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SCOPE 

Evaluation of the Small-scale Fire Properties of the Industrial Cushion when tested in 
accordance with the Def Stan 02-713 and SANS 10177 – 9 test protocols. 
 
Section 1:  Product information and photographic identification of the specimen 
 
Section 2:  Test methods used for evaluation  
 
Section 3:  Test results 
 
Section 4:  Conclusion 
 
Annexure “A”:  Company information 
 
Annexures “B”:  Product information and MSDS supplied by Perma Seating 
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1. PRODUCT DESCRIPTION 

The product has the following characteristics: 
 

Product information: 

Product name:   Industrial Cushion 
Product code:   N/A 
Manufacturer:   Perma Seating (Pty) Ltd 
Manufacturing date:   N/A 
Batch number:   N/A 

*Physical Properties: 

Mass:       3.827 kg  
Thickness: Between 70 and 100 mm 
Width:  400 mm 
Length:          450 mm 

Product Composition: 

Layer 1: Chem Kote HP(M) Polyal    
Layer 2: Integral Skin Polyurethane 

Intended application or use: 

Industrial seating. 
   
 

*The mass and dimension of the specimen was measured by FIRELAB 
 

 
Figure 1.1:  Identification of the specimen received for testing 
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2. TEST PROCEDURES 

2.1. TOXICITY: DEF STAN 02-713 

One gram (1 g ± 5 mg) of the material was burned in a chamber with a volume of 1 m3. 
The concentrations of certain specified gases were determined by means of colorimetric 
(Dräger) tubes. These concentrations were then used to calculate the quantities of gases 
given off should a 100 g of material burned in a cubic meter (1 m3) of air.  
 
The toxicity index is calculated from the summation of the ratios of these concentrations 
to the concentrations causing fatality to man after a 30-minute exposure time. Gases to 
be determined and their fatality limits are: 
 

Gas Chemical 
Formula 

Conc. 
(ppm) Gas Chemical 

Formula 
Conc. 
(ppm) 

      

Carbon Dioxide  CO2 100 000 Nitrous Oxides  NOx 250 

Carbon Monoxide  CO 4 000 Hydrogen Cyanide  HCN 150 

Formaldehyde  CH2O 500 Acrylonitrile  C3H3N 400 

Hydrogen Fluoride  HF 100 Ammonia  NH3 750 

Hydrogen Chloride  HCl 500 Sulphur Dioxide  SO2 400 

Hydrogen Bromide  HBr 150 Hydrogen Sulphide  H2S 750 

Phenol  C6H5OH 250 

Table 2.1.1:  Noxious gases with its lethal limits after 30 minutes of exposure 

 
 
2.1.1.  TEST EQUIPMENT 

 Dräger tubes (various as per test protocol) 
 Dräger pump 
 Toxicity Test facility 
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2.2. BASIC FIRE PROPERTIES: SANS 10177 – PART 9 

A specimen of 450mm long by 150 mm wide was secured in the vertical test frame.  The 
frame was suspended in a 300 mm x 300 mm x 2.1 m high metal chimney along its 
length approximately 65 mm above the Bunsen burner.  
 
A Bunsen burner with an oxidizing flame length of 200 mm was applied at an angle of 
30°, 100 mm below the bottom edge of the sample for a period of 10 minutes.   The self-
extinguishing properties of the material are determined by removing the Bunsen burner 
at 12 and 24 seconds respectively. 
 
The temperature near the top of the chimney was recorded with a single K-type 
thermocouple.  This temperature was used to determine the heat contribution of the test 
specimen in comparison to the plot obtained from a “blank” run.  
 
Other observations related to the presence of flaming droplets, the propensity to self-
extinguish upon removal of the burner and rate of flame spread along the height of the 
specimen were also noted. 
 
 
 
2.2.1.  TEST EQUIPMENT 

 Temperature recorder – Multi-meter  
 Stopwatch 
 Type K thermocouple 
 SANS 10177 – 9 Test facility chimney  
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3. TEST RESULTS 

3.1. TOXICITY: DEF STAN 02-713 

Perma Seating – Industrial Cushion 
 

Gas detected Chemical 
Formula 

Conc./100 g 
(ppm) Toxicity Index 

    

Carbon Dioxide CO2 150 000 1.500 

Carbon Monoxide CO 1 392 0.348 

Formaldehyde CH2O 20 0.040 

Phenol C6H5OH 10 0.040 

Nitrous Oxides NOx 527 2.108 

Hydrogen Cyanide HCN Traces - 

Acrylonitrile  C3H3N 18 0.045 
    

 Total Toxicity Index 4.081 

Table 3.1.1:  Toxicity test results 

Test conducted on 31/10/2023, ambient temperature prior to testing = 15.5 °C 
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3.2. BASIC FIRE PROPERTIES: SANS 10177 – PART 9 

Perma Seating – Industrial Cushion 
  

 Specimen 1 Specimen 2 Specimen 3 
    

Time to Ignition/Flaming (mm:ss) 00:05 00:03 00:05 

Specimen burning after removal of burner at 
12 seconds Yes No No 

Specimen burning after removal of burner at 
24 seconds Yes Yes Yes 

Molten/Flaming droplets Yes Yes Yes 

Flaming debris Yes Yes Yes 
  

Time to burn over entire length 02:08 01:41 01:51 

Length of flame spread - - - 

Length of heat damage - - - 
  

Calibration temperature  11.0 °C 11.0 °C 11.0 °C 

Heat Contribution over 10-minute period 14.11 °C/min 21.15 °C/min 24.06 °C/min 

Maximum temperature in chimney  
(above calibration temperature) 141.1 °C 211.5 °C 240.6 °C 

  
 

 

Additional Observations: 
 

 
Each of the three specimens exhibited rapid flame spread. 
Each of the three specimens were entirely consumed during the tests. 

 

  
 
 

 Specimen 1: Tested 02/11/2023, ambient temperature prior to testing = 23.0 °C 
 

  Specimen 2: Tested 02/11/2023, ambient temperature prior to testing = 24.8 °C 
 

 Specimen 3: Tested 02/11/2023, ambient temperature prior to testing = 24.4 °C 
 

Table 3.2.1:  SANS 10177 – 9 test results 
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4. CONCLUSION 

The Industrial Cushion supplied by Perma Seating was evaluated using the              
Def Stan 02-713 and SANS 10177 – Part 9 test protocols. 
 
 
Results of evaluation: 

 DEF STAN 02-713   
(TOXICITY TEST) 

 Total Toxicity Index » 4.081 

 SANS 10177 – 9   
(SMALL-SCALE FIRE PROPAGATION PROPERTIES) 

 Molten/Flaming Droplets:  Yes 
 

 Flaming Debris:  Yes 
 

 Maximum Flame Propagation: Full length (450mm) 
 

 Maximum Heat Damage:  Full length (450mm) 
 

 Maximum Heat Contribution: 24.06 °C/min 
 
Notes: » The Toxicity Index must be considered in conjunction with the material, the 

application of the material and the associated risk assessment that must be 
carried out by each mine. The use of material in large continued 
applications would present a higher risk than a material used in a confined 
application.  The Toxicity Index will also vary depending on the ventilation 
requirements (dilution) applicable at each mine. 

 

 » The Toxicity Index result is only an indication and may differ from batch to 
batch; also depending on where the test sample was taken on the 
specimen. 

 

 » The material is combustible and therefore storage should be managed in 
accordance with the relevant safety requirements that may be applicable at 
the respective mines.  

 
 
…………………….…...... ……………………………….. 
Compiled by: A. Kearney Approved by: J.S. Strydom 

 
This copy has been produced from a .pdf format electronic file that has been provided by FIRELAB to the 
sponsor of the report and may only be reproduced in full.  Extracts or abridgments of reports must not be 
published without permission of FIRELAB.  The original signed paper version of this report is the sole 
authentic version.  Only original paper versions of this report bear authentic signatures of the responsible 
FIRELAB staff. 
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ANNEXURE “A” 
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