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d when measured at each of the two rotation
angles definad in Section 8.3
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Table 3 Color, combined-periormance

retroreflective material
Color chromaticity Minimum
coordinates uminance
factor
8 min

X Y
Fluorescert | 0.387 [0.610 | 0.70
yellow-green } 0.356 | 0.494
0.308 | 0.452
0.450 | 0.540

Fluoresoont 0.610 | 0.390 | 0.40
orange-red 0.535 | 0.375

0.570 | 0.340
| 0.655 | 0.344
Fluorescent | 0.855 | 0.344 | 0.25
red 0.570 | 0.340
0.585 [ 0.315
0.690 10310

6.1.3 Colorfastness of Combined-
Performance Maierials After Xenon Test

The colot after exposure shall ba within the
areas defined by the coordinates in Table 3
and the luminance factor shall be not less
than the corresponding minimum vales in
Table 3. The light fastness of the test
sampie shall be detsrmined in accordance
with iSO  105-B02:1994 Method 1.
Exposure shall continue until the blus scale
contsl standard numberf $ has changed to
step 3 for red and crange-red materials, and
for vellow matesiais tha blue scale control
standard number 4 has changed to step 4 of
the gray scale.

8.2  Color Fastrness of Background
Material ‘

6.21 Color Fastness to Crocking

The color fastness to ¢rocking both wet and
dry should be at least a grade 4.0 by the
Gray Scale for Staining in accordance with
AATCC 8-1996.

ANSIHISEA 107-1998

6.2.2 Color Fasthess to Perspiration

The color fastness to perspiration shoukd be
at least a grade 4.0 for wolor change by the
Gray Scale for Cotor Change and at least a
grade 3.Q for staining by the Gray Scale for
Staining in accordance with AATCC 15
1897

6.23 Color Fastness — When
Laundered, Dry-cleaned, Hypochlorite
Bleached and Hot-pressad

When the care label requisements are as
specified in Table 4 the color fastness shall
be determined in accordance with the
pertormance requirements and tast methods
stated in Table 4.

Specimens shall be dried hanging in air at a

lemperature not exceeding 60°C with parts
in contact only at the lines of stitching.

Hot-pressing: Sampies shall be pressed in
the dry state only. Tha hot-pressing shall be
tested in accordance with the ironing
instructions on the garmem care label,
where

() is atemperature of (110 + 2) 0°C,
() i8 (150 £ 2)°C and '
(...)i8 (200 £ 2)°C.

8.24 Colorfastness of Background
Materials After Xenoh Test

The color after exposyre shall be within the
areas defined by the coordinates in Table 2
and the luminance factor shall ba not less
than the corresponding minimum values in
Tablc 2.

The light fastness of the test sample shail
be determined in accordance with AATCC
16-1993 (Test Option E). Expose the
materials to 40 AATCC Fading Units.
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Table 4 Coiorfastness

Care [ Fastness, Test
process grade of the methed
gray scale, ai
least
Domestic Color change: | AATCC
and Grade 4.5 61-1996
commercial | Staining:
iaundry Grade 3.0
Dry-cleaning | Color shade AATCC
| change: 4 132-1003
Hypochiorite | Color shade
bleaching change:. 4
Doimestic (Test condition { AATCC
SA) 61-1996
Commercial | {Test condiion
4A)
Hot-pressing | Color change: | AATCC
4t05 | 133-1984
Staining: 3.0 -
Water Color change & | AATCC
Staining: 107 -1997
Grade 4
6.3 Dimensional Change ol

Background Material

63.1 The dimensional change of
packground material shall not exceed + 4%
in langth and & 2% in wigth,

6.3.2 Preparation of the specimen
material shall be done in ac¢ordance with
ASTM D1776 - 80.

8.3.3 For dimensional change wausud by
washing or dry-cleaning, one sample
prepared in accordance with Section 6.3.2
shall be subjected to five cleaning c¢ycles in
accordance with AATCC 135-1996 (3) (11l
(A} (i) for home laundering, and in
accordance with AATCC 96-1997 (likc) {A)
{E) for commercial laundering.
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84 Mechanical Properties of
Background Materials

- 6.471 Tensile Strength of Woven

Materlals
Performance requirements:

- mnimum 445 N (100 Ibs) lengthwise
- minimum 445 N (100 Ibs) crosswise

Tensile strangth shall be tested in
dccordance with ASTM D5034-95 (G-E),
Test samples shall be 60 mm x 300 mm.
The cross head iraverse speed (rate of
deformation) shall bc (100 L 10} mnvimin,
The samples shall be tested in the dry state
only.

6.4.2 Bursting Strength of Knitted
Mgaterialg

The minimum bursting strength shaill be 267
N (60 Ibs). Bursting strength shall be tested
in accordance with ASTM D-3787 using
sample specimens of 30 mm diameter.

643 Toear Resistance of Woven
Materials (Uncoated, Coated or
Laminste)

Background materials for high-visibility
safety apparel shall be tested in accordance
with ASTM D1424-88 at a minimum
requirement of 13 N (1360 grams).

6.5  Resistance to Water Penetration

Background material for high-vigibility safety

~ apparel which is 1o be marketed as providing

protection during rainfall shall be tesied in
accordance with AATCC 35-1954 (Rain
Test) using a pressure head setting of 2
feet, and a continuous water spray for 2
minutes. The average water penetration
shall be less than or equal to 1.0 gram of
watar penetration for Level 1; and AATCC
127-1995 (Hydrostatic Head} testing with
water to the face side with a minimum
requirement of 200 cm. originally and after
five launderings.
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8.5.1  Water Repelloncy

Background material for high-visibilty safety
apparel which is to be marketed as providing
protection during rainfall shall be tested in
accordance with AATCC 22-1996 Spray
Test, with an original requirement of S0 and
atter five laundry cycies of 70.

1] Water Vapor Permanbiiity for

Background Materials Classified -

&8s Breathable

Background material for high-visibility safety
apparel which is 10 be marketed as providing
protection during rainfall, and classitied as
breathable, shall be tested in accordance
with ASTM E96 Procedure B - {upright) with
& minimum requirement not lowor than 600
9/m?/24 hours for uncoated and miCroporous
materials; and Procedure BW- (inverted)
with » minimum requirement not lower than
3,600 @/m#24 hours for hydrophitic
materials.

6.7 Ergonomics

High visibilty salety apparel shall be
designed and manuiactured fo mest the
following requirements:

The materials and components of the high
visibility safety apparel should ot be known
to adversely affect the waaror.

The high visibility satety apparel should offer
the wearer the best possible degree of
comfort that is consonant with the provision
of admquate protection.

Parts of the bigh visibility safety appare! that
come into contact with the end user should
be tree of roughness, sharp edges and
projections that oould cause excessive
irritation or injuries.

High visibllity safety apparei should faciltate

s correct positioning on the user and
shoukd ensure that it remains In piace for the
foreseeable period of use, laking into
account ambient faclors, togather with the
movements and postures that the wearer
could adopt during the course of work, For
this purpesc, appropriate i1eans, such as

ANSI/ISEA 107-1900

adequata eize ranges, shoukd be provided
50 as to enable high vigibility safety appare!
to be adapted to the momhology of the user.
High visiility warning clothing shouid be a3
light as possible without prejudice to the
design strangth and efficiency.

7. Photometric  and Physical
Periormance  Requirements
for Retroreflective Materials

7.1 Partormance Requirements of
Retrorefiective Material Prior to
Test Exposure

Retroreflective materials shall comply with
the requirements of TYable 5 or 6, ns
applicable, before test exposures.

Measuremerits shall be made by the method
described in Section 8.3.

When measured at the two rotation angles
g =0°and €, = 90°, retroreflactive material
shall comply with the minimum requirements
for the cosfficient of retrorefiection stated in
Takle 5 or 6, as appropridgte, at one of the
two rotation angles; and shall be not lass
than 75% of the values stated in Tanie 5 or
8, as appropriate, at the other rotation angle.

The values for retrorellective material are tor
any color.

[Table 5 Minimum coefficient of
retrorafiection in cdiIx » m#) for Lavel 2
retrorefieclive or combined-periormance

retrorefiective material
Observation Entranco angle
 angle
50 20“ 300 400

12 330 1290 | 180 §5
20' 250 1200 {170 |80
1 28 -] 12 10
1230 10 7 5 4
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Tabie 6 Minimum coetticient of
retrorefiection in cd/(Ix - m?) for Level 1
retroreflactive or combinedsperiormance

retroreflective material
Observation Entrance angie
angle

5° 20° | 30° | 40°
12 250 220 [ 135 [ 6O
20 120 (100 } 75 130
i° 25 | 15 | 12 _J10
1°30° 10 7 5 4

7.2 Performance HRedquirements oOf
Aetroreflective Material after Test
Exposure

The samples tested in accordance with
Section 7.1 shall be expesad as specilied in
Table 7. After exposure each test specimen
shall fulfi) the photometric requiremaents of
Section 7.2.1.

7.2 Retroraetigctive Materials

The coefficiert of retrorefiection R,
measured at observation angle 12 and
entrance angle 5°, shall exceed 100 cd/(lx »
m* at cne of the two orientations described
in 8.3 and shall be not less than 75% of
those  required  values  at  the  other
oriertation.

9. Test Methods
8.1 Sampling and Conditioning

Specimens: Test specimens shall be taken
at randam from commercially availabla
quantities representative of commerciaily
available quality.

Preparation of specimens: The size, shape
and quantity, shall be as required for each
test procedurs.

Number of tests: Unless otherwise spacified,
one specimen of each material shall be
tested and shall comply with the minimum
fequirements.
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Conditioning of specimens: The specimens
shall be conditioned for at least 24 hours at
(20 & 2)°C and (65 £ 5) % redative humidity.
If the tests are camied out in other
conditions, the tests shall be conducted
within 5 minutes after withdrawal from the
conditioning atmosphere,

8.2 Determination of Color

The color shail be measured in accordance
with the procedures defined in ASTM E1164
- 04 with polychromatic illuminatien D65 and
45/0 {or 0/45) geometry and 2° standard
observer. The speciman shall have a black
underiay with a reflectance of less than
0.04.

83 Method for Determination of
Retroretiective Photomatric
Perfomance

The coefficiert of retroreflection R, shall be

determined in  accordance with  the
procedure defined in ASTM EE08-84 and
£309-94.

Measurements shall be made on sguare
samples of 10 ¢cm x 10 em or of the size of
tho pretested samples.

R, for the sample shail be measured at the
specified observation angie and entrance
angle for both the 0°, and 90° positions of
the rotation angle ¢. The position 07 is
determined by one of the following means:

- a claar datum mark on each sampls;

- @ clear ingtruction given by the
manutacturer of the material.

I no mark or instruction exists, the position e
= 0° san be chosen at random.




PAGE 8B

3364748881 CAROLINA SAFETY SPOR

12/21/2688 11:28

ANSIASEA 107-1999

[Tabic 7 Test Exposure ,
Test Exposure Retrorefiective and Combined-performance
retroreflective material

__;A.bra.sion Paragraph 8 4.1
Floxi Paragraph 8.4.2
Folding &t cold temperatures Paragraph 8.4.3_
Tgm‘ ure variation Paragraph 8.4.4
Washing _ Paragraph 8.4.6

| Dry-cleaning Paragraph 8.4.7
Influence of rainfall Paragraph 8.4.8

8.4 Retroreflaction after Tesl
Exposure

8.4.1 Abrasion

The test sample shal be abraded in -

accordance with EN 530:1984, Mathad 2,
using a woolen fabric abrademt. The
specimens shall be measured after 5,000
cycles, using a weigit of SkPa.

8.4.2 Flexing

The test sample shall be flexed in
acndance with 150 7854:1985, Method A.
The specimens shall be measured after
7.500 cycles,

8.4.3 Folding at Cold Temperatures
The test sample shall be exposed and

folded in accordance with (SO 4875:19Q0 at
a temparatura of (-20 £ 1)° C.

Measurements schall be made after

reconditioning to the atmosphere in
accordance with Section 8.1 for at lpast 2
hours.

844 Exposure 10  Temperature
Variation

Specimens of the size of 180 mm x 30 mm
shall be exposed continuously to a cycle of
changing temperatures:

a) for 12 hours at (50 = 2)° C Immadiately
foilowed by

b) 20 hours at (-30 £ 2)° C;

conditioning for at least 2 hours in
accordance with Section 8.1.

845 Washing, Dry<cleaning

When the care label in the garment
indicates that it is suitable for washing, the
retroreflective material shall meet the
minimum  performance requirements  of
Section 7.2, atter 2 minimum of five washing
cycles. The procedurs dsfined in Section
8.4.6 shall be applied. When the care label
in the garment indicates that it is suilable for
dry-cleaning, the procedure defined in
Soction 8.4.7 shail be applied. When the
care label indicates that the garment is
suitable for both washing and dry-cleaning,
the procedure defined in Sections 8.4.6 and
84.7 shal be applied separately on
separate tost samples.

84.6 Washing According to Care Label

Thrae clothing fabric specimens 300 mm x
250 mm shall be prepared with two stripes
ol retroreflective material (Level 2 or Lavel
1}, each 250 mm x 30 mm, with a gistance
betwaen the two stripes of 30 mm,

The test samples shat be washwd i
accordance with 1SO 8330:1984, Method
2A. The specified wash cycle shall be
appiied to the test sample for the number of
times stated in the label (sea clause 9 and
16). After the iast wash cycle the samples
shall be dried, stress free, at (50 + 5)° C.
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Tha foliowing publlelﬂnnl ere currantly availabie from the |SEA. Pioass contact us at 703—525-1 808 for
discoint rates for bulk ordem

: Quanttty

Oooument This Pricé _ Ordared
ANSI IISEA 107 -1968 American National Stmdard for High Visibility $38.00/copy {up ta O
Sefely Apparel ¥ ' _ 19 coples)
ANS| Z308.1-1886 Arnerfown National Standerd - Mimum Requirements | $2%.00/copy. (up te
for Workglace Fret Aid Kite 19 coples)
ANBI 2358.1-1880 American Naticnal Standurd for Emergency Eyewssh | $35.00/copy (up 1o
and Shower Equipment’ 10 coples) -
ANS| 289.1-1997 American Natione! Standierd for Industrial Head 330.00/copy (up tu
Protection 18 coples)
ANSINBEA 101-1908 Amarfcan Nabiona! Standord for Uimited-Use and . | $10.00/c0py {up to
Ditposabie Caverails - Size and Labelng Requiraments 15 copies)
ANSIfISEA 104-1968 Amencen Nationa! Slandard for Air Sampling $20.00/copy (up to
Devices — Diffusive Type for Gnn and Vapora in Working 10 ouples)
Environmanta
Use and Selaction Guides for Nan-Pawnsred Alr Purilying Particulate $10.00/copy (up to
Respirators 99 coples)

~ # Now acoepting pre-publication orders. Expect to ship July 1, 1899.

e,
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o r .. a 2] )
D Check D Credit Card IREER L BN (CIRCLE ONC)
D Purchase Order {a copy of the completed purchase arder must accompany this form)
Name on Credit Card:
Card Numbar
Expiration Date Authorized signature ;

Blling Address (requirad if different from Ship 10)

Total amount of order §

Name:

THe: -

Company.

Malting

Address:

Phane & Faxt

Return this form to: ISEA - The Safety Equipment Assoclation

1801 N, Maore §traet, Sulte 808
Arington, VA 22208

Fax: 703-528-2148 (for purchase orders & credit Gard iders)
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