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TCVN 11111-3:2015

L&i néi dau

TCVN 11111-3:2015 hoan toan twong dwong véi ISO 389-3:1994 da duoc ra soat
va phé duyét lai vao ndm 2014 vé&i bé cuc va ndi dung khéng thay déi.

TCVN 11111-3:2015 do Ban k§ thuat tiéu chuén québc gia TCVN/TC 43 Am hoc
bién soan, Téng cuc Tiéu chuan Do lwéng Chét lwong dé& nghi, B Khoa hoc va
Coéng nghé céng bb.

B tiéu chudn TCVN 11111 (ISO 389), Am hoc — Mtre chudn zero dé hisu chudn
thiét bj do thinh lirc gdm céc tidu chudn sau:

- TCVN 11111-1:2015 (ISO 389-1:1998), Phén 1: Mirc 4p suét 4m ngudng twong
dwong chudn déi v&i 4m don va tai nghe 8p tai.

—TCVN 11111-2:2015 (ISO 389-2:1994), Phan 2: Mirc &p suét am ngudng twong
duong chudn déi véi 4m don va tai nghe nut tai.

- TCVN 11111-3:2015 (ISO 389-3:1994), Phan 3: Mirc e ngurong twong dwong
chudn di vé&i &m don va may rung xwong. ' -

~ TCVN 11111-4:2015 (ISO 389-4:1994), Phan 4; Mirc chudn déi vi tiéng 8n che
ph( déi hep.

— TCVN 11111-5:2015 (ISO 389-5:2006), Phdn 5: Mtrc 4p suét 4m nguedng trong
duwong chudn 68i véi &m don trong dai tin sb tir 8 kHz dén 16 kHz.

- TCVN 11111-6:2015 (ISO 389-6:2007), Phan 6: Ngudng nghe chudn déi véi tin
hiéu thir khoding théri gian ngén.

— TCVN 11111-7:2015 (ISO 389-7:2005), Phén 7: Nguwdng nghe chudn trong cic
didu kién nghe triedmg &m t do va tredng 4m khuéeh tan.

— TCVN 11111-8:2015 (ISO 389-8:2004), Phan 8: Muc &p sudt ngudng twong
duwong chudn ddi véi 4m don va tai nghe chup kin tai.

- TCVN 11111-8:2015 (ISO 389-9:2009), Phdn 9: Cac didu kién thir wu tidn d&
xac dinh mirc ngudng nghe chun.
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L&i gidi thigu
MGi tiéu chudn cia bd TCVN 11111 (ISO 389) quy dinh mot mire chudn zero cy thé @& higu chuan thiét

bj do thinh Iye. TCVN 11111-1 (ISO 389-1) va TCVN 11111-2 (ISO 389-2) ép dung cho thiét bj do thinh
I d6i voi cac cac 4m don truyén qua khéng khi.

Déi voi cac myc dich chdn doan 1am sang va cac myc dich do thinh hpc khace, thudng cAn phai so sanh
cac mikc ngwdng nghe cha mét hguéfi abi v6i 8m truyén vao tai trong theo dwéng khéng khi va xuwong.
Am truyén qua xwong dugc cung cip cho muc dich ndy qua may rung dién co 4p vao chim tai hogc
vao tran nguedi tham gia thir nghiém.

Mirc chuin zero diing d& hiéu chuan thiét bi do thinh lyc khi truyén qua khdng khi dugce xéc dinh trong
TCVN 11111-1 (ISO 389-1) va TCVN 11111-2 (ISO 389-2) thea cac mirc 4p suét &m nguwdng twong
dwong chudn (RETSPL), tirc 1a cac mirc 4p suét Am nguwdng dwoc tao ra trong bd t8 hop am, thiét bi
md phdng tai hodc tai md phéng ctia cac d&c tinh xac dinh b&i cAc tai nghe &p tai hosic tai nghe nit tai
thudc cac kidu khac nhau, khi dirge Kich thich bing dién tai mire trong duong véi ngudng nghe clia
nhirng ngudi trwdng thanh ¢é thinh Iwe binh thwdng. Twong ty, tiéu chudn nay cung c4p mic chudn
zero ddi voi phép do thinh Iyc truyén qua xwong theo cac mrc lirc ngudng twong drong chuan
(RETFL), tirc 12 cac mirc lyc rung tao ra bdi may rung xwong trén bd & hop &m co hoe quy dinh khi
méy rung duege kich thich béng dién tai mirc tong (ng vé&i ngudng nghe clia nhirng nguwdi trudng
thanh ¢6 thinh Ic binh thuéng. O mot sé qubc gia, vi tri wu tién 12 chim tai; & mot sb qubc gia khac thi
str dung vi tri tai tran ngwdi cling véi cr;ﬁm tai. Cac gia trf RETFL khéc nhau c6 gia trj &p dung cho tieng
vi tri trong hai vi tri d6 (xem Phuy lyc C).

Déi v&i cac phép do truydn qua xwong, didu cén thiét 1a phai xac dinh lyc tinh tac ddng clia may rung
vao hdp sq ciia ddi tugng thir va tac dong vao bd td hgp am co hoc, ciing nhur cac tinh chét nhét dinh
mang tinh hinh hoc cla ddu may rung. Ngoai ra, thudng xuyén cin phai 4p dung tiéng 8n che phti cho
tai khi dang thyc hién thir nghiém, do s kich thich vao hdp s@ b&i méy rung o6 thé tai nghe duoc lai
khéng phai I3 tai dang chtl tAm thir (ho3c cdng thém vaofho3c ca hai tai). Do vay, ddc tinh k¥ thust cGa
tiéng dn che phi twong (mg 1a y&u ciu bd sung ddi voi cac mirc luc ngudmg twong drong chudn, va
cac dac tinh ky thuét nhw vay dwgc quy dinh trong tiéu chudn ndy. Do viéc goi Ia “hiéu (ng bit kin", nén
viéc deo bd chuyén adi tin hidu [a cin thiét & cung cap tiéng &n che phl (truydn qua khdng khi) lam
gidm thép sy truydn qua xwong nguwng nghe cla tai nhan dwoc tin higu che phil, didu nay Ia cin thiét
1am cho mirc tiéng dn che phu duwoc tang lén nham triét tiéu hidu ¢ng bit kin va Iam cho sy che ph
dam bao du cho tai khéng tham gia thir nghiém. Cac dic tinh k§ thuét abi véi tiéng dn che pha quy
dinh trong tidu chuén nay dwgc dira trén cac quy trinh sir dung trong cac chuong trinh didu tra nghién
clru, va tir @6 rit ra cac mirc chuén zero clia tiéu chudn nay.

Vigc sir dung miec chudn zero a8 higu chudn cac thiét bj do thinh Iwc s& dam bdo riing cac mirc
ngudng nghe truyén qua xwong do dwgc clia nhirng ngurdi ¢6 thinh e khdng bj suy yéu hodic o6 cac
ton thét thudc logi than kinh cam nhan thudn tiy (trc 1 cdn nguyén ven chrc nang tai ngoai va tai gitra)
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s& trong thich véi cac mirc ngudng nghe truyén qua khdng khi cia cling nhirng ngwdi ndy khi st dung
murc chuan zero twong (rng clia TCVN 11111-1 (ISO 383-1) hoac TCVN 11111-2 (ISO 389-2). M3c du
sy trong dwong chinh xac clia cac ngudng truydn qua xwong va truyén qua khdng khi clia bét ky ca
nhan nao thudc cac phan loai nay la khdng thé dy doan dugc, do tinh chét sinh hoc ¢6 thé thay @i cia
s\ truyén 4m qua tai ngoai va tai gilra va qua hdp so, tiéu chudn nay dam bao ring ¢4c sai léch mang
tinh hé théng trung binh gitba cac nhém ngwdi nhw vay dugc giam dén mure tdi thidu thiee té.

Tiéu chudn nay dra trén sy danh gia cac sé lidu ky thuat do cac phang th& nghiém cia ba nwéc cung
c4p. sir dyng c4c phurong phap thir nghiém v& nguwdmg, trong d6 cac van d& md ta vé co ban 1a da
nhét quan. Vide kiém tra cac sb liéu cho thdy céac két qua thir nghiém la d&m bio phi hop. Vi vay, co
thd chudn héa mirc chun zero theo cac gia tri RETFL ma da s dyng cho cac mdy rung xwong str
dung trong finh vize do thinh e c6 cac d3c tinh frong ty nhw cac phong thir nghigm da sir dung. Cac
dd khdng dam bdo do mang tinh hé théng sinh ra do sy don gidn héa mang tinh chl ¥ nay s& Ia nhé
khi S0 sanh v&i c& budc théng theang clia cac thiét bj kiém soat ngudng nghe trong céc thiét bj do
thinh Iyc I&am sang (5 dB).
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Am hoc - Mirc chuan zero dé hiéu chuan thiét bi do thinh lwc -
Phan 3: Mrc lwvc ngwéng twong dwong chuan déi véi am don va
may rung xwong

Acoustics — Reference zero for the calibration of audiometric —

Part 3: Reference equivalent threshold force levels for pure tones and bone vibrators

1 Pham vi ap dung

Tiéu chudn nay quy dinh céc sb liéu sau day 4p dung dé& hidu chuin cac may rung xwong ddi véi cac
thiét b do thinh lyc &m don truyén qua xwong. '

a) Cac mie lyc ngudng twong duwong chuan (RETFL), tvong img v&i ngudng nghe cla ngudi
triedng thanh co thinh lyc binh thurdng béing thiét bj do thinh Iyc truydn qua xwong. RETFL 1a mive
Iwe rung truyén qua bd t6 hg'p &m co hge ¢b céac dic tinh xac dinh (xem 5.3) nhd may rung khi gén
vao bd td hgp 4m co hoc dudi céc didu kién x4c dinh clia phép thir va khi nap dién tai mirc dién
ap twong (rng véi nguwdmg nghe binh thudng dbi voi vi trf trén chim tai.

CHU THICH 1: Céc gi4 tri tam th&i v& chénh lgch gilra cac mire e ngwirng twrong dwong chudn cia cac vi
tri gitra tran va chdm tai dwgc néu trong Phy luc C, ding 4 tham khao.

b) Céc tinh chét dZc treng clia may rung xwong va phuong phap Ep vao ngudi thir nghiém va 1ip
vao bd td hgp am co hoc.

¢) Céc tinh chét d3c trung va mrc chudn cla tiéng dn che phl tac Gdng vao bén tai khdng tham gia
th(r nghiém.

Huwéng dén v& cac Ung dyng thyc té clia tiéu chudn nay trong viéc higu chudn thiét bj do thinh lc
dwgc néu trong Phy lyc B.

CHU THICH 2: Céc quy trinh khuyén nghj thrc hién @di véi thiét bi do thinh Iyc truyén qua xwong durec quy
dinh trong ISO 8253-1.
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2 Tai lidu vién dan
Céc tai lidu vién din sau 12 cin thiét cho viéc ap dung tiéu chudn nay. D6i véi cac tai ligu vién dan ghi

nam cdng bé thi 4p dung ban duwoc néu. Dbi v&i cac tai ligu vién dén khéng ghi ndm cdng b thi ap
dung phién ban m&i nhét, bao gbm ca c4c stra ddi (néu co).

TCVN 11111-1:2015 (ISO 389-1:1998), Am hoc — Mirc chuén zero dé hiéu chuén thiét bj do thinh lyc -
Phén 1: Mdrc 4p suét &m nguiémg tuong duong chudn dbi vei 4m don va tai nghe Op tai

TCVN 11111-2:2015 (ISO 389-2:1994), Am hoc — Mc chuén zero d8 higu chuén thiét bj do thinh lyc —
Phén 2: Mire 4p suét &m ngudng tuong duong chuén dbi véi am don va tai nghe nit tai

IEC 373:1990, Mechanical coupler for measurements on bone vibrator (B6 t6 hop m co hoc dung cho
céc phép do dbi véi may rung xwong).

3 Thuat ng* va dinh nghia

Trong tiéu chuln nay, 4p dung c4c thuét ngi#, dinh nghta néu tai TCVN 11111-1 (ISO 389-1), TCVN 11111-2
(ISO 389-2) va cac thuét ngir sau.

3.1

Truyén qua xwong (bone conduction)

S\p truyén ddn 4m vao tai trong chii yéu bang sy rung co hoc cac xwong hop so.

3.2 '

May rung xwong (bone vibrator)

B0 chuyén dbi tin hiéu co dién nhdm tao ra cam giac nghe bang cach rung cac xwong hdp sQ.

3.3

Mirc Ipe ddi chidu (mlre lgc) (clia rung dong) (alternating force level (force level) (of a vibration))

Mtre Iyrc, tinh bing dexiben, béng 20 1an logarit thwdng clia ty sb gitra gia trj hidu dung cla lyc rung
truy&n vé&i gia tri chudn, bang 1 pN.

34

B t6 hop am co hoc (mechanical coupler)

Thiét bj dwrgc thiét ké G& tao ra trd khang co hoe xac dinh cho may rung xuong dwgc ap dung véi mét
Iwe tinh x&c dinh va dugc trang bi cling b chuyén ddi tin hidéu dién co dé xac dinh mire lgc thay dbi tai
bé mét tiép xiic gitra may rung va bd t& hop &m co hoc.

CHU THICH 3: B t8 hop 4m co hoc duge quy dinh trong IEC 373.

35

Mirc Irc nguwng twong twong (nghe mét tai nghe) (equivalent threshold force level {(monaural
earphone listening))
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Boi v&i mot tai nhat dinh, tai mat tan sé xac dinh, déi véi mét cAu hinh may rung xwong xac dinh va
cho mdt Iyc tac ddng nhét dinh clia may rung xwong vao xwong chiim tai, mirc Iwc dwge cai dat bing
mdy rung xrong 1én bo t6 hop &m co hoc xac dinh khi may rung xwrong dwoc khdi déng bang mat dién
ap ma may rung xwong ap vao xuong chiim tai, thi sé twong (mg vai nguéng nghe.

3.6
Mirc lyc ngwirng twrong tirong chudn (reference equivalent threshold force level)

RETFL

Tai mét tin s xac dinh, gia tri trung binh cita cac mirc lyc ngudng twong duong cla mdt s lwong
du 16n cac tai clia ngwdi ¢6 thinh lye binh thuong, dbi vei ¢a hai gisi tinh, c6 do tudi tie 18 tudi dén
30 tudi, bidu thj ngLrdng nghe trong mdt bd td hep 4m co hoc x4c dinh dbi véi mét loai hinh may rung
xac dinh.

KW
Mdrc nghe (&m don) (hearing level (of a pure tone)}

Tai tan sb x4c dinh, d6i v&i mot loai by chuyén ddi tin hidu x4c dinh va v&i mét phuong thire 4p dyng
quy dinh, mcre e (hodic mirc ap sudt &m) cla am don ndy dugce tao ra do bd chuydn ddi tin hiéu trong
bé t& hep &m co hoc xac dinh (hodic trong bd t& hgp am, tai md phéng) trir di mire Iyc ngudng twong
dwrong chudn thich hop (hodc mire &p sudt &m ngudng twong dwong chudn) déi voi su truyén qua
xurang hodc khong khi. ’

CHU THICH 4:  M& rong ra thi dinh nghia nay cé thé ap dung cho tiéng &n dai hep.
3.8
Hiéu &mng bit kin (occlusion effect)

Su gidm ngudng nghe cla mat tai xac dinh, dwec kich thich bdng sir truyén qua xwong, khi mét tai nghe
hodc nat bit tai dwge A4t bén trén hodc tai 16i vao bng tai, theo @6 tac thanh mét khéi khong khi kin tai
phan tai ngoai. Hiéu (mg nay 13 16n nhét tai cac tan sb thip.

3.9

Che pha (masking)

(1) Qua trinh ma theo dé ngudng nghe cla 8m tang 1&n do sy cd mat ctia &m (che phu) khac.
{2) Lugng ma do che phii m&rc ngudng nghe ting lén dugre bidu thj bang dexiben.

3.10

Mirc chuin cua tiéng dn che phu (datum level of masking noise)

MCrc, dugc biéu thi 14 mirc nghe (xem chi thich clia 3.7) clia tiéng &n ddi mdt phan ba octa dugc
truy&n qua khang khi ma khi ¢6 4m don tai tAn sé trung tam cla dai tiéng 3n nay va tai mire nghe béng
35 dB thi chi Ia &m thanh nghe dugc, trén co s& phat higén 50 % trong cac thie nghiém 13p lai dbi voi

9
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ngudi ¢6 thinh lpc binh thirong, ¢ mire ngwdng nghe béng khong (zero) @6i véi &m don truyén qua
khéng khi do.

CHU THICH 5: Gia trj 35 dB d3 dugc tiy ¥ chp nhan 1 ndm trong pham vi dugre ding trong céc nghién ciu
thire nghiém ma tiéu chudn ndy da dya Jam co s&. Didu nay khéng c6 nghia 14 khuyén nghj chép nhan mirc tiéng
4n che phl ndy trong cac thyrc hanh lam sang.

CHU THICH 6: Méi tvong quan gitra cAc mére clia tiéng n che phi va clia &m don chi che phi khi cé mét tiéng
&n nay duoce quy dinh trong TCVYN 11111-4 (ISO 389-4).

3.11

P§ rgng dai téi han (critical bandwidth)

Bang tAn rong nhé&t ma trong pham vi d6 &m lrgng clia mét dai tiéng dn phan bd nglu nhién lién tuc
clia mirc 4p suét &m cb dai khéng adi 1& ddc 1ap vao a6 rong dai cla né.

3.12

Mirc ngwrng rung cidm nhén (vibrotactile threshold level)

Mirc Ire ddi chidu tai 66 mét ngudi dwa ra 50 % cAc trd 1&i phét hién dang trén cac thir nghiém I3p lai
do cam (png rung ddng trén da.

3.13

Tiéng &n trang (white noise)

Tiéng dn ma mat d6 phé nang ligng clia n6 v& co ban 14 doc 1ap véi tan sb.

4 Mrc lwec nguéng twong twong chuan (RETFL)

Céac mire lwc nguerdng trong dwong chuén dbi véi vi tri cia may rung trén xwong chim tai dwoc quy
dinh tai Bang 1. Cac gia trj nay dugc lay tir cac phép xac dinh ngwdng nghe truyén qua khéng khi ciia
ngudi 6 thinh lyc binh thwdng khi do trén xwong chiim tai, trong céc didu kién nhir md ta tai Didu 5
(xem Phy luc A).

CHU THICH 7: Cé4c sb liéu néu trong Béng 1 dworc 18y tir chc két qua thu duge tr céc logi may rung xuong khac
nhat, ¢6 cac tinh chit cor dién khac nhau, dugc ap vao dau theo cac cach quy dinh. Céac quy trinh sir dung dé bu
chénh I&ch trong cac mirc che phil dwgc st dung cho ba chwoeng trinh nghién ceu nay cling ¢6 thé gop phén vao
str sai khac gitra cac nghién clru véi nhau.

CHU THICH 8: Trong tiéu chudn nay khéng quy dinh cc gia tri d6i voi cac tn sb dwéi 250 Hz. Cac két qua cla
mét phong thir nghiém dwec néu trong Phu luc D ding d& tham khao.

10
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Bang 1 - Cac mirc lwe ngurdng trong dwong chuin (RETFL)
déi voi vi tri may rung trén xwong chiim tai

Tén s6 RETSPL"
(chuén: 1 uN)
Hz dB
250 67,0
3152 64,0
400 % 61,0
500 58,0
630 ? 52,5
750 485
800? 47,0
1000 425
1250 ? 39,0
1500 ¥ 36,5
1600 ? 355
2000 31,0
2500 2 295
3000 : 30,0
3150 2 31,0
4000 355
5000 ¥ 40,0
6000 ¥ 40,0
6300 40,0
8000 ¥ 40,0
" Cac gia trj dwgc lam tron dén 0,5 dB.
2 Cac gia trj d6i véi cac tAn sb nay dwgc 14y tir phép ndi suy.
¥ Cac gié trj d6i véi cac thn sd ndy duoc 18y tir cac két qua clia mdt phong thir nghigm.

5 Cac yéu ciu va diéu kién cta phép thir

Ap dung cac mirc Iwe ngudng trong dwong chudn khi thda man cac yéu clu va c4c didu kién dugc
quy dinh trong didu nay.

5.1 May rung xwong

May rung cé dau tron, phang, cé dién tich danh dinh bing 175 mm?. Bt ky 4m nao truyén qua khdng
khi ma phéat ra khi tiép xtc véi ddu cla dbi twgng tham gia thir nghiém cé chirc ning tai gitra va tai

11
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ngodi nguy&n ven sé c6 mirc U thdp & cung cip mét giéi han bang hodc Ion hon 10 dB gilra mirc
ngudng nghe thyre truyén qua xwong va mire ngudng nghe gia truyén qua xwong do méy rung xwong
tao ra.

Néu diéu kién nay khong dap (ng tryc tiép ngay tai tit ca cac tin s, thi sy phét ra am khong mong
muédn durgc loai trlr bing cach 4n nat bit tai vao bén ngoai clia éng tai dang thir nghiém tai cac tan sb
dang duing. Do hiéu trng bit kin, str dung nit bt tai duoc gidi han cho cac tAn sb trén 2000 Hz.

5.2 Lip may rung xwong

Sir dung dai giir dAu d& gitr may rung trén xwong chiim tai véi lyc tinh danh dinh bing 5,4 N. May rung
dwoc dit trén xwong chlm tai, khdng d& cham vao loa tai, va chi y didu chinh d& may dwoc duy tri tai
v tri &n dinh.

5.3 Bj td hop am co hgc

B t& hgp &m co hoc phai phit hop v& cac dic tinh k¥ thust quy dinh trong IEC 373 (xem Phu lyc B,
dac biét 1a B.3).

CHU THICH 9:  B® td hep 4m co hoc duyc quy dinh trong 13n xudt ban ddu tién (1971) clia IEC 373 va khéng
gibng nhau vé vt lidu va khéng ap dung cho tiéu chun nay.

5.4 Tin higu thir

Tin hiéu kec @i chidu dwoc tao ra bdi may rung xwong tai mirc kich thich twong (g véi Bang 1, nhw
do dugre trén bd td hop am, s& cho thiy dé méo hai tng khéng 16m hon 1 % dbi véi cac tin sb co ban tir
500 Hz dén 1000 Hz, va 2 % dbi véi cAc tin s tir 250 Hz dén va biing 400 Hz, va tir 1250 Hz tré 1én.

5.5 Tiéng &n che phu

Tin hiéu tiéng &n che phli dugc tao ra bing cach truyén tiéng 8n trdng ngdu nhién qua bd loc dai rong
mdt phan ba octa, l4y tAm theo loga clia c4c tAn sb thir &m néu trong Bang 1.

5.6 B chuyén 4bi tin hiéu che phi

Tin hiéu tiéng &n che phli dugc truydn dén tai khéng tham gia thie nghiém bing tai nghe p tai hoidc
nut tai theo mau phu hep véi cac yéu cdu k¥ thuét twong (ng trong TCYN 11111-1 (ISO 389-1) hodic
TCVN 11111-2 (ISO 389-2).

5.7 Lap bd chuyén @éi tin hidu che phu

Néu si¥ dyng tai nghe &p tai d& truyén tiéng &n che phd, thi str dung cho tai khdng tham gia thir nghiém
cua di tegng thir bang dai gitr d4u tao mét lwc danh dinh béng 4,5 N, va dugc thiét ké dé khong gay

12
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anh huéng dai gitr dau gitr may rung xwong dwgc deo ddng thei. Néu st dung tai nghe nat tai dé truyén
tiéng &n che phd, thi 4p dung cho tai khong tham gia thr nhie quy dinh tai TCVN 11111-2 (ISO 389-2).

5.8 Mirc chuén cua tiéng dn che pha

Tiéng &n che phd, dp dung cho nhitng nguwdi tredmg thanh co thinh Iwc trung binh, dwoe bidu thi tai
mcre chudn quy dinh tai 3.10.

CHU THICH 10: Mirc nghe khéng ddi bang 40 dB tai mdi dai mdt phéin ba octa 1a x4p xi bng merc chudin xac
dinh, mac du, v& nguyén tic, cac gia tri it phy thude vao tin sé trung tdm clia ddi (do chidu ring thay ddi cia 4
rong dai t¢i han. Sy chénh léch gitka mrc nghe cla dai tiéng &n va mlrc nghe clia &m don tham khao tai 3.10
bing khoang 5 dB; didu nay thd hién 4m lugng ma theo d6 tiéng bn che phi tai dd rdng dai toi han co thé vugt
4m don tai mirc phat hién ding 50 % clia &m don (xem TCVN 11111-4 (ISO 389-4)).

Mirc chudn c6 thé bidu thi 1a mrc 4p suét am, tinh bing dexiben, twong (rng véi 20 pPa bang cach cdng
40 dB vao cac gia trf RETSPL quy dinh trong TCVN 11111-1 (ISO 389-1) ho&c TCVN 11111-2 (ISO 389-2),
tly theo loai tai nghe sir dung lam bd chuyén ddi tin higu che phd.
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Phu luc A
(tham khao)

Céc lwu y vé& ngudn gbc cac gia tri RETFL

Nguén géc sé liéu

Céc gi4 tri RETFL quy dijnh trong fiéu chuin ndy nhan dwgc tir cac két qua clia ba chwong trinh nghién
clru didu tra thirc nghiém dgc 1ap duge chuyén dén ISO/TC 43, Am hoc. Céc théng tin ngén gon, cu
thé v& cac phép thir dirgre néu tai Bang A.1.

Bang A.1 - Diéu tra nghién ciru vé cac gia tri RETFL

Nghién ciru didu tra

Mirc tiéng &n che phi

30 dB heeu higu®

muirc cam giac

$4 lidu phép thir
Tal liéu tham khao [1] | Tai ligu tham khao [2] | Tal ligu tham khao [3]
Loai may rung B-71" B-71" KH-70 ?
Loai tai nghe che ph TDH39 TDH39 * DoT48 Y
40 dB hiru hisu®
25 dB va 40 dB 1ai 125 Hz, 250 Hz;

30 dB heru hidu® tai cac
tan sé cao hon

86 lwgng tai thir nghiém 60 136 50
$6 lvgng abi twgng thir

_W § St 60 68 25
nghiém

125, 250, 500, 750, 1000,
250, 500, 1000, 250, 500, 1000,
T4n s6 thir nghiém, Hz 1500, 2000, 3000, 4000,
2000, 3000, 4000 2000, 3000, 4000

5000, 6000, 6300, 8000

1) San xuét bdi Radioear Corporation, My.

2) San xuét bdi Grahnert Pracitronic, GmbH, Birc.
3) San xuét béi telephonics Corporation, M¢.

4) San xuét bdi Beyer AG, Brrc.

5) “Mtrc che phi h(ru higu” dwgre Ginh nghia frong Tai liéu tham khao [4], Phy luc A4,

Céc gié tri dbi véi nguwdng nghe truydn qua xwong sir dung khi Xy ding tiéu chudn nay da khang
duge higu chinh vé c4c sai léch clia céc mirc ngudng nghe truyén qua khéng khi cia déi twong thi tir
0 dB. Céc thong tin chi tiét vé cac sai léch clia cac gia tri RETFL dwgc néu tai Tai ligu tham khao {2).
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Phu luc B
(tham khao)

Hwéng dan ap dung mirc chudn zero khi higu chudn céc thiét bj do thinh Iyc

truyén qua xwong

B.1 Yéu ciu chung

Khi thiét bj do thinh liyc truyédn qua xwong dugc hiéu chudn theo tidu chudn nay va dudi cac didu kién
quy dinh tai c4c Diéu 4 va Diéu 5, khi 4p dung phai do ngudng nghe clia cic ddi tweng thir tnréng
thanh co thinh lyc binh thuwdng, mire ngwdng nghe trung binh bang 0 dB s& nhan dwgc néu cac mirc
tiéng &n xung quanh trong phéng thir va cac quy trinh ap dung d& xac dinh ngudng phi hop véi
SO 8253-1.

B.2 Lwa chgn va lap may rung xwong

Theo quy dinh trong IEC 645-1, dién tich tiép xGc tron, phang phai bing 175 mm? + 25 mm? Ngodi ra
mdt canh hoi trdn (vi du ¢6 ban kinh 0,5 mm) cho dau do clla may rung sé tranh duoc cac sur khé chiu.
N6i chung, céc loai may rung phan *ng chdm |4y theo cac thiét ké tro thinh chi c6 mét dau ra dugc
gi&i han ddi véi sy méo &m chdp nhan dwoc tai cac tan sé thdp, va khéng ludn phis hop déi véi phép
do thinh Iy dwdi 250 Hz; cac may rung loai nim to han 66 xu hwrdng virgt trdi trong linh vge nay, nhung
lai ¢6 thé tao ra birc xa 4m thanh khdng mong mudn nhidu hon tai cac tin sé cao do kich c& 1én hon.

Dai gitr d4u dwoc slr dyng phai tao ra mét Iwec tinh bang 5,4 N £ 0,5 N.

CHU THICH 11: Dai gitr d4u tao lyc tinh bing 5.4 N déi v6i chu vi d4u nguwdi trung binh bing 145 mm (ding
cho xwrong chim tai) hodic 190 mm (ding cho tran} s& ludn phi hgp véi sai s6 cho phép néu trén ddi voi nhikng
tap hep d6i tugng thir tudi trrdng thanh.

B.3 Hiéu chuidn may rung xwong

May rung dwgc 18p clng bd t& hgp &m co hge vai mét lc tinh bang 5,4 N + 0,5 N, nhu quy dinh tai
I[EC 645-1. May rung xuong va bd to hgp am phai cing dwgc van hanh tai dang nhidt do béng
23 °C + 1 °C, nhuw quy dinh tai IEC 373. Do nhiét dung cao cia bd t& hgp 4m co hoc, nén tnedre khi higu
chuén can’khodng thdi gian vai gior dé& duwra ca hé thdng dat can bling nhiét. Chi ¢6 thé cho phép sy sai
[&ch so v&i nhiét d6 nay néu c6 sin cac sé lidu v& sir phu thudc clia nhidt dd voi hidu suét clia mét loai
may rung xwong cy thd ddi véi bd 1 hop 8m co hoc.
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B.4 Lwa chon va lap dat b chuyén dbi tin hiéu che phu

Sé Ia thudn tién néu sir dung cung loai tai nghe dé truyén tiéng én che phil nhur da str dung dé xac dinh
ngwdng truyén qua khéng khi clia dbi twong thlr trong tai khong tham gia thir nghiém. Néu sl dung
loai tai nghe &p tai, thi lyc clia dai gitr dAu phai bang 5,4 N + 0,5 N. Nhirng quy trinh nay cho phép mcre
nghe clia tiéng n che phl dugc cai d3t chinh xac sl dung hiéu chudn tai nghe truydn am don truyén
qua khéng khi phi hgp voi TCVN 11111-1 (ISO 389-1) hoZe TCVN 11111-2 (iSO 389-2),

B.5 Nguon tiéng &n che phu

Céc diéu kién chudin clia tiéu chuan nay quy dinh tiéng &n v&i a6 rong dai mdt phin ba octa I4y tir tiéng
on ngéu nhién cé mat 46 phd khong di (tiéng &n tring). Nén ap dung dung sai dbi v&i d8 rong dai (xéc
dinh bang cac diém dudi 3 dB clia mat @ phd) bing *°0 octa. D& tao ra tiéng &n che phi dai mat
phan ba octa tir tiéng 8n trdng dai rong, cac d3c tinh cla bd loc phai phi hop y8u cAu k¥ thust clia
IEC 225.
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Phuyluc C
(tham kh3o)
Sw chénh léch chuyén tiép gitra cac mirc lwc ngwng twong dwong chudn gitra tran va
vi tri xwong chiim tai cia may rung

Sur chénh Igch chuyén tiép gitra cac mirc Iy ngudng twong duong chudn giira tran va vij tri xwong

chiim tai clia may rung dugc quy dinh tai Bang C.1

Béang C.1 — Sir chénh léch chuyén tiép gitra cac mirc lyc nguwng trong dwong chuin gitra tran
va vij tri xepong chiim tai ciia mdy rung

Tén sd RETFL (tran) trir RETFL {(xwong chiim tai)"”
Hz dB
250 12,0
3152 12,5
400 % 13,5
500 14,0
6302 13,5
750 ¥ 13,0
800 % 12,0
1000 8.5
1250 2 10,0
1500 2 11,0
1600 ? 11,0
2000 11,5
25002 12,0
3000 12,0
31502 11,5
4000 8,0
5000 % 11,0
6000 ¥ 11,0
6300 10,0
8000 ¥ 10,0
Y Cac gi4 tri dwgre [3m tron dén 0,5 dB.
2 Cac gia tri Gbi vai cac tAn sb nay duroc Iy tir phép ndi suy.
% Cac gia tri 3di véi cac thn sé nay dwoc 1y tir cac két qua clia mét phong ther nghigm.
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Bang C.2 — Didu tra nghién ciru vé céc gl tri RETFL (tran) tri» RETFL (xwong chiim tai)

Bléu tra nghién ciru

S ligu vé phép thir Tai ligu tham Tai ligu tham Tai lidu tham | Tai ligu tham khao
khao [5] kho [6] khao [3] m
Loai may rung B-71 B-71 KH-70 B-71
S6 lugng tai thir nghiém 26 30 50 50
86 Iwgrng déi twgng thir 26 30 25 25
250, 500, 1000, | 250, 500, 1000, | 125, 250, 500, 750, | 250, 500, 750, 1500,

Tén sb thir nghiém, Hz

2000, 3000, 4000"

2000, 3000, 4000

1000, 1500, 2000,
3000, 4000, 5000,
6000, 6300, 8000

2000, 3000, 4000

" Két qua tai 4000 Hz khong dugc tinh @én vi bire xa &m trong khdng khi clia may rung xwong khéng dugc

xem xét dén.

18




TCVN 11111-3:2015

Phuluc D

(tham khio)
Ngwdng nghe truyén qua xwong dbi véi cac tin sé dwéi 250 Hz

Han ché s dung céac phép do ngudng truyén qua xwong tai cac tAn sé dwdi 250 Hz, mét phan 1a do
s méo tin hiéu cao clia cac logi may rung phan g chdm hién c6 (xem B.2 trong Phy lyc B) va mit
phén 12 do cé thé gidi thich sai cac két qua thir dbi voi cac ddi tugng thir bi mét thinh lyc do cam giac
bi rung. Tuy nhién, cac mirc e ngwdng twong dwong chudn gitra tran va vi tri xwong chim tai cda
may rung d6i v&i cac thn s tir 125 Hz dén 200 Hz d3 dwgc xac dinh (xem Phy lyc A va Phy lyc C)
dugc néu tai Bang D.1 d& tham khdo. Cac mre nay dugc ldy tir phép x4c dinh ngudng nghe bing
céch truyén qua xwong clia nhirng ngudi cb thinh e binh thudng dwéi cdc digu kién néu tai 5.1 dén
5.3 va 5.5 dén 5.6. B4 méo hai tdng clia tin hiéu thir s dung khdng vurgt quéa 2 % khi tién hanh do
theo 5.4.

Bang D.1 - Cac mirc Iwc ngudng twong dwong chudn déi vél vi tri xwong chim tai
va sy chénh léch gilra cic mirc lipc ngwomg twrong dwong chudn
gitra tran va vj tri xwong chaim tai cia may rung

Tin sb RETFL {xwong chim tai) V| RETFL (tran) trip RE'!']FL (xwong chiam tai)
Hz (Gid tri chuan: 1 uN)
dB dB
125 82,5 7,0
160 ? 77,5 8,5
2002 725 10,5
" Céac gia trj dwoc lam tron dén 0,5 dB.
2 Céac gia tri @bi v cac tin s nay dugc |y tir phép ndi suy.
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