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VAN BAN KY THUAT PO LUONG VIET NAM PLVN 314 : 2016

Chuan dd 6n — Quy trinh hiéu chuan
Sound calibrator — Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat ndy quy dinh quy trinh hiéu chuan cac chuan d6 on: cap LS, cép 1,
cap 2, ¢6 dic trung k¥ thuat do ludng quy dinh trong phu luc 1 dung dé kiém dinh céc
phuong tién do do on.

2 Giai thich tir ngiv

CAc tir ngir trong vian ban nay duoc hiéu nhu sau:

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

2.2 bién ap hd mach (Open-circuit voltage): Pién ap xuat hién tai cuc dién cua
microphone dugc do bang phuong phap dién ap thay thé.

2.3 Piéu kién mai truong tham chiéu:

- Nhiét d9: 23 °C;

- Ap suat khong khi: 101,325 kPa;

- P am khong khi: 50 %RH.

2.4 Mtrc 4p suat 4m thanh (Sound pressure level): Mtc ap suat am thanh bang hai
muoi lan 16 ga rit co s mudi ti sO gilra gia tri RMS cua ap suat am thanh va gia tri &p
suit 4m thanh tham chiéu. Ap suét 4m thanh tham chiéu duoc quy udc bang 20 pPa.
2.5 Phuong phéap dién ap thay thé (Insert voltage technique): Phuong phép xac dinh
dién 4p hé mach ctia microphone khi dugc noi1 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.

Bdng 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 luong 7.3
3.1 | Kiém tra muc ap sudt 4m thanh 7.3.2
3.2 | Kiém tra tan s6 4m thanh 4m 7.3.3
3.3 | Kiém tra do méo 7.34
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4 Phwong tién hiéu chuin

Cac phuong tién do dung trong hiéu chuin chuin d6 6n dwgc néu trong bang 2.

Bdng 2
Tén phwong tién Pac trung ky thuat do lwong co AP dung clzo
TT \ T ® 2 : . diéu muc cua
dung dé hi¢u chuan ban ‘.
quy trinh
1 | Chuan do lwdong
Microphone chuan Dai tan (20 + 20 000) Hz
- Bo1 voi DUT cap chinh xac LS:
st dung microphone c6 cap chinh
xac LS. , 7.3
- Doi v6i DUT cap chinh xac 1 va
2: st dung microphone cd cap
chinh xac WS hoac cao hon.
2 | Phuwong tién do
2.1 | Bo tién khuéch dai Dai tan: (20 + 20 000) Hz 7.3
2.2 F‘-? Khuéch dai do Dai tin: (20 + 20 000) Hz 7.3
uong
May phat tin hi¢u Dai tan: (20 + 20 000) Hz
2.3 | . . % 7.3
sin Saiso: +0,1%
. Dai tan: (20 + 20 000) Hz
2.4 | VOn mét Sai s6: £ 0,3 % 7.3
S Dai tan: (20 + 20 000) Hz
2.5 | May dém tan so Sai s + 01 % 7.3
, . Dai tan: (20 + 20 000) Hz
26 | My doméo Pham vi do: (0,1 + 10) % 73
- Nhiét do: (0 + 50) °C; Sai sb: +
0,3°C
57 Phuong tién do moi - Do 4am: (20 + 90) %RH; Sai sé: 5
" | truong +2 %RH
- Ap suét’ khong khi: (90 + 110)
kPa; Sai s0: + 0,5 kPa
3 | Phwong tién phu
gﬁ“‘mg tiendodd | by m vi do: (30 = 130) dB 7.2

5 Dieu kién hi¢u chuan

Khi tién hanh hiéu chuan phai dam bao méi truong hiéu chuin yén tinh va céc diéu
kién sau day:
- Nhiét do: (20 + 26) °C;
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- D am khong khi: (25 + 70) %RH;

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

6 Chuén bi hiéu chuin

Trudce khi tién hanh hiéu chuin phai thuc hién cac cong viéc chuén bj sau day:

-DUT phai dit trong méi trudng hiéu chuén it nhit 1 gid va duoc cip ngudn theo
dic trung k¥ thuat va quy dinh ctia nha san xuat.

- Cac phuong tién hiéu chuan phai dugc cip dién va 1am 4m mdy theo dic trung ky
thuat va quy dinh ciia nha san xuat.

- Ghi lai diéu kién méi trudong trong lac thyuc hién hiéu chuén it nhat 3 1an: khi bat
dau, trong qua trinh va khi két thiic hiéu chuan vao bang 3.1, phu lyc 3.

7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cac yéu cau sau:

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

- C4c cong tac, phim 4n, nam diéu chinh, dén hién thi,... phai hoat dong binh thudng,
khong bi ket, hu hong.

7.2 Kiém tra k¥ thuat

Phai kiém tra k§y thuat theo C4c yéu cau sau day:

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

- Kiém tra nhanh bang phuong tién do do on, DUT phai hoat dong binh thudng.

7.3 Kiém tra do lwong

Chuan d6 on duoc kiém tra do luong theo trinh tu ndi dung, phuong phap va yéu cau
sau day:

7.3.1 Két néi thiét bi theo so dé hinh 1

May phat tin
hi¢u hinh sin > Von mét
Microphone
A Y . L s 2
chuan ] _ . : Khuéch dai do Mady dém tan so
Tién khuéch B¢ chuyen > ludng dién tir
dai mach
DUT

P! May do méo

Hinh 1. So @6 két noi thiét bi
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7.3.2 Kiém tra mikc dp sudt am thanh

-Pit DUT lan luot & tit ca cac muc ap suat &m thanh va tan sé danh dinh theo dic
trung k¥ thuat cua DUT;

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

7.3.3 Kiém tra tin sé am thanh

-Pat DUT lan luogt & tat ca cac muc ap suit 4m thanh va tan sé danh dinh theo dic
trung k¥ thuat caa DUT.

- Tai mbi diém dit nay do va ghi lai 10 gia trj tan sb vao bang 3.3 phu luc 3;
- Xt 1y s6 1iéu theo muyc 2, phuy lyc 2.
7.3.4 Kiém tra dj méo

-Pit DUT lan luot & cac muic 4p suat Am thanh VA tan sb theo dic trung k¥ thuat cua
DUT;

- Tai mdi diém dat nay do va ghi lai 10 gia tri §6 méo vao bang 3.3 phu luc 3;

-Xuly s6 liéu theo muc 3, phu luc 2.

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

9 Xir ly chung

9.1 Chuéan d6 dn sau khi hiéu chuan néu dap ung diy du cac diéu kién sau day thi
duoc cép chting chi hiéu chuin (tem hiéu chuan, dau hiéu chuén, giéy chirng nhan
hiéu chuan ...) theo quy dinh:

- Tri tuyét dbi do 1éch gilra muc ap suit am thanh do duoc va mirc ap suit am thanh
danh dinh (theo dac trung k¥ thuat cia DUT) cdng voi do khong dam bao do méd
rong ctia phép do mirc ap suat am thanh khong vuot qua dung sai cho phép theo bang
1.1, phu luc 1;

- D6 khong dam bao do mé rong cua phép do murc ap suit 4m thanh khong vuot qua
€161 han cho phép theo bang 1.1 phu luc 1;

- Tri tuyét ddi do 1éch theo phan trim giita tAn s6 am thanh do duoc va tan sé am

thanh danh dinh (theo dac trung k¥ thuat cia DUT) cong véi d6 khong dam bao do
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mo rong cua phép do tan sé khong vuot qua dung sai cho phép theo bang 1.2, phu
luc 1;

-Po khong dam bao do md rong cua phép do tan s 4m thanh khong vuot qua gidi
han cho phép theo bang 1.2, phu luc 1;

-Dbo méo do dugc cong voi do khong ddm bdo do md rong cia phép do méo khong
vuot qua dung sai cho phép theo bang 1.3, phu luc 1;

- b6 khong dam bao do mé rong cua phép do méo khong vuot qua gioi han cho phép
theo bang 1.3, phu luc 1;

9.2 Chuan d6 on sau khi hiéu chuan néu khong théa man cac diéu kién néu trong 8.1

thi khong cap ching chi hiéu chuan méi va x6a dau hiéu chuan cii (néu co).

9.3 Chu ki hiéu chuan cuia chuan d6 on la 12 thang.



PAC TRUNG KY THUAT PO LUONG

Phu luc 1

1 Dung sai mirc ap suit Am thanh va dd khong dam bao do 16m nhit cho phép

Bding 1.1
. ) Dung sai mtrc ap suat Aam thanh | P khong dam bao do 16n nhat
Tan so danh dinh i )
(H2) cho phép (dB) cho phép U(P) (dB)
Z , , , , , ,
Cap LS Capl Cap 2 Cap LS Capl 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 tan sé va d khong dam bao do 16n nhat cho phép
Bdng 1.2

Dung sai tan s6 cho phép (%)

Do khong dam bao do 16n nhét cho

phép U(f) (%)

Cap LS Capl Cép 2 Cap LS Capl Cap 2
1,0 1,0 2,0 0,3 0,3 0,3
3 Do méo va do khong dam bao do 16n nhit cho phép
Bdng 1.3

Lz _ Do méo 16n nhat cho phép Do khong dam bao do 16n nhat

Tan s6 danh dinh )
(H2) (%) cho phép U(D) (%)
z . . . . . .
CapLS | Cipl | Cip2 | CapLS | Cépl | Cép2

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
PO KHONG PAM BAO PO

1 Mikc ap suit 4m thanh
1.1 Murc ap suit am thanh tai mot tan s va mirc am xac dinh duoc tinh theo cong
thirc:
P_.=20xlgU,)-M__ —20xIg(20x10~°) (1)
Trong do:
U,: dién ap ho mach ctia microphone chuan (V)
Meas: mirc d0 nhdy cua microphone chuan ¢ diéu kién moi truong hiéu chuan duoc
hi€u chinh do anh huong cia nhiét do va ap suét nhu sau:

I\/Imeas = Mref +6p ><(ps _ps,ref) +8t ><(t_tref) +8h ><(h _href) (2)

Mes: mirc do nhay ciia microphone & diéu kién méi trudong tham chiéu.
t: nhiét d6 moi trudng hiéu chuan (°C)

te: nhiét d6 moi trudong tham chiéu = 23°C

¢ hé s6 nhiét do cua microphone chuan (dB/°C)

Ps: 4p suat khi quyén moi trudong hiéu chuan (kPa)

Ps ref: 4p suat khi quyén méi trudng tham chiéu =101,325 kPa

Op- hé sO ap suit ctia microphone chuan (dB/kPa)

h: @ 4m méi trudng hiéu chuan (%)

hyer: 40 4m moi truong tham chiéu = 50 %RH

Sh: hé s6 do Am ciia microphone chuan (dB/%RH)

1.2 Murc ap suat am thanh quy doi vé diéu kién méi truong tham chiéu duoc tinh theo
cong thirc:
pref = pmeas _ACp _ACI _ACh (3)

Trong do:
ACy: 1a s6 hiéu chinh do 4nh hudng cua 4p suat khi quyén

AC, =20xIg(->) ()

ACy: 12 s6 hiéu chinh do anh hudng cta nhiét do moi trudng

AC =6, x(t—t ) (5)
ACy: 1a s6 hiéu chinh do anh hudng cua d6 4m méi trudng

AC, =6, x(h—=h_) (6)
8/: hé s6 nhiét 46 cia DUT (dB/°C)
87 hé sb 46 am cua DUT (dB/%RH)



Phu luc 2

1.3 D6 khong dam bao do (PKDBD)

Mo hinh toan hoc:
PZ%-FACp-FACt*l‘ACh (7)
Trong do:

P: 14 ap suit 4m thanh tao ra trong héc ciia DUT (Pa);

S: d6 nhay cua Microphone chuin (mV/Pa).

1.3.1 DKDBD phép do 4p suit am thanh duge tinh nhu sau:
DKPBD tong hop phép do ap suat am thanh:

u:(P) =icfxuf<x) ®)

ui(x): 1a cac do khong dam bao do thanh phan anh huong dén phép do (xem bang 2.1)
ci: 13 hé s6 nhay bang dao ham riéng cua P theo timg yéu té anh hudng
c,=1/S 9)
c,=-U,/S’ (10)

Bing 2.1. Cdc thanh phan dp khéong dim bdo do phép do mikc dp sudt am thanh

T Ky hi¢u | Nguyén nhan gaoy ra do khong dam Phén bé He¢ so
u(x) bao do nhay ¢
Phép do dién ap:
L 4O )= )+ U + 10U, )+ 1, ) + U, )+ &
u ( )_u ( 1,rdg)+u ( 1‘ca|)+u ( 1,err)+u ( G‘rdg)+u ( G,cal)+u ( G,err)
Do d6 phan tan cua phép do dién ap Uy, w
1.1 | u(Uq,qg) | duogc tinh tir d§ léch chuan tir 10 ket qua Chuan 1
do
1.2 | u(Uyca) | PKDBD mo rong ciia Von mét Chuan 1
1.3 | U(Uyer) | Sai s6 1 nim cua Von mét Chir nhat 1
Do d6 phan tan cua phép do ti sé dién W
1.4 | u(Ugca) | ap ’G, duoc ,tinh bang do 1éch chuan cao Chuan 1
nhat tir 10 két qua do ctia Uy Va Ujgqq
1.5 | u(Ugca) | DPKDBD mo rong ciia Von mét Chuin 1
1.6 | u(Ugger) | Sai s6 1 nam ctia Vén mét Chir nhat 1
DKPBD m¢é rong do nhay cua
Microphone chuan xac dinh tir gidy z
u(S : T
2 ®) chimg nhan hi¢u chuan cua Microphone Chuén C2
chuan
3 ) Anh huong ciia ap suat khong khi: .
u
P uz(Cp) :uz(Cp,ca|)+u2(Cp,drif)+u2(cp,var)
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T Ky hiéu | Nguyén nhin giy ra d¢ khong dam Phan bé H¢ s6
u (x) bao do nhay ¢;
DKDBD m¢ rong cua thiét bi do 4p suat 5
32 | u(Cpari) quf)yg;n I ndm cua thiét bi do ap suat khi Chit nhat 1
Sy thay d6i ap suat ap suit khi quyén < 1A
3.3 | U(Cpyar) trong qua trinh hiéu chuan Chir nhat 1
Anh huong cua nhi¢t d§ moi truong: .
YO ) mre e,
4.1 | U(Cuom) dDg(DBD mo rong cua thiét bi do nhiét Chuin 1
Sy thay ddi nhiét d6 méi trudng trong < 1A
4.2 | UCuha) | 14 trinh hicu chudn Chir nhat 1
©) Anh hudng cia ap suat khdng khi: .
5 u
t uz (Ch) = u2 (Ch,cal) + uz (Ch,drif ) + u2 (Ch,var)
DKDBD mé rong cua thiét bi do do am 3
5.1 | UChea) | 1nong khi g cu +ao €t Chuén 1
Do troi 1 nam cua thiét bi do do am . 1A
5.2 U(Ch,drif) khéng Khi ) ) Chir nhat 1
Sy thay d6i d6 4m moi trudng trong qué . 1A
5.3 | U(Chyar) trinh hiéu chuan Chir nhat 1
Do lap lai cua két qua do, duge xac dinh 2
6 JUR) 14 40 lech chudn tix 5 1an do Chuan 1

Do khong dam bao do tong hop phép do mirc 4p suat Am thanh ctia DUT:
uz(P)=c,xu*(U)+c,xu’(S)+u*(C,)+u*(C,)+u*(C,) +u*(R)

D6 khong dam bao do mé rong phép do mirc ap suit Am thanh ctia DUT:

U(P) =k xu_(P); Véi hé sé phi 1a k = 2, d6 tin cay 14 95 %

2 Tan s6 4m thanh ciia DUT

Bing 2.2. Cdc thanh phan dp khéng dim bdo do phép do tan so Gm thanh

TT Kﬂ g‘l)e " Nguyén nhan giy ra do khong dam bao do Phan bd
|
Do d6 phan tan ciia phép do tan sb, duoc tinh tir 2
1 U(frag) d6 1éch chuén tir 10 két qua do Chuan
2 u(fr) Do phan giai cuia may dém tan sb Chir nhat
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TT Kﬂ g,_l)e " Nguyén nhin giy ra do khong dam bao do Phan bd
1
3 U(fear) Gi4 trj hiéu chuin may dém tan sd Chuén
4 U(farif) D6 troi 1 nim ctua may dém tan sb Chir nhat

Do khong dam bao do tong hop phép do tan s6 4m thanh cta DUT:
ucz(f) :uz(frdg)+u2(fR)+u2(fcal)+u2(fdrif)

Do khong dam bao do mé rong phép do tan sb 4m thanh ciia DUT:
U(f)=kxu (f); Véihé sb phu la k =2, d6 tin cay 14 95 %

3 D0 méo cia DUT

Bing 2.3. Cdc thanh phan dp khong dam bdo do phép do dp méo

Ky hi¢u . o . a ; ) _—
TT u(f) Nguyén nhan gay ra d¢ khong dam bao do Phan bo
i
Do d¢ phan tan cia phép do do méo, dugc tinh tur .
1 U(Drag) o L. L. Chuan
d6 1éch chuan tir 10 két qua do
2 u(Dgr) D0 phan gidi ciia may do méo Chir nhat
3 U(Dcar) Gia tri hiéu chuan may do méo Chuan
4 U(Dygrif) Do tr6i 1 nam cua may do méo Chir nhat

Do khong dam bao do tong hop phép do tan s6 4m thanh ciia DUT:

u?(D)=u*(D

rdg

)+u*(D,)+u*(D,)+u*(D,,)

Do khong dam bao do mé rong phép do tan sé 4m thanh ctiia DUT:
U (D) =k xu_(D); Véi hé s6 phu 1a k =2, d9 tin cay 1a 95 %
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Tén co quan hi¢u chuén BIEN BAN HIEU CHUAN
............................... SO: i

kKiéw: se: ..
Cos6sanxuvat: Nam san xuat:
Dac trung K§ thult: ...

Co s0 su dung:

Phuong phap thuc hién:
Chuan, thiét bi chinh duoc st AUNE: oo
Diéu kién moi truong: Nhiét do:  ............. °C; Ap suat khong khi: .............. kPa.
Doam: ................. %RH

Nguoi thyc hién:

Pia diém thyuc hién:

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: [ ] Dat [ ] Khong dat
2 Kiém tra k¥ thuat: [ ] Dat [ ] Khong dat
3 Kiém tra do lwong

3.1 Piéu kién moi trwong hiéu chudn
Bdng 3.1

Ap suit khi quyén

Nhiét d§ (°C) Dj am (%RH) (kPa)

3.2 Kiém tra mikc dp sudt dm thanh

Bdng 3.2
A K 4 Mikc ap suat
Tan so dat
N : am thanh dat Prmeas U (P)
trén DUT trén DUT Ui (V) | Upag (V) | Uear (V) (dB) (dB)
(Hz) (dB)
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Tan s6 dat Mic dp suilt
N : am thanh dat Prmeas U (P)
tre(nH[z))UT trén DUT Ul (V) Uload (V) Ucal (V) (dB) (dB)
(dB)
1......... 1....... 1.......
200 200 200
1000 94 3 3 3
10....... 10....... 10.......
3.3 Kiém tra tin s dm va d¢ méo
Bdng 3.3
Tan sb dat }\/I veap Su%t
. am thanh dat
trén DUT an DUT f (Hz) D (%) U(f) (Hz) | U(D) (%)
(H2) trén DU
(dB)
1o, 1.
20, 2.
i K
1000 94
10....... 10..........
O L LT | OO

Nguwoi soat lai Nguwoi thue hién
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Phu luc 2

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

Tai mot tin sd va muc 4m bét ki, do dién ap hd mach cua microphone bing phuong
phap dién ap thay thé dugc tién hanh nhu sau:

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

Microphone

—‘ chuan

DUT \ [ Tién khudch dai

A

May phat tin hi¢u
hinh si
inh sin °
Von mét
Khuéch dai do /
lu(‘mg U,
A "
B0 chuyén
mach
Hinh 1

- Bat DUT, khi 4p suét am thanh thanh dua vao microphone d3 6n dinh thi ghi lai gia
tri dién ap U, trén Vén mét.

Bude 2. Tat ngudn DUT va lap dit thiét b theo so d6 hinh 2.

Microphone

‘I chuan

DUT

Tién khuéch dai

A 4

May phat tin hiéu
hinh sin

Von mét

NN

Khuéch dai do
luong

U load

B chuyén
T mach

Hinh 2
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- Dit tan s6 tin hiéu sin tir may phat tin hiéu sin ddng nhét véi tan s6 trén DUT,
- Piéu chinh dién ap U, cua tin hi€u sin tor may phat tin hi€u sin sao cho gia tri dién
&p trén Von mét xap xi bang U,.

- Ghi lai gia tr1 dién ap Ujpg do dugce trén Von mét.

Buéce 3. Lap dit thiét bi theo so d6 hinh 3.

Microphone
chuan
o
DUT ° .| Tien khuéch dai
May phat tin hiéu
hinh sin
\ Von mét
Khuéch dai do Uea
luong @
B6 chuyén
T mach
Hinh 3

- Gilr nguyén di¢n ap U, cua tin hi¢u sin tir may phat tin hi¢u sin nhu & budc 2.

- Ghi lai gia tri dién ap Uy, do dugce trén Von mét.

- Tinh ti s6 dién ap: G=Uca/Ujou.

- bién &p hé mach tai mot tan s6 va mirc am bat ki duogc tinh: Uy = U;xG.
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