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Spectral Transmission Test

This documient is similar to the ISO Draft Standard and “Solar Transmittance Test’ythat is under
discussion if ISO/TC22/SC11.

1. Scopé¢

The scope df this SAE performance standard is to define the test method by, which the direc{ solar and
visible transpmission of safety glazing materials for road vehicles shall be*measured. Adhefence to this
performanceg standard will facilitate writing, use and referencing of reports by government, |ndustry and
other organigations.

1.1  Purpgse

The purpose of this performance standard is to detefmine the direct solar and visible and color
transmittance of safety glazing materials for road vehicles.

1.2 Appli¢ation

The performiance standard applies to monolithic or laminated, clear or tinted samples of safety glazing

materials. Hssentially flat sections of glazing parts may be used in this test as well as flat sa
same materfals.

1.3 Rationale

This document is being.written to standardize calculations and communications involy
transmission) data from<safety-glazing materials for road vehicles. This revised document ng
with the computational.convention "A" in ISO 13837.
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2.

2.1
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The following publications form a part of this specification to the extent specified herein.

211 18O

PUBLICATIONS

Available fr

ISO 13837
transmit

ISO 9845-1:
receivin
Table 1

212 CIE

Available frg

CIE Publicat
CIE Publicat

ot 42¢cl Oty [P NAVARE |
™ |

+ NawVaox 0260009
COoTTUTU Ot CCTITNOVW T OTING TV \VAvjwivigu v v/ =n

-Road vehicles—Safety glazing materials—Method for the determinatio
ance [ISO/TC22 N 2455 10FEV.1997]

1992(E)—Solar Energy—Reference solar spectral irradiance at the,ground
) conditions—Part 1: Direct normal and hemispherical solar irradiance for air
- Spectral solar irradiance [column 5]

PUBLICATIONS
m CIE Central Bureau, Kegelgasse 27, A-1030 Vienna, AUSTRIA

ion No. 85—Technical Report—Solar Spectral lrradiance
ion No. 15.2—Colorimetry 2nd ed.

2.1.3 AST|M PUBLICATIONS

Available frg

ASTM E 30¢
ASTM E 38(

System
3. Defin

3.1

m ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

-93—Practice for the use of the International System of Units (Sl) (the Moder

tions

Standardize

To adjust an instrument output to correspond to a previously established calibration using

homogeneo

IS specimens or reference materials.

h of solar

at different
mass 1.5—

-96—Standard Test Method for-Computing the Colors of Objects by Using the CIE System

hized Metric

bne or more

3.2 Tran

X
marnce

The ratio of transmitted flux to incident flux, under specified geometric and spectral conditions.

3.3 Air Mass (ratio)

The ratio of the mass of atmosphere in the actual observer-sun path to the mass that would exist if the
observer were at sea level, at standard barometric pressure, and the sun were directly overhead.
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3.4 Solar

The transm
(air mass =

UV Transmittance T,

ittance weighted, interval by interval, derived from ISO 9845, Table 1,

3.5 Solar

column 5, E,.

1.5 global)' distribution from 300 through 400 nanometers (nm) at 5 nm intervals [Table 1].

Direct Transmittance T

The transmittance weighted, interval by interval, derived from modified ISO 9845, Table , column 5, E,,

(air mass =

o4 I laloal)l  clobeile . 4t £ ano o [P a Yl aVal + L \ PR ol o W el a ¥
.o Yyioudl/ UistimoutiorT murT oUuU - Tmouyrt cJUU TIAalTUTTTICITTS (T at 9, TU, JU

m intervals

[Table 2].
3.6 Visibl

llluminant A

luminous efliciency function for photopic vision [V(AL)].

according to
This is near

380 through
NOTE—V/(A)
3.7 Color
llluminant D

1964 supplg
according tg

times Tablg

e Luminous Transmittance (LT,)

spectral power distribution [2856 °K correlated color temperature]ymultiplied by
The transmittance weighted, interva
ASTM 308 (90), 7.1.1 and 7.2.1 (Abridged Calculation Procedure) and Table 5.1

vy equivalent to CIE Publication No. 15.2, Table 1.1 A times Table 2.1 Y (A) dist

780 nanometers (nm) at 10 nm intervals.

= ¥ (A) [CIE Publication 15.2, p. 20, Note 3]. See'4.2.3.4.

Transmittance (X,Y,Z)

65 spectral power distribution [6500,°K’ correlated color temperature] multiplied
mentary standard colorimetric observer. The transmittance weighted, interva
ASTM E 308 (96), Table 5.19., This is equivalent to CIE Publication No. 15.2,

the spectral
by interval,
column (y).
ibution from

by the CIE
by interval,

Table 1.1D,,

2.2 X (). Y 4R,

intervals. S¢e 4.2.3.5.

E_m(M distribution from 380 through 780 nanometers (nm) at 10 nm

4. Test Method

4.1 Apparatus—Measuring Instrument

This method requires.spectral transmittance data to be obtained from samples of glazing m
a scanning $pectfophotometer. This instrument, preferably equipped with an integrating sph
capable of measuring transmlttance over that part of the electromagnetlc spectrum in whi
energy is triansmi 3

preferred = 300 through 2500 nm.

' Modified 1ISO 9845-1 Table 1, column 5 is equivalent to ISO 13837, Table 1, E,..
# Modified 1ISO 9845-1 Table 1, column 5 is equivalent to ISO 13837, Table 2, E;,.

terials using
re, must be
h the sun's
2300 nm,
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4.2 Procedure

421 SAM

PLE PREPARATION

Cut, if necessary, and clean the flattest area of curved test specimens with distilled water and reagent
grade methanol or use an alternate procedure appropriate to the material if necessary. Cut and clean flat
samples similarly.

422 MEA

Standardize
normal to th
orientation i
recommend

423 CAL
Compute din

4.2.3.1

where:
E"\(m) is the

4.2.32
8(
23
m

4.2.3.3
m

4234 Ld

QL AT
[SOTYCIVICINT

e measuring beam in the transmittance sample position.
applicable. Record the sample spectral data according to the instrument m
htion.

CULATION

ect solar transmittance by integration using the solar weight data in Tables 1 and

Transmission (T) for each solar range (A, to ) is determined by Equation 1 and Eq

%Tyy (400) = 240 %T, xE} (n) @) {Table 1}

2500 ¢

%Tps(1.5) = X350 % T xE;(n)  {Table 2}

hormalized trapezoidal solar,energy in wavelength interval [AAn].

Measure transmittance:at intervals of 5 nm from 300 nm to 400 nm, 10 nm fron

0 nm, and 50 nm from 800 nm to 2500 nm. Transmittance must be measure
00 nm.
Liltiplied by thetremaining [E'A x AA] weight values.

This standard defines the determination of the direct solar transmittance of sg

hterials.

£
T

the spectrophotometer according to the manufacturer's instructions. Plageya ¢
Note its film\side aI

ean sample
d curvature
nufacturer's

2.

uation 2.
(Eqg. 1)

(Ea.2)

n 400 nm to
0 to at least

If it is_net possible to measure transmittance to 2500 nm, the last value must be

fety glazing

fol

A £y HYY Ll \ 3l - | VisYoYal S v ZoYal AN Aat
oS~ trant STt anTCC— (T ) TOT e vISTOTCTangC— (oo U T tO— 7 OU— T 15— Attt

lowing function:

780

%LT, ="
380

%T, x V(\)xE, (A)x AX

ined by the

(Ea. 3)

Note this is equivalent to summing the product of the "Y" column of Table 5.1 in ASTM E 308-96 by %T,
of the specimen.
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4.2.3.5 Transmission color for the visible range is determined by the following functions:

%T, = 2380

780
%T, = 2380%-& X Y;o(\)XE, (Dgs ) x AX

780

%T, x X,(\) X E, (Dgs) x AX

(Egs. 4)

Note these
5.19in AST

Calculated
b*) equation

where:

n

n

N < X
Inn

—

n

{sumsin Ta

#.811
D0.000
D7.304

424 EXP

L*=116x
a*=500x
b* =200 x

ble 5.99/in ASTM E 308-96}.

— 780
Tol, = ToT, XZ, (N XE (D )X SN
z L380 v X Lo (A)XE, (Dgs)
bquations are equivalent to summing the products of the "X," "Y," and (Z"colun
Ml E 308-96 by %T, of the specimen. See 3.7.

alues from Equations 4, abbreviated to X, Y, Z are inserted into’the following CIH
5

wls

e

hns of Table

LAB (L*, a*,

(Egs. 5)

= M- - R e
LCoolUN UT TILOUL T O

Record thickness, type, construction, and curvature orientation, if applicable, of the specimen, the
instrument used, and the specimen's direct solar and visible transmittance rounded to 0.1%. Report color
transmittance rounded to 0.1% L* and 0.01 a* and b* in accordance with ASTM E 380-93 rounding

convention.
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TABLE 1—SOLAR UV TRANSMITTANCE

(A nm) E'\(n)
300 0.000000
305 0.001045
310 0.004634
315 0.011800
320 0.019807
325 0.027019
330 0.043271
335 0.042703
340 0.047644
345 0.048041
350 0.052948
355 0.054947
360 0.056946
365 0.06493Q
370 0.072925
375 0:075901
380 0:077991
385 0.075890
390 0.073777
395 0.092335
400 0.055446

%Ty(400) = £330 %T, xEj (1)
Normalized relative spectral distribution of air mass 1.5 global solar
radiation, E',(n),.multiplied by the trapezoidal wavelength interval,
AM. (Modified 'wavelength intervals in ISO 9845-1; 1992(E), Table
1, columf:b\and equivalent to ISO 13837, Table 1.)
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