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Client:    Haining Jintai Knitting Co. Ltd. 
    No. 17 Xiaxiyili Loulong Road 
    Haining 
    Zhejiang 
    CHINA 
     
 
 
Job Title: Tests on knitted material 
      
 
Client's Order No:  - 
 
 
Date of Receipt:  28th October 2013 
Date of Test Start:  1st November 2013  
 
 
 
Description of Sample(s): One high-visibility yellow coloured, knitted fabric, identified as 

follows, was received for testing: 
 
 Product Name: T/C Fleece 
 Model Code: 13003 
 Colour: Fluorescent Yellow  
 Material: 65% Polyester/35% Cotton 
 
 
 
Work Requested: We were asked to make the following tests as specified in ISO 

20471: 2013, “High-visibility clothing. Test methods and 
requirements”: 

 
Chromaticity and luminance on new background material 

    Chromaticity and luminance after xenon test 
Chromaticity and luminance after max number of wash cycles (5) 
Colour fastness to rubbing# 
Colour fastness to perspiration# 
Colour fastness to laundering# (domestic 40°C) 
Dimensional change to washing (4N/F (cool)) 
 Bursting strength 

                                                 Water vapour resistance 
     

# subcontracted test 
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Sample was identified as follows: 
 
 Product Name: T/C Fleece 
 Model Code: 13003 
 Colour: Fluorescent Yellow  
 Material: 65% Polyester/35% Cotton 
 
 
Laboratory Work 
Where appropriate, the tests were made in Standard Atmosphere (65 ± 4% relative humidity at 20 ± 2ºC) 
the sample having been freely and continuously exposed to that atmosphere for at least 24 hours prior to 
testing.  Specimens have been taken from the sample as described in the specified standards. 
 
 
Colour performance requirements of new materials 
Chromaticity and luminance of new material 
Chromaticity and luminance after xenon 
Chromaticity and luminance after maximum number of wash cycles (5) 
 
Xenon fading was carried out according to ISO 105 - B02: 1994 Method 3.  For yellow materials, exposure 
was continued until the blue scale control standard number 4 changed to step 4 of the grey scale.  
 
The colour measurements obtained according to 7.2, (as new, after exposure) and also 7.5.1 of ISO 
20471: 2013 (after max number of wash cycles), were plotted according to the co-ordinates specified in 
ISO 20471 Table 2. 
 
 
Colour fastness of background material and all non-fluorescent material layers after test exposure 
  
Colour fastness to rubbing  
The colour fastness to dry rubbing of the sample was tested in accordance with ISO 105 - X12.   
 
The staining of the sample was assessed in accordance with ISO 105 – A03, using grey scales: 5 
represents no change of colour or staining and 1 represents severe change of colour or staining. 
 
Colour fastness to perspiration  
The sample was tested in accordance with ISO 105 - E04. 
 
The change in colour of the specimen and the staining of the adjacent fabric, Multifibre DW, were 
assessed in accordance with ISO 105 – A02 and ISO 105 – A03, using grey scales: 5 represents no 
change of colour or staining and 1 represents severe change of colour or staining. 
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Colour fastness to laundering 
The sample was tested in accordance with ISO 105 – C06 (Test A2S at 40°C) with additional steel balls. 
 
A souring treatment was not conducted. The ECE Phosphate Reference Detergent was used. The change 
in colour of the specimens and the staining of the adjacent fabric, Multifibre DW, were assessed in 
accordance with ISO 105 – A02 and ISO 105 – A03, using grey scales; 5 represents no change of colour 
or staining and 1 represents severe change of colour or staining. 
 
 
Dimensional change of background material and non-fluorescent material 
Dimensional stability to domestic washing was tested according to ISO 13688: 1998. 
 
Three specimens were washed in accordance with ISO 6330: 2012, “Textiles - Domestic washing and 
drying procedures for textile testing”.  Washing was carried out according to procedure 4N (40°C, normal 
agitation) and drying according to Procedure F – Tumble dry on a cool heat setting (i.e. exhaust 
temperature ≤50°C) for five cycles.  Dimensional change was determined according to ISO 5077: 2008.   
 
A Wascator FOM71 machine (Type A automatic, front loading horizontal drum type) was used, with (ECE 
reference detergent plus sodium perborate and bleach activator), and a total mass of 2 kg, which was 
made up of the specimens and 100 % knitted polyester ballast. 
 
The average dimensional change (%) in the length and width directions has been given to the nearest 0.5 
% as required by the standard. 
 
 
 
Mechanical properties of background materials 
Bursting strength of knitted materials 
Bursting strength was determined based on the procedure detailed in ISO 13938-1:1999 “Textiles – 
Bursting properties of fabrics – Part 1: Hydraulic method for determination of bursting strength and 
bursting distension”, using a Heals Psi-Burst tester.   
 
The specimen for test is held against a rubber diaphragm by an annular clamp with an internal diameter of 
30.5 mm (area of 7.3 cm2) and an increasing fluid pressure is applied to the underside of the diaphragm 
until the specimen bursts. The pressure of the fluid was set to cause the specimen to burst in 20  5 
seconds.  The pressure required to distend the diaphragm alone is also recorded (diaphragm pressure). 
The burst strength is calculated by subtracting the diaphragm pressure from the total pressure required to 
rupture the specimen.  Five specimens were tested. 
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Water vapour resistance  
Background material made from textile fabrics 
The water vapour resistance (Ret) of the sample was determined following the procedure described in ISO 
11092: 1993, Textiles – Determination of physiological properties – Measurement of thermal and water-
vapour resistance under steady-state conditions (sweating guarded-hotplate test)”,  also known as “skin 
model”. 
 
Prior to testing the sample was freely and continuously exposed to an atmosphere of 40 ± 3 % relative 
humidity at 35 ± 2 ºC for at least 12 hours for specimens ≤ 5 mm and 24 hours for specimens > 5 mm.   
 
The measuring unit and thermal guard are contained within a test enclosure having an air temperature of 
35 °C and relative humidity of 40 %.  An electrically heated porous plate is covered by a water-vapour 
permeable but liquid-water impermeable membrane.  Water is fed to the heated plate by a dosing device 
and the water evaporates and passes through the membrane as vapour.  Air flows across and parallel to 
the plates upper surface at a speed of 1 m/s.  The test specimen is placed on the membrane and the heat  
flux required to maintain a constant temperature at the plate is a measure of the rate of water evaporation. 
From this, the water vapour resistance of the test specimen is determined. 
 
A specimen for test, measuring 300 mm x 300 mm, was placed on the porous plate and covering the 
thermal guard.  The specimen was taped at the edges to prevent wrinkling.   
 
Specimens were tested with the reverse of the fabric (i.e. the side facing the skin during wear) to the 
measuring plate. 
 
The water vapour resistance was calculated once a steady-state had been achieved. Three specimens 
were tested, making two determinations on each. 
 
 
 
 
 
 
The results for all tests are given in the tables on the following pages. 
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RESULTS 
 
Chromaticity and Luminance Factor 

Within coordinates Specification Minimum 
Luminance 
Factor min 

x y 

Fluorescent yellow 0.70 0.387 0.610 
  0.356 0.494 
  0.398 0.452 
  0.460 0.540 

 
Ref: Result Pass/Fail 

Chromaticity 
coordinates 

 
Model Code: 13003 
 

Luminance 
Factor  

x y 

Luminance Coordinates 

As received  1.09 0.385 0.551 Pass Pass 
After fading 1.06 0.384 0.540 Pass Pass 
After (5) wash cycles 1.08 0.382 0.554 Pass Pass 

Chromaticity  -  ISO 20471:2013

0.400

0.450

0.500

0.550

0.600

0.650

0.3 0.35 0.4 0.45 0.5

x

y

Yellow

After Xenon

As Received

After Washing
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RESULTS 
 
Sample Ref.  Product Name: T/C Fleece 

Model Code: 13003 
Colour: Fluorescent Yellow  
Material: 65% Polyester/35% Cotton 

 
Colour Fastness to Rubbing 
 

Result  

 

Specification 

Staining Length Width 

Pass/Fail 

Grade for dry rub at least 4 4-5 4-5 Pass 

 
 
Colour Fastness to Perspiration 
 

S.D.C MULTIFIBRE TEST FABRIC (DW) 
 

DW 
DIACETATE 

BLEACHED  
COTTON 

NYLON 6.6 
POLYESTER 

 
ACRYLIC 

 
WOOL 

 
COLOUR 
CHANGE 

pH 5.5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 

pH 8.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 

 
 Specification Result Pass/Fail 

Colour Change at least 4 4-5 Pass 

Staining at least 4 4-5 Pass 

 
 
Background Material 
Colour Fastness to Laundering at 40°C 
 

S.D.C MULTIFIBRE TEST FABRIC (DW) 
DIACETATE 

BLEACHED  
COTTON 

NYLON 6.6 
POLYESTER 

 
ACRYLIC 

 
WOOL 

 
COLOUR 
 CHANGE 

4-5 4-5 4-5 4-5 4-5 4-5 4-5 

 
 Specification Result Pass/Fail 

Colour Change at least 4 to 5 4-5 Pass 

Staining at least 4 4-5 Pass 
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RESULTS 
 
Sample Ref.  Product Name: T/C Fleece 

Model Code: 13003 
Colour: Fluorescent Yellow  
Material: 65% Polyester/35% Cotton 

 
Dimensional change of background material and non-fluorescent material 
Dimensional Change to Washing (4N/F (cool)) 
  

 Specification Result Pass/Fail 

Length (%) at most ± 3 % 0.0 Pass 

Width (%) at most ± 3 % 0.0 Pass 

Note: - denotes shrinkage               
+ denotes extension 

 
 
 
 
Mechanical Properties 
 
Bursting Strength of Knitted Materials 

Specification Mean (kPa at 7.3cm2) Pass/Fail 

Minimum 200kPa 920 Pass 

 
 
 
 
Water vapour resistance for background materials made from textile fabrics 

 Specification Result Pass/Fail 
Water Vapour Resistance, Ret 
(m2.Pa/W) 

Maximum 5 4.5 Pass 
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CONCLUSIONS 
 
The sample submitted for testing, identified as “Product Name: T/C Fleece, Model Code: 13003, Colour: 
Fluorescent Yellow, Material: 65% Polyester/35% Cotton” meets the requirements of ISO 20471: 2013 for 
a background material made of a yellow knitted fabric, when tested as specified in this report. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An estimation of uncertainty of measurement has not been taken into account when making a 
judgement to any pass/fail criteria. 
 
 
 
 
 
 
 
 
 
 
Reported by: ....................... ...............................................…………….... Mr P Hutchings 
 Operational Head 
  
Countersigned by:  …...........................................................….…………. Mrs C Austin 
 Director 
 
Enquiries concerning this report should be addressed to Customer Services.  
 
 


