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L&i n6i dau

TCVN 11111-5:2015 hoan toan twong dwong véi ISO 389-5:2006 da dwoc ra
soat va phé duyét lai vao nadm 2014 vé&i bd cuc va ndi dung khong thay déi.

TCVN 11111-5:2015 do Ban ky thuat Tiéu chuén quéc gia TCVN/TC 43 Am hoc
bién soan, Téng cuc Tiéu chuén Do Iwdng Chét lwong thadm dinh, B Khoa hoc
va Céng nghé coéng bé.

B¢ tiéu chudn TCVN 11111 (ISO 389), Am hoc — Mirc chudn zero dé hiu chudn
thiét bj do thinh Iype gdm cac tidu chudn sau:

—TCVN 11111-1:2015 (ISO ‘389-1:1998). Phan 1: Mirc &p sudt 4m ngudng teong
dwong chuén dbi véi am don va tai nghe dp tai.

- TCVN 11111-2:2015 (ISO 389-2:1994), Phan 2: Mlrc ap suét 4m ngudng twong
duong chuén dbi véi 4m don va tai nghe nat tai.

— TCVN 11111-3:2015 (ISO 389-3:1994), Phan 3: Mrc lyc nguding twong duong
chudn déi v&i &m don va may rung xuong.

~ TCVN 11111-4:2015 (ISO 389-4:1994), Phan 4: Mtrc chuén déi v&i tiéng dn che
phti dai hep.

— TCVN 11111-5:2015 (ISO 389-5:2006), Phan 5: Mirc ap sut &m ngwdng twong
dwong chuan ddi véi &m don trong dai tAn sé tir 8 kHz dén 16 kHz.

— TCVN 11111-6:2015 (ISO 389-6:2007), Phan 6: Ngudng nghe chuan ddi véi tin
hiéu thir khodng th&i gian ngén.

— TCVN 11111-7:2015 (ISO 389-7:2005), Phén 7: Ngwong nghe chuln trong cac
diéu kién nghe trrdmg am ty do va trudrng 4m khuéceh tan.

— TCVN 11111-8:2015 (ISO 389-8:2004), Phén 8: Mirc 4p suét nguing twong
duong chuan ddi véi Am don va tai nghe chup kin tai.

- TCVN 11111-3:2015 (1ISO 389-9:2009), Phan 9: C4c diéu kién thlr wu tién dé xac
dinh mrc ngudng nghe chuén.
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L&i giGi thidu

Tiéu chuan quéc té abi véi cac thiét bj do thinh lyc tn sé cao mé rong d& dwoc ban hanh dé 1a
IEC 60645-4. Cac by chuyén dbi sir dung cuing thiét bji mé phdng tai IEC 60318-1 nhdm cung cép
bd t& hgp am tam théi diing trong higu chudn cac tai nghe chyp kin tai trong dai tin s cao mé rong
ma nay da dugc tidu chudn héa thanh IEC 60318-2 (bao gdm trong IEC 60318-1 so4t xét). CAc mirc
ap suét m ngudng teong drong chudn déi véi cac tai nghe loai chup kin tai va loai nat tai md ta trong
tiéu chudn ndy c6 kha nang higu chudn cac may do thinh lyc ma duge I3p ciing cac loai tai nghe nay,
nham thiic ddy s\ ddng thuan va tinh théng nhét trong viéc bidu thj cac két qua do mirc ngudng nghe
trén toan cau.

Céc Phy lyc A va B cua tiéu chuan nay chi ding d8 tham khao.
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Am hoc - Mrc chuén zero dé hiéu chuan thiét bi do thinh lwc -
Phan 5: Mirc ap suat am ngwéng twong dwong chuan déi véi am
don trong dai tan sé tir 8 kHz dén 16 kHz

Acoustics — Reference zero for the calibration of audiometric —
Part 5: Reference equivalent threshold sound pressure levels for pure tones in the frequency
range 8 kHz to 16 kHz

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac mirc 4p sué‘;t am nguréng teeng duong chudn (RETSPL) clia cac am don
trong dai tan sb tir 8 KHz dén 16 KHz ap dyng dé hiéu chudn céc thiét bj do thinh Iyc truydn qua khéng
khi cho c4c loai tai nghe cu thé.

CHU THICH: Mgt s6 luu v va vién din vé ngudn géc va cac didu kién thir dung @& xac dinh cac mac chuén
dwoe néu trong Phy lyc A va The muc tai liéu tham khao.

2 Tailigéu vién dan
Céc tai ligu vién dén sau Ia can thiét cho viéc ap dyng tidu chudn nay. Di v&i cac tai liéu vién dén ghi

nam cdng b thi ap dyng ban dwgc néu. D4i voi cac tai liéu vien dan khong ghi nam cong bé thi &p
dung phién ban méi nhat, bao gébm ca cac sira ddi (néu co).

TCVN 11111-1:2015 (1SO 389-1:1998), Am hoc — Mirc chuén zero dé hiéu chuén thiét bj do thinh e ~
Phén 1: Mirc 4p suat &m ngubng tuong duong chudn déi voi &m don va tai nghe Op tai.

TCVN 11111-2:2015 (ISO 389-2:1994), Am hoc — Mdrc chudn zero dé hiéu chuén thiét bj do thinh lurc —
Phén 2: Mirc 4p suét &m nguomg fuong duong chuén doi véi am don va tai nghe nut tai

IEC 60318-1, Electroacoustics — Simulators of human head and ear — Part 1: Ear simulator for the
calibration of supra-aural and circumaural earphones (Bién 4m — Cac bd md phdng dau va tai ngudi —
Phén 1: B& md phdng tai diing d& hidu chuén cac tai nghe loai &p tai va logi chyp kin tai)

IEC 60318-2, Electroacoustics — Simulators of human head and ear — Part 2; An interim acoustic
coupler for the calibration of audiometric earphones in the extended high-frequency range (Bién am —
Céac bd md phdng dau va tai ngurdi — Phan 2: Bo td hop am tam thoi dung dé hiéu chudn cac tai nghe
thinh lyc trong dai tin s6 cao mé rong).
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IEC 60711, Occluded-ear simulator for the measurement of earphone coupled to the ear by ear inserts
(M& phong tai bj bit diing cho phép do tai nghe ding @& bit tai bang bg nut tai).

3 Thuét ngir va dinh nghia

Trong tiéu chudn nay, 4p dung céc thuét ngl, dinh nghia néu troﬁg TCVN 111111 (ISO 389-1) va
IEC 60318-1.

4 Yéu ciu ky thuat

Cac mirc 4p sult Am ngudng twong drong chudn, RETSPL, phu thudc vao kiéu tai nghe va sie két
hop clia thiét bj mé phong tai va bd chuyén dbi dwgc sir dung dé higu chudn. Céc gia tri dugc quy dinh
cho hai loai tai nghe khac nhau [loai tai nghe nat tai (ETYMOIC RESEARCH ER-2 cling cac boc ngoai
nut tai kiéu -14A) va loai tai nghe chup kin tai (SENNHEISER HDA 200)] dwgc néu tai Bang 1.

Bang 1 — Cac mirc ap suit am ngwing twong dwong chudn

Tinsé RETSPL tai 20 pPa’
Etymotic Research ER-2°° SENNHEISER HDA 200 dB™°
Thiét bi mé phong tai: IEC 60711° Thiét bi md phdng tai; IEC 60318°
Hz 86 chuyén ddi: TCVN 11111-2 (ISO 389-2), Hinh 2b) | B chuyén dbi: IEC 60318-2, Hinh 1
8000 19 17,5
9000 16 19
10000 20 22
11200 30,5 23
12500 37 27,5
14000 435 35
16000 53 56

CHU THICH: Céc gia tri RETSPL dbi véi tai nghe kidu KOSS HV/A, dugce néu trong Phy luc B dé
tham khao.

 Mbi gia tri ddu 1A trung binh cdng ciia c4c gia tri trung vi ldy tlr mdt s phdng thir nghiém dugc lam trén
dén 0,5 dexiben.

® Kiéu tai nghe cling bd md phdng tai va by chuyén déi 44 sir dyng.

© Cac gia tri 46i véi tai nghe Etymotic Research dugc dya trén cac két qua cua hai phang thir nghiém (xem
Phuy luc A). Céc gié tri nay dwoc rit ra tir cac phép xae dinh v& ngudng nghe clia ngudi ¢6 thinh ligc binh
thirdng dudi cac didu kién cang sat véi cac didu kién mo ta tai Tai liéu tham khéo [3] cang tét.

Cé4c tinh chét ctia tai nghe SENNHEISER HDA 200 trong dai t&n sé cao mé réng phy thdc vao nhiét d§, dic
biét tai 12,5 kHz, xem Tai lidu tham khao [5]. Vi vy, khuyén nghj hiéu chun cac may do thinh lyc durgc
trang bj kém theo cac tai nghe nay cang sat dai nhiét 46 tir 21 °C dén 25 °C cang tét.

¢ Caéc gia tri d6i véi tai nghe SENNHEISER dugc dwa trén cac két qua cla bén phang thir nghiém. Khéng
c6 sdn cac théng tin v& sy phuy thudc theo nhiét @d.

* IEC 60711 dugc xac dinh trong dai tin sé dén va bing 10 kHz nhung theo tai lidu nay thi dugc sir
dung dén 16 kHz. Viéc soat xét tiéu chudn nay véi dai thn sé dén 16 kHz d4 dugc hoach dinh va thanh
IEC 60318-4,
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Lyc tac dyng dai gir dau cla loai tai nghe chyp kin vanh tai SENNHEISER HDA 200 ndm trong
khoang 10,0 N + 1,0 N. Lyc nay dugc do khi hai tai nghe cach nhau 145 mm va d$ cao cla tai nghe
dugc diéu chinh d tao dwoc khodng cach bing 130 mm khi do gitra trung didm (trén dinh) cla dai giir
dau véi dwérng néi c4c trung didm cia hai tai nghe.

Boc ngoai nit tai clia tai nghe nat tai ETYMOIC RESEARCH ER-2 duoc gan sau vao éng tai cia déi
twong thir nghiém sao cho phén ngoai cla boc nay duge ndm & cudi clia vanh tai.



TCVN 11111-5:2015
Phuluc A
(tham khao)

Cac Iwu y vé ngudn gbc cac mirc ap suat am ngwéng twong dwong chuin déi véi cac
tai nghe trong dai tin sé tir 8 kHz dén 16 kHz

Cac mirc ap suét &m ngudng trong deong chudn ddi véi céc tai nghe trong dai tAn sb tir 8 kHz dén
16 kHz quy dinh trong tiéu chudn nay 1 nhan dwgc tir cic két qua cla ndm chwong trinh nghién ciru
khao sat thwe nghiém doc lap néu tai Tai liéu tham khdo [4] dén [8]. Cac thdng tin ngén gon cy thé cila
cac phép thir dwgc néu trong Bang A.1.
.Bang A.1 — Nghién ctru v& cac mirc ap suit Am ngwéng twong dwong chuin déi véi cac tai
nghe trong dai tin sé tir 8 kHz dén 16 kHz

Nghién ctu
Théng sb Tailigu Tai ligu Tai ligu Tai ligu Tai lidu
tham khao [4] | tham khao [5] | tham khao [6] | tham khao [7] | tham khdo [8]
Cacloai (cac) | SENNHEISER | SENNHEISER | SENNHEISER | SENNHEISER Etymotic
tai nghe thir HDA 200 HDA 200 HDA 200 HDA 200 research ER-2
nghiém Etymotic '
Research ER-2 _
S6 legng abi 24 28 3 38 24
tweng thir :
nghiém
86 lwgng cac 24 28 62(HDA 200), 38 24
tai thtr nghiém 31(ER-2)
Nam/ni 15/9 18/10 17114 15/23 13/11
D6 tudi cha cac : ;
a6i turong thir 18 dén 23 18 dén 24 18 dén 25 18 dén 25 18 dén 25
nghigm, tudi
Céc thn s6 thir 8dén 9. 8dén9 8dén9 8dén9 8dén9
nghiém, kHz 10 dén 11,2 10 dén 11,2 10 dén 11,2 10 dén 11,2 104dén 11,2
12,5 dén 14 12,5 dén 14 12,5 dén 14 12,5 dén 14 12,5 dén 14
16 16 16 16 16
Loai thiét bjmé | IEC 603181 IEC 60318-1 IEC 60318-1 IEC 60318-1 IEC 60711
phong tai duge ddi véi HDA 200
sir dyung IEC 60711 dbi
véi ER-2
Loai bd td hop | IEC60318-21998] IEC60318- | IEC60318-21998,| IECE0318 | ISO 389-2:1994,
&m st dung Hinh 1 21998, Hinh1 | Hinh1d&ivei | 21998, Hinh1 Hinh 2b)
cho tai nghe HAD 200 va
bgnghibm SO 380-2:1994,
Hinh 2b)
86i v&i ER-2
Bai lrgng trung vi trung vij trung vi frung vi trung vi
théng ke da s
dung
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Phuluc B

(tham khao)

Cac gia tri RETSPL d6i v&i Koss HVMA

Cac gia tri RETSPL déi v&i tai nghe HV/1A da dugc quy dinh trong 1SO 389-5:1998. Méc du loai tai
nghe nay da khang con san xuét nlra, nhung trong khodng thai gian c6 thé mét sé ngudi ding vén cén
cac gia tri RETSPL. Vi vdy, trong phy lyc nay van dua ra céac thdng tin cing cac thdng s6 k¥ thuat va
mb 2 viéc dinh vi bd chuyén ddi d& thiét bi m6 phong tai [EC 60318-1 phil hgp v6i cac théng sb ki
thuat cla tai nghe KOSS.

Biang B.1 - Cac m(rc ap suit am ngwdng twong dwong chudn khuyén co

Tén sé RETSPL tai 20 yPa
Hz dB
8000 15,5
9000 19,5
10000 24
11200 23
12500 25
14000 34,5
16000 52

Kich thwée tinh biing milimét néu khéng ¢6 quy dinh khac

22;1
-1 7 =
/f-rﬁ- ':_1
2 20,2
Z il
=
< sl =2
-, - _;' w
un ~ ~ o
Sy | o3
=
7’
7R
% B 7 20,2
| B _ 135 26,2

Hinh B.1 - B$ chuyén dbi si¥ dung ciing thiét bj mé phéng tai IEC 60318-1
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Thw myc tai liéu tham khao

TCVN 11111-8:2015 (ISO 389-8:2004), Am hoc — Mirc chudn zero dé higu chudn thiét bj do thinh
fuc — Phan 8: Mirc ap suét ngudmg turong duong chudn déi véi &m don va tai nghe chup kin tai.

|IEC 6454, Audiometers ~ Part 4: Equipment for extended high-frequency audiometry

ISOITC 43/WG 1, Preferred test conditions for determining having thresholds for stand ardization.
Scand. Audiol., 25, 1996, pp. 45-52

TAKESHIMA, H., HIRAOKA, T. KUMAGAI, M., SONE, T. va SUZUKI, Y., Reference equivalent
threshold sound pressure levels for new earphones. In: Proceedings of 15® intemational Congress on
Acoustics, Trondheim, Norway, 1995, pp. 297-300

GOSSING, P. va RICHTER, U., Characteristic data of the circumaural earphone Sennheiser HD 200
in the conventional and extended high frequency range. In: Richer, U. (ed.). Characteristic data of
different kinds of earphones used.in the extended high frequency range for pure-tone audiometry.
PTB report PTB-MA-72. Braunschweig 2003. )

HAN, L A., va POULSEN, T., Equivalent threshold sound Pressure Levels for Seonnheiser HD 200
and the Etymotic Research ER-2 Insert Earphone in the Frequency Ranfe 125 Hz to 16 kHz. Scand.
Audiof., 27, 1998, pp. 105-112

SCHONFELD, U., REUTER, W., FISCHER, R. va GROSS, M., Hearing thresholds of ontologically
normal subjects in the extended high-frequency range using the eamphone HAD 200. In: Richer, U.
(ed.). Characteristic data of different kinds of earphones used in the extended high frequency range
for pure-tone audiometry. PTB report PTB-MA-72. Braunschweig 2003,

RICHTER, U., Equivalent threshold sound pressure | evels of the insert earphones Etymotic
research ER-2 and ER-4A in the extended high frequency range. In: Richer, U. (ed.). Characteristic
data of different kinds of earphones used in the extended high frequency range for pure-tone
audiometry. PTB report PTB-MA-72. Braunschweig 2003.
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