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VAN BAN KY THUAT DO LUONG VIET NAM DLVN 314 : 2016

Chuan dd 6n — Quy trinh hiéu chuan

Sound calibrator — Calibration procedure

1 Pham vi ap dung

Vin ban ky thuat ndy quy dinh quy trinh hiéu chuan cac chuan do on: cdp LS, cip 1,
cép 2, co dic trung k¥ thuit do ludng quy dinh trong phu luc 1 ding dé kiém dinh cac
phuong tién do do on.

2 Giai thich tir ngir

Céc tir ngit trong vin ban nay dugc hiéu nhu sau:

2.1 DUT (Device under test): Thiét bi can duoc hiéu chuén.

2.2 bién 4p ho mach (Open-circuit voltage): Dién ap xudt hién tai cuc dién cua
microphone duoc do bang phuong phap dién ap thay thé.

2.3 Diéu kién méi trudong tham chiéu:

- Nhiét do: 23 °C;

- Ap suat khong khi: 101,325 kPa;

- P9 am khong khi: 50 %RH.

2.4 Murc ap suat am thanh (Sound pressure level): Mirc 4p sudt 4m thanh bing hai
muoi 1an 16 ga rit co s6 muoi ti s6 gitra gid tri RMS cuia 4p suat am thanh va gia tri ap
suat am thanh tham chi€u. Ap suat &m thanh tham chi€u dugc quy udc bang 20 pPa.
2.5 Phuong phép dién ap thay thé (Insert voltage technique): Phuong phap xac dinh
dién ap hd mach cua microphone khi dugc noi véi phu tai dién. Chi tiét xem tai phu
luc 4.

3 Cac phép hiéu chuin

Phai lan luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bdang 1

TT Tén phép hiéu chuin Theo diéu muc ciia quy trinh

1 Kiém tra bén ngoai 7.1

2 Kiém tra ky thuat 7.2

3 | Kiém tra do hrong 7.3
3.1 | Kiém tra muc ap suat am thanh 7.3.2
3.2 | Kiém tra tn s6 4m thanh 4m 733
3.3 | Kiém tra 46 méo 7.34
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4 Phwong tién hiéu chuan

Céc phuong tién do ding trong hiéu chuin chuin d6 6n duoc néu trong bang 2.

Bidng 2
Tén phwong ti€én Pac trung ky thuat do lwong co AP dung °'3°
TT \ Z 3 en * 2 - diéu muc cua
dung dé hi¢u chuan ban ‘s
quy trinh
1 | Chuan do hrong
Microphone chuan Dai tan (20 + 20 000) Hz
-Po6i v6i DUT cép chinh xac LS:
st dung microphone c6 cap chinh
xac LS. 7.3
- bBoi voi DUT cép chinh xac 1 va
2: sit dung microphone cd cap
chinh xac WS hoéc cao hon.
2 | Phuong tién do
2.1 | Bo tién khuéch dai Dai tan: (20 + 20 000) Hz 7.3
2 | B khuech dai do Dai tin: (20 =+ 20 000) Hz 7.3
luong
53 | Méy phit tin hiéu Dai tan: (20 + 20 000) Hz 73
"~ | sin Sai s0: £ 0,1 % ’
. Dai tan: (20 = 20 000) Hz
2.4 | VOon mét Sai sb: + 0.3 % 7.3
SR Dai tan: (20 + 20 000) Hz
2.5 | May dém tan so Sai s6: + 0.1 % 7.3
. . Dai tan: (20 + 20 000) Hz
. : 7.3
2.6 | Mdy do meo Pham vi do: (0,1 + 10) %
- Nhiét d6: (0 + 50) °C; Sai sb: +
0,3°C
27 Phuong tién do moi - Po am: (20 + 90) %RH; Sai sb: 6
" | truong +2 %RH
- Ap suat khong khi: (90 + 110)
kPa; Sai s0: + 0,5 kPa
3 | Phuong tién phu
gﬂ“"ng tiéndodd | by vi do: (30 + 130) dB 72

5 Piéu kién hiéu chuan

Khi tién hanh hi¢u chuan phai ddm bao mdi truong hi€u chuan yén tinh va cac dicu

kién sau day:
- Nhiét do: (20 + 26) °C;
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- P 4m khong khi: (25 + 70) %RH;

- Mire 4p sudt 4m thanh méi trudng hiéu chuan < 75 dB.

6 Chuin bi hiéu chuin

Trudce khi tién hanh hiéu chuén phai thyc hién céc cong viéc chuén bj sau day:

-DUT phai dt trong mdi trudng hidu chuan it nhat 1 gio va duoc cap ngudn theo
dic trung k¥ thudt va quy dinh ciia nha san xuét.

- Cac phuong tién hiéu chuin phai dugc cip dién va lam 4m mdy theo dic trung k¥
thuat va quy dinh ciia nha san xuét.

- Ghi lai diéu kién méi trudng trong lac thyc hién hiéu chuan it nhat 3 1an: khi bét
dau, trong qua trinh va khi két thuc hiéu chuin vao bang 3.1, phuy luc 3.

7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cac yéu cau sau:

- DUT phai c6 déy du tén, kiéu mau, sb may, noi san xuét, ho so k¥ thuat;

- Céc cong tac, phim 4n, nim diéu chinh, dén hién thi,... phai hoat dong binh thuong,
khong bi ket, hu hong.

7.2 Kiém tra ky thuat

Phai kiém tra k¥ thuat theo cac yéu cau sau day:

- Bat tat DUT nhiéu lan, 4m thanh phat ra phai 6n dinh;

- Kiém tra nhanh bang phuong tién do d6 6n, DUT phai hoat dong binh thuong.

7.3 Kiém tra do ludong

Chuan d¢ 6n dugc kiém tra do ludng theo trinh tu ndéi dung, phwong phap va yéu cu
sau day:

7.3.1 Két néi thiét bi theo so do hinh 1

May phat tin
hiéu hinh sin —> Von mét

—| Microphone
A V. . Lox oz
chuan Khuéch dai do May dém tan so

Tién khueh B9 chuyén ludng > dién tir
dai mach

\ 4

| May do méo

Hinh 1. So d6 két ndi thiét bi
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7.3.2 Kiém tra mirc dp sudt Gm thanh

-Piat DUT lan luot & tit ca cac muc ap sudt 4m thanh va tan sb danh dinh theo dic
trung k¥ thuat cua DUT;

- Tai mdi diém dit nay do va tinh toan 10 lan gia tri mtc 4p sut 4m thanh cua DUT
theo phuong phap dién ap thay thé (Xem phu luc 4), ghi vao bang 3.2 phu luc 3;
-Xuly s6 liéu theo muc 1, phu luc 2.

7.3.3 Kiém tra tan sé am thanh

-Pat DUT lan luot & tat ca cac mirc ap suét am thanh va tan sé danh dinh theo dic
trung k¥ thuat caa DUT.

- Tai mdi diém dit nay do va ghi lai 10 gia trj tin s6 vao bang 3.3 phu luc 3;

- Xtr Iy 6 liéu theo muc 2, phu luc 2.

7.3.4 Kiém tra dp méo

-Pit DUT lan luot & cac muc ap suét am thanh va tan s theo dic trung k¥ thuat ctia
DUT;

- Tai mdi diém dat nay do va ghi lai 10 gia tri d6 méo vao bang 3.3 phu luc 3;

-Xuly s6 liéu theo muc 3, phu luc 2.

8 Uéc lwgng dd khong dam bio do
Theo phu luc 2.

9 X ly chung

9.1 Chuén d6 On sau khi hiéu chuin néu dap tng day du cac diéu kién sau ddy thi
duoc cép ching chi hi¢u chuan (tem hiéu chuan, ddu hiéu chuin, giéy chirng nhan
hiéu chuén ...) theo quy dinh:

- Tri tuyét ddi do 1éch gitra murc ap suat am thanh do dugc va muc ap sudt Am thanh
danh dinh (theo ddc trung k¥ thudt cia DUT) cong v6i d§ khong ddm bao do mo
rong ctia phép do mirc ap suat 4m thanh khong vuot qua dung sai cho phép theo bang
1.1, phu lyc 1;

- D6 khong dam bao do mé rong cua phép do muc ap sudt 4m thanh khong vuot qua
gi61 han cho phép theo bang 1.1 phu luc 1;

- Tri tuyét ddi do 1éch theo ph'?ln tram gitra tan s6 Am thanh do duoc va tin sb am

thanh danh dinh (theo dac trung k¥ thuét cia DUT) cong v6i do khong dam bao do
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md rong cia phép do tan s6 khong vuot qua dung sai cho phép theo bang 1.2, phu
luc 1;

- Do khong dam bao do mé rong ctia phép do tan s6 4m thanh khéng vuot qua gidi
han cho phép theo bang 1.2, phu luc 1;

-Do méo do duoc cong voi dd khong ddm bao do mé rong cia phép do méo khong
vuot qua dung sai cho phép theo bang 1.3, phu luc 1;

- Do khong ddm bdo do mé rong cta phép do méo khong vuot qua gidi han cho phép
theo bang 1.3, phu luc 1;

9.2 Chuan d6 6n sau khi hiéu chuan néu khong théa man céac di€u kién néu trong 8.1
thi khong cap chirng chi hiéu chuan méi va x6a dau hi¢u chuan cii (n€u co).

9.3 Chu ki hiéu chuan ciia chuan d6 on 1a 12 thang.



PAC TRUNG KY THUAT PO LUONG

Phu luc 1

1 Dung sai mirc 4p suat Am thanh va d§ khong dam bao do 16m nhit cho phép

Bdang 1.1
Lz . Dung sai mirc 4p sudt 4m thanh | D6 khong dam bao do 16n nhat
Tan s6 danh dinh , )
(Hz) cho phép (dB) cho phép U(P) (dB)
V4 7 7 7 7 7 7
Cap LS Cap 1 Cap 2 Cap LS Cap 1 Cap 2
31,5 dén <160 - 0,50 - - 0,20 -
160 dén 1250 0,20 0,40 0,75 0,10 0,15 0,35
>1250 dén 4000 - 0,60 - - 0,25 -
>4000 dén 8000 - 0,80 - - 0,35 -
>8000 dén 16000 - 1,00 - - 0,50 -
2 Dung sai tin s6 va d9 khong dam bio do 16n nhit cho phép
Bdng 1.2

Dung sai tan sb cho phép (%)

Do khong dam bao do 16n nhat cho
phep U(f) (%)

Cap LS Capl Cap 2 Cap LS Capl Cap 2
1,0 1,0 2,0 0,3 0,3 0,3
3 Do méo va dd khong dam bao do 16n nhét cho phép
Bding 1.3

D6 méo 16n nhat cho phép

Do khong dam bao do 16n nhat

Tén s6 danh dinh ,
(Hz) , %) , _ chophép UD) (%)
CapLS | Capl | Cép2 | CapLS | Cépl | Cap2
31,5 dén <160 - 4,0 - - 1,0 -
160 dén 1250 2,5 3,0 4,0 0,5 0,5 1,0
>1250 dén 16000 - 4,0 - - 1,0 -




Phu luc 2
XU LY KET QUA VA TINH TOAN
PQ KHONG PAM BAO PO

1 Mikc ap sudt Am thanh
1.1 Muc ap sudt Am thanh tai mot tan s6 va mirc Am x4c dinh duoc tinh theo cong
thire:

P. =20xlgU,)—M . —20xIg(20x10°) (1)

meas

Trong do:

U,: dién ap ho mach ctia microphone chuan (V)

M yeas: mttc d6 nhdy ctia microphone chuan ¢ diéu kién moéi truong hiéu chuan dugc
hiéu chinh do anh hudng cia nhiét do va ap suét nhu sau:

=M, + 8p X(Py = Pyrer) + O x(t—t )+, x(h—h_ ) (2)

M, mic do nhay cua microphone ¢ diéu kién méi trudong tham chiéu.
t: nhiét 6 méi trudng hiéu chuin (°C)

tref: nhiét d§ moi trudng tham chiéu = 23°C

J,: hé s6 nhiét do cua microphone chuin (dB/°C)

P 4p suét khi quyén moi truong hiéu chuén (kPa)

Ds.refs 4P suat khi quyén méi truong tham chiéu =101,325 kPa

0p: hé s6 ap sudt cua microphone chuan (dB/kPa)

h: @6 Am méi trudng hiéu chuan (%)

hye: A0 am moi truong tham chiéu = 50 %RH

5,: hé sb dd Am cua microphone chuan (dB/%RH)

1.2 Mirc 4p suat 4m thanh quy ddi vé diéu kién méi trudng tham chiéu dugc tinh theo
cong thtrc:
pref = pmea& _AC/) _Aq _ACh (3)

Trong do:
4C,: 1a sO hiéu chinh do anh huéng cia ap sut khi quyén

AC, =20x1g(Lo) (4)
ref

AC,: 12 s6 hiéu chinh do anh hudng ciia nhiét d6 moi truong

AC =0, x(t-t,) Q)
ACy: 14 s6 hiéu chinh do anh hudng ctua d6 4am moi truong

AC, =06, x(h—h,) (6)
5/ hé sb nhiét do cia DUT (dB/°C)
85 hé s6 do am cua DUT (dB/%RH)



Phu luc 2

1.3 B¢ khong dam bao do (DPKDPBD)

MO0 hinh toan hoc:
P=%+AC}7 +AC, +AC, (7)
Trong do:

P: 12 4p suit &m thanh tao ra trong hc cia DUT (Pa);

S: d6 nhay ctia Microphone chuan (mV/Pa).

1.3.1 DKDBD phép do ap suit am thanh dugc tinh nhu sau:
DKDBD tong hop phép do ap suit am thanh:

W (P)= Y xu}(x) (8)

u;(x): 1a cac @6 khong dam bao do thanh phan anh hudng dén phép do (xem bang 2.1)
¢+ 12 hé s6 nhay bang dao ham riéng cta P theo ting yéu t6 anh huong
c=1/8 9)
c,=-U,/S (10)

Bing 2.1. Cdc thanh phan dp khéng dam béo do phép do mikc dp sudt dm thanh

TT Ky hi¢u | Nguyén nhan gaﬂy ra do khong dam Phan bé He so
u(x) bio do nhay ¢;
Phép do dién ap:
L uO o 0y=uw, )+ U, ) +i U, )+, )+ U, )+, “
Do d¢ phan tan cua phép do dién étp U, 7
1.1 | w(U;,q) | duoc tinh tir 4§ 1éch chuén tir 10 két qua Chuéan 1
do
1.2 | w(U;.) | DPKDBD mo rong cuia Von mét Chuan 1
1.3 | u(U,.,) |Sais61nim cia Von mét Chit nhat 1
Do d6 phéan tan cua phép do ti S(:S dién 7
1.4 | w(Ugea) | &p G, duoc ,tinh bang do¢ 1éch chuan cao Chuéan 1
nhat tir 10 két qua do ctia U, va Uy
1.5 | u(Ug.w) | PKDBD mé rong cia Von mét Chuén 1
1.6 | (Ugen) | Saisd 1 ndm ciua Von mét Chit nhat 1
PDKPBD mé rong dd nhay cua
Microphone chuidn xac dinh tir gidy 2
S : :
2 u(s) ching nhan hiéu chuén cua Microphone Chuan @
chuan
Anh huéng cta ap suat khong khi:
3 u(C,) 5 5 5 5 1
u (Cp) =u (Cp,ca/) +u (Cp,dr/_'f) +tu (Cp,var)
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TT Ky hiéu | Nguyén nhin gay ra do khong dim Phan bé H¢ s
u(x) bao do nhay ¢;
DKDBD mé rong cua thiét bi do 4p suét 2
3.1 u(Cp,cal) khi quyén ong i ’ psu Chuan 1
32 | u(Cpar ?fygl 1 nam cua thiét bi do ap suat khi Chit nhat 1
Su thay ddi 4p suat 4p sudt khi quyén .
33| 4(Cprar) trong qua trinh hiéu chuan Chir nhit 1
Anh huéng cta nhiét d6 méi truong:
M I (e B (e AR (e 1
41 | u(Cpn) ?;(DBD mo rong cua thiét bi do nhiét Chuin 1
42 | u(C,) Su’ thfcly d(')l nhlet; dd mdi trudng trong Chit nhat 1
' qué trinh hiéu chuan
) Anh huong cta ap suat khong khi:
5 u(C 2 2 2 2 1
‘ u (Ch) =u (Ch,ca[) + u (Ch,dr[/‘) + u (Ch,var)
DKDBD mé rong cua thiét bi do do a 2
51 [ u(Chea) khong khim rong cua thiet bl ¢o ¢o am Chuan 1
Do tréi 1 ndm cia thiét bi do do am LA
52 | u(Charp kh' ong khi : ’ Chir nhat 1
Sy thay d6i d6 4am mai trudng trong qua N A
33 | u(Chyar) trinh hiéu chuan Chir nhat I
Do lap lai cua Kkét qué do, dugc x4c dinh 2
6 | UR) tr 46 1éch chuan tir 5 1an do Chuén !

Do khong dam bao do tong hop phép do mirc ap suat Am thanh ciia DUT:
w(Py=c,xu’(U)+c,xu’(S)+u’(C,)+u’(C,)+u’(C,)+u’(R)

Do khong dam bao do mé rong phép do mirc ap suat 4m thanh ciia DUT:

U(P) = kxu,(P); Véi hé sb phu 1a k = 2, d6 tin cay 1a 95 %

2 TAin s6 Am thanh cia DUT

Bing 2.2. Cic thanh phin dp khéng dim béo do phép do tin so am thanh

TT Kl); (l;;)gu Nguyén nhan gay ra d¢ khong dam bao do Phan b
Do d¢ phan tan ciia phép do tan sd, duoc tinh tir 2
! ulfri) | 4o lach chudn tir 10 két qua do Chuan
2 u(fy) Do phan giai cia may dém tan sd Chir nhat
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Phu luc 2

Ky hiéu

TT u(f) Nguyén nhan gay ra d¢ khong dam bao do Phin b
3 u(fea) Gia tri hiéu chuan may dém tan sd Chuan
4 u(farip) D6 troi 1 ndm ciia may dém tan sd Chir nhat

Do khong dam bao do téng hop phép do tan sé 4m thanh cia DUT:
u(f)=u’(f, ) +u (f)+u (f)+u'(f,,)

Do khong dam bao do mé rong phép do tan s Am thanh cua DUT:
U(f)=kxu (f); V6i hé s6 phi 1a k =2, d9 tin cay 1a 95 %

3 D) méo cia DUT

Bang 2.3. Cac thanh phén dj khong dam bdo do phép do do méo

Ky hi¢u R o A . . X
TT ) Nguyén nhan gay ra do khong dam bao do Phan bo
u .
Do d¢ phan tan cua phép do do méo, dugc tinh tur .
1 u(D, ) o . L Chuan
do 1éch chuan tir 10 két qua do
2 u(Dg) D6 phén gidi cia may do méo Chir nhat
3 u(D.qy) Gia tri hiéu chuin may do méo Chuan
4 u(D grip) Do tr6i 1 ndm cua may do méo Chir nhat

Do khong dam bao do tong hop phép do tan s Am thanh cua DUT:
u(D)=u’(D,)+u’(D,)+u’(D,)+u’(D,,)

Do khong dam bao do mé rong phép do tan sd 4m thanh cia DUT:
U(D) =kxu (D); V&i hé s6 phu 1a k =2, d6 tin cay 12 95 %
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Tén co quan hiéu chudn BIEN BAN HIEU CHUAN
............................... SO: e,

Kiéu: sé:
Co so san xuat: Nim san xudt:
Dac trung K thUAt: .....oooiiii e e

Co s¢ st dung:

Phuong phép thyuc hién:

Chuan, thiét bi chinh dugc str AUNE: e
Diéu kién moi trudng: Nhiét do: ............. °C; Ap suat khong khi: .............. kPa.
DO AM: ..o %RH

Nguoi thuc hién:

Pia diém thuc hién:

KET QUA HIEU CHUAN
1 Kiém tra bén ngoai: [ ] bat [ ] Khong dat
2 Kiém tra ky thuit: [ ] Pat [ ] Khong dat
3 Kiém tra do hrong

3.1 Diéu kién moi truwong hiéu chuan

Bdng 3.1
Nhiét d¢ (°C) Po 4m (%RH) Ap s“a(tkll‘,';‘) quyen
3.2 Kiém tra mirc dp sudt am thanh
Bdng 3.2
A A ax Mirc ap suit
Tan so dat
n . | am thanh dat P neas U (P)
trén DUT trén DUT Ul (V) Uload (V) Ucal (V) (dB) (dB)
(Hz) (dB)
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Phu luc 4

Tan so6 dit Mic dp suit
A . | Am thanh dat P rneas U (P)
tre(li_ll;)IJT trén DUT Ul (V) Uload (V) Ucal (V) (dB) (dB)
(dB)
| N Lo....... I.......
20 20 2.,
1000 94 3o 3o 3o,
10....... 10....... 10.....
3.3 Kiém tra tin sé am va dé méo
Bing 3.3
tinsan | M0k
trén DUT A : f (Hz) D (%) U(f) (Hz) | U(D) (%)
(Hz) trén DUT
(dB)
| D | DT
20, 2iiiiin
K I 3
1000 94
10....... 10..........
B IKBE TUAIL ..ottt ettt nenaees

Nguoi soat lai Nguoi thuc hién
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Phu luc 2

PO PIEN AP HO MACH CUA MICROPHONE
BANG PHUONG PHAP PIEN AP THAY THE

Tai mot tan s6 va mirc 4m bat ki, do dién ap hd mach cta microphone bang phuong
phap dién ap thay thé dugc tién hanh nhu sau:

Buée 1. Lap dit thiét bi theo so do hinh 1.

Microphone

—| chuan

DUT \ [ Tién khuéch dai

A

May phat tin hiéu
hinh si
inh sin °
Von mét

Khuéch dai do ‘/

luong o

A ;

B¢ chuyén
mach
Hinh 1

- Bat DUT, khi 4p suat 4m thanh thanh dwa viao microphone da 6n dinh thi ghi lai gia
tri dién ap U, trén VOn mét.

Bu6e 2. Tat ngudn DUT va lap dit thiét bi theo so d6 hinh 2.

Microphone
—| chuan
L ]
DUT | Tién khuéch dai
May phat tin hi¢u
hinh sin
Von mét
>
Khuéch dai do / Uload
ludng
Bo chuyén
T mach
Hinh 2
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Phu luc 4

- Dat tan s tin hi€u sin tir may phat tin hi¢u sin dong nhat vai tan so trén DUT.
- Diéu chinh dién ap U, cua tin hi€u sin tir may phat tin hi¢u sin sao cho gia tri dién

ap trén Von mét xap xi bang U;.

- Ghi lai gié tr1 di€n ap Ujy,g do dugce trén Von mét.

Bude 3. Lap dat thiét bi theo so d6 hinh 3.

Microphone
chuan
L ]
DUT Tién khuéch dai
[ >
May phat tin hiéu
hinh sin
Von mét
Khuéch dai do Ue
ludng .
B chuyén
T mach
Hinh 3

- Gilr nguyén dién ap U, cua tin hi¢u sin tr may phat tin hi¢u sin nhu & budce 2.
- Ghi lai gia tri dién ap U, do duogc trén Von mét.
- Tinh ti s6 dién dp: G=U/Ujpa.

- Dién 4p hd mach tai mot tan s6 va mirc am bat ki dugce tinh: Uy= U;xG.
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