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Tiéu chuin Qudc gia TCVN 7887 : 2018

Xuat ban lan 2
Mang phan quang dung cho bién bao higu dwirng bd

Retroreflective sheeting for traffic signs

1 Pham vi ap dung

Tigu chudin nay &p dung cho mang phan quang mém déo diing cho bién bao hiéu dwémg bo.

2 Tailieu vién din

Céc tai liu vién din sau day [a can thiét @& 4p dung tidu chudn nay. Déi véi cac tai liéu vién din ghi

nam cdng bd thi ap dung ban duirgc néu. Dbi véi cac tai lisu vién dan khang ghi nam cdng bé thi ap
dyng phién ban mé&i nhét, bao gdm ca cac siva dbi, bd sung (néu cb).

ASTM B209 Specification for aluminum and aluminum-alloy sheet and plate
(Yéu chu k¥ thuat 86i v&i tdm va mang nhom va hop kim nhém)

ASTM 8918 Practice for Heat Treatment of Wrought Aluminum Alloys
Tiéu chuln thire hanh cho xi ly nhiét clia vat lidu hgp kim nhdm gia nhiét

ASTM B947 Practice for Hot Rolling Mill Solution Heat Treatment for Atluminum Alloy Plate
Tiéu chudn thyc hanh gidi phap can néng cho xi Iy tAm nhiét hep kim nhom.,

ASTM B557 Test Methods for Tension Testing Wrought and Cast Aluminum and Magnesium
’ Alloy Products

Phuong phap thdr kéo vat lidu hep kim nhdm va magne

ASTM D 4956 | Standard Specification for Retroreflective Sheeting for Traffic Control
Tiéu chudn k§ thut cho mang phan quang trong didu khién giao théng

ASTM E 308 Standard practice for computing the colors of objects by using the CIE system.
{Tiéu chuln thye hanh tink toan mau vat thé st dung hé théng CIE).

ASTME 810 Standard test method for coefficient of retro-reflection of retroreflective sheeting
utilizing the coplanar geometry.

(Phuwong pha? thir xac dinh hé sé phdn quang clia mang phan quang sz dung ciu
hinh d6ng phang).

ASTM E 811 Standard practice for measuring colorimetric characteristics of retroreflectors under
nighttime conditions

(Tiéu chuln thic hanh kidm tra d%c tinh mau cta mang phan quang trong diéu
kién ban dém),

ASTM E 1767 Standard Practice for Specifying the Geometries of Observation and Measurement
to Characterize the Appearance of Materials
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(Tiéu chudn thyc hanh xac dinh hinh hoc ctia goc quan sat va do cac tinh nang
clia vat liéu)

ASTM E 2152 Standard Practice for Computing the Colors of Fluorescent Objects from Bispectral
Photometric Data
(Tiéu chuan thyc hanh tinh toan mau sic huynh quang tr gie liéu anh sang quang
phé)

ASTM E 2153 | Standard practice for obtaining bispectral photomelric data for evaluation of
fluorescent color.

(Tiéu chuln thue hanh thu thap di¥ liéu quang phd kép dé danb gia mau huynh
quang).

ASTM E 2301 Standard test method for daytime colorimetric properties of fluorescent
retroreflective sheeting and marking materials for high visibility traffic control and
personal safety applications using 45° normal geometry.

{Phurong phép xac dinh cac dic tinh mau ban ngay cla mang phan quang huynh
quang va cac vat liéu vach diu @& kiém soat giao théng co tdm nhin cao va an
toan cho con ngudi stz dung cdu hinh chuin 45°).

ASTM E290 Standard Test Methods for Bend Testing of Material for Ductility
Tiéu chuan phurong phap thir ubn vat liéu kim logi

ASTM G 147 Standard practice for conditioning and handling of nonmetallic materials for natural
and artificial weathering tests.

(Tiéu chudn thyc hanh vé bao quan va van chuyén vat figu phi kim loai dbi véi cac
phép thir danh gia d6 bédn thai tiét tw nhién va nhan tao).

ASTMG 7 Standard practice for atmospheric environmental exposure testing of nonmetallic
materials.

(Tiéu chuan thuc hanh phoi vat fiéu phi kim loai ngoai mdi trudmng khi quyén).

ASTM G 151 Standard practice for exposing nonmetallic materials in accelerated test devices
that use laboratory light sources.

(Tieu chuln thyc hanh phoi mau vat lidu phi kim loai trong thiét bj thir nghiém gia
td¢ sir dung ngudn sang trong phong thi nghiém).

ASTM G 152 ‘Standard practice for operating open flame carbon arc light apparatus for exposure
of nonmetallic materials.

(Tiéu chuén thirc hanh van hanh thiét bi birc xa hd quang cacbon ngon Itra hé ¢é
phoi m3u phi kim Ioai).

AASHTO M268 | Standard specification for retroreflective sheeting for flat and vertical traffic control
aplications.

(Tigu chudn ky thudt adi véi mang phan quang diing cho béo hiéu duwdng bd).

AMS 2772 Heat Treatment of Aluminum Alloy Raw Materials
X ly nhiét d6i véi vat liéu hop kim nhdém
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3 Thuat ngir, dinh nghia

Trong tiéu chudn nay, 4p dung cac thuat ngi¥ va dinh nghfa sau:
3.1 Mang phan quang (retroreflective sheeting)

Tém nhiya mong, phdng, mém, trong sudt, co cac hat thliy tinh dang thiu kinh hoac vi lang kinh, ¢6 tinh
nang phdn quang ddng d&u trén toan bd bd mt. Mét sau clia mang phan quang dugc phii sin 16p két dinh
dée ganHl;ét vGi tam kim loai sach lam bién béo hiéu dwdmg bé. CAu tao mang phan quang dugc md ta chi
tiét tai Hinh 1.

-—t+—Tla tal

Lép :

phan quangi®;. ““'—-v——bﬂa phidn xa
7 Hat

Lop keo P&é //‘i,/ _::.l'.‘ﬁ;v,.‘.;]g:;.‘ 84 m3t mang

Lap. 16t k‘z e R Hatthiy tinn Via 41

NaTIa phdn x3

Lép nhya ;;:s B ¥ Tia phin xa 4 u03n quang

% L8p kim loat
- B6 mat L6p keo
mang Lép 161
a) Loai mang phan quang cac b) Loai mang phan quang théng thudng

Hinh 1. C4u tao mang phan quang

3.2 Phan quang {reflection)

Hién tugng phan xa anh séng, trong 46 cac tia phan xa c6 huéng gin tring véi hudng chidu cda tia
sang gbc, dic tinh nay ludn duee duy tri khi thay 8bi huong chiéu ctia fia sang gbe.

3.3 Hé s8 phan quang (retroreflection coefficient)

Ty sé gira hé sé cwirng 6 sang cia mot mat phan xa anh sang trén dién tich clia chinh mét d6. Hé sé
phéan quang ky hiéu Ia candela trén lux trén mét vudng (cd.Ix'.m?),

3.4 Hé s8 cwing db sang (coefficient of luminous intensity)

Ty s8 cia @9 sang clia b& mit duoc nhin tlr mot vi tri cu thé (Guwec chidu sang theo mot cach nhit
dinh) va d6 sang cta b& mit mau tring phan xa khuéch tan (dugc nhin tir mét vi tri trrong ty).

3.5 Truc chiédu sang (ilumination axis)

Tryc ni gitra vat phat sang va tam cOa bé mat tam thi nghiém.
3.6 Truc quan sat (observation axis)

Truc ndi gitra diém quan sat va tam ciia b& mét tm thi nghiém.
3.7 Goc toi (entrance angle)

Goc gifra tryc chibu sang va tryc clia vat phét quang.

3.8 Géc quan sat (observation angle)

Gac giira tryc chiéu sang va truc quan sat.

3.9 Mang phan quang chiu va dap (reboundable sheeling )
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Mang phan quang c6 kha ning dan hdi ding d& dan Ién cac dyng cu dé bj cac tac dong va dap nhim
phén ludng giao théng.

4 Phan loai

4.1 Phan loai theo dic tinh phan quang va céu tao hat phan quang

Mang phan quang dugc phan chia thanh 9 loai tir foai | 4én loai X, trong d6 loai VIl va loai X duoc
thay thé b&i loai VIl theo quy dinh trong Bang 1.

Bang 1. Phan loai mang phan quang theo ddc tinh phan quang va ciu tao hat phan quang

séng.

Loai DAc tinh phan quang Céu tao hat phan quang
Hat thiry tinh dang thau kinh
! Trung binh hodc vi lang kinh
Hat thiiy tinh dang thau kinh
I Trung binh kha hotc i lAng kinh
Hat thly tinh dang thau kinh
L Cao hodc vi lang kinh
v Cao Vi lang kinh khéng phu kim loai
v Rét cao Vi lzng kinh pha kim loai
vi Cao Vi lang kinh
Vit Rét Cao 5 Vi tang kinh khong phi kim loai
. - At 3 . . .
(C6 dzc tinh phan quang v(::u r:gmt:’ ::33 nhat & khoang cach dai va (Buroc thay thé bi loai Vi)
RAt cao - )
Vil (C6 @3c tinh phan quang vé&i mirc cao nhét & khodng cach daiva | Vildng kinh khdng phU kim loai
trung binh)
Rt cao . .
X (C6 ac tinh phan quang véi mirc cao nhat & khodng cach ngén) Viléing kinh khong phi kim loai
x 6 dc tn oh3 oiRét' cao Wit & Ko . Vi laing kinh khong phti kim loai
(! &c tinh phan quang v rt':ll::::\ )cao nhat & khoang cach trung (Buoc thay th & bdi loai VIIT)
R&t cao T .
Xi (C6 d4c tinh phan quang cao & khodng céch xa va cac nhét & Vi iéng kinh khong phd kim loai
khoang cach trung binh va ngén)
CHU THICH:

- Hat thiy tinh dang vi King kinh 13 dang thiy tinh c6 kich thudc rit nhd dang lang kinh ba mit duge phl iép phan xa anh

- Hat thby tinh dang th4u kinh |3 dgng hat thiy tinh hinh cAu c6 mdt mit duec phd 16p phin xa 4nh sang.
- C4u tao hat phan quang dang vi lang kinh c6 da¢ tinh phdn quang cao hon foai hat thly tinh dang thdu kinh.
- Mang phdn quang loai V thudmg s& dyng d8 [Am bang kidm soat, din hudng giao thong tam thai.

- Mang phin quang loai VI thuding sir dung 1am bidn bdo tam thdi; cdn din huéng; bang kidém soét, din huéng giso thong
tam théi.

4.2 Phan nhém mang phan quang theo tinh ning két dinh vé&i tim kim loai lam bién bao

Phy thudc vao loai I&p két dinh va didu kién dinh &p, cac loai mang phan quang dwoc phan thanh 5
nh6m theo tinh ndng két dinh, ti nhém 1 dén nhém S trong Bang 2.
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Bang 2. Phan nhém mang phan quang theo tinh ning két dinh

Nhém Didu kién dinh ép Tinh n&ng két dinh

1 Chn 4p Iwe, khdng cén gia nhiat Két dinh nhe 4p e, khdng cAn gia nhiét.

Két dinh nhér gia nhiét va ap luc. Nhidt 66 cAn thiét 4é dinh
ép 266°C. Nhiét 3¢ stra chlra, bdc tach mang phai < 38°C.

Két dinh nh¢r ap Iyc, khong can gia nhigt. Nhigt 46 sira
chira, béc tach mang phai < 38 °C.

CAn 4p lye, khdng cAn gia nhiét, Két dinh nhér 4p tye, khong cln gia nhigt. C6 kha nang két

2 Chn 4p g va gia nhiét

3 CAn 4p lyc théap, khéng can gia nhiét

4 cho phép d4n & nhiét a6 thap dinh & nhigt 66 2 -7 °C.
Khdng ¢co kha ning két dinh, dung cho cac san phdm: con
5 Knong 6p két dinh dZn huéng, bing kidm soat giao théng.
CHU THICH:

- Mang phan quang loai VI 12 loai khong c6 op két dinh (thudc Nhém 5).
- Nhom 1 va Nhém 3.thudn tién cho thi cdng d4n mang phan quang.
- Nhém 2 khé thi cong d4n mang do cin 4p ic va nhiét 5 cao.

5 Hwéng dan lwa chon loai mang phan quang

Nguyén tic lia chon mang phdn quang: trén cling mét tuyén, doan tuyén, bién bao hiéu 1ip dit trén
gia long mon, cin vwon phai sir dung mang phan quang cé hé sé phan quang khdng nhé hon hé sé
phan quang clia bién bao hiéu I&p dat bén & dwimg, dam bao tinh thdng nhat va ddng bd hé thdng
bién bao hiéu trén toan tuyén. Ddi vai bidn bdo cim, bién chi din hwéng giao thong, yéu cAu s dung
mang phan quang ¢6 hé sé phan quang cao so véi loai mang phan quang diing cho cic bién bao hiéu
dudng bd khac. Trén cac doan tuyén cb téc dd thiét ké 16n, yéu cAu str dung mang phan quang cé hé
sé phan quang cao. B6i véi doan duwéng nguy hiém, déo déc quanh co, tAm nhin han ché; dudng qua
khu vire thuirng xuyén cé swong mi, khu viee trivdng hoe, khu déng dan cu, yéu clu si dung mang
phan quang tir loai IX tr& [én.

Hwéng din Wwra chon loai mang phan quang phit hop d6i vdi cac loai duéng cao téc, dudng db thi,
dudng 6 16 thdng thudng va dudng chuyén diung dugce trinh bay trong Bang 3.

Bang 3. Hwdng din lya chon loai mang phan quang phit hop

Oudrng cao tée Duerng ddi ngoai a6 thi Buirng dod thi Dudng 6 t6
théng
Téc 86 thiét | Bidn t4p ) Bién 4p i Bién t4p a5t I thrémg,
kékmh | asttren gia | De0BP | gupvania | BN | isiong | B#n1P | qrang
dstbén 1 aat bén 18 dstben B
long mén, awon long mon, audn mén, can pa chuyén
cén vuron 9 | canvuon 9 vuon 9 ding
vik < 40 - - - - v, Viil, 1X, XI R\ L
405 v <60 - - 1X, XI v 1X, X| v Iie, v
60 v <80 XI viIl, iX, XI Xi WL VILIX, XI WL v, v, 1x
vk 80 X IX, XI xi Vi, X, X XI VI, 1X, X -

CHU THICH:
- Loai V chuyén ding cho dan hwéng;
- Logi VI chuyén diing cho bién bao tam thei, bang didu chinh giao théng cho dudmg tam, dudng trong giai

9
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l doan thi cdng, doan dwirng dang sira chira, bao dudng.

)

6 Yéu cau ky thuét clia mang phan quang

6.1 Hé sé phan quang

Hé sb phan quang t6i thidu ca cdc mang phan quang (thir nghiém theo 8.1.3) phai dat ho3c vuot yéu
ciu theo quy dinh & cac bang feong (ng véi tirng loai mang phan quang tai cac bang tir Bang 4 dén

Bang 12.

Bang 4. Hé sé phan quang téi thidu (R.) cho mang phan quang Loai | (cd.Ix.m}

Gée A Vang Xanh Xanh .
Va 9]¢)
quan &t Goc téi Tréng ng da camn 14 cay lam Nau
0,2° -4° 70 50 25 9 14 4 1
0,2° +30° 30 22 7 35 6 17 0,3
0,5° -4° 30 25 13 45 7.5 2 0,3
0,5° +30° 15 13 4 2,2 3 0,8 0,2
Bang 5. Hé s phan quang téi thidu (R,) cho mang phan quang Loai Il (ed.Ix'.m?)
Goc | Goctoi | Trang | vang | VeNa | Xanh | g Xanho .,
quan sat da cam ja cay lam
0,2° -4° 140 100 60 30 30 10 5
0,2° +30° 60 36 22 10 12 4 2
0,5° -4° 50 33 20 9 10 3 2
0,56° +30° 28 20 12 6 6 2 1

Géc

Vang

Bang 6. H& s phan quang téi thidu (R,) cho mang phan quang Loai llt (cd.Ix'.m?)

Xanh

quanest | GOCi | Tedng | vang | " ;i‘;’; D& Nl Nau
0,1° (% 4 300 200 120 54 54 24 14
0,1°(% +30° 180 120 72 32 32 14 10
0.2° 4 250 170 100 45 45 20 12
0.2° +30° 150 100 60 25 25 1 8,5
0.5° 4° 95 62 30 15 15 7.5 5
0,5° +30° 65 45 25 10 10 5 3.5

(*) C4c gia trj do & goc quan séat 0,1° 1a bd sung, chi ap dung khi c6 yéu clu ciia bén mua hang.

10
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Bang 7. Hé s6 phan quang téi thidu (R.) cho mang phan quang Loai IV {cd.Ix*.m?)

6 Vang - Vang

C . Vang xanhla | Vang | da

quan cfgc Trang | Vang | da éac';h Do x!::‘h Tim | Nau cdy |huynh| cam
sat cam y huynh | quang| huynh

) quang quang

0,1°0 | -4° | 500 | 380 | 200 70 90 42 20 25 400 300 150

0,1°0 | +30°| 240 | 175 94 32 42 20 10 12 185 140 70
02° | -4 | 360 | 270 | 145 50 65 30 14 18 290 220 105
0,2° | +30°| 170 | 135 68 25 30 14 68 { 85 135 100 50
05° { -4° | 150 | 110 60 21 27 13 6.0 | 75 120 90 45
0,5° | +30°| 72 54 28 10 13 6 29 | 35 55 40 22

) Cac gia tr do & goc quan sat 0,1° 12 bd sung, chi 4p dyng khi ¢6 yéu céu cita bén mua hang.

Bang 8. Hg s6 phan quang téi thidu (R,) cho mang phan quang Loai V {cd.Ix!.m?)

Géc quan . z Vangda | Xanhla Xanh .
sat Goéc téi Trang Vang cam cay Bé lam Tim
0,1° -4° 2000 1300 800 360 360 160 80
0,1°0 +30° 1100 740 440 200 200 88 45
0,2° -4° 700 470 280 120 120 56 28
0,2° +30° 400 270 160 72 72 32 16
0,5° -4° 160 110 64 28 28 13 64
0,5° +30° 75 51 30 13 13 6 3,0
MC4c gia tri do & goc quan s&t 0,1° 14 bd sung, chi 4p dung khi c6 yéu cdu clia bén mua hang.
Bang 9. Hé sé phan quang téi thidu (R.) cho mang phan quang Loai VI (cd.ix'.m?)
Vang - vang
Géc | oo, Vang | Xanh Xanh xanh | Vang| da [ Héng
quan | . Trang |Vang | da la bo fam Tim | laciy | huynh| cam | huynh
sat ' cam | cay @ huynh | quang| huynh | quang

quang quang

01°0 | -4° | 750 | 525 | 190

0,1°C | +30° [ 300 [ 210 [ 75
02° | -4° | 600 | 350 | 125
0,2° | +30° | 200 | 140 | 50
05° | 4° | 226 | 160 | 56
05° | +30° | 85 60 21

1056 | 68 30 600 450 300 225
42 27 12 240 180 120 g0
70 { 45 20 400 300 200 160
28 18 | 8,0 160 120 80 60
32 20 { 8,0 180 135 90 | 65
12 | 7,7 | 3.4 68 51 34 25

SRR K 8

1
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“C4c gia trj do & gbc quan sat 0,1° a bd sung, ¢hi 4p dyng khi ¢ yéu cdu cia b&n mua hang.

Bang 10. Hé sé phan quang t4i thiéu (R.) cho mang phan quang Loai VIll (cd.ix'.m?)

Vang - Vang
Goe Vang xanh 14 | Vang da
quan ?gc Tring | Vang | da I);ac"ah (31 ):anh Tim | Niu cdy | huynh | cam
sat ! cam y am huynh | quang | huynh
quang quang
0,1°©} -4° | 1000 | 750 | 375 | 100 | 150 | 45 40 30 800 600 300
0,1°0 | +30° | 460 | 345 } 175 46 69 21 18 14 370 280 135
0.2° -4° | 700 | 525 (| 265 70 105 | 32 28 21 560 420 210
0,2° | +30° | 325 | 245 | 120 33 49 15 13 10 260 200 95
0,5° -4° | 250 | 190 | 94 25 | 38 11 10 7,5 200 150 75
05° | +30° | 115 | 86 43 12 17 5,0 4,6 3,5 92 69 35
MCac gia trj do & gb¢ quan st 0,1° 12 bd sung, chi 4p dung khi c6 yéu cAu ciia bén mua hang,
Bang 11. Hé s6 phan quang téi thiéu (R.) cho mang phan quang Loai IX (cd.Ix*.m™?)
| Vang- Vang da
Goc Vang xanhla | Vang 9
quan ?gf Tréng | Vang | da éacgh 131} ):a:\h Tim cay huynh h?mh
séat cam Y 2 huynh quang ymn
quang
- ) quang
0,1°¢ | -4°> | 660 | 500 | 250 66 130 30 26 530 400 200
0,1°0 j #30° | 370 | 280 140 37 74 17 15 500 220 110
0,2° | -4° | 380 | 285 145 38 76 17 15 300 230 115
0,2° | +30°| 215 | 162 82 22 43 10 8,6 170 130 65
0,5° | -4 | 240 |} 180 90 24 48 1 10 190 145 72
0.5° | +30°| 135 } 100 50 14 27 6 54 110 81 41
1,0° | -4° 80 60 30 8 16 36 3.2 64 48 24
1,0° | +30°| 45 34 17 4.5 9 2 1,8 36 27 14
. “ICac gia tri do & gbc quan s4t 0,1° 14 bd sung, chi 4p dyng khi cé yéu ciu ciia bén mua hang.
Bang 12. Hé s6 phan quang téi thidu (R.) cho mang phan quang Loai XI (cd.Ix'.m?)
Vang
Vang- A
Géc Vang Vang da
quan c:glc Trdng | Vang | da l);acr;h 9%) )g:,h Tim | Nau Cga:: ‘lih huynh | cam
sat cam y Y huy quang | huynh
quang quang
0,1°| 4> | 830 | 620 | 290 83 |125] 37 33 | 25 660 500 250
0,1°0 [ +30°| 325 | 245 | 115 33 50 15 13 | 10 260 200 100
02° | 4% | 580 | 435 | 200 58 | 87 26 23 | 17 460 350 175
02° [ +30°| 220 | 165 77 22 33 10 {88 | 7 180 130 66
05° | -4° | 420 | 315 | 150 42 | 63 19 17 | 13 340 250 125
0,5° [ +30°| 150 | 110 53 15 23 7 6,0 5 120 90 45
1.0° | -4 | 120 90 4?2 12 18 5 4,8 4 96 72 36

12
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10°]+30°[ 45 T34 [ 16 [ 6 [ 7 [ 2 [18] 1] 3 [ 27 | 14

AC4c gid tri do & g6c quan st 0,1° 14 bd sung, chi 4p dung khi ¢6 y&u cdu clia bén mua hang.

6.2 B bén thi tiét

6.2.1 D9 bén thoi tiét trong didu kién t nhién

Tég ca cac mang phan quang sau khi thir nghiém trong didu kién théi tiét t nhién (theo 7.3.1) khéng
xuét hién vét nirt, bong tréc, tao 16, phdng rdp. bong mép hay bj quin dang k& hay khdng co ngdt
cing nhv gidn né én hon 0,8 mm. Sau khi thir nghiém thoi tiét trong didu kign ty nhién, tién hanh do

a% phdn quang & géc quan sat 0,2° va cac goc tél & -4° va & +30°. Hé sb phan quang t6i thidu dat
dugc theo quy dinh tai Bang 13.

Bang 13. Yéu cau H¢ sb phan quang téi thidu (R,) sau khi thir nghidm thoi tiét tw nhién

Loai mang phan quang Thang! % Hé sd phan quang téi thidu, Ra
{ 24(*% 50 % ctia Bang 4 T
0 36(*% 65 % clia Bang 5§
i 3B 80 % cua Bang 6
1% 36(* 80 % cia Bang 7
v 36(*% 80 % claBang 8
Vi 6(* 50 % ctia Bang 9
wviil 36(*% 80 % clia Bang 10
X 36(*% 80 % ctia Bang 11
Xl 36(* 80 % clia Bang 12
(" C6 thd thir nghiém Irong cac khoang thei gian ngén @& cb dugc thém thang tin.
(" Néu mang dugc chi dinh st dyng & khu vyc x8y dyng thi thdi gian thir nghigm thoi tidt ngoai tréi 14 12 thang.

6.2.2 D9 bén thoi tiét trong didu kién nhan tao

Trrdng hop khdng di thivi gian dé thir nghiém d6 bén thdi tiét trong didu kién tw nhién, tién hanh thir
nghiém d§ bén thoi tiét trong didu kién nhan tao (theo 7.3.2) bing phuong phap gia téc. Thiét tap didu
kién thir nghiém do bén théi tiét bing phrong phép gia téc theo quy dinh tai Bang 14. Tt ca c4c mang
phan quang sau khi thir nghiém thoi tiét bang phuong phép gia tdc khang xuét hién vét nirt, bong tréc,
tao 16, phbng rép, bong mép hay bj quan mép hay khdng co ngét cling nhwr gidn n& Ién hon 0,8 mm,
Sau khi thir nghiém dd bén thoi tiét bang phuong phép gia tbe, cac mang phan quang phai dat cac yéu
ciu sau: He sb phan quang téi thidu (thr theo 7.2) phai phi hep theo quy dinh tai Bang 15, B3 bdn
mau (thiy theo 7.5): véi cac loai mang phan quang phai phit hgp theo quy dinh tai 6.4,

Bang 14. Thiét 15p didu kién hoat dong thiét b] dén hd quang xenon

Thong sb do Phuong phap | Phuwong phap |l Phuong phap Hil
Cudng d6 birc xa buéc 2 2 2
song 340 nm 0,51 Vi(m2.nm) 0,35 VI(m2.nm) 0,51 Vi{m2.am)
Chu ky sang/téi Chidu sang fién tuc Chiéu sang lién tyc Chibu sang lién tyc
Nhigt 4 cai aat tai tAm o ’ o
hap the 63 °C 63°C Khong c6
Nhiét 86 cai dat cua o
nhiet ké chuan Khong cb Khéng ¢ 65 °C
Chu ky phun nuéc 102 min chiéu sang va 18 | 102 min chibu sang va 18 | 102 min chidu sang va

13
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min chidu sang + phun min chi&u sang + phun 18 min chiéu sang +
nwéc nwée phun nwéc
.| 50% trong subtquatrinh | 50 % trong sudt qué trinh 50 % trong sudt qua
Cai a3t 60 &m trong ddi chi chidu sang (tuy chon) | chi chiéu sang (tuy chon) trinh chi chiéu sang
Nhiét 39 khéng khi o 4 o (1 o
budng gia & 38 °C (tby chon) 38 °C (tdy chon) 38 °C

khi thir nghiém thoi tiét gia tde nhan tao

Bang 15. Th&i gian thir nghiém va yéu cdu hé sb phan quang téi thidu (Ri)

Loai szlozumc(ﬁ/l();?ﬁ Iri()))ng Phrong (;:lr)\ép 1&m Phuong phap I (h) Heé sb phén(th::;mg t6i thidu
l 1840 1000 1460 65 % clia Bang 4
i} 3670t 2000 2915 65 % cia Bang 5
1] 3670(% 2000 2915 80 % clia Bang 6
v 3670(" 2000 2915 80 % cua Bang 7
\") 3670 2000 2918 80 % clia Bang 8
\Z 460 250 365 50 % cla Bang 9
Vil 3670(% 2000 2915 80 % cua Bang 10
IX 3670(" 2000 2915 80 % cla Bang 11
Xl 3670(% 2000 2915 80 % cta Bang 12

€% Né&u mang duoc chi ginh sir dung & khu vige xay ding thi théri gian thir nghiém thoi tiét gia tée nhan tao 13 500 h.

6.3 Mau sic ban ngay

Hé sé 4§ sang ban ngay clia cac mang phan

Bang 16 va phai dat hodic vet yéu chu tdi thiu quy dinh & Bang 17.

Bing 16. Hé sb 69 sang ban ngay (Y %) ©

quang (thr theo 7.4) phdi phis hop véi yéu clu quy dinh &

Loai ), It, i, IV, VI, )
Mau vill, IX va XI LoV
T6i thidu Téi da Toi thidu Téi da
Trang 27 - 15 -
Vang 15 45 12 30
Vang da cam 10 30 7 25
Xanh la cay 3 12 2,5 1
2 25 15 2,5 1
Xanh lam 10 1 10
Tim 2 10 2 10
Nau 1 ) 1 9
Vang - xanh la cay huynh quang 80 . . B
Vang huynh quang 40 - - -

14
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Vang da cam huynh quang
Hdng huynh quang

20
25

1 Hé sb 80 séng trong bang 1A tdng hé sé 86 sang huynh quang va hé sb 80 sang phan xa.

He s4 a4 sang 06 thé g xéc dinh bing cach sir dyng vat chiéu sang phi hop véi DBS theo chudn CIE, y&u chu thidt bj
¢6 ngudn séng Burec loc thich hep hay thiét bi ndo 46 duec sir dung quang ké phd kép phis hep voi phurong phép thir

ASTME 2301.
Bang 17. Gi@i han mau chudn (ban ngay)©
1 2 3 4 5
Mau
X Y X y X y x 1.y X y

Tréng 0,303 | 0,300 | 0,368 | 0,366 | 0,340 [ 0,383 | 0,274 | 0,329

Vang 0,498 | 0,412 | 0,557 | 0,442 | 0,479 | 0,520 | 0,438 [ 0,472

Vang da cam 0,658 0,352 0,636 | 0,364 | 0,570 | 0429 | 0,506 | 0,404

Xanh la cayt™ 0,026 | 0,399 | 0,166 | 0,364 | 0,286 | 0,446 | 0,207 | 0,771

D6 0,648 | 0,351 { 0,735 0,265 | 0,629 [ 0,281 | 0,565 | 0,346

Xanh tam®) 0,140 | 0,035 | 0,244 | 0,210 | 0,190 | 0,255 | 0,065 | 0,216

Tim 0,302 | 0,064 | 0,310 | 0,210 | 0,380 | 0,255 | 0,468 | 0,140

Nau 0,430 | 0,340 | 0,610 | 0,390 { 0,550 | 0,450 | 0,430 | 0,390

Vang - xanh 14 cay HQ 0,384 | 0,610 | 0,369 0,546 | 0,428 | 0,496 | 0,460 | 0,540

Vang huynh quang 0,479 | 0,520 | 0,446 | 0,483 | 0,512 | 0,421 | 0,567 | 0,442

Vang da cam huynh quang | 0,583 | 0,416 | 0,535} 0,400 | 0,595 | 0,351 | 0,645 | 0,355

Héng huynh quang 0,600 | 0,340 | 0,450 | 0,332 | 0,430 ) 0,275 | 0,536 | 0,230 | 0,644 { 0,290

€1 86n cip toa o mau (nam chp d6i véi mau héng huynh quang) xac dinh mau chip nhan duge theo hg mau chudn CIE
1931 dwyc do béing ngudn sang D65.

€ Gi¢i hang bao hda mau xanh la cly va xanh lam 6 thé mé rong dén bién vi tri héi ty mau CIE cho cac mau phd.

Thiét b do mau c6 ba loai: hinh vanh khuyén, hinh trén, hinh phang véi goc téi 45/0 (0/45) dugc thé

hién trén Hinh 2.

c 0

Do \:) “ N, :

: i \45 y ;’ »
— &h ¢ (3 .
o) ' %
2, . .
i : H R
a) Hinh vanh khuyén b} Hinh tron c) Hinh phang

Hinh 2. Thiét bj do mau theo ba phwong phap 0/45 (45/0)
15
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6.4 B bén mau

Hé s6 dd sang ban ngay ctia cac loai mang phan quang khac nhau (thir theo 7.4) phdi phi hop véi yé‘u
cAu quy ginh trong Bang 16 tromg tng voi mdi loai mang phan quang. Sau thir nghiém d6 bén thei tiét
trong didu kién ty nhién ngoai tr&i (hodc thei tiét nhan tao) theo 7.3, cac mang phan quang phai dap
(rng yéu cAu trong Bang 17.

6.5 Do co ngdt

Céc loai mang phan quang khéng dugc co ngét & bt cir chidqu nao Ién hon 0,8 mm trong 10 min, hodc
I6m hon 3,2 mm trong 24 h khi tién hanh thir 45 co ngét theo 7.6.

6.6 D& bén udn

Céc loai mang phan quang phai dG mém, déo dé khong bi nixt gay khi thir d5 bén udn theo 7.7, voi
dwang kinh tryc nhd hon hoac bang 3,2 mm.

6.7 Kha ning tach Iop 16t

V¢i logi mang phan quang c6 16p két dinh, can dé bdc tach ma khdng phai nhing vao nwéc hay vao
céc dung dich khac va khéng bj dut, rach hay khéng dugc bong keo dén ra khdi mang phan quang khi
thir nghiém kha niing béc tach Iop két dinh theo 7.8.

6.8 D6 bam dinh

L&p k&1 dinh mét sau clia mang phan quang cin c6 dd bam dinh can thiét khi treo vat nang 0,79 kg dbi
v&i mang c6 Iop két dinh loai 1, 2 va 3, hodc freo vat nang 0,45 kg ddi voi mang ¢6 1ép két dinh loai 4.
Mang phan quang khong bj béc tach mét khodng chidu dai Ién hon 51 mm, khi thlr 46 bam dinh theo
7.9.

6.9 D¢ bén va dap

Céc loai mang phan quang khong durgc xudt hign sy nit, gy hay béc tach & ngodi ving chiu va dap
khi thir nghiém d6 bén va dép theo 7.10.

6.10 Mau sic ban dém

Mau séc ban dém cla mang phan quang khi thi nghiém theo 7.11 phal phi hop véi yéu ciu quy dinh
trong Bang 18,

Bang 18. Gi&i han mau chuin ban dém O

1 2 3 4
Mau e
X y X y X y X Yy |

Tring - - - - - - - -

Vang 0513 | 0,487 | 0,500 | 0470 | 0,545 | 0425 | 0,572} 0,425
Vang da cam 0,595 | 0,405 | 0,565 | 0,405 | 0613 | 0,355 | 0,643 | 0,355
Xanh 14 cay 0,007 | 0,570 0,200 0,500 0,322 0,580 | 0,193 | 0,782
155] 0,650 | 0,348 | 0,620 | 0,348 | 0,712 | 0,255 | 0,735 | 0,265
Xanh lam 0,033 | 0,370 | 0,180 | 0,370 | 0,230 | 0,240 | 0,081 { 0,133
Tim 0,355 | 0,083 | 0,385 | 0,288 { 0,500 | 0,350 | 0,635 | 0,221
Nau 0,595 | 0,405 | 0,540 | 0,405 | 0,570 | 0,365 | 0,643 | 0,355
Vang - Xanh 4 cay huynh quang 0,480 | 0,520 | 0,473 | 0,490 | 0,523 | 0,440 | 0,550 | 0,449
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[-Vang huynh quang 0554 | 0,445 | 0,526 | 0,437 | 0,569 | 0,394 | 0,610 | 0,390
Vang da cam huynh quang 0626 | 0,375 | 0,589 | 0,376 | 0,636 | 0,330 | 0,669 | 0,331

1 84n c3p toa 4o mau xéc dinh viing mau duoc do bing ngubn sang theo hé mau chudn CIE 1931,

7 Phwong phap the
7.1 Chuén bj miu

7.1.4 Chudn bj tdm thir: tdm thir d& dan mang phan quang diing d& thir nghiém thuéng la tdm hop
kim nhém, c6 b& mat nhan theo quy dinh cia ASTM B 209 (xem Phuy luc A). T4m nhém cé dd day
(0,5; 1,0 hay 1,6) mm va kich thuéc t8i thidu (200 x 200) mm. Trwde khi dan, ding axit losng tdy
rira ddu m& va chc chét ban khac trén mit tAm nhom. Dan mang lén tdm nhdm theo hwéng din
cla nha ché tao.

7.1.2 Bdo quan mau: Bdo quan vt mau va miu da dén va chira dan & nhiét db (23 + 2) °C va tai 6
am tong dbi (50  5) % trong 24 h trwéc khi thir nghiém.

7.2 Xdc dinh hé sé phan quang

L4y ba (03) m&u trén mang phan quang cé d6 dai it nhat 1 m. X4c dinh hé sé phan quang theo ASTM
EB810 (xem Phy lyc B). Tinh gia tri hé s6 phan quang trung binh ctia ba (03) mau.

7.3 Xic djnh d bén thoi tiét
7.3.1 Thi¥ nghiém trong Giéu kién thi tiét ty nhign

Tién hanh theo ASTM G 7. Trong qua trinh thir nghiém, mit sau clia mau dugc dat hwdng xubng dwdi
va nghiéng 45° so véi mét phang ngang va mit trrére hudng vé phia mét tréi theo quy dinh clia ASTM
G7. Phoi hai mau tai mdi dia diem véi thdi gian phoi quy dinh & Bang 15. Thyc hién phoi miu & khu
vire c6 didu kién thot tiét chun. Cach ghi ky higu mau, bac quan va di chuyén miu triréc khi phoi va
trong qua trinh danh gia tuan theo quy dinh ctia ASTM G147.

7.3.1.1 Chuin bj mau dé thir nghiém trong didu kién thoi tiét ty nhign cho mang phan quang loai Vi
mau thir ¢b kich thuéc (100 x 300) mm, méi dAu dugc kep bing hai thanh hep kim nhém logi 6061-T6
(tdng cdng cin cd bén thanh cho mdt mAu). Thanh hgp kim nhdm ding dé kep mau cé kich thwdc (25
X 200 x 2) mm, trén m&i thanh ¢6 bén 18 dudng kinh 6 mm, trong d6 hai 16 phia trong ding @8 |udn cac
bu t6ng kep mau, hai 16 phia ngoai ding a8 1udn céc bu 1dng treo mau I&n gid. Khi treo miu, truc dai
ctia miu song song v&i mat dat. Kich thwdc mau, kich thudc thanh kep va cach kep miu khi thir

nghiém dwoce néu tai Hinh 3.
5] |

110run kbodag 180-190 ram khokng

chch gixz 216 cich gim 218

dubag kinh 6 rm d‘i 8‘3 bé

ohla 1oug Dieg g 1'1 .nm

i phia ngedti, si dueg
ag duisag ¢ ireonin lta gik

kiub Sy, gicing teominita g

dé kepmin

3

|

Hinh 3. Sor 44 kep miu thir nghiém thdi tiét cho mang phan quang Loai VI
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7.3.1.2 Lam sach mau sau thir nghiém d6 bén trong didu kién thoi tiét ty nhién

Sau khi phoi, nhe nhang rira mu bang vai mém hay miéng xép va nwére sach hay dung dich lodng cba
chét tdy rira nhe (ndng d6 ti da Ia 1% khdi lvong nudc). Sau dé rira can than bing nwéc sach va
thém kho bing vai mém va sach. Bao quan miu & nhiét 4o phong it nhat 2 h trwée khi tién hanh xac
diph cac tinh chét c¢an thiét.

7.3.1.3 Do hé sb phan quang

Sau khi miu duoc riva, 1am khd va bao quan theo 7.3.1.2, do dd phan quang & gbc quan sat 0,2° va
cac géc t&i -4° va +30° theo 7.2. Tinh gia trj trung binh ctia hé sé phan quang thu dugc cho méi vj tri
do trén hai mau tir méi dja diém phoi.

Chu thich:

- 86 m&u nhd nhét cho mbi in phoi 1 hai m3u. Ciing c6 thé tang sé mAu trong mét 1An phoi va
14y két qua trung binh G& c6 thé gidm thidu cac tac dong khdng ddng nhét trong qua trinh phoi mau.

- T4n suét thiy nghiém thoi tiét ngoai trdi thudmg thap hon tan suét cac thir nghiém khac. Vi vay,
ngudn sir dung phai cin ct vao sb lugng két qua co han tlr cac mau @& phoi d& danh gia toan b sb
lrgng mang phan quang cung cip.

7.3.2 Th nghiém trong didu kign thei tiét nhan tao (thir nghiém gia téc)
7.3.2.1 Pham vi ap dung

Phuong phap thir nay c6 thé dwec str dung d& danh gia chit ivgng clia mang phan quang truére khi
c6 két qua thir nghiém trong didu kién thoi tiét tw nhién. Khi da cb két qua thir nghiém trong diéu kign
thri tiét tw nhien thi két qua ndy s& duoc siv dung thay cho két qua thir nghiém trong diéu kién thdi tiet
nhén tao.

7.3.2.2 Yéu chu thir nghiém

Thir nghiém 4 m3u theo thei gian y8u clu & Bang 15. B3 dai va rdng téi thidu cia mau Ia 70 mm.
Khéng [y mA3u ra khdi thiét b trong khi dang phun nuée. M3u phai dwoc 1am khé trude khi 1y ra khdi
thiét bj. Sau khi thir nghiém, réva va bdo quan miu theo 7.3.1.2, rdi do 6 phan quang & géc quan sat
0,2° va cac géc téi -4° va +30°. D phan quang trung binh clia 4 m3u cdn phai bang hay cao hon yéu
chu téi thidu & Bang 15. Sau khi thiy nghiém mau khéng thé hign vét nirt, bong tréc, tao 18, phdng rdp,
bong mép hay bj quan dang ké hay khdng co ngét cling nhe giin n nhiéu hon 0,8 mm.

7.3.3.3 Bidu kién thir nghiém

Tién hanh th(r nghiém trong thiét bj birc xa hd quang cacbon ngon Ii¥a hé theo ASTM G 151 va ASTM
G 152. Phan bé céng suét clia hd quang cacbon ngon ltra hé @4 loc cin dap (ng theo yéu chu cla
ASTM G152 cho hd quang cacbon véi kinh lo¢ anh sang ban ngay. Sar dung chu ky thir nghiém sau:

- Chiéu sang lién tyc v6i nhiét do tAm den can bang & (63 £ 3) °C. C& hai gi& (120 min) mdt lin
phun nuéc 1én mau 18 min.

- Gilr 49 4m twong 88i can bing & (50 £ 5) % trong khodng thoi gian chidu sang.
7.4 Xac djnh hé sé Ao sang ban ngay

7.4.1 Thiét bj (quang phé ké, may do mau) st dung dé do mau ban ngdy cn cé cAu hinh chiéu sang
va quan sat 45/0 hay 0/45. Thiét bj chudn cn ¢6 khe hé& 10° cho ca chiéu sang l3n quan sat. S& dung
kich thurdric khe hé léch véi gia trj nady c6 thé gay anh hwdng dén két qua do.

7.4.2 Xac dinh mau ban ngdy va hé sb 39 sang Y (%) cho vat phat sang D65 va thiét bj quan sat 1931
CIE 2° theo quy dinh ciia ASTM E308, tiéu chudn thi nghiém E1347, E1349, E2310 va tiéu chuén thire
hanh E991, E1164, E2152, E2153 {(xem Phy lyc C). H¢ s 49 sang Ia tdng clia hé s 46 sang phan xa
va hé sb do sang huynh quang. Phép do phé kép cho cac hé sg riéng biét, trong khi phép do theo
phurong phap mé phdong D65 cho gia tri tdng clia chiing.

Pdi véi cac miu huynh quang, didu can thiét 13, khi sy chiéu sang vat ly clia miu twong duong
véi vat chiéu sang D65, doi hdi thiét bj ¢6 ngudn sang duoe loc thich hop, néu khong thi cin s& dung
may do quang phd kép phd hop ASTM E2301 (xem Phu lyc C).

18
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7.4.3 C6 ba loai thiét bj do ?5/0 (0/45): Hinh vanh khuyén, hinh trén va hinh phing. Ho mang phan
quang chira cac Iang kinh bang loai thiét b hinh trén ¢b thé can nhidu IAn do. Po mang phan quang
chira cac lang kinh béng loai thiét bj hinh phang nhét thiét phai cn nhidu Ian do.

7.4.3.1 Néu do thea hinh tron, phong thi nghiém phai hiéu chinh dé gan dung véi phép do nhw theo hinh
vanh khuyén. Biéu nay phy thudc vao tinh chit quang hoc clia mau va phai dwoc phong thi nghiém xéac
dinh. Phép do nhiéu lan clia cing mdt dién tich mau & céc 13n quay khéc nhau ¢6 thé dwoc tinh trung
binh ¢4 ting s gn ding véi phép do theo hinh vanh khuyén.

7.4.3.2 Néu do theo hinh phang thi cac 14n do cin duwoc thye hién trén ciing dién tich clia mau cho céc
14n quay khac nhau va gia tri do duworc tinh trung binh cho tit ca cac 1An quay. Sé An quay cn @i I6n
dé chép nhan duoc gan dang véi phép do theo hinh vanh khuyén. S& 1An do phu thudc vao tinh chat
quang hoc ctia mau va phai dwoc phong thi nghiém xac dinh.

7.5 Xac dinh d$ bén mau

L4y mét trong s6 cac mAu 63 phoi tu nhién hoac nhan tao dé do dd bén mau. Rira, Iam kho va bdo
quan mAu theo 7.3.1.2 va tién hanh thir nghiém theo 7.4.

7.6 Xac dinh dd co ngét

Bao quan miu mang phén quang véi lop 16t c6 kich thude (229 x 229) mm téi thiu 1 h theo 7.1.2. Boc
16p 16t va dat mAu 1&n bé m3t phang véi mét c6 keo dan huéng lén trén. 10 min sau khi boc I6p 16t va
sau 24 h lai tién hanh do mau d& xac dinh sw thay @i kich thuc.

7.7 Xac dinh db bén udn

Uén t4m mang phan quang trong théi gian 1 s quanh truc ¢6 dwéng kinh 3,2 mm, cho mét chiva keo
dan tidp xuc 1én tryc. D& dé thir nghiém, rai bdt da lén keo dan dé né khong dinh [én tryc. M3u thdy cAn
¢6 kich thuée (70 x 229) mm. Nhigt 6 ther nghiém la (23 £ 2) °C.

7.8 Xac dinh kha nidng béc tach [&p 16t

Méng phan quang va I&p 16t bao vé (néu c6) dugc bdo quan 4 h dwdi tai trong 17,2 kPa & 71 °C. Sau
@6 tién hanh béc Iop két dinh khdi mang va danh gia khd naing béc tach.

7.9 Xac dinh dé bam dinh

Dan mang phdn quang 1én tam mau co dd day t6i thidu 1,0 mm, duge chuln bi theo 7.1.1. Dan 102
mm clia mang cé kich thuée (25,4 x 152) mm 1&n tdm miu theo ASTM D4956. Bio quan méu theo
7.1.2, sau d6 treo tai vao diu khong dan ctia mang va & tai treo ty do mdt géc 90° so véi thm mau
trong 5 min rdi xac dinh 66 dai doan ma mang bj boc tach khdi bé mat thm mau.

- Béi véi mang phan quang dinh két mat sau theo kiéu 1, kiéu 2 va kidu 3, khéi lwgng treo tai 14
0,79 kg.

- Déi v6i mang phan quang dinh két mat sau theo kiu 4, khéi lweng treo tai 14 0,45 kg.
7.10 Xac djnh 4 bén va dip
D4n mang phan quang lén tAm nhém 6061-T6 cb kich thudce (76 x 127 x 1,0) mm nhu néu & 7.1.9, véi
didu kién bao quan miu theo 7.1.2. Tién hanh va dap mau bing qué thép cd khéi lugng 0,91 kg véi
dwdng Kinh diu va d4p 15,8 mm, dugc tha tir 86 cao can thiét dé tao Iwe va dap 1,13 Nm.
7.11 Xac dinh mau sic ban dém
Xac dinh mau séc ban dém dya theo quy dinh ASTM E811 tai Phy luc D. Phuong phap do st dung
ngudn sang A, gb¢ quan sat 0,33°, goc t&i +5°, khe m& clia ngudn va thiét bj nhén khéng vuet qua 10°.
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8 Yau chu vé tudi tho va kiém soat chit lwong mang phan quang

8.1 Yéu ciu v& tudi tho ciia mang phan quang

8.1.1 Mang phan quang phai c6 tudi tho téi thidu theo quy dinh twong (rng véi timg loai mang phan
quang quy djnh tai Bang 19.

Bang 19. Tudi tho tbi thiu quy djnh cho cic loai mang phan quang

Loai mang phén quang | i m v Vv vi vill X Xi

Tudi tho t6i thidu (n2m) 7 10 10 10 10 1.0 10 10 12

8.4.2 Trong thdi gian tudi tho t&i thidu quy dinh tai Bang 19, mang phan quang khéng xut hién cac
vét ran nirt, bong tréc khoi tdm bién bao; hé sb phan quang do dwrgc & goc t6i -4° va goc quan sat 0,2°

" phai 270% gi4 trj phan quang tdi thidu quy dinh tai cac bang twong (ng véi loai mang phan quang (tir
Bang 4 dén Bang 12).

8.1.3 H& sb phan quang trén cac bién bao dugc do bing may do hé sé phan quang xach tay. Tién
hanh do tai ba (03) diém cho mot miu & goc téi -4°, gbc quan sat 0,2° va goc quay 0°, sau dé tinh gia
trj trung binh clia ba (03) 13n do. Trudc khi do, nhe nhang lau, riva mat tdm phan quang bang vai mém
hay miéng x8p va nuréc sach hay dung dich loang cla chét tdy rira nhe (1% lwgng nuwéc, ndng a9 tbi
da). Sau g6 nva cAn than bing nwéc sach va tham khé bing vai mém va sach rdi dé kho miu it nhat
2h.

9 Yéu ciu ghi nhan, bao géi, vin chuyén va bao quan

Cac mang phan quang dang tam hodc dang cudn d&u phai déng g6l phi hep véi cac tiéu chudn
thuong mai hién hanh hodic theo didu kién k¥ thudt p dung cho timg loai vat liéu do nha sén xuét dang
ky. M&i don vi bao géi phdi c6 nhan ghi diy 8u cac théng tin sau:

- Tén, nhan hiéu hay thwong hidu cla co'sé san xuét;
- S6 18 hoic sb san xudt;

- Loai, nhdm va mau;

- 86 lrong; kich thuéc;

- Ngay san xuit;

- Théi gian bdo hanh.

TAm phan quang phai dugc bao quan noi thodng maét, sach sé va tranh anh sdng mit tréri. Ché

46 va theri gian bao quan dugc ghi 16 trong tiéu chulin hay tai liéu yéu cau k¥ thuat cho mdi loai mang

. phdn gquang. Van chuyén mang phan quang bang nhidu loai phuwong tién, khi chuyén chd béng tau
hda, & td khdng c6 mui che, phai ¢6 bién phap che néng, tranh mua néng.
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Phuluc A
(Quy dinh)
Yéu cdu ky thugt dbi voi nhém va hop kim nhdm dang 13 va tim (hé mét)
(tham khao ASTM B209)

A.1 Pham vi ap dyng
A.11  Phu lyc ndy dp dung cho nhém va hep kim nhém dang & phang, 14 cudn va dang tam, ioai
khong nhiét luyén va dugc nhiét luyén.
A.1.1.1 Dang thm khéng nhiét luyén va dang la c6 kha niing x(r Iy nhiét: can hoan thign.
A.1.1.2 Dang (a khong c6 kha nang xi? ly nhi&t: can hoan thién, can sdng mot mat, mét mat sang theo
tiéu chun va hai mit sang theo tiéu chuan,
A.2 Thanh phin héa hoc

Dang 4 va tdm cn @ap (rng gi¢i han thanh phéin hoa hoc quy dinh trong Bang A.1. Nha san xuht xac
dinh s¢ phl hop bang cach phan tich cac mAu I4y tai thei diem diic cac théi hay Iy tir thanh phdm hay
ban thanh pham. yéu nha san xuét da x4c dinh thanh phin hoa hoc clia vat liéu trong qué trinh ché tao
thi viéc 1y miu b sung va phan tich thanh phim ia khéng cAn thiét.

A3 X Iy nhiét

A.3.1 Trir khi dugce quy dinh theo A.3.2 hay A.3.3, viée x( Iy nhiét clia nha ché tao hay nha cung cdp
dbi vé! cac san pham nhiét luyén cin tuan theo AMS 2772.

A.3.2 Khiduwec chi dinh thi viée x(r ly nhigt cac san pham nhiét luyén cin tusn theo ASTM B918.
A.3.3 TAm hop kim 6061 ¢6 thé duwrgc ché tao theo phurong phéap can néng va x& Iy nhiét trong dung
dich theo ASTM B947 khi duge xir Iy theo ASTM B918 d& ché tao loai nhiét luyén.

A.4 Tinh chét kéo ciia vat ligu

A.4.1 Gi¢i han: Dang 1a va dang tdm c¢in dép tng yéu cAu v& tinh chét kéo cho cac loai nhém va hop
kim nhdm khong c6 va c6 kha nang x& Iy nhiét.

A.4.2 Phuong phap thir: Phép thir kéo duorc tién hanh theo ASTM B557,

A.5 Tinh chit udn

A.5.1 Dang !4 va dang tam can cb kha nang ubn ngudi mdt géc 180° quanh tryc ¢d dudng kinh bing N

l4n @6 day clia ching ma khdng bj gay. Phép thir khéng cn phdi tién hanh trir khi dwec chi dinh trong
don ast hang.

A.5.2 Phurong phép thir: Phép thir ubn duwoc tién hanh theo ASTM E290, iy khi ¢6 cac chi dinh khac.

Bang A1 - Gi®i han thanh phin h6a hoc #2.C.¥

Nhom . Ngklgaeg’w

vahop | Silic Sét Pdng [Mangan | Magié | Crom | Kém | Titan Nhém
kim Riéng | Téng®

1066 | 025 | 035 0,05 0,03 | 0,03 - ) 005 } 003 ) 003 | .. ng 'gc')%u
1100 | 0,95Si+Fe 0.2 - w1030 ] . 005 | 015 | ggq0e
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Toi thieu
1230 | 0,70Si+Fe 0,10 0,05 0,10 | 0,03 | 0,03 gs‘> 366
. 0,50 - 330- [ 040- ] 020- -
2014 | 95 | oro | S | %% | Gao | 010 | 025 | 045 | 00s | 015 | cena
Alclad e |
2014 2014 can dup v¢i 6003
i i} . _
380- ] 0,30-] 1.20- )
2024 | 050 | oso | 35 | G| a0 | 010 | 025 015 | 005 | 045 | Contai
Alclad . |
2024 2024 can dup véi 1230
380°]030— | 120~
2124 | 020 | 030 |35 O30 Wge | o0 | 025 015 | 005 o5 | Conlai
0,02
2219 | 020 | o030 |580-]020-1 507 010 | - | o008t |015 | Conlai
6.80 | 0,40
0,10
Alciad B - )
2219 2219 can dip véi 7072
o 0.05— | 1,00- ' .
3003 | os0 | o7 |GV W] - 0.10 005 | 0,45 | Contai
Alclad Tt
3003 3003 can dup v¢i 7072
100 [ 0,80 - T ;
3004 | 030 | o70 [ o025 |5l O 0,25 0.05 | 0,15 | Conlai
Alciad .
3004 3004 can dap veéi 7072
100 | 0.20-
3005 | 0go | o70 | oz0 | WRT | 010 | 025 | 010 | 005 | 015 Cona
030 | 020 —
3105 | 080 | 070 | o030 | %51 %% | 020 | 040 | 010 | 005 | 015 | Contai
5005 | 030 | 070 | o020 | 020 055:’0‘ 010 | 025 005 | 045 | contai
. 0,10- | 0,20~ . )
5010 [ 040 | o70 | 025 |01 020"] 015 | 030 | 040 | 005 | o015 [ cona
5050 | 040 [ 070 | 020 | 010 | =] o1 | 025 005 | 015 contai
2.2= [ 045< )
sos2 | 025 | 040 [ 010 | 010 | 327 (%12~ 010 005 | o015 | contai
06—~ | 50~ 0,40 - )
5059 | 045 | 050 | o025 v | %o | 02 {997 020 | oos |05 | contai
. 040- | 40~ [0.05- .
5083 | 040 | 040 | o0 107 | s | %se | 025 | 015 | 005 {005 | Conta
020-1 35~ |005- ) -
s086 | 040 | 050 | o010 20 %0 | %as | 025 [ 015 | 005 | o005 | conkei
.. ‘ 31~ |015- ’ o
5154 | 025 | 04 ot0 | ot0 | %7 (%151 020 | 020 | 005 | 015 | contai
5252 | 008 | 010 | o010 | o010 2528‘ 0,05 0,03 | 0,10F | Conlai
) - 31- | 0,15-
5254 | o4ssi+Fe [ 005 | 001 | %" 1% 020 | 005 | 005 | o015
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0,50-| 24~ | 0,05-

5454 | 0,25 | 040 | 0,10 10 { 30 | 020

025 | 020 0,05 0,15

050~ | 47— | 0,05-

4
5456 0,25 0,40 0,10 10 5,5 0.20

026 [ 0,20 0,05 0,15

5457 | 008 | 0,10 | 0.20 06?25— ofz‘ 005 { .. | 003 [o10°
5657 | 008 | 010 | 010 | 003 °fo‘ 005 | .. [ o002« |o05¢
5754 | 040 | 040 | 010 | 0,50 25?6' 030t | 620 | 045 | 005 |o1s
6003% °-1:’"%‘ 06 | o010 | o8 °f5‘ 035 | 020 | 010 | o005 | o015
6013 Oi?o— 0,50 | 0.6-1,1 06?88- "fz"‘ 010 | 025 | 010 | o005 | 045
6061 06?3_ 07 06?30- 0,15 "ffz' 06(,);5_ 025 | 045 | o005 | o015
’;'g:;d 6061 can dup véi 7072
7072% | 07Si+Fe 010 | 010 | 040 °i‘.’3‘ 005 | 0,15

21- 10,18~ 51~

7075 | 0,40 | 0,50 | 1,2-20 | 0,30 2.9 028 | 61

020 | 005 | 0,15

Alclad o -
7076 - 7075 can Qup véi 7072

CHU THICH:

A Céac gidi han tinh theo phan tram khéi lrgng, trir kni duge dua ra theo cach khac.

8 C4n phan tich c4c nguyén t& ma giti han ciia chiing duyc dva ra irong bang nay.

€ B& xac dinh sy phia hop voi cac giéi han ndy, céc gi tri phan tich thu dwgc 1am tron theo ASTM E29.

© Nhirng chit khac bao gdm nhirng nguyén t§ a4 ligt k& ma khéng néu gia tri, nha s3n xult ¢ thd danh gi4 ma khéng theo

gid trj oy the. '

€ Nhirng nguyén t4 - gi4 trj tdng s& 14 gia 1rj durgre xac dinh, 0,010% hoZic Iém hon, dwgce 1am trdn dén hang chyc thir 2.

£ Téi da Vanadium 0.05.

: gig ;,ri nh6m Guoc tinh dya trén toan bd khéi lveng 100% clia tht ¢a nhirng nguyén té clu thanh va duqc 1am trdn dén
A 0.

H Thanh phin cla hp kim nhém dugc 4p dyng trong qua trinh san xuét & nha may. Miu tir b& m3t hoan thién hodc tAm

hoan thién & khong yéu cAu tuan thii theo gia tr & dy.

! Vanadium 0.05-0.15, zirconium 0.10-0.25.
40.05-0.25 7r.

K Téi da Gallium 0.03, vanadium 0.05.
L0.10-06Mn +Cr.

™ Trang tredng hop khong cb sy théng nhit gia ti dugrc 18 ke trong bang A1 voi “Intemational Alloy Designations and
Chemical Composition Limits for Wrought Aluminum and Wrought Aluminum Alloys” (Known as the “Teal Sheets™), thanh
phin dang ky cho Higp hdi nhém — Aluminum Association va dwgc phét hanh trong “Teal Sheets” s& dugc xem xét.

23



TCVN 7887 : 2018

Phuiuc B
(Quy dinh)
Phiwrong phap thir xac djnh hé sd Phén quang cOa mang phan quang

z

sir dung ciu hinh déng phang {tham khdo ASTM E810)
B.1 Pham vi ap dung
B.1.1 Phwong phap ndy md ta phép do tinh ndng phan quang clia mang phan quang.

B.1.2 Ngudi siv dung phirong phap nay cn xac dinh géc téi va géc quan sat duec s dung va ¢ thé
. xac dinh ca goc quay.

B.1.3 Phuong phap nay dugc s dyng 1am phwong phap thir nghiém trong phong thi nghiém va dbi
. hdi gidu kign che chin cAn thiét 4G @& anh sang tan xa khong géy anh huéng dén két qua do. Thiét bj
do cin c6 kha nang do duwgc theo cu hinh ddng phing.

B.2 Thiét bj

Thiét bj do bao gdm cac bd phan chinh sau:

- Ngudn sang;

~ Thiét bj nhan;

- Gia 85 mau;

- B9 phan diu chinh khoang céch tlr ngudn sang @én thiét bj nhan.

B.3 Quy trinh do

B.3.1 Dit gi4 & miu sao cho tdm miu thir cach khe h& cGa ngudn sang (15,0 + 0,2) m. Do khoang
cach thire 1€ chinh xac dén + 0,01 m dwec két qua (d). Chinh gi4d 3& m3u béng phrong phap quang vé
vj tri khéng sac cho bé mat cAn do vudng géc véi ngudn sang (géc téi 0°). Chinh gia d& méu sao cho
duomng tryc giao véi bd mat cAn do nim trong mat phing tao bdi khe mé clia ngudn sang, khe m& clia
thiét b nhan va tam cia mau khi géc téi duwgc thay aéi.

B.3.2 Bing c4ch thay ngudn sang cho miu (phirong phap thwdng dwrgc ding), do dd chidu sang tai
bdn hinh vudng ¢b clng dién tich trén mau (d6i véi m3u hinh vudng cé canh dai 200 mm thi 66 13 bdn
hinh vudng & trén, dudi, bén trai va bén phai va ¢ canh dai § mm ké tir tam méu) véi khe mé chia thiét
bi nhan nim trong mat phdng vudng géc v&i ngudn sang va di qua tam cGa mAu. Khi tién hanh do, khe
+ m& clia ngudn siang cAn Gugc cin chinh vd viing quan sat cla thiét bj nhan. Ghi lai gi4 trj trung binh
ciia bén Ian do. Pay la 66 chiéu sang ban diu (mz). M3i két qua do khéng duoc léch qua £ 5 % so véi
gia trj trung binh. Anh sang clia mét nén t&r huéng khac véi huéng khe mé clia may chibu cin duoc
" bd qua {nhé hom 0,1 % so v&i d chibu sang cia ngudn).

B.3.3 Dura thidt bj nhan hay ngudn sang tr& vé& vj trf quan sat véi khe mé thiét bj nhan céch khe m&
ngudn mot khoang thich hgp @é thu duoc géc quan sat cén thiét.

B.3.4 Dat miu thiv v& gbc toi chn thiét.

B.3.5 Dat thiét bj nhan vé vj tri sac cho khi ¢é trén gia &, mau dwec dat can ddi va ndm hoan toan
trong viing quan st cla thiét bj nhan. Thay miu ther bing mot bé& mat mau den va do dd sang clia mat
nén (my).

B.3.6 Thay b& mat mau den béng mau thir va do gia tri phan quang dlu tién. Hidu chinh tuyét tinh cho
gia tri nay néu can thiét va ghi két qua (my).

B.3.7 Géc quay: & phuong phap ndy, viéc thiét 14p géc quay €, xac dinh cd goc quay va goéc dinh
htréng ws ¢6 thé gay anh hudng dén két qua do. Géc quay duec thay ddi khi quay mau quanh truc cla
nod so vai vj tri x4c¢ dinh ban dAu. C6 thé tac vach mébc trong thoi gian ldy méu hay trong khi ché tao.
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Trong mdt sb trwréng hop, vach mbc duoc tao truc tidp trén vat lidu trong qua trinh ché tao. Géc quay
0° trong trng véi vach méce trong nira mit phdng quan sat.

B.3.7.1 Néu gbc quay khong duac chi dinh thi phép do dugc thye hién & cac géc quay 0° va 90° va gié
tri trung binh 1a (my).

B.3.7.2 Néu géc quay dugc chi dinh thi thirc hién phép do & goc 46 va két qua thu dwoc ta {m). Goc
quay dugc chi dinh thuong c6 nghia 13 vat liéu phan quang duee chi dinh str dung theo mét dinh
hwéng cy thé.

B.3.7.3 Néu v4t liéu c6 dd phan quang ddng nhét theo chidu quay, vi dy nhu hat thiy tinh quang hoc,
thi chi mét phép do dnh séng phan xa dé& xac dinh my Ia ¢6 thé ai cho t4t ca cac goc do cin thiét.

B.3.7.4 Néu géc quay khéng duec chi dinh va khdng ¢6 cach tao vach méc thi cin do d8 phan quang
clr 156° mét tAn trong khodng tir 0° dén 345° (24 phép do cho my) va tinh gid trj trung binh (m:) hay gia
tri (my) nhd nhét theo yéu clu cda ngudi st dung.

B.3.8 Quay gia 6& mAu v& goc téi khac theo yéu chu va 15p 121 B.3.6 va B.3.7.

B.3.9 Néu cin do & cac gbc quan séat bd sung khdc, di chuy&n thiét bj nhan dén vj tri cAn thiét va l3p lai
B.3.6 dén B.3.8. Didu ndy s& thu dugc hang loat gia trj me va my cho mau thir thi nhit Tién hanh quy
trinh do twong tw cho cac mau bd sung.

B.3.10 Khi loat gia tri phan quang dwec xac dinh xong, tién hanh do bd sung cho 4 loai anh sang t&i
theo B.3.2. Gia trj trung binh ctia 4 gia tri do ban d4u khdng dwec léch qua 1% so véi 4 gia tr cudi.
Tinh gia tr trung binh cha 8 gia tri, hi¢u chinh tuyén tinh néu can va ghi lai két qua (my).

B.3.11 S dung thiét b do thich hop 6& thu dwgc két qua véi d6 chinh xac £0,5%, do dién tich bd mat
phan quang hiéu dyng thirc té cia mau theo m2, Ghi lai két qua (A).
B.4 Tinh kétqua
B.4.1 Tinh hé sb phadn quang cGia mang phan quang cho mdi miu va mdi cip géc t&i va goéc quan sat
theo cong thirc sau:
Ra = [{m1 - mp)d/m2A]

trong do:

Ra  hé sb phan quang, tinh biing candela trén lux trén mét (cd/(ix.m3));

mb  két qud o clia mat nén;

my  két qua do clia mau, dugc do & vi tri quan sat;

me  két qua do trung binh clia ngudn séng, dugc do trye giao véi ngudn tai vi tri cla miu;

d  khoang cich do, m;

A digntich mdu, m?

B.4.2 Tinh h& sé phan quang trung binh (Ra) ctia mi t& miu gdm ba mAu dai dién cho mdi cuén hay
méi 16 vat liéu tai m&i goc do. Bao céo gia tri trung binh va st dung gia trj nay d& xac dinh sy phit hep
v&i cac yéu chu duwga chi dinh,
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Phu luc C
(Quy dinh)

Phwong phap thie nghiém tinh chit clia mang phan quang va vit ligu
bién bao hidu giao thong v&l kha ning quan sat cao va trong van dé an toan cho
con ngwoi (tham khao ASTM E2301)

C.1 Pham vi 4p dung
€.1.1  Phuong phap nay md ta phép do tinh chit mau (gi4 tri CIE c3p ba, hé s6 d séng va toa dd
mau) cliia mang phan quang - huynh quang va vat iéu bao higu khi dwoc chiéu béi 4nh sang ban ngay.

C.1.2 Phuong phap nay ¢6 thé 4p dung cho bét ky loai mang phdn quang hay vat liéu bdo hiéu cé
ddng thoi cac tinh chét phdn quang va huynh quang trong bao hiéu giao thdng véi kha nang quan sat
cao vao ban ngay va trong vin dé an toan cho con ngudi.

€2 Thibtbj

C.2.1 May do phd kép cb ca cau hinh 45°.0° hay 0°:45° (chiéu séng va quan sat)
C.2.1.1 Dung sai khoang chia cla truc 45° 1a 2° (45 # 2)°.
C.2.1.2 Dung sai trén tryc 0° 1a 2° ké tir duwémg tryc giao (0 £ 2)°.

€.24.3 & Gidu kién 45°:0°, cAu hinh chiéu sang co thé 13 hinh vanh khuyén, trdn hay hinh phang;
huwéng guan sat vudng géc véi mau va cu hinh quan sat ¢o thé la hinh vanh khuyén, hinh tron hay
hinh phang.

€.21.4 Céu hinh chuén 13 hinh phang 45°:0°

€.2.1.4.1 Thiét bj ¢6 ciu hinh trén dwge chdp nhan 13 ¢ kha nang thye hién theo quy trinh dwec md
tatrong C.3.3.1.

C.2.1.4.2 Thiét bj cé clu hinh phang dugc chip nhan la c6 kha ning thue hién theo quy trinh dugc
md ta trong C.3.3.2.

C.2.1.5 Kich thudc khe md 1a 10° cho chiéu séng vao 10° cho quan sat. St dyng kich thuéc khe mé
khac cé thé gay anh hwang dén két qua do. Tham khao ASTM E1767 @& biét nhimng diéu co ban vé chi
tiéu ky thujt cia khe mg.

C.2.1.6 May chiéu mau don sic cin chidu sang miu trong viing budc song tir 300 nm dén 780 nm
theo tirng c4p 10 nm hosic nhé hon.

~€.2.4.7 Thiét bj quan sat mau don sc cAn ghi nhan chiéu xa trong khoang tir 380 nm @én 780 nm’
theo tirng cAp 10 nm hodic nhé hon.

C.2.1.8 MAiu cé dién tich dugrc chiéu sang la 100 mm? va khong c6 kich thw&c nao nhé hon 5 mm.,
C.3 Quy trinh do

C.3.1 Tiép xtc can than véi mau, tranh va cham vao dién tich ¢in do.

C.3.2 Lam sach mau trwéc khi do khi can thiét, vi du nhu trong tredng hgp mau vira méi qua thi
nghiém ty nhién hay nhan tao.

€.3.2.1 Rura va bao quan mau sau khi thi nghiém: Sau khi thtr nghiém, nhe nhang rira miu bang véi
mé&m hay miéng x6p va nudc sach hay dung dich loang cla chét tdy riva nhe (1% khéi lurong trong
nudc, ndng a6 téi da). Sau 36 riva cin than bing nudc sach va thdm khé bing vai mém va sach. Bao
quan miu & nhiét 36 phong it nhit 2 h trrée khi tién hanh xac dinh cac tinh chét.

€.3.3 B3t mdu vao cdng do cla thiét b

C.3.3.1 Néu chu hinh cia phép do 13 hinh trdn thi phdng thi nghiém cin kiém qua cac khe mé& xem ¢
du gAn dé phép do gén diing véi phép do ¢6 chu hinh vanh khuyén. Didu nay ¢6 thé phu thudc vao cau
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tao quang hoc clia méiu va phdi dwoc phong thi nghiém xéc dinh. Trong trwéng hop khéc thi tién hanh
phép do theo cAu hinh phing (C.3.3.2).

€.3.3.2 Néu phép do c6 chu hinh phiing thi cin tiép tuc cac phép do trén cling dién tich m3u theo cac
gdc quay téng dan va tinh trung binh cta ¢ac gi trj do cho tt ¢ cac géc quay. S8 1An quay phai du aé
bdo gém gan diing v&i phép do theo hinh vanh khuyén. Sé 1an do phy thuéc vao cAu tao quang clia
mau vé phai duoc phong thi nghiém xac dinh. Viéc tinh trung binh céc gia trj cho tAt ca s6 1An quay cin
van dyng cac so liéu trong ma tran Donaldson.

€.3.4 X4c dinh ma tran Donaldson chiéu sang déc lap cho méi mau thir & khodng chiéu sang va quan
sét khdng on hon 10 nm (xem ASTM E2153 va hwong dan cla nha ché tao thiét bi).
C.4 Tinh két qua

C.4.1 Céacgiatricap ba

C.4.1.1  Céc gi4 trj cdp ba cho CIE D65: Tinh céc gia tri cap ba tdng (XY2)v, gia tri cip ba phan xa
(XYZ)r va gia trj c¢3p ba huynh quang (XYZ)r cho m8i mau thlr theo ma tran Donaldson twong tng cho
ngudi quan sat chuan CIE 1931 va CIE D65 (xem ASTM E2152),

€.4.1.1.1 Tinh céc gia tij trung binh va d8 I&ch chun cho cac gi4 trj cap ba riéng (X, Y va Z) cho mbi
thanh phan (tdng, phan xa va huynh quang) cho CIE D65 db6i véi mbi loat cac mau thiv:

Céc gia trj cap ba téng:

Xt-trung bink = (2 X1)/N; Yetung binn = ( Y1)/N; Zrawwngbinn = {2 Z1)/m;
Cac gia trj cdp ba phan xa:

Xratrunrg binh = {Z XRYN; YR.trung vinh = (T YR)N, ZRarung bioh = (Z ZR)/N;
Cac gia trj cdp ba huynh quang:

Xe-trung binn = (Z Xe)MN; Yearung ian = (2 YE)N, Zrgungbinn = (T Zr)/n,

C.4.1.2 Cac gia trj c&p ba cho anh sdng ban ngay 15000K: Tinh céc gia trj cap ba tong (XY2Z)r, gia tr
cap ba phdn xa (XYZ)r va gia trj cap ba huynh quang (XYZ)s cho m&i m3u thik theo ma tran ConalCson
twong (ng cho ngudi quan st chuan CIE 1931 va anh sang ban ngay 15000K (xem ASTM £2152).

€.4.1.21 Phan bé cwdng 36 phd anh sang ban ngay 15000K cin dugc tinh theo quy trinh m6 ta
trong tai liéu 15.2 clia CIE 15:2004 cho cac vat liéu chibu sang D khac.

€.4.1.2.2 Tinh cac gia trj trung binh va d léch chudn cho cac gia trj céip ba rigng (X, Y va 2) déi véi
mbi thanh phin (tbng, phan xa va huynh quang) cho mau ban ngdy 15000K déi voi méi loat mau thir.

C.4.2 Cac dai lwgng mau khac

C.4.2.1 Toa dé mau tdng (x,y) theo CIE 1931 cho CIE D65: Tinh cac toa dd mau CIE 1931 téng trung
Binh (X,Y)rung wnn 1 CAC gid tri ¢3p ba tdng trung binh (XYZ)r.nng tie cho CIE D65 theo quy trinh 43
dugc thiet lap (xem ASTM E308).

C.4.22 Toa dé mau CIE 1931 tdng (x.y) cho anh séng ban ngay 15000K: Tinh cac toa b mau CIE
t8ng trung binh (X,y)r.sung oinn tlr cac gid tri cip_ba tdng trung binh (XYZ) r.tung bisn €ho anh séng ban ngay
15000K theo quy trinh da duoc thidt lap (xem ASTM E308).

Bang C.1 — Gia trj toa 86 mau CIE 1931 véi ngudn sing CIE D65

Xe Ye ZF _Xr Yr P4
Vang - Xanh {4 cay huynh quang loai IX
Trung binh 254 47,6 2,2 32,2 35,8 1.1
DY léch chudn, o 1,6 2,5 0.4 1,6 1.9 0,2
SR 95 % ClI +4,5 7,4 1,2 44,7 53 10,6
8 sé bién adi, % R 18% 16% - 15% 15% -
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Vang huynh quahg logi IX

Trung binh 444 45,3 0,5 26.2 20,8 04
D9 lech chudn, @ 1,9 20 0,5 1,2 1,1 0,1
SRS85%Cl 5,5 +5,8 1,5 3,4 43,0 0,4
He sé bién 8di, % R 12% 13% - 13% 15% -
Cam huynh quang toai Vill

Trung binh 37,0 23,0 0,0 265" 14,4 0,6
PO lech chudn, o 19 1,3 04 5.1 2,9 0,1
SR 95 % Cl 45,5 3,8 1,3 148 8,3 0,3
He sb bién ddi, % R 15% 16% -~ 56% 58% -
©¢ huynh quang loai IX '

Trung binh 293 14,9 0,0 11,2 5,1 24
D¢ léch chudn, o 1,0 08 0,4 08 0,4 0,3
SR 95%Cl 13,0 +1,8 1,1 2,3 1,2 +0,8
He sb bién dbi, % R 1% 12% -- 21% 23% -
Tréng khong huynh quang/khdng phan quang

Trung binh 0,0 0.1 -0,2 76,8 81,4 88,1
9 lech chudn, o 0,66 0,64 0,53 1.0 1,01 1,28
SR 95 % Cl +1,9 1,8 1,5 2.9 2,9 13,7
He sé bién ddi, % R - - - 4% 4% 4%
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Phulyc D
(Quy @jnh)

Phwrong phéap thir nghiém tinh chit mau séc cia mang phan quang dwéi didu kién ban dém
(tham khio ASTM E 811)

D.1 Pham vi ap dyng

D.1.1 Phwong phap nay md ta phép do xac djnh hé toa dd mau clia mang phan quang. Phwong phap
nay bao gdm nhirng ky thust sir dung mdt dai anh sang dé do sy phan xa (ban dém) mau bing may do
mau hodc may do chum anh sang.

D.1.2 M6 ta hinh hoc theo o mau ban dém dwee néu trong ASTM E 808 va phuong phap tinh mau
duoc néu trong ASTM E 308,

D.2 N6i dung phwong phap

D.24 Phuong phap thi nghiém nay gdm 2 quy trinh. Quy trinh A 13 quy trinh d& hiéu chinh ngudn
séng, loc cac séng anh sang don séc, nén tring chuln va may do mau ra gi4 trj toa 6 cip ba. Tai quy
trinh nay, do anh sang 16i tir nén trang chudn tai vi tri vat mAu cé st dung loc burde song anh sang va
tim hé sb hiéu chinh, Sau d6 anh sang phan xa dwgc do theo vi tri khi kidm tra va gid trj cp ba hiéu
chinh dugc tinh ra. Quy trinh B 14 quy trinh do gia tri 4nh sang cua anh sang téi va clia dnh séng phan
xa theo vi tri kiém tra. T nhiing gia trj do nay, gia trj cdp 3 tvong 68i dugc tinh. Trong ca hai quy trinh
ndy, hé tea 6 mau x,y theo Tiéu chudn mau quan sat CIE 1931,

D.3 Biéu dd mau séc CIE & xac djnh chi tiét mau sic

D.3.1 Gia frj c3p ba d& xac dinh mau chudn —~ Quang phd cla anh sang dén mat ngudi tir bé mat

-

phan quang phy thubc vao quang phd clia ngudn phat sang, S(A), va tg 1 fwgng anh séng tir b& mat
phan quang, R(A). Bi véi do mau ban dém ctia mang phdn quang, ngubn sang S(A) 1 ngudn séng loai
A. Gia trj quang phd cap ba trung binh, X, ¥, va Z, ngudn sang S(A) va ty I& lwgng phan quang R(A\)
duoe str dyng cung nhau dé tinh todn gia tri cap ba X, Y va Z nhu sau:

X= k?SA (AR(A)x(2)dr

40

Y=k [S, (MR AMA

Z= kTS‘ (WR(A)Z(2)dr
360

Vi
S, (/1) : N3ng lwong quang phd ctia ngudn sang A,
R(2) : Hé sé quang phd phan quang clia vat miu,
2(2), #(2), (1) : Gid tri mau clia thiét bj thu CIE tiéu chudn
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100
7T
[8,5(A)dA
380

D.3.2 Hé toa d6 mau - Hé toa 3O mau x, v, z dwgc tinh dwa trén gia trj cdp ba X, Y va Z theo cong
thirc sau:

k

x=X/X+Y+2)
y=YNX+Y+Z)
z=ZAX+Y+2Z)

Hing sé k trong cong thirc X, Y va Y khong phy thudc vao x, yvaz. Vivay gidtrix yvaz thé
hién mau clia anh siang phan xa khéng phu thudc vao cudng do. Vi tong clia x, ¥ va z ludn bang 1, nén
chi 2 gié tri x, y c6 thé midu ta dwgc mau cla 4nh séng. Vi vay chi cAn hé toa do mau x, y 13 ad aé bit
" mau chinh xac.

D.3.3 Bidu db mau CIE 1931 (x,y) - H& toa dd mau x va y dugc thé hién theo Hinh 1, E 308. Puing
vién clia hinh v& thé hién bién mau thyc cla toa 8o x va y. M3i diém trén toa do thé hién mot mau don
séc theo budc song anh sang va hau nhw gan véi anh sang thyre t&.

D.3.4 Xac dinh gi¢i han mau - Mot diém mau ndm trong hé toa 46 mau x va y clia vat m3u cé thé ndm
trong bidu db mau CIE. Chi tiét mau @& x4c dinh gidi han mau mang phan quang sé dugc gidi han
trong 1 viing cia bidu dd mau. Ving ¢ dwdng bién bao quang duoc xac dinh 14 mdt mau va dugc xac
dinh chinh xac bdi 4 cdptoaddxvay. .

D.3.5 Mau ban ngay va mau ban dém — Gi¢i han mau s&c ban ngay va ban dém khac nhau vi hai ly
do sau: Chét lwgng ngudn séng va hurdng clia ngudn sang. Mau ban ngay duwgc quan sat béi anh sang
mit trdi, va mau ban dém dugc quan sat bdi ngudn sang A (Ngudn sang CIE twong (ng voi dén dién,
vi dy nhu @&n trudc phirong tién). Anh sang ban ngdy tr mat trév, va tan xa phan chidu téi ngudi quan
sat; Anh sdng ban dém lr mot diém gin véi ngwdi quan sat va phan xa dén ngudi quan sat.

D.4 Quy trinh

D.4.1 Théng tin chung — So d3 thiét lap d& xac dinh chét lweng mang phan quang sé tuan theo E 808,
cho cd 2 quy trinh Ava B,
D.4.2 Quy trinh A - Phuong phap Do mau don sic & vi tri xa:

D.4.2.1 Gia trj diic trung: Thiét bj doc N gi4 tri R4, Ry, ..., R tai m&i mang loc khac nhau (N=3). Mang
foc chiim anh sdng, thiét bj nhan (hodc nhidu thidt bj nhan), va ngudn sang 1a cac thiét bj két hop tuyén
tinh véi viéc dgc N gid trj cia toa @ ¥ CIE cho mang phan quang khi ngudn sang CIE loai A, sw két
hop tuyén tinh khac véi viec doc N gia tri clia toa dd ¥ CIE cho mang phan quang khi ngudn sang CIE
loai A, va sy két hgp tuyén tinh khac véi viéc 8oc N gid tri clia toa d6 Z CIE cho mang phan quang khi
ngudn sang CIE loal A. VI dy, 3 gia trj déc trung Ry, Ry, va Ry, clia phép do tai 3 gia tri loc dugc cho
theo ¢dng thirc sau dya trén § hé sb:

Ry =aR +a;,R, +a,R,
R, = bR, +b,R, +b,R,
Ry =c R, +¢,R, +¢4R;
3 gi4 trj ddic trung ctia phép do tai 4 gia tri loc duge cho theo cong thire sau dya trén 12 hé sé:
R¢=a\R +a,R, +a,R, +a,R,
R, =bR +b,R, +b,R, +b,R,

R, =R +¢,R, +¢c,R, +¢,R,
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Bbi véi nhirng thiét b cAn doc 5 hodc nhidu hon gi tri loc, cdng thirc clia ba gia trj déic trwng sé twong
tw nhw cac vi dy trén. T4t ¢ hé s6 gia tri can dwoc cung cip cho ngudi diing t nha san xuét thiét bi.

Ghi chu: Déi véi thiét bj doc bén gia trj loc dugc midu ta trong ASTM E 811-85, hé sé dugc xac dinh
theo gia trj sau:

ar =1, az=.1; az=0; as=0;
b1 =0; bz=0; bs=1; ba=0;
ct=0; c2=0; c3=0; cs=1.

Ngudn sang
tia t&i

Thiét bj do chim

dnh sang hodc
do quang phd
H—- 84S0,
Std
B4 loc
hiéu chinh
Thiét bi do chim B4 loc
Noudn sé énh sédng hodic higu chinh
ggal;os.i e do quang phd

45°
P ‘

Hinh D.1: So @3 sép xép thich hgp cho hiéu chinh cho may do mau don séc
ho#c may do chum quang phd

D.4.2.2 Hiéu chinh may do mau don séc & vi tri xa: DAl bé mat khuéch tan (Irding) phang tai vj trf vat
mau nhw Hinh D.1. Chi ¥ v3o may do mau don sic dugrc trang bj éng kinh véi khe mé& dugc st dung
trong subt qua trinh do mau, tir b& mat khuyéch tan trdng. Doc N gi4 tri Ry, Ry, ... Ry tir thiét bj do mau
don séc tai N gia trj loc va tinh todn 3 gi4 tri d3ic treng Rx, Ry, va Ry theo cong thirc D.4.2.1, 3 gia tr
phai theo ti 1&é gAn dang

B8asSO,
Sud

1:0,910:0,324

Budre ké tiép gin vao bé loc phu duge do bdi may do chiim quang phd @& c6 gia trj cip ba X, Yier, va
2. 361 véi ngudn sang loal A. Boc N gia tri m&i Reger, Rzef, ...Ruer tir thiét bj do mau don sic cé N gia
trj loc va tinh toén 3 gia trj déic trung Rxer, Ry.er, VA Rzyer, theo cong thirc D.4.2.1

D.4.2.2.1 Tinh to4n hé sé hidu chinh mau (Correction factors) CFx, CFy, va CFz nhw sau:
‘ CFx = Xeet { Rurer
CFy = Yrer / Ry et
CFz = Ziet | Rzyet
Véi:
CFyx, CFy, CF2 - Hé sbé higu chinh

Kret, Yret, Va Zeor - Gia tr} X, Y va Z tuong trwng cho loc twrong (ng. Nhirng gia tri nay duwee
xac dinh tir may do chum quang phd bdi ngudn sang loai A va Tiéu chuén
Quan sat 1931.

Rxet, Rvet, VA Rzt - Gid frj ddc trung mau don sic véi lge tuang ng theo cdng thikc D.4.2.1
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D.4.2.3 Do mau: Thay ddi vi ri may do mau Gon sic dé thuc hién sip xép so db riéng biét kidm tra
vat lidu, Hiéu chinh may do mau don séc la khong chdp nhan, nhung khodng ty 1é cia may thi duoc
chép nhan. Ngudn sang khi do mau phai dwoc gilr nguyén gibng nhw phan hiéu chinh. Chl y vao may
do mau don séc kiém tra b mat va chic chin ring khe mé& clia may phai ndm trong viing cia anh
sang. Boc N gia trj Ry, Ry, ... Ru tr vat mau tai vi tri doc N bd loc. Tinh todn ba gia tri diic treng Rx, Ry,
va Rz theo cdng thirc D.4.2.1. Sau @6 hiéu chinh gia trj theo cong thirc sau:

Xiest = Rx @ CFx

Ytest = Ry @ CFy

Zwn =Rz e CFz
D.4.2.3.1 Tinh toan gia trj toa d& mau (x, y) clia vat mau bdi cong thire sau:
X,

dest

X = —
“ X+ View + 2,

Y,

rest

Xout?,

test

Yiew = +Z.,

D.4.3 Quy trinh B — Phwong phap ®o chim quang phé & vi tri xa:

D.4.3.1 Sir dung may do chim quang phd & vi tri xa: Phwong phap nay st dyng do chim quang phd
& vi trl xa 8 do lweng phan bd quang phd clia anh sang tai bé mat mAu va lweng anh sang tai vi tr
thiét bj nhan. S dung phirong phép nay khéng yéu ciu ngudn sang phai dat nhiét 69 hodc curdng @b
nhét dinh dugc hiéu chinh chinh xac. Tuy nhién, may do chim quang phé phai tuyén tinh, va ty 18
bwdc song phai diroc hidu chinh, Tap hep quang hoc clia may do chum quang phd duge didu chinh
d&, khi dat tai vi tri thiét bj nhan, ¢a miu mang phan quang d&u nim trong vung quan sat hodc toan bd
viing quan sat. Trong truedng hop 13 thiét bj phan quang, nhirg didu kién nay dwoc khuyén khich. Khi
toan bd b& mat m3u nam trong ving quan sat, viing quan sat nén rong hon vat miu dé tranh nhirng
vén d& vé thing hang, nhung khéng qua réng hon mau sé gay khé khin dé tap hop rai rac 4nh sing.
Khi toan bd viing quan sat ndm trong b& mat mau phan quang, kich c& nén nhd hon ving mau Gé
trégh vén d& khéng thdng hanh, nhung khéng nén qua nho cé thé gay khé khian véi mau khong dong
nhat,

V4t phén quang
Ng:?lni ;i{ing (méu thlr)

Thidt bj do chtim
4nh séng ho&c
do quang phd

Hinh D.2: So db vj tri thiét bj do mau mang phan quang
D.4.3.2 Pomau:

D.4.3.2.1 it may do chum quang phd tai vi tri vat mau, chic chén ring toan by khe mé cla ngudn
nam trong viing quan sat cia may do chim quang phd, va doc gia tri mz(A) tai bwéc song tir 380 dén
780 nm véi buwéc chia 10 nm. Sau 86 dwa may do chim quang phé dén vj tr thiét bj nhan va doc gia tri
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my(A) clia anh séang phan quang tir mang phan quang tai budc séng tr 380 nm dén 780 nm vdi budrc
chia 10 nm.

D.4.3.2.2 B gi4 trj thay thé gia tri ma(A) o thé dwoc doc bing cach do tia phan quang tir thm BaSO.
duoc thé hién tai Hinh D.1. Phuong phap nay c6 thuan Ioi 1a gia tri ma(A) va mz(A) cb thé ghn bing
nhau tai vj trf thiét bj nhap va mau trépng tiéu chuan. Tuy nhién, trong ¢ hai phwong phap, vi tri cGa
mdy do chum quang phd phai dit vi tri cb dinh trong suét qua trinh do ma(A) va my(A).

D.4.3.2.3 Tinh toan gid trj c3p ba X, Y, va Z bang cbng thirc sau:

X = k3 m (3 my A5, (e 2t
Y= kj}j’;[m. ) my(A))s (A)y(2)a2
z=kglm.a)/mzwlsxa)z(zm

Véi:
my - do gid tr) phdn quang mang phan quang
m2 - §o gia tri trwrc tiép tai vi tri mang phan quang, hodc gia trj phan quang tlr tm BaSO,
D.4.3.2.4 Toa dj mau x va y theo cong thirc sau:
x=X/(X+Y+2Z)
y=Y(X+Y+2)
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Phu lyc E
(Tham khao)

Lwong &nh sang phan chiéu dén nguwol lai xe tir dén chiéu gin va dén chiéu xa
cho cic loai mang phan quang (tham khao tai li¢u “A Market-Weighted Description of Low-Beam
and High-Beam Headlighting”)

E.1 Nhipng vi tri cha bién bao higu trong giao thong dwéing bd

Théng thudng, bién bao higu dudng bd wrgc 1ap a3t tai bdn vi tri chi yéu sau: 18 phai, 18 trai, gia long
madn va cin vwon (Hinh E.1). Tai bén vi tri ndy cling sé nhan dugc lugng 4nh sang khac nhau, trong
@6 & phai durge nhan nhidu nhit dat ty 18 100%, 18 trai s& nhan duoc khodng 18%, bién 1dp dat trén
cAn viron nhan duec khodng 11% va it nhét 12 tai vj tri 14p dit trén gia long mén 9%.

) Tay vuon
Gia long mén ¥,%
% .

Khoéng thuan [di

Hinh E.1 (Vi dy): Vj tri cta bién bao lip dit trén dwong bd
E.2 Phwong tién giao théng

. Kha nding phan quang anh séang & dén xe ciing phy thudc vao cac loai xe khac nhau, Cac loai xe khac
nhau sé c6 vj tri dén xe va mét ngudi didu khien phuong tién khac nhau, do 46 géc quan sat hop bdi
mat ngudi, den xe va bién bio ciing sé khac nhau. Trén thé giéi thong thudng sé phan loai thanh
phuong tién chinh: Xe con va xe tai.
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175 ft 3501t 750ft

(53m) (107m) (230m)

K 2,250 1,00 0,50°
Y —
il 1,0 0,50° 0,20°

oilils = ol =~ o6l

Minh E.2 (Vi dy): Twong quan cac loai xe va géc quan sat v&i vj tri

E.3 Métsd trvong hop

Biéu dd vé lrgng anh sang vé& mét ngudi didu khidn phurong tién so sanh githa cac loai mang khac
nhau:

E3.1 Trwdng hop 1:

¢ Phwong tién: Xe con o Vijtri @3t bién: 1& phai

OO qow = on e avermm s cmie s e s mes s

-

?: ~—Loall

P ~~Logil

é —LogliV

£ —LogVill

£ —LogliX
—LoaiXl

- sger e e Amemiss el - - Viesesn ca dus, cminy -
400 350 300 250 200 150 100 50
Khodng ¢dch (m)

Hinh E.3: D5 phian quang ciia bién bao dit bén |1 phai ddi véi xe con
E3.2 Trwong hep 2:
e Phuong tién: Xe tai o Vi tri d3t bién: 18 phai
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Hinh E.4: D3 phan quang ciia bién bao dat bén 18 phai doi v&i xe i

£3.3 Trwong hop 3:

* Phuong tién: Xe con

= Vjtri dat bién: Gia long mén

4D e o m

(%3
(=]

Phin quang (cdim?)
n
(-3

10

—Lo3l!
re-Loadill
—Lo3itV
—toal Vill
—toul X
—LoalX!

250 200
IKhodng edch (m)

Hinh E.5: B phan quang ciia bién bio dit trén gia long mén dbi véi xe con

E3.4 Trwdng hop 4:

o Phuong tién: Xe tai

o Vjtri dat bién: Gia long mén
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Hinh E.6: B3 phan quang cau bién bao dit trén gia long mdn déi véi xe tai
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