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Quang ké chuan - Quy trinh hiéu chuan
Photometer head - Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat ndy quy dinh quy trinh hiéu chuan d6 nhay do roi cta quang ké
chuan dung dé kiém dinh phuong tién do do roi, c6 d6 khong dam bao do U < 1,0%,
bang phuong phap so sanh v6i quang ké chuan tai cac khoang cach d khac nhau, sir
dung nguén sang chuin c6 mirc d6 roi tir 10 1x dén 10000 Ix, nhiét d6 mau dic trung
tir 2700 K dén 3200 K.

2 Giai thich tir ngir
Céc tir ngir trong vin ban nay duoc hiéu nhu sau:

2.1 Bg nhay do roi quang ké chuan duoc xac dinh béng ti sb gifra tin hiéu dién duogc
tao ra tir quang ké chuan [A] va tin hiéu quang dugc chiéu téi [1x].

2.2 BJ roi 1a dai lugng dac trung cho bé mat duoc chiéu sang, la mat do quang thong
trén bé mat co dién tich S. Pon vi do roi 1a lux (ki hiéu: Ix), do roi la ty s6 cua quang
thong va dién tich bé mit dugc chiéu sang déu cua quang thong. Khi mit dugc chiéu
sang khong déu, do roi duoc tinh bﬁng trung binh cong cua do roi cac diém.

2.3 Moi truong tbi dé kiém tra diém “0” dé cap trong quy trinh nay 1a moéi trudng cd
mtre d6 roi tir 0,0 Ix dén 0,1 Ix.

2.4 DUT (Device Under Test) : quang ké chudn can hiéu chuan.

3 Cac phép hiéu chuin
Phai 1an luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bdng 1
TT Tén phép hiéu chuin Ttgz(giuvnéuc
Kiém tra bén ngoai 7.1
Kiém tra ky thuat 7.2
Kiém tra do luong 7.3
3.1 Kiém tra diém “0” 7.3.1
3.2 Kiém tra sai s6 do nhay d0 roi tai cac muc do roi 7.3.2
3.3 Xéc dinh phd cong suit cia dén chuan 7.3.3

4 Phwong tién hiéu chuén
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Céc phuong tién do dung dé hiéu chuan DUT dugc néu trong bang 2.

Bing 2
< - A Ap dung cho
TT | Phuong tién hiéu chuin Dg(c) E:;I:lg lc(())” ng:lat diéu muc cia
g PLVN
1 Chuén do luong
, 7 Do nhay do roi: (15 +26) nA/lx,
Quang ké chuan ham phé do nhay twong ddi xdp xi | 6.3.1; 6.3.2;
(Photometer Head) V), f1 <(1,0+2,2) %. 7.3.2
U=(05+0,8) %; k=2
2 | Phuong tién do khac
Nguon sang Cong suat: P = 1000 W + 2000 W A
2.1 (Bén chuan) U=(1,0+15)%, k=2 6.4,6.5:7.32
, 9 Dai budce song : 380 nm + 780 nm
2.2 | Thiét bi do pho birc xa D0 rong pho : 5 nm 7.3.3
D9 chinh xac budc song : 0,3 nm
, . \ Pham vi do : 2 nA +20 mA )
2.3 | May do dong nho Po chinh xdc: (0,1 = 0,4) % 7.3.1;7.32
Pham vi do :
Dién 4p : (0 +1000) VDC 651 6.6.1"
2.4 | May do van nang Dong : (0+1) A (DC) ' 6 é 2 o
D0 chinh xac phép do dién ap: e
<5 ppm (24 h)
Nguon cung cap :
Dién 4p : 0V + 110 VDC
o Dong dign :0A+30A
2.5 | BO ngudn cap Dién 4p thang gidng nhé hon: 6.5; 7.3.2
0,005 % + 3 mV
Dong dién thang gidng nho hon:
0,05 % + 10 mA
A 2 Giatri: 0,01 Q £0,01 % _
2.6 | bién tré chuan Cong suét dicn cho phép: 3,0 W 6.5.2;6.6.1
3 | Phuong tién phu
2 Pham vi : (0 +4500) mm A
3.1 | Gia trac quang Do chinh xac : + 2 mm/4500 mm 6.2;6.3; 7.3.2
Thiét bi dinh tam bang laser, thuy
ALy binh, mia chuan, hé thong gé, dui .
3.2 | Céc thiét bi phu tro dén, he théng vit me, hé théng Vi 6.2;6.3; 6.4
chinh TP 90,...
N La moi truong toi cé miac doroi | 6.2; 6.3; 6.4;
3.3 | Buong t61 quang hoc dat duoc : (0.0 = 0,1) Ix 73

5 Piéu kién hi¢u chuan

4




DLVN 270 : 2015

Khi tién hanh hiéu chuan phai dam bao cac diéu kién sau day:
- Nhiét do: (23 +5) °C
- D6 am: (35 + 85) %RH.

6 Chuan bi hi¢u chuin

Truéc khi tién hanh hiéu chuan phai thuc hién cac cong viée chuan bi sau day:

6.1 Chuén bi DUT

Vé sinh sach bé mat bd thu quang cua DUT va kiém tra tinh trang hoat dong cua DUT
theo hudng dan cua nha san xuat.

6.2 Tao ra truc quang (optical axis)

Str dung thiét bi dinh tAm bﬁng laser va mia chuan duoc lép dat trén gia trac quang dé
tao ra tryc quang.

6.3. Lflp dat quang ké chuan, DUT

6.3.1 Su dung thiét bi dinh tdm bang laser chiéu chum laser hudng vé phia lap dat
quang ké chuan.

6.3.2 Su dung thiét bi dinh tAm bang laser, may thuy binh, hé thong vit me dé diéu
chinh hé thdng gia d& sao cho mit phang chuan cua quang ké chuan vudng goc voi
tryc quang va tim mit phang chuan bo thu quang nam trén tryc quang.

6.3.3 Thuc hién buéc 6.3.1 va 6.3.2 dbi voi DUT.

6.4 Lap diit dén chuan
6.4.1 Bén chuan duogc lap dit vao vi tri dui dén phu hop trén gia trac quang.

6.4.2 Str dung may thiry chuan, chum laser va hé thong vi chinh TP 90, gia d& dui dén
dé can chinh dén chuan sao cho mat phang chuan cua soi dot dén vuong goc véi truc
quang va tim mat phang chuan sgi d6t ndm trén truc quang.

6.4.3 Dich chuyén dén chuan vé vi tri ban dau (diém 0).

6.5 Noi nguon cung cap dién cho den chuan
6.5.1 Kiém tra cuc cua dén chuin bang may do van nang.

6.5.2 N6i ngudn cung cp cho dén chuan.

6.6 Kiém tra hé thong do

6.6.1 Kiém tra hé thong do ngudn cap dién cho dén chuan bang may do van ning.
6.6.2 Kiém‘ tra hé théng do tin hiéu quang thu duoc tir quang ké chuin dén may do
dong nho bang may do van nang.

6.7 Chuan bj cc thiét bi dung dé hi¢u chuin

6.7.1 Bt tat ca cac may do, dé 6n dinh it nhat 30 phut trudc khi tién hanh do.
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6.7.2 Bat ngudn cung cap it nhat 30 phit trude khi thue hién tién hanh cung cap dién
cho dén chuan.

7 Tien hanh hi¢u chuan

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cac yéu cau sau day:

Kiém tra bang mit thudng dé xac dinh rd DUT véi cac yéu cau quy dinh trong tai liéu
k¥ thuat vé hinh dang, kich thudc, ky, nhan hi€u va cac phu kién kem theo. Bé mit bo
thu quang cia DUT khong bi nut, v va hu hong.

7.2 Kiém tra k¥ thuat

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

Kiém tra trang thai hoat dong binh thuong cua DUT theo tai li¢u k¥ thuat.

7.3 Kiém tra do lwong
DUT duoc kiém tra do luong theo trinh tir ndi dung, phwong phép va yéu ciu sau day:
7.3.1 Kiém tra diém “0”
Kiém tra diém “0” bang cach dung DUT dé do dong quang trong mdi truong t6i co
mitc d6 roi tir 0,0 Ix dén 0,1 Ix. Thyc hién 3 1an phép do lap va ghi két qua vao bién
ban (phu luc 1).
7.3.2 Kiém tra sai s6 do nhay d0 roi tai cac mirc do roi
DUT duoc so sanh voi quang ké chuén & cac mirc d6 roi chuan 12 50 1x; 100 1x; 200 Ix;
500 Ix; 1000 Ix; 3000 Ix; 5000 Ix; 7000 Ix; 10000 Ix. Ghi lai cac két qua do cua quang
ké chuin va DUT vao bién ban (phu luc 1). Mdi mirc do roi can thuc hién 5 lan phép
do lap.
Sai s6 twong dbi d6 nhay do roi cuia DUT, & (%):
T R
d= ﬁ x100 %
S

v (1)
Trong do:
S, : d6 nhay do roi DUT, [A/IX].
SR 1 d6 nhay d9 roi quang ké chuén, [A/IX].
7.3.3 Xac dinh pho cong suat ciia dén chuan
Dung thiét bj do pho birc xa dé tién hanh do phan bd phd cong suat ciia dén chuan.

Két qua dugc st dung dé tinh hé s hiéu chinh mau CCF.
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8 Panh gia d¢ khong dam bio do
D6 nhay d6 roi DUT duoc tinh theo biéu thirc sau:
T T R
. @
E, y -CCF

Trong do.
y",y®: 1an luot trong tng dong quang do dugc tir DUT, quang ké chuan [A].
CCF : hé sb hiéu chinh mau (colour correction factor).

fe,(r)5 (L) [e (MW )dA
e, )V(r)an [e (1)S,, (M)dn

e, : phan bb phd ngudn sang A ( CIE illuminant A)

CCF =

e, : phan bd phé nguén sang dung cho hiéu chuan d6 nhay do roi dugc do boi thiét bi
do pho bire xa.
(1) : 6 nhay pho twong ddi ctia quang ké chuan.

reI

8.1 Do kh6ng dam bao do téng hop, um( I)

(sT)= \/u Jeo FUZ (Y™ )y + UZ(YR s +UZ (YR )y +U2(cCF)+U2(ST )+ U2 (Y™ )y +UZ(YT e

3
Cac thanh phan d6 khéng dam bao do duoc biéu dién trong biéu thic (3) duoc xac
dinh trinh bay theo phu luc 2.

8.2 P khong diam bio do mé rong, U,( I)
U,(s7)=k-u,(s]) )

hé sb phit k = 2, véi mire tin cay P =95 % .

Bing 3. Cdc thanh phin dp khong dim bdo do

3 Do khong dam bao d .
Céc thanh phan do 0, Khong dam bao €o Hé s6 nhay
. . chuan thanh phan tuong
khong dam bao do It Ci
doi u,(y)

u r (yR )rep

u, (y"),

U (Y )i

Y e

RlRr | Rr|RrR|F

u, (ccf)
u, (8!

)

r




DLVN 270 : 2015

, . v D0 khong dam bao do . X
Ca(f thanqh phfm do chuin thanh phﬁn tuong H¢ 56 nhay c.u, (y)
khong dam bao do % Ci
déi u, (y)
( )cal 1
( )rep 1
Uy ) 1
r c (SI
U,(ST); k=2
8.3 Biéu dién két qua do nhay d¢ roi
S, =ST+U,(sT) (5)

9 Xur ly chung

9.1 Quang ké chuan sau khi hiéu chuan néu c6 d6 khong dam bao do < 1 % duoc cip
chtng chi hiéu chuin (tem hiéu chuin, gidy chimg nhan hiéu chun,...) theo quy

dinh.

9.2 Quang ké chuén sau khi hiéu chuan néu c6 d6 khong dam bao do > 1 % thi khong
cap ching chi hiéu chuan méi va xo6a ddu hiéu chuan cii (néu co).

9.3 Chu ky hiéu chuan ciia quang ké chuan la: 12 thang.




Tén co quan hi¢u chuan

Phu luc 1

BIEN BAN HIEU CHUAN

SO e,

Tén chudn/phurong tien Q00 ..........ouii e

Kiéu: oo,

........................ SO: oo e

COo SO SAN XUAL: ettt NamM san Xuat: ...ooveneeineeeeeannenn..

Pac trung KF thUAt 1 ...

CO SO ST AUNE: ... et ittt et e et e e ettt e e e taeeettee e esabeeeaseeessseaeesseeessseeesssseeennseeas

Phuong phap thuc hi€n: ... ... e

Chuén, thiét bi chinh dugc st dung:

bicu kién moi truong:

Nhiét do: .....ocvvennnne °C

Ngudi thue hign:....ccccoooviiii e Ngay thuc hién: .....................

Dia GEm thue RIEN: . oe e

1 Kiém tra bén ngoai:

KET QUA HIEU CHUAN

[ ] Dat [ ]Khoéng dat

2 Kiém tra k¥ thuat:

[ Pat [ ] Khéng dat

3 Kiém tra do luong:

3.1 Kiém tra diém “0”

Moi trudng toi
(0,0+0,1) Ix

Gia tr1 dong quang cia DUT do, (A)

Gia tri trung binh

(A)




3.2 Kiém tra sai so d¢ nhay do roi tai cac mirc dj roi

Céc mite Gia tri dong quang(('iaf)) dugc to DUT (t}rlljlntn Gia tri o Sai s ’
9 | nhayds | twong déi

dorot = \ \ \ \ binh
(Ix) Lanl | Lan2 | Lan3 | Lan4 | Lan5 (A) roi (A/IX) (%)

50
100
200
500
1000
3000
5000
7000
10000

b0 khong ddm bado do mo rong U= ...... %, hé s6 phi1 k = 2 v&i muc tin cay P =95 % .

KOt TUAN: oo

Nguwoi soat lai Nguoi thuce hién
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Phu luc 2
CAC THANH PHAN PO KHONG PAM BAO PO

|. D6 khong dam bao do chuﬁn thanh phz}in ciia quang ké chuin:

TV ST (a0 BT 2 PR (R MR (R

Trong do:

1. u, (yR )rep : 36 khong dam bao do chuin thanh phan phép do lip do dong quang, duoc
tinh théng qua u, do léch chuan thyc nghiém ctia gia tri trung binh vy, ,, véi n phép do
1ap.

1 n
yave - I,_1;yi

Do léch chuan thuc nghiém u, :

o= 30|

n—1ia

Do khong dam bao do chuan tuong dbi phép do lap do dong quang;

uy® e
) = f V.
o U, (y )a,, : do khong dam bao do chuan thanh phan khi can chinh quang ké chuén:

r aI| \/u ai_d +U )ali,_\

u, (y)au : P6 khong dam bao do thanh phan khi cin chinh theo phuong doc gia tric

quang.
Cach xac dinh u,(y)
- bo dong quang E, (y),, tai vi tri d = 1000 mm ;
- Dich chuyén quang ké chuan vé vi tri d = 1001 mm ;
- Po dong quang E (y),,;

ai _d

E(y),

Do khong dam bao do chuan thanh phan tuong d6i khi thay d6i khoang cach d doc
theo gia trac quang:

. o E, -E,
- Sai s0 tuong doi vé dong quang twong ung : { (y)‘“ (y)d2 -100} [%]

ur(y)aﬁid :i. Er(y)dl _Er(y)dz 1100 [%]

J3 E(y),

Tuong ty diéu chinh thay ddi theo phwong ngang d6i véi mit phang chuin quang ké
chuan pham vi: =+ 2 mm.
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. A As X 1x Er(y)an el _E’(y)an le2
Sai s0 tuong doi ve dong quang theo phuong ngang: - *.100 | [%]

E.(y), .

b6 khong dam bao do c}}uén thanh phan twong d6i khi thay doi theo phuong ngang bé
mat chuan quang ké chuan dugc xac dinh nhu sau:

u, (y) _1 BBV
Y ai_A — \/§ Er(y)angla

3. u,(y"),.: d0 khong dam bao do chuan thanh phan hé thong cac thiét bi gom:

w100 [%]

nguoén cung cap, DMM, dién trg chuan, pico-ammeter.
Cach xé4c dinh u, (y°),.:
- Do dong quang E,(y), tai gia tri dién 4p dic biét tng v6i CCT = 2856 K ;
Thay d6i (ting) ngudn cung cap 0,1 %, do E.(Y),;
- Sai s6 twong d6i dong quang do thay d6i nguén dién cung cép:

E.(y), ~E.()

E.(Y),
- Xac dinh duoc do khong dam bao do chuan thanh phan hé thong céc thiét bi.
4. ur(yR )Str: d6 khong dam bao do chuan thanh phan anh sang phong.

Cach xéc dinh u, (y®),:
- Tién hanh do dong quang Er(y)ugm khi khéng chin sang;

=100 [%];

- Do E,(Y),.. Khi str dung tim chan séng giita dén chuan va quang ké;
Er (y)light - Er (y)black

Er (y)light
V6i n phép do 18p, U . - 40 16ch chuan thyc nghiém cua gia tri trung binh &nh sang
phéng. 7 ’ .
Nhu vay do khong dam bao do chuan tuong doi thanh phan dnh sdng phong duoc xac
dinh nhu sau :

- Sai s6 twong dbi cua &nh sang phong (straylight): -100 [%]

1 U 100 [%]

Jn ave_straylight

u r (y)StI’ =

I1. P khong dam bio do chuin thanh phin d§ nhay pho dd roi quang ké chuin:

u r (S\Ff ) = \/Uf (Ss )cal +Uu r2 (S\Ff )non—linearity [%]

Trong do.

u, (SS )cal : d6 khong dam bao do chuan thanh phﬁn dd nhay dd roi quang ké chuan duoc
tinh tir gidy ching nhan higu chuan.

u, (SS )nominearity: d6 khong dam bao do chuan thanh phan d6 khong tuyén tinh quang ké

chuén.
12



I11. P khong dam bao do chuin thanh phin quang ké cin hiéu chuin:
U, (y7) = T ) +uZ (7). [%1

u, (yT )rep U, (yT )ms duoc tinh twong tu trong myc 1.

IV. P§ khong dam bio do chuin thanh phan do sai khac nhi¢t @ mau giita nguon
sang sir dung hiéu chuan so vdi nguon sang A (CIE illuminant A, CCT = 2856 K).

- Néu sai khac qnhiét do mau < 100 K thi do khong dam bao do do sai khac nhiét do
mau khong dang keé.

- Truong hgp c6 sai khac nhiét d6 mau > 100 K thi woc lugng do khong dam bao do
chuan thanh phan do sai khac nhiét dé mau duoc tinh dya trén CCF:

CCF -1)

ur(ccf):( 73 -100 %
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