ipment.
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