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Appendix A. 
Heat Rate Release Database of Rail Car Lining Materials 

The database presented in this appendix includes over 700 items in total, and over 650 of these include heat rate release 
(HRR) data from cone calorimeter tests. These data were used to aid in the development of an empirical model to qualify 
passenger railcar materials for fire safety. 

A.1 Heat Release Rate and Room Corner Test Data (ASTM E1354, E162, NFPA 286) 
The following table presents the heat release rate and room-corner test data, including American Society for Testing and 
Materials (ASTM) E162 flame spread data, ASTM E1354 cone calorimeter test and National Fire Protection Association 
(NFPA) 286 test, of four rail car materials tested.1 

                                            
1 P. D. Gandhi and J. L. Borgerson, “Investigation of the fire performance of materials and products for use in U.S. railcar and bus applications,” 
2008. 
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Table A 1. HRR and Room-corner Test Data 

 

A.2. Small Scale Heat Release Rate Data: Cone Calorimeter (ASTM E1354) 
and Flame Spread (ASTM E162) 

The following table contains the small-scale heat release rate data from both ASTM E1354 cone calorimeter test and 
ASTM E162 flame spread test. 

 ASTM E1354  ASTM 
E162   NFPA 286   

Sample ID Heat Flux 
(kW/m²) 

Time to 
Ignition 

(sec) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak HRR 
- Test 

(kW/m²) 
 

Flame 
Spread 

Rating, Is                                

*  CRF 

** Burn Length 

*** BL -  Fl Time 
  

Peak 
HRR 
(kW) 

Peak 
SRR 

(m2/s) 

Time 
to FO 
(sec) 

  Source 

Nomex® rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
Nomex® honeycomb core 
(0.25” cell size), aluminum 
backer  

25 433 17.5 123 
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 1260 18.1 416   1 

Nomex® rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
Nomex® honeycomb core 
(0.25” cell size), aluminum 
backer  

35 456 17.3 149 

 

  

 

         1 

Nomex® rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
Nomex® honeycomb core 
(0.25” cell size), aluminum 
backer  

50 63 15.7 168 

 

  

 

         1 

Plywood rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
plywood core, aluminum 
backer  

25 605 10.1 198 
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 1268 14.7 589   1 

Plywood rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
plywood core, aluminum 
backer  

35 304 10.3 159 

 

  

 

         1 

Plywood rail panel - 
Melaminium (melamine 
fused to aluminum) face, 
plywood core, aluminum 
backer  

50 107 11.2 201 

 

  

 

         1 

Fiberglass-reinforced 
plastic (FRP) - Wool/Nylon 
Fabric cover (benchmark) 

25 454 14.3 99 
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 401 2.17 --   1 

Fiberglass-reinforced 
plastic (FRP) - Wool/Nylon 
Fabric cover (benchmark) 

35 256 14.2 113 

 

  

 

         1 

Fiberglass-reinforced 
plastic (FRP) - Wool/Nylon 
Fabric cover (benchmark) 

50 166 15.2 137 

 

  

 

         1 

Plywood - Plywood, C-D 
Exposure 1 (CDX) 
(benchmark) 

25 128 8.2 95 

 

141 

 

 2142 10.6 317   1 

Plywood - Plywood, C-D 
Exposure 1 (CDX) 
(benchmark) 

35 61 13.7 219 

 

  

 

         1 

Plywood - Plywood, C-D 
Exposure 1 (CDX) 
(benchmark) 

50 26 15.2 238 

 

  

 

         1 
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Table A 2. Small-scale HRR Data 

Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Nomex® rail panel - Melaminium (melamine 
fused to aluminum) face, Nomex® honeycomb 
core (0.25” cell size), aluminum backer 

 25 433     17.5 123     3 1 

Nomex® rail panel - Melaminium (melamine 
fused to aluminum) face, Nomex® honeycomb 
core (0.25” cell size), aluminum backer 

 35 456     17.3 149      1 

Nomex® rail panel - Melaminium (melamine 
fused to aluminum) face, Nomex® honeycomb 
core (0.25” cell size), aluminum backer 

 50 63     15.7 168      1 

Plywood rail panel - Melaminium (melamine 
fused to aluminum) face, plywood core, 
aluminum backer 

 25 605     10.1 198     6 1 

Plywood rail panel - Melaminium (melamine 
fused to aluminum) face, plywood core, 
aluminum backer 

 35 304     10.3 159      1 

Plywood rail panel - Melaminium (melamine 
fused to aluminum) face, plywood core, 
aluminum backer 

 50 107     11.2 201      1 

Fiberglass-reinforced plastic (FRP) - Wool/Nylon 
Fabric cover (benchmark)  25 454     14.3 99     8 1 

Fiberglass-reinforced plastic (RFP) - Wool/Nylon 
Fabric cover (benchmark)  35 256     14.2 113      1 

Fiberglass-reinforced plastic (FRP) - Wool/Nylon 
Fabric cover (benchmark)  50 166     15.2 137      1 

Plywood - Plywood, C-D Exposure 1 (CDX) 
(benchmark)  25 128     8.2 95     141 1 

Plywood - Plywood, C-D Exposure 1 (CDX) 
(benchmark)  35 61     13.7 219      1 

Plywood - Plywood, C-D Exposure 1 (CDX) 
(benchmark)  50 26     15.2 238      1 

Vinyl & Kevlar® - Vinyl cover with Kevlar® backing 
layer  25 26     13.7 149      1 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Vinyl & Kevlar® - Vinyl cover with Kevlar® backing 
layer  35 11    15.5 12.1 172  48    1 

Vinyl & Kevlar® - Vinyl cover with Kevlar® backing 
layer  50 9     13.2 197      1 

Wool & Kevlar® - Wool fabric cover with Kevlar® 
backing layer  25 126     11.5 126      1 

Wool & Kevlar® - Wool fabric cover with Kevlar® 
backing layer  35 76    19.8 11.8 133  48    1 

Wool & Kevlar® - Wool fabric cover with Kevlar® 
backing layer  50 40     13.1 182      1 

Polyester & foam - Polyester fabric cover with 
polyurethane foam insert  25      0.1 2      1 

Polyester & foam - Polyester fabric cover with 
polyurethane foam insert  35 39    70.1 21.3 322  191    1 

Polyester & foam - Polyester fabric cover with 
polyurethane foam insert  50 25     20.3 324      1 

Wool & foam - Wool fabric cover with 
polyurethane foam insert  25 121     3.4 83      1 

Wool & foam - Wool fabric cover with 
polyurethane foam insert  35 76    68.5 14.9 113  29    1 

Wool & foam - Wool fabric cover with 
polyurethane foam insert  50 33     15.5 166      1 

3 mm thick Poly (phenylene sulphide)/glass fiber 
(Ryton) panels  35 205      220      

10 

3 mm thick Poly (phenylene sulphide)/glass fiber 
(Ryton) panels  50 80      70      

10 

3 mm thick Poly (phenylene sulphide)/glass fiber 
(Ryton) panels  75 30      66      

10 

Glass Reinforced Panel (GRP) Panel  50 41 97.6 68  160.0 21.5 342  221  866  11 

Phenolic resin (preimpregnated + honeycomb+ 
preimpregnated) (1mm+2mm+1mm thick), 
Fiberglass(30mm), Aluminium(3mm) 

37 50       98 40  30   2 

Compact panel with bands and edges in 
aluminium (0.8mm+3mm thick), 
Fiberglass(30mm),  Aluminium(3mm) 

36.8 50       85 220  41   2 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Phenolic resin (preimpregnated+ 
honeycomb+preimpregnated) (1mm+2mm+1mm 
thick), Fiberglass(30mm), Aluminium(3mm) 

37 50       107 350  46   2 

Wool carpet 100% Zirpro (3.5mm+2mm thick), 
Floor panel (Aluminium+ Foam+Aluminium) 
(1.5mm+16mm+1.5mm), Fiberglass(3mm) 

27.5 25       150 380  38   2 

Upholstery (1mm), Fire barrier fabric 
(Dufelt)(1mm), Polyurethane Foam(36mm), 
Aluminium(1.3mm) or Pieces SMC (3.7mm) 

40.5 25       175 75  28   2 

Sunblind in glass and PVC (530 g/m^2) 0.6 25 23    2.0  66  6    3 

Curtains in PVC fibre (600 g/m^2) 1.3 25 98    2.1  50  5    3 

Curtains in preoxydate fibre (200 g/m^2) 0.5 25     1.4  6      3 

Curtains in polyester (300 g/m^2) 0.5 25       2      3 

Sunblind in glass and PVC (530 g/m^2) 0.6 35 19    2.1  101  7    3 

Curtains in PVC fibre (600 g/m^2) 1.3 35 97    2.8  52  8    3 

Curtains in preoxydate fibre (200 g/m^2) 0.5 35 23    2.6  59  8.1    3 

Curtains in polyester (300 g/m^2) 0.5 35       148      3 

Mattress foam, Mattress covering 12 25 34    4.1  111  15.8    3 

Sheet (130g/m^2) 0.2 25 n.d.      4      3 

Blanket (600g/m^2) 4 25 48    360.3  175  79.7    3 

Pillow (18g/m^2)  25 198    16.2  172  55.6    3 

Mattress foam, Mattress covering 12 35 211    8.7  163  32.4    3 

Sheet (130g/m^2) 0.2 35 17    10.2  91  9.4    3 

Blanket (600g/m^2) 4 35 17    186.7  271  81.7    3 

Pillow (18g/m^2)  35 42    20.4  182  69    3 

Silicone unlacarable fabric (6000g/m^2) 0.778 25 131    48.3  117  20.8    3 

Polyurethane foam (100kg/m^2)  25 10    10.7  117  38    3 

Seat covering knitted velvet(500g/m^2), inner 
layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 25 50    53.5  130  12.7    3 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Seat covering "en drap"(800g/m^2), inner layer 
polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 25 37    17.4  115  11.5    3 

Seat covering in simulated leather(250g/m^2), 
inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 25 79    43.5  98  31.1    3 

Seat covering wool/synthetic fibre(1000g/m^2), 
inner layer polyacrylate-armide fibre 
(4mm,550g/m^2), Polyurethane foam (70 
kg/m^3) 

 25 52    8.0  160  22.9    3 

Seat covering synthetic fibre(550g/m^2), inner 
layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) 

 25 53    83.1  166  51.9    3 

Seat covering wool/acrylic fibre (600g/m^2), 
inner layer polyacrylate-armide fibre 
(4mm,550g/m^2), Polyurethane foam (70 
kg/m^3) 

 25 35    33.3  205  20.8    3 

Seat covering texoid(900g/m^2), inner layer 
polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) 

 25 45    4.3  128  17.1    3 

Seat covering polyester fibre (600g/m^2), 
Polyurethane foam (85 kg/m^3)  25 35    17.7  227  59.2    3 

Seat covering woollen spun cloth (400g/m^2), 
inner layer polyacrylate-aramide fibre (2mm, 450 
g/m^2), Polyurethane foam (70 kg/m^3) 

 25 24    8.8  214  29.5    3 

Seat covering double plush seating 
moquette,Zirpro treated (800g/m^2), inner layer 
polyacrylate-aramide fibre (2mm, 450 
g/m^2),Polyurethane foam (70 kg/m^3) 

 25 71    74.4  206  63.1    3 

Seat covering cut & uncut seating moquette, 
untreated (850g/m^2), inner layer polyacrylate-
aramide fibre (2mm, 450 g/m^2), inner layer 
polyacrylate-aramide fibre (2mm, 450 g/m^2), 
Polyurethane foam (70 kg/m^3) 

 25 57    77.0  439  98.7    3 

Seat covering double plush seating moquette, 
untreated (800g/m^2), inner layer fibrous glass 
substrate with plymeric treatement and special 

 25 83    37.0  322  87.4    3 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

coating (0.5mm, 170g/m^2), Polyurethane foam 
(70 kg/m^3) 

Silicone unlacarable fabric (6000g/m^2)  35 73    48.1  137  58.1    3 

Polyurethane foam (100kg/m^2)  35 1    16.1  125  49.1    3 

Seat covering knitted velvet(500g/m^2), inner 
layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 35 88    62.9  160  38.7    3 

Seat covering "en drap"(800g/m^2), inner layer 
polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 35 23    88.2  170  61.6    3 

Seat covering in simulated leather(250g/m^2), 
inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) 

 35 21    82.2  132  47.7    3 

Seat covering wool/synthetic fibre(1000g/m^2), 
inner layer polyacrylate-armide fibre 
(4mm,550g/m^2), Polyurethane foam (70 
kg/m^3) 

 35 28    80.1  283  66.4    3 

Seat covering synthetic fibre(550g/m^2), inner 
layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) 

 35 23    88.9  182  68.2    3 

Seat covering wool/acrylic fibre (600g/m^2), 
inner layer polyacrylate-armide fibre 
(4mm,550g/m^2), Polyurethane foam (70 
kg/m^3) 

 35 20    86.7  279  52.1    3 

Seat covering texoid(900g/m^2), inner layer 
polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) 

 35 34    15.9  167  62.5    3 

Seat covering polyester fibre (600g/m^2), 
Polyurethane foam (85 kg/m^3)  35 15    64.6  266  72.2    3 

Seat covering woollen spun cloth (400g/m^2), 
inner layer polyacrylate-aramide fibre (2mm, 450 
g/m^2), Polyurethane foam (70 kg/m^3) 

 35 17    15.3  247  46    3 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Seat covering double plush seating moquette, 
Zirpro treated (800g/m^2), inner layer 
polyacrylate-aramide fibre (2mm, 450 g/m^2), 
Polyurethane foam (70 kg/m^3) 

 35 16    87.0  281  93.2    3 

Seat covering cut & uncut seating moquette, 
untreated (850g/m^2), inner layer polyacrylate-
aramide fibre (2mm, 450 g/m^2), inner layer 
polyacrylate-aramide fibre (2mm, 450 g/m^2), 
Polyurethane foam (70 kg/m^3) 

 35 14    92.1  525  147.8    3 

Seat covering double plush seating moquette, 
untreated (800g/m^2), inner layer fibrous glass 
substrate with plymeric treatement and special 
coating (0.5mm, 170g/m^2), Polyurethane foam 
(70 kg/m^3) 

 35 16    53.9  329  110.4    3 

Film self-adhesive bonded to Al sheet  50       104 57 2    4 

Polycarbonate (good fire performance)  50       432 167 118    4 

Polychloroprene rubber  50       241 137 79    4 

Flame retarded glass reinforced unsaturated 
polyester (FR GRUP)  50     23.6  85  58    4 

Glass mat  50     39.7  182  90    4 

Glass reinforced unsaturated polyester 
(GRUP)  50     39.1  141  95    4 

Polycarbonate (10% glass fibre)  50     98.0  243  179    4 

Mica paper on silicon resin  50     12.5 (1)  9.4 (1)  1.5 (1)    4 

Cotton textile and epoxy resin  50     138.0  212  129    4 

Pultruded glass reinforced unsaturated 
polyester (GRUP)  50     56.0  284  146    4 

Polyvinyl chloride (PVC)  50     52.4  163  67.8    4 

Glass reinforced unsaturated polyester 
(GRUP)  50     35.5  159  89    4 

Polyurethane (PUR) foam with fabric on top 
(77kg/m^3) 50 35 14    58.6  284  85 154   7 

Polyurethane (PUR) foam with fabric on top 
(77kg/m^3) 50 50 11    69.2  342  123 195   7 
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Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Polyurethane (PUR) foam with fabric on top 
(77kg/m^3) 50 75 3    71.8  444  180 302   7 

1.6 mm metal laminate on 18 mm plywood 
(648kg/m^3) 20 35 -    0.9  9  - 7   7 

1.6 mm metal laminate on 18 mm plywood 
(648kg/m^3) 20 50 77    3.2  58  10 17   7 

1.6 mm metal laminate on 18 mm plywood 
(648kg/m^3) 20 75 46    45.3  157  66 76   7 

1 mm HPL laminate on 18 mm plywood (548 
kg/m^3) 20 35 575    53.6  133  65 45   7 

1 mm HPL laminate on 18 mm plywood (548 
kg/m^3) 20 50 110    49.5  131  104 83   7 

1 mm HPL laminate on 18 mm plywood (548 
kg/m^3) 20 75 14    36.7  238  122 131   7 

PVC Carpet (1400 kg/m^3) 2 35 26    22.8  251  75 139   7 

PVC Carpet (1400 kg/m^3) 2 50 12    23.8  284  80 201   7 

PVC Carpet (1400 kg/m^3) 2 75 7    23.3  344  78 274   7 

Wood Table with HPL laminate on top (616 
kg/m^3) 30 35 101    29.6  173  65 65   7 

Wood Table with HPL laminate on top (616 
kg/m^3) 30 50 38    46.8  210  99 110   7 

Wood Table with HPL laminate on top (616 
kg/m^3) 30 75 22    64.5  364  133 184   7 

Cover (70%wool, 20% viscose, 10%aramide 
polymers), interliner (aramide polymers), foam 
(polyurethane & melamine foam) 

 20       79 280     
8 

Cover (70%wool, 20% viscose, 10%aramide 
polymers), interliner (aramide polymers), foam 
(polyurethane & melamine foam) 

 25       104 121     
8 

Cover (70%wool, 20% viscose, 10%aramide 
polymers), interliner (aramide polymers), foam 
(polyurethane & melamine foam) 

 35       269 42     
8 

Cover (70%wool, 20% viscose, 10%aramide 
polymers), interliner (aramide polymers), foam 
(polyurethane & melamine foam) 

 50       330 42     
8 
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Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Cover (70%wool, 20% viscose, 10%aramide 
polymers), interliner (aramide polymers), foam 
(polyurethane & melamine foam) 

 75       400 32     
8 

GRP (polyester gelcoat & hand-laminated glass 
fibres/polyester/mineral filler composite)  20       68 197     

9 

GRP (polyester gelcoat & hand-laminated glass 
fibres/polyester/mineral filler composite)  25       74 163     

9 

GRP (polyester gelcoat & hand-laminated glass 
fibres/polyester/mineral filler composite)  35       111 168     

9 

GRP (polyester gelcoat & hand-laminated glass 
fibres/polyester/mineral filler composite)  50       131 125     

9 

GRP (polyester gelcoat & hand-laminated glass 
fibres/polyester/mineral filler composite)  75       154 85     

9 

Seat Cushion - Foam (individual component)  50 14      80 25   30  12 

Seat Cushion - Interliner (individual component)  50 5      30 15   300  12 

Seat Cushion - Fabric (individual component)  50 11      420 20   225  12 

Seat Cushion - PVC (individual component)  50 7      360 10   770  12 

Seat Cushion - Foam 2 (individual component)  50 14      80 25   30  12 

Seat Cushion - Interliner 2 (individual component)  50 5      30 15   300  12 

Seat Cushion - Fabric 2 (individual component)  50 8      265 30   400  12 

Seat Cushion - Graphite-filled foam (individual 
component)  50 7      65 20   40  12 

Seat Support Diaphragm - Chloroprene  50 31      295 50   1400  12 

Seat Support Diaphragm - FR cotton muslin  50 7      190 15   490  12 

Seat Shroud - PVC/Acrylic  50 28      110 350   490  12 

Armrest pad, coach seat (foam on metal support)  50 54      610 55   780  12 

Seat footrest cover - Chloroprene elastomer  50 45      400 70   960  12 

Seat track cover - Chloroprene elastormer  50 26      190 100   1100  12 

Mattress & bed pad - Foam  50 9      80 20   40  12 
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Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 
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Mattress & bed pad - Interliner  50 5      25 10   70  12 

Mattress & bed pad - Fabric  50 7      150 10   70  12 

Wall Finishing - Wool Carpet  50 30      655 95   510  12 

Wall Finishing - Wool Fabric  50 21      745 35   260  12 

Space Divider - Polycarbonate  50 105      270 155   1000  12 

Wall Material - FRP/PVC  50 23      120 40   1000  12 

Wall Panel - FRP  50 18      270 40   530  12 

Window Glazing - Polycarbonate  50 115      330 150   1000  12 

Window Mask - FRP  50 53      210 95     12 

Drapery Curtain/Fabric - Wool/nylon  50 13      310 25   380  12 

Drapery Fabric - Polyester  50 20      175 30   810  12 

Blanket Fabric - Wool  50 11      170 15   560  12 

Blanket - Modacrylic fabric  50 17      18 25     12 

Pillow - Cotton cover/polyester filler  50 24      340 60   570  12 

Carpet - Nylon  50 10      245 75   350  12 

Rubber Mat - Styrene butadiene  50 35      300 90   1400  12 

Café/Lounge Table - Phenolic/wood laminate  50 44      250 55   80  12 

Air Duct - Neoprene  50 30      140 55   810  12 

Pipe insulation - foam  50 7      95 10   700  12 

Window Gasketing - Chloroprene elastomer  50 33      210 305   1100  12 

Door Gasketing - Chloroprene elastomer  50 38      200 275   1200  12 

Seat Cushion (assembled)  50 12      420 25   170  12 

Seat Cushion (assembled)  50 7      260 35   360  12 

Seat Cushion (assembled)  50 7      360 10   510  12 

Seat Cushion (assembled)  50 12      255 15   320  12 

Seat Cushion (assembled)  50 7      270 30   290  12 

Seat Cushion (assembled)  50 12      365 23   260  12 
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Rating, Is                 

*  CRF 
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*** BL -  Fl Time 
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Seat Cushion (assembled)  50 7      260 35   400  12 

Seat Cushion (assembled)  50 6      370 15   510  12 

Seat Cushion (assembled)  50 12      400 25   370  12 

Seat Cushion (assembled)  50 8      270 35   290  12 

Seat Cushion (assembled)  50 12      400 25   90  12 

Seat Cushion (assembled)  50 8      275 35   220  12 

Seat Cushion (assembled)  50 6      400 15   470  12 

Mattress (assembled)  50 7      170 10   40  12 

Bed Pad (assembled)  50 7      170 10   30  12 

Pillow (assembled)  50 7      160 10   560  12 

2729 - Back of Seat 2.6 25 596 33.2 78 434 14.9 5.8 40 774  30 206  15 

2729 - Back of Seat 2.6 50 101 32.7 81 407 21.6 8.2 72 121  48 967  15 

2729 - Back of Seat 2.6 75 16 33.6 29 9 0.5 0.5 53 22  39 4572  15 

2729 - Armrest 3 25 626 41.0 68 358 12.1 4.1 43 794  32 262  15 

2729 - Armrest 3 50 248 41.7 79 443 27.8 8.4 77 277  44 333  15 

2729 - Armrest 3 75 17 40.9 30 11 0.9 0.8 85 25  63 4621  15 

2729 - Seat 56 25 29 89.7 6 68 3.3 6.6 95 39  60 6029  15 

2729 - Seat 56 50 7 91.1 21 279 16.2 8.5 163 19  57 625  15 

2729 - Seat 56 75 4 89.8 32 406 23.3 8.1 165 17  57 549  15 

2729 - Window 12 35 289 141.1 69 2709 230.4 23.6 211 347  86 229  15 

2729 - Window 12 50 115 142.1 72 3283 263.9 26.2 192 829  80 244  15 

2729 - Window 12 75 52 140.6 60 1084 153.4 18.3 221 294  142 1017  15 

2729 - Printed Wall Lining 2.4 25 92 32.2 76 285 28.7 11.7 175 215  99 230  15 

2729 - Printed Wall Lining 2.4 50 49 32.8 80 233 30.6 11.7 216 131  130 636  15 

2729 - Printed Wall Lining 2.4 75 24 31.8 83 132 30.0 11.3 327 78  225 1387  15 

2729 - Aisle Light Diffuser 3.4 50 91 39.4 78 265 57.9 18.9 336 85  221 3946  15 

2729 - Ad Board 6.3 35 188 75.6 80 1272 133.8 22.3 287 230  107 950  15 
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2729 - Ad Board 6.3 50 77 75.1 84 784 112.5 17.8 253 157  144 1083  15 

2729 - Ad Board 6.3 75 35 75.0 85 615 115.5 18.1 353 101  188 1758  15 

2729 - Entrance Light Diffuser  50 12 48.4 80 367 78.9 20.4 348 68  214 1230  15 

2729 - Brown Ceiling Panel 3.3 25 95 41.3 88 396 37.5 10.3 186 331  93 132  15 

2729 - Brown Ceiling Panel 3.3 50 35 41.6 89 239 40.0 10.8 249 177  166 432  15 

2729 - Brown Ceiling Panel 3.3 75 20 41.1 88 181 38.1 10.5 340 138  208 863  15 

2729 - End Cap 5.5 25 126 82.4 9 47 3.8 4.9 95 152  70 8684  15 

2729 - End Cap 5.5 50 24 79.9 73 553 61.5 10.6 148 267  111 2582  15 

2729 - End Cap 5.5 75 8 82.6 74 502 60.6 9.9 171 28  121 2996  15 

2729 - Brown Wall Lining 1.3 25 55 22.7 25 65 6.0 10.7 161 86  88 3739  15 

2729 - Brown Wall Lining 1.3 50 21 22.6 27 59 6.7 11.0 186 49  110 4910  15 

2729 - Brown Wall Lining 1.3 75 14 22.4 27 38 6.3 10.5 226 37  159 8038  15 

2729 - Ceiling Panel 1.7 25 50 24.1 20 77 7.8 16.0 164 93  99 10799  15 

2729 - Ceiling Panel 1.7 50 19 24.5 23 59 8.5 14.9 243 50  139 12425  15 

2729 - Ceiling Panel 1.7 75 12 23.7 23 77 8.0 15.0 248 36  102 12105  15 

2729 - Rubber Bellow  50 27 87.7 61 663 78.7 14.6 205 224  118 1700  15 

2729 - Floor Tile  50 34 58.7 36 338 41.4 19.6 206 40  123 2708  15 

2280 - Seat (White Foam Backing) 48 25 22 75.2 33 1548 66.9 27.3 228 14  43 258  16 

2280 - Seat (White Foam Backing) 48 50 7 86.0 50 1319 96.0 22.2 191 14  73 459  16 

2280 - Seat (White Foam Backing) 48 75 4 76.6 48 1031 94.1 25.5 259 12  91 986  16 

2280 - Seat (Grey Foam Backing) 41 25 21 72.7 13 137 9.9 10.6 189 15  72 2968  16 

2280 - Seat (Grey Foam Backing) 41 50 7 77.0 32 476 26.6 11.2 221 14  56 462  16 

2280 - Seat (Grey Foam Backing) 41 75 4 73.3 52 905 46.8 12.2 227 15  52 292  16 

2280 - Back of Seat 4.9 25 295 79.6 60 1034 111.3 23.3 158 559  108 621  16 

2280 - Back of Seat 4.9 50 65 77.7 63 705 80.5 16.4 203 416  115 1141  16 

2280 - Back of Seat 4.9 75 27 71.8 63 398 69.2 15.2 256 296  173 2381  16 

2280 - Toilet Wall 5.05 25 211 80.6 49 1069 70.2 17.8 115 229  66 576  16 
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2280 - Toilet Wall 5.05 50 56 77.5 51 639 62.5 15.7 194 41  97 1012  16 

2280 - Toilet Wall 5.05 75 29 77.6 49 489 59.5 15.5 210 16  121 1534  16 

2280 - Toilet Partition 15.4 25 559 135.4 29 1186 50.9 15.0 83 195  42 211  16 

2280 - Toilet Partition 15.4 50 145 145.0 36 1062 62.0 14.3 109 439  58 457  16 

2280 - Toilet Partition 15.4 75 12 127.0 57 1657 99.0 14.8 167 229  71 301  16 

2280 - Central Panel 9.45 50 31 72.5 17 368 27.4 22.4 156 166  77 1716  16 

2280 - Cove Panel 2.6 35 66 52.9 6 50 1.8 5.1 52 34  34 870  16 

2280 - Cove Panel 2.6 50 47 56.6 7 57 3.3 8.7 88 14  52 1732  16 

2280 - Cove Panel 2.6 75 27 57.3 8 56 3.7 7.7 123 12  61 1411  16 

2280 - Flooring 2.8 50 31 35.7 59 791 59.2 28.3 255 39  75 1015  16 

2280 - Console Panel 3.15 25 115 52.1 47 518 56.6 23.3 171 286  109 1052  16 

2280 - Console Panel 3.15 50 33 49.2 51 357 52.2 20.7 279 81  146 1900  16 

2280 - Console Panel 3.15 75 20 51.1 52 304 49.6 18.6 281 49  164 2370  16 

2281 - Wainscot 3 30 77 44.6 1 294 13.8 5.0 127 197  45 375  17 

2281 - Wainscot 3 50 41 44.6 1 212 26.8 9.4 236 72  125 670  17 

2281 - Wainscot 3 75 20 44.5 1 200 30.8 10.1 279 4  153 476  17 

2281 - Access Panel 2.6 35 66 52.9 6 50 1.8 5.1 52 34  34 870  17 

2281 - Access Panel 2.6 50 47 56.6 7 57 3.3 8.7 88 14  52 1732  17 

2281 - Access Panel 2.6 75 27 57.3 8 56 3.7 7.7 123 12  61 1411  17 

2281 - Wall Lining FSM 3.15 25 115 52.1 47 518 56.6 23.3 171 286  109 1052  17 

2281 - Wall Lining FSM 3.15 50 33 49.2 51 357 52.2 20.7 279 81  146 1900  17 

2281 - Wall Lining FSM 3.15 75 20 51.1 52 304 49.6 18.6 281 49  164 2370  17 

2281 - Wall Lining CFM 3.7 25 134 51.5 63 603 80.2 24.6 234 321  133 1093  17 

2281 - Wall Lining CFM 3.7 50 23 51.4 66 467 71.7 21.1 269 270  154 1865  17 

2281 - Wall Lining CFM 3.7 75 10 50.3 63 343 65.3 20.5 301 200  191 3044  17 

2281 - Window 12 35 289 141.1 69 2709 230.4 23.6 211 347  86 229  17 

2281 - Window 12 50 115 142.1 72 3283 263.9 26.2 192 829  80 244  17 
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2281 - Window 12 75 52 140.6 60 1084 153.4 18.3 221 294  142 1017  17 

2281 - Ceiling 9.45 50 31 72.5 17 368 27.4 22.4 156 166  77 1716  17 

2281 - Seat 5 25 330 86.7 0 504 35.7 10.7 105 50  68 765  17 

2281 - Seat 5 50 99 89.8 0 514 38.9 10.8 129 20  76 994  17 

2281 - Seat 5 75 56 92.4 0 451 46.8 13.1 167 17  103 772  17 

2281 - Flooring 4 25 255 83.1 0 570 36.5 11.8 149 24  63 1642  17 

2281 - Flooring 4 50 66 84.2 0 565 42.7 12.9 118 325  75 1762  17 

2281 - Gasket 15 50 33 52.6 0 2204 196.6 37.4 208 305  90 714  17 

2281 - Light Diffuser 3.4 50 91 39.4 78 265 57.9 18.9 336 85  221 3946  17 

2282 - Floor Material with Metal Backing 5.5 25 176 136.6 19 900 71.2 27.9 150 134  79 1150  18 

2282 - Floor Material with Metal Backing 5.5 50 51 133.4 22 726 72.2 25.0 181 267  100 1931  18 

2282 - Floor Material with Metal Backing 5.5 75 23 135.1 23 606 76.1 24.6 214 130  126 1736  18 

2282 - Seat Material 5 25 357 94.1 39 1188 70.4 19.2 83 526  59 241  18 

2282 - Seat Material 5 50 100 92.0 41 892 68.7 18.1 135 210  78 485  18 

2282 - Seat Material 5 75 67 94.3 40 714 65.5 17.4 153 14  92 652  18 

2282 - Window (PC) 5.9 50 68 73.0 81 577 123.0 20.9 406 133  218 1417  18 

2282 - Window (PC) 5.9 75 21 73.8 84 579 130.6 21.0 502 114  232 1228  18 

2282 - Window (PC) 5.9 90 14 73.5 82 463 116.8 19.4 477 95  254 2025  18 

Acoustic Insulation - Dophin Hydroarmor 7735 1 35 27 41.7 8 50 -- 22.5 398 44 22.6 43 1018 11.96 19 

Acoustic Insulation - Aeroflex 200-STS P/N's 
A07856000, A07856001 24 50 6 12.6 17 15 0.1 2.7 9 -- 0.5 -- -- 1.65 19 

Acoustic Insulation - Aquaplas DL-10 HV 4 50 89 247.5 1 214 4.3 13.0 75 132 14.5 36 39 5 19 

Adhesive - Proflex 35-AA  50 26    83.1 20.5 188 302  84 645 31 19 

Adhesive/Sealing 99-J52-S0041-1  50 11    62.3 23.6 408 92  186 666 228 19 

Advanted Polymer - PRIMEF 7002/9000 15.1 50 543 356.8 8 2304 118.3 40.9 86 -- 53.43 49 1276 4.52 19 

Air Spring - 201C AIRSPRING  50 22    159.4 24.0 294 377  153 1285  19 

Anti-skid coating material - HP1430  -- 43    -- 23.4 127 54  77 136  19 
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Anti-skid epoxy flooring - Tekdata HP1430 3 50 24 -- -- -- 9.8 23.4 127 55 32.7 77 136 *0.88 19 

Articulation Bellows - Hubner Reinforced 
Elastomeric Comp. 1.6 50 53 20.8 55 307 22.1 19.3 267 83 73.8 87 796 8.5 19 

Articulation Bellows - Minne. Ts5/1.6 reinforced 
elastomeric compound  50 30    21.4 19.0 207 97  68 829 5 19 

Backshell, Post Shroud, Armrest - FRP with Tedlar  50 37    39.0 18.0 146 365  67 460 8 19 

Battery case - UDEL P1700 Polysulfone 5 50 97 65.7 96 4270 116.0 21.6 267 130 182.4 98 392 35 19 

Battery case - UDEL P1720 Polysulfone 2 50 69 27.9 70 433 46.2 22.7 268 140 129.4 107 75 15 19 

Battery Case Shim - Delmat Polyester 68020 2 50 58 35.9 46 448 27.3 15.3 220 77 82.6 62 329 20 19 

Battery Cell Container - Lidel P1700 Polysulfone  50 71    83.3 21.4 367 121  225 431 7 19 

Bellows - FR Bellows  50 80    105.2 13.5 87 112  30 485  19 

Cab Console - FRP + Tedlar Dimension 
Composites 3.5 50 37 59.8 37 585 39.0 18.0 146 365 72.7 67 574 8 19 

Cab Curtain - PES material  50 25    1.6 11.9 100 30  42 92  19 

Cab-Door Window Gasket - Rubber Compound 
24045, Duro 60+-5  50 20    19.4 24.0 128 150  56 431 5 19 

Cab-Low Ceiling+Crew Locker Panel - Aluminum 
Honeycomb Core Panel 9.5 50 20 47.8 17 363 19.4 24.0 128 150 61.8 56 431 1 19 

Caulking - FSP 1000  50 53    22.1 19.3 267 83  87 796  19 

Ceiling Ducting - Geta Fiberglass Coated Silicone 1.3 50 49 17.2 51 269 23.5 26.5 229 95 81 105 1203 15 19 

Ceiling Panel - Honeycomb Core Ceiling Panel 
Composite 9.5 50 20 47.9 16 343 19.4 24.0 128 150 61.8 56 431 1 19 

Ceiling panels - Melamine aluminum honeycomb  50 20    19.4 24.0 128 150  56 431 0 19 

Chevron Spring - TIAVS-32X60  50 21    495.2 33.1 445 38  138 1254  19 

Chloroprene Adhesive - 3M Scotch Grip 1357  50 --    0.5 -- 5 155  0 -- 5 19 

Circuit Breaker - BMC 200  50 82    33.8 13.7 113 213  55 293 11 19 

Circuit Breaker - Glastic 1454  50 101    28.2 10.9 119 300  48 79 7 19 

Circuit Breaker panels - Glastic 1454 Composite 
(CBs)  50 101    28.2 10.9 119 300  48 79 7 19 
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Circuit Breakers - Solvay Advanced Polymers 
Primef 7002/9000  50 542    118.3 40.9 86 na  na 1276 4.5 19 

Coating - Aquaplas DL-10HV  50 89    4.3 13.0 75 132  36 39 5 19 

Coating Material - Aquaplas DL-10HV  50 89    4.3 13.0 75 132  36 39 5 19 

Composite - 545 Balsa with Phenolic Skin  50 65    5.9 6.1 118 --  41 --  19 

Composite - GRP 12.35 50 107 239.5 59 3135 152.1 15.5 115 162 84.15 84 72 **0 19 

Composite Floor - MCI .591" Phenolic Floor Panel 
(.05" Biaxial E-glass Skins & Balsa Core) 15 50 93 118.5 17 266 17.1 11.1 163 158 54.89 86 112 0 19 

Composite Floor - MCI 3/4" Phenolic Floor Panel 18.9 50 121 183.3 19 470 10.8 4.0 89 198 26.95 31 280 3.48 19 

Composite Floor - MCI 3/4" Phenolic Floor Panel 19 50 138 188.4 8 219 3.0 3.8 63 170 10.11 17 574 1.7 19 

Composite Floor - MCI 3/4" Phenolic Floor Panel 18.5 50 156 153.4 8 500 10.5 2850.0 63 213 29.3 32 163 <5 19 

Composite Laminate Material - 0.25 MR10 
GE+FR65 0.01 GE+468MP 0.005 6.5 50 88 78.0 91 3032 152.3 21.4 270 130 186.4 52 854 60 19 

Composite Panel - Honeycomb Core Composite 
Panel  50 472    57.0 25.5 189 765  74 552 1 19 

Conduit/Neoflex - KCR-12  50 60    54.0 13.1 97 77  33 312 6.3 19 

Connector seals - Veam Rubber Compound 55/1 3 50 33 44.3 56 1080 85.1 26.1 168 65 108 62 250 1 19 

Counter Splash Guard/Top+Basin - FRP Fiberglass 
Vinyl Ester+10% MMA+50%ATH  50 53    164.5 13.8 115 87  43 38 35 19 

Coupler rubber - WABCO Rubber Compound 
20060  50 29    276.1 29.1 317 48  122 1164 18 19 

Cushioing Composite - LS 200 Foam  50 88    1.0 2.4 35 110  29 10  19 

Destination Sign Curtain - Noryl Xtra Compound 1.8 50 19 20.0 79 834 38.3 24.3 122 42 86.4 47 1220 -- 19 

Door Edges - 24051 Rubber Compound  50 45    86.3 17.6 126 58  68 1280 11 19 

Door/Nose Rubber - PE 700213 1.3 35 114 170.9 76 -- 113.0 23.0 152 158 87.1 93 -- -- 19 

Duct Liner - Owens Corning Type 200 -- 50 2 -- -- 8 -- -- -- -- -- -- -- 25.78 19 

Ducting - Flexible Technologies Model MK-C  50 14    0.5 5.9 49 26  31 47 2 19 

Ducting - Owens Cornering 475 Duct Board  50 --    0.2 -- 2 1110  0 -- 1 19 
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Emergency Ladder rungs - Extrn, Series 525 
(Dimension Composites pultrusion)  50 62    44.0 10.8 137 308  84 1002 20 19 

End Caps - Dimension Comp. Gel Coated FRP 
5mm IC-315 resin  50 55    88.0 17.4 139 472  85 533 30 19 

End Caps - Testori Gelcoated FRP (M7) 5 50 50 88.3 54 956 65.8 16.4 138 103 90.8 69 460 9 19 

End gate rub strips - Minne. Gray end plate plastic  50 68    86.1 25.3 742 177  222 167  19 

End Molded Shells - SC-FR 9161 Polyester Gelcoat  50 38    49.0 18.9 126 90  71 593 22 19 

EPDM - NF-16-101 25 50 72 404.8 16 3600 173.0 23.8 162 97 79.9 49 419 **1.77 19 

EPDM Gasket Material - NF-16-101 25 50 72 404.8 16 3528 173.0 23.8 162 97 79.9 49 157 **1.8 19 

EPDM Gasket Material - REIFF Gasket  50 8    162.6 34.5 217 78  79 758  19 

Epoxy coating - Epoxy Coating System  50 61    57.1 25.1 312 147  178 674 65 19 

Exterior-Number Sign Gasket - Neoprene 
Compound 24045B  50 50    42.1 15.9 138 65  67 1280 4 19 

Extruded Rubber - Chamberlin FLEX 35  50 33    143.5 18.7 143 763  86 894 30 19 

Fabric - Entransit 1 50 17 4.3 86 106 4.4 11.1 219 38 14.8 50 358  19 

Fabric - NDW Textiles Canvas/Natural 0.7 50 7 3.7 89 51 1.7 5.3 98 25 5.79 38 45 **5 19 

Fiberglass Composite - Protectalite Backshell  50 71    27.5 12.3 142 95  81 636 10 19 

Fiberglass Insulation - SG25 Plain  50 --    2.2 -- 5 557  1 -- 5 19 

Flex-Conduit - Liquatite Electri-Flex CEA Conduit  35 --    103.0 -- 84 --  -- -- 22.8 19 

Flex-Conduit - PCS/PCSL  50 80    138.9 28.2 983 258  336 135 5 19 

Flexible ConduitZHLA/CEA Jacket Material 1 50 24 14.1 90 237 34.1 23.8 510 70 74.1 154 227 25 19 

Flex-Conduit - PMA Theroplastic Material "VAM" 1 50 26 12.5 89 503 25.2 22.4 344 48 80.1 54 149 15 19 

Flexible Air Duct Material - Reeves Brothers Inc.  
Neoprene on Fiberglass cloth  50 3    2.0 9.0 205   87 9 ***2.4" - 0 19 

Flexible Conduit - Neoflex Co. KCR-12 Rubber 
tubing  50 60    54.0 13.1 97 77  33 313 5 19 

Flexible Conduit - PMA PCS/PCSL 4 50 80 46.3 95 413 138.9 28.2 983 258 456.3 336 256 5 19 

Flexible Conduit - PMA Thermoplastic PCS  50 21    21.3 26.9 448 47  105 227 15 19 
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Flexible Conduit - PMA Thermoplastic VAM 1 50 26 12.5 11 477 25.2 22.4 344 48 80.1 54 149 15 19 

Flexible Silicone Hose - XP-16486  50 68    21.9 26.7 243 117  97 273  19 

Floor Covering - 5112-01  50 88    17.5 7.0 116 265  62 -- 10.36 19 

Floor Covering - Abrastop/Fiber 24oz. Mat 5.2 20 488 93.2 30 635 46.6 17.5 155 538 117.2 74 433 *0.94 19 

Floor Covering - Abrastop/Foam Composite 21 20 457 198.5 23 3600 96.0 20.5 92 485 46.5 31 519 -- 19 

Floor Covering - NORA 925 4 20 368 163.7 8 310 21.6 17.1 140 408 71 70 466 *0.85 19 

Floor Covering - NORA Compound 925 9.9 50 35 206.6 17 310 75.2 22.5 981 170 250.83 404 190 *0.49 19 

Floor Covering - NORA Degree 3.2mm 9.5 50 95 207.3 9 562 52.9 29.2 388 145 151.23 113 541 *1.04 19 

Floor covering - NORA Noraplan Stone, Color 
2763 3.2 50 48 173.3 18 965 58.5 18.2 212 63 101.7 64 733 *0.7 19 

Floor Covering - Treadmaster TM7  50 111    62.3 13.7 197 --  103 96  19 

Floor covering - Treadmaster TM7 Floor Covering  50 119    62.3 21.9 197 351  96 96 *1.1 19 

Floor Marking Material - PER-0.40 L-HPPL 0.9 50 20 12.2 27 395 19.9 22.2 441 48 61.6 53 808 *0.5 19 

Floor Panel - MCI 3/4", 0.05" skin, Balsa Core 19 50 78 123.2 -- 180 9.3 6.0 169 -- 30.85 -- 61 4.03 19 

Floor panels - Milwaukee Composite .75" 050 
skin/foam core  50 10707    25.0 7.9 187 192  79 81 1.95 19 

Floor panels - Milwaukee Composite .75" 085 
skin/balsa core  50 156    10.5 6.6 63 213  32 163 10 19 

Floor panels - TODCO Pylymetal Panel  50 595    66.9 9.0 126 1160  70 13 0 19 

Floor panels/partitions - Rail Tech Plymetal Panel  50 655    60.5 9.0 157 1095  67 79 0 19 

Florescent Light Diffuser Lens Bathroom - Lexan 
90316 3 35 164 28.4 90 867 57.8 22.7 472 220 155.8 82 751 14 19 

Foam - Flexible open cell (melamine resin) 
(BASOTECT G) 25 50 4 2.3 43 26 1.1 9.7 50 17 3.7 34 26 1.23 19 

Foam - Polydamnp Low Emissivity (PLE-0125) 3 50 -- 1.3 39 -- 34.8 -- 32 1642 8.3 19 130 0 19 

FRP - Dimension Composite 3mm 3 50 48 45.9 34 455 40.7 19.5 368 63 128.1 100 875 **0 19 

FRP - Dimension Composite IFRL Polyester Resin 4 50 60 86.8 46 881 69.0 17.4 161 118 100.8 78 469 2.5 19 

FRP - Flexfab 1006 5 50 -- 12.9 4 -- 8.7 -- 15 1205 1.6 5 220 0 19 

FRP - NJB Project FRP Samples 4.5 50 61 69.8 60 899 77.7 18.6 156 480 130.5 93 940 30 19 
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FRP - Silicone Reinforced Flexfab DF-2010 1.23 50 31 15.4 25 1231 8.2 21.4 157 -- 23.88 39 -- 5 19 

FRP - Testori 1/8" Nominal Thick 3.5 50 42 59.9 54 631 49.8 15.5 151 135 123.5 85 625 10 19 

FRP - Victall 10 50 51 115.2 42 1403 137.0 24.9 222 93 127 142 472 **0 19 

FRP & Gelcoat - (ETERSET 2910PTI+gel-coat 
A400TV-F+Taishan Fiberglass) 4 50 61 67.0 43 900 39.0 12.1 117 365 77 74 496 31.4 19 

FRP Laminate - Console Assembly 3.5 50 36 53.5 43 584 57.7 19.0 223 185 158 99 965 23 19 

FRP Laminate - Dimension Composite 2.5 50 50 42.9 52 472 35.2 14.9 179 75 105.4 75 496 25 19 

FRP Laminate - Dimension Compsite FRP 3 50 53 55.5 47 467 42.6 16.7 190 77 123.5 91 671 18 19 

FRP Laminate - End Bonnet 2.6 50 79 -- -- 452 31.6 15.7 155 -- 94.5 96 908 34 19 

FRP Laminate - End Cap Fibertech 3.7 50 88 62.5 42 -- 17.5 7.0 116 265 58.04 62 175 10.36 19 

FRP Laminate - End Roof Cap 3.5 50 37 50.5 45 568 53.1 18.8 257 193 155.9 94 966 13 19 

FRP Laminate - Passenger Seat Shell, Blue Series 
160-2 4 50 52 66.8 50 694 60.7 17.5 229 175 150.3 87 846 23 19 

FRP Laminate - Performance Fabrication 9.5 50 34 166.3 61 1312 102.6 14.3 137 55 100 102 541 11.94 19 

FRP Laminate Composite - FRP+Resin 
#5764A00200+Tedlar Indura GT from CMR 7311-
D 

 50 39    71.4 20.4 259 250  92 863  19 

FRP Laminate Material - 1/4" FRP with Gelcoat  50 86    99.5 18.8 192 593  108 805 10 19 

FRP Laminate Material - 1/8" FRP with Gelcoat  50 63    51.4 17.9 244 238  100 866 15 19 

FRP Laminate Material - FRP with Gelcoat (Coosa 
Core)  50 71    118.8 19.0 188 95  98 838 15 19 

FRP Laminate Material - Gelcoat FRP Endcap 
Material  50 55    88.0 18.4 139 472  85 533 30 19 

FRP Material - Permaglas MP 270  50 145    162.3 18.8 97 168  55 136  19 

FRP Window Mask Laminate - Series 160-1 3.2 50 38 42.6 52 474 38.0 17.1 245 88 117.5 87 937 32 19 

FRP, Gelcoat, & Foam - (ETERSET 2910PTI+gel-
coat A400TV-F+Taishan Fiberglass+foam Diab P-
100) 

10 50 138 129.2 40 1500 73.0 13.1 113 478 67 73 433 31.25 19 

Gasket - anti-squeak - Argus Industries .375" 
closed cell sponge SCE41NEO 9.8 50 11 15.1 45 255 9.5 16.8 57 63 30.9 41 388 9 19 
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Gasket - anti-squeak - Nishiyama corp americal 
X1347L 10 50 47 168.5 42 922 72.8 9.9 194 443 83 86 982 **1 19 

Gasket - AP Armaflex Sheet (AS-6073-46) 12.5 50 1 6.9 74 95 8.2 16.5 202 10 0 86 402 5 19 

Gasket - REIFF EPDM 13 50 8 89.0 47 2078 162.6 34.5 217 78 141 79 540 **18.1 19 

Gasket - Silicone BF-1000 26 50 13 53.3 20 1007 67.8 55.1 131 32 102.9 68 201 20 19 

Gasket Filler/anti-squeak - ProFlex 35-AA with 
adhesive 20 50 26 319.0 40 3468 248.3 21.3 135 45 75.8 71 438 15 19 

Gasket Filler/anti-squeak - ProFlex Flex 35 Rubber  50 33    143.5 18.7 143 763  86 894 **1.2 19 

Gasket Light Fixture - Luminator Self-Adhesive 
Neoprene Foam  50 4    0.5 15.4 24 13  19 57 15 19 

Glazed Rubber for Windows - #24051 rubber, 
nominal 1" thick 27 50 92 465.1 84 3508 122.4 16.4 81 123 41.5 35 417 **1.4 19 

Glazed Rubber for Windows - 24051 22mm thick 22 50 54 374.7 77 3546 226.0 26.2 119 1248 59.4 64 749 **0.5 19 

Glazing and door nose rubber - SAS Neoprene 
Compound 24045B 26 50 110 456.3 9 1161 53.0 12.8 104 142 58.5 42 371 **3.3 19 

Glazing Protective Film - 3M Film 1004 6.2 50 46 148.1 4 210 12.2 19.4 193 65 27.3 58 494 5 19 

Glazing Rubber - Centeral Sales & Service 
#RC94701 12.5 50 56 200.2 59 2188 165.0 18.6 148 72 85 75 577 **1.6 19 

Glazing rubber - Nishiyama FCB-T24  50 53    72.4 14.5 174 385  85 821 **1.2 19 

Glazing rubber - ProFlex Silicone 35 1.8 50 36 27.9 38 361 22.5 20.9 205 113 74.6 69 693 **1.3 19 

Glazing/door nose rubber - Delford Rubber 
Compound 67271LS  50 41    160.4 17.1 135 528  54 542 **0.1 19 

Heater Insulation (HVAC) - Permaglas MP 270  50 145    162.3 18.8 97 168  55 136  19 

Honeycomb Panel - 3/8" Aluminum Honeycomb 
Sandwich Panel 9.4 50 65 51.6 16 257 12.8 15.4 129 135 42.7 67 430 0 19 

HPL Board - Victall (Interior Panels) 1.2 100 6 19.2 12 192 25.2 14.6 -- -- 78.96 114 -- Pass 19 

HVAC Fiberglass Housing - " with Cook gel coat 
944-AA444  35 133    489.0 15.3 221 143  -- 437  19 

Insulated Flexible duct - Flexible Technologies 
Model MK-C 25.4 50 14 7.1 18 30 0.5 5.9 49 26 1.6 31 47 2 19 
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Insulated Wire - 110K-UP Wire MIL-W-16878/4 
200C 600V 22 AWG  50 657    10.5 3.4 45 698  34 11  19 

Insulating Wire - Polyrad XT 12 AWG 125° C 6 50 64 155.6 20 505 60.2 19.9 214 263 172.9 138 1175  19 

Insulation -  Armflex Insulation 6mm  50 2    6.7 19.1 96 5  51 335  19 

Insulation - "KN110 2" KNAUF 5712  50 --    25.5 -- 19 1418  9 -- 1.5 19 

Insulation - "KN110F 2" KNAUF 5712+FSK  50 --    9.7 -- 11 1193  5 -- 2.5 19 

Insulation - AF 110 FSF  50 --    2.6 -- 6 1255  1 --  19 

Insulation - AF 110 FSK 25.4 50 -- 6.4 22 -- 2.8 -- 3 740 0.6 2 -- -- 19 

Insulation - Aluminum Faced BASOTEC  50 --    14.0 -- 19 1528  9 --  19 

Insulation - AP Armflex Insulation 14 50 1 9.3 64 201 12.8 19.0 131 18 48.81 68 519 5 19 

Insulation - Armaflex NH-Closed Cell Rubber 13.38 25 105 9.7 11 165 1.5 5.2 24 28 4.87 8 -- **0 19 

Insulation - Artik 1" Fiberglass Insulation Board 25.4 50 DNI 11.0 57 -- -- -- -- -- -- -- -- 0 19 

Insulation - BASOTEC Isolator  50 --    16.2 -- 19 1528  9 -- 1 19 

Insulation - Carbowool-Isulfrax SF 20 50 -- 17.9 2 -- 41.0 -- 53 1535 2.4 23 -- 2 19 

Insulation - Cellofoam F800AC6-01 13.3 50 0 82.9 0 0 -- -- -- -- -- -- 326 0.4 19 

Insulation - Certain Teed Ultra Duct Black 25.4 50 -- 18.7 -- -- -- -- -- -- -- -- -- 0 19 

Insulation - GPO3 6.3 50 136 115.4 53 1257 80.9 15.1 137 160 85.5 64 384 2 19 

Insulation - Knauf KN 1.5#/Polyfail 5235 24 50 -- 9.8 7 -- 19.6 -- 24 1785 3.8 11 4961 0 19 

Insulation - KNAUF RPL, 3#, faced with FSK 25.4 50 -- 12.0 10 -- 0.3 -- 3 8 0.3 0 -- 2 19 

Insulation - M22785/6B-12-9  50 217    87.1 16.8 254 423  181 3  19 

Insulation - Moniflex 19 50 9 2.5 99 22 3.7 13.8 429 20 0 63 84 0 19 

Insulation - NOMACO Kflex LS Insul tube/sheet 1" 25 50 1 15.9 75 267 20.7 17.2 121 8 62.1 80 44 6 19 

Insulation - Polar SG25 w/ A1 Cloth 25.4 50 DNI 15.6 8 -- 0.3 -- 3 505 -- 0 -- 1 19 

Insulation - Poltrat XT Wire Insulation  50 64    60.2 19.9 214 263  138 1175  19 

Insulation - UMBI Sample 3-2  50 --    2.4 -- 5 750  1 -- 2.25 19 

Intercar Diaphragm - Pro-Flex Rubber 35-AA  50 26    83.1 20.5 188 302  84 645 **1.0 19 

Interior lining (phone cabinet) - Deflex FRP 
composite 4.5mm 4.5 50 64 72.4 52 768 62.9 16.4 173 90 114 82 539 3 19 
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Interior linings - Bayer Bayblend MTG-Ag 3.2 50 80 46.3 55 1124 68.3 23.8 170 160 124 162 580 10 19 

Interior linings - EL lkr partition - Testori 12.5mm 
mel/plymetal + Haysite 12.5 50 45 160.7 23 985 21.0 6.2 90 55 43.6 22 38 4 19 

Interior linings - moldings - GE Ultem 9076 
(extruded) 3 50 78 40.9 67 1806 76.0 28.6 81 185 62.5 44 352 2 19 

Interior linings - Testori 3/8 alum. H/C panels  50 65    12.8 15.4 129 135  67 430 1.5 19 

Interior linings - Testori FRP directional reinf 1/8" 3.6 50 63 56.2 51 575 51.4 17.9 244 238 153.6 100 866 15 19 

Interior linings - Testori FRP panels IC-315 resin 
0.125" 3.2 50 41 62.1 40 684 49.0 18.9 126 90 102.3 71 596 22 19 

Interior linings - Testori Mel/al faced plymetal 
12.9mm  50 69    49.4 10.4 187 483  71 16 2 19 

Interior linings - Testori Mel/al/al faced plymetal 
10mm  50 68    45.5 10.7 230 397  83 21 1 19 

Interior linings - Testori Tedlar GT form 20 on IC 
315 FRP 0.125"/Bostick  50 61    77.7 18.6 156 480  93 940 30 19 

Interior linings - Texstars Phenolic composite 
3mm 3 50 80 43.2 52 793 46.1 21.9 229 100 102.8 64 466 15 19 

Interior linings - window masks - ADS Composite 
FRP  50 38    38.0 17.1 245 88  87 937 32 19 

Interior Panel - Mel/al-al/ho-al 9.3 50 37 44.6 -- 142 20.3 19.9 316 115 77.9 78 519 0 19 

Interior Panels, Seating Components - Texstars 
Phenolic/FRP Composite  50 80    46.1 21.9 229 100  64 466 15 19 

Laminate - 1/4" FRP w/ Gelcoat 7 50 86 110.2 47 1005 99.5 18.8 192 593 129.8 108 805 10 19 

Laminate - 1/8" FRP w/ Gelcoat 3.6 50 63 57.1 51 575 51.4 17.9 244 283 153.6 100 866 15 19 

Laminate - Composite Panel Solutions-HPL 
Laminated BBX Fir Plywood (Elec Locker) 13 50 107 101.4 44 818 21.8 4.4 57 428 30.58 32 223 1.34 19 

Laminate - FRP w/ Gelcoat (Coosa Core) 11.5 50 71 125.2 51 1284 118.8 19.0 188 95 157.9 98 838 16.5 19 

Laminate - HPL M964/Type 964 (High Ceiling 
Panel) 2.3 50 35 56.8 7 90 5.1 13.3 273 52 0 90 97 0 19 

Lens Material - MAKROLON 1143  50 67    59.4 21.3 535 117  85 803  19 

Lexan - Thin Gage Polycarbonate Material 2.3 50 61 27.5 86 463 48.3 20.4 445 118 150.1 121 751 25 19 
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Light fixture end caps - GE Ultem 1010-1000 
Polyetherimide 3 35 332 40.0 55 674 33.5 21.0 110 588 50.6 50 313 1 19 

Light lens - Lexan 153 2.6 50 68 32.0 80 314 33.2 14.0 350 125 110.47 133 134 16.21 19 

Light lens - Makrolon 1143-1124  50 75    70.8 23.6 382 362  97 1005 7 19 

Light lens - Makrolon 1243 3 50 72 38.6 89 632 79.4 23.2 445 188 224.6 145 880 9 19 

Light Lens - Makrolon 3227-550122 3.5 50 111 34.0 92 877 72.6 22.2 526 188 205 95 831 86.84 19 

Lighting (Loc-Sockets) - Polycarbonate Ultem 
1010-1000 Resin  35 332    33.5 21.0 110 588  50 504 1 19 

Lighting Tape Foam - Self Adhesive Neoprene 
Foam  50 4    49.0 15.4 24 13  19 57 15 19 

LLEPM HPPL decal - HPPL floor marking material  50 20    19.9 22.2 441 48  53 808 *1.1 19 

Locker Lining - Haysite  50 130    62.6 12.6 159 135  35 646 12.63 19 

Microphor Toilet Seat - #94354 6.5 50 44 102.8 96 2123 148.3 15.2 181 517 129.3 71 2 20 19 

Neoprene - 60 Durometer RC94613 12 50 29 160.3 48 3600 237.2 28.8 238 53 91.6 67 659 **2 19 

Neoprene - 65 Durometer 99650TNE 25.83 50 31 395.3 25 3600 160.0 14.6 129 43 60.54 73 222 **0.3 19 

Neoprene - 70 Durometer Protac C70S0608-1 25.52 50 66 393.6 3 308 11.3 9.0 71 105 -- 52 1 **0.5 19 

Neoprene - 70 Durometer RC94701 12.5 50 56 200.2 41 2244 165.9 18.6 148 72 85 75 765 27 19 

Neoprene - CR Compound 24045B 26 50 110 456.3 9 1271 53.0 12.8 104 142 70 42 638 **0.6 19 

Neoprene - Proflex Flex 35 AA 11 50 80 166.5 27 2497 161.6 33.1 100 718 59.5 67 367 **0.9 19 

Neoprene - SAS Rubber 24051 26 50 71 454.5 18 3600 181.4 19.6 125 105 63.2 51 765 7.4 19 

Neoprene Closed Cell Rubber Strip 17 50 5 65.7 58 573 44.5 15.7 236 -- 126.53 -- 2578 **18 19 

Neoprene Foam - 3/16" Closed Neoprene Sponge 6 50 1 3.4 65 36 2.7 12.3 106 18 9.2 79 115 65 19 

Neoprene Foam Tape - Self-Adhesive Neoprene 
Foam 1.5 50 4 3.8 20 26 0.5 15.4 24 13 1.8 19 346 15 19 

Neoprene RC94613 12 50 29 160.3 47 3571 237.2 28.8 238 53 91.6 67 542 **2.0 19 

Ninyl Coated Fabric - Uniroyal Phoenix PH-65 
Grey Perforated Vinyl 1.3 50 1 8.8 65 60 7.4 12.6 286 13 24.8 128 257 1.1 19 

Operator Console Panels - IC-315 
polyester+fiberglass+SCFR Gelcoat  50 53    42.6 16.7 190 77  91 671 18 19 
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Paint - Haysite GPO-3 Panel  50 136    80.9 15.1 137 160  64 369 2 19 

Paint - Sico Epoxy system  50 61    57.1 25.1 312 147  178 674 65 19 

Paneling - Plymetal Panel  50 655    60.5 9.0 157 1095  67 79 0 19 

Paneling - TODCO 5/8" BBCore w. Stainless Steel 
Faces 16 50 490 157.4 43 1330 67.1 9.9 145 1045 68.6 80 47 -- 19 

Paneling - TODCO PlyMetal Panel, 0.67" Thick, 5 
ply plywood core, 0.016" SS Faces 17.5 50 595 185.0 40 1547 66.9 9.0 126 1160 64.1 70 13 5 19 

Panels - 3/8" Melaminium Control #33846, Bond 
Hatch E6425 9.8 50 29 85.1 58 529 33.6 7.8 137 333 61.1 66 -- 12.24 19 

Panels - Aluminum Honeycomb Ceiling Panel 9 50 62 52.8 23 457 2144.0 16.9 154 188 68.28 55 398 1 19 

Plastic Sheet Material - Kydex-6200LT RB10-29-1  50 35    40.2 13.5 174 45  80 431 25.5 19 

Plastic Sheet Material - Kydex-6200LT RB10-29-2  50 57    39.7 13.6 199 70  90 434 17.23 19 

Plastic - Kydex 5200 Laminate-Cab Sun Visor 1.2 50 28 -- -- 362 43.2 10.2 258 -- 138.2 202 1344 **0 19 

Plastic Material - PCS/PCSL 4 50 57 42.3 94 388 100.3 24.9 642 213 329.9 263 224 5 19 

Plug+Recepticle Connectors - Veam SRL 
Compound 55/1  50 33    65.1 26.1 168 65  62 6  19 

Plymetal Panel - .5" Balanced Melamine Plymetal 
Sandwich Plate 12.9 50 69 101.0 49 763 49.4 10.4 187 483 77.4 71 16 2 19 

Plymetal Panel - 3/8" Thick Plymetal Sandwich 
Panel 10 50 68 94.9 48 620 45.5 10.7 230 397 87.2 83 21 1.2 19 

Plywood - Dricon Douglas Fir Plywood  35 34    43.3 8.8 101 540  38 5 4.1 19 

Polyamide - EBM Industries-Impeller for R1G220-
AB35-92 2.7 50 42 31.4 68 668 58.1 23.6 267 63 151.9 174 608 **6.5 19 

Polycarbonate - Lexan 90316  35 164    57.8 22.7 472 220  82 751 15 19 

Polycarbonate - Makrolon 1143-1124; Nominal 
thickness 6mm 6 50 75 74.1 98 1845 170.8 23.6 382 362 284.2 97 1005 47 19 

Polycarbonate - MGM Electric-Cable Ducts 1.2 50 79 18.4 66 467 27.5 21.1 -- -- 86.38 125 660 -- 19 

Polycarbonate - Tuffak CM-2 12.1 50 94 -- -- -- 290.8 23.6 296 -- 227.1 -- -- 55 19 

Polycarbonate Sheet - Lexan 2034 2.4 50 248 25.4 72 734 40.8 24.4 151 280 94.25 119 275 8.58 19 

Polycarbonate Sheet - LEXAN MR10  50 146    247.9 26.6 232 180  72 844 48.5 19 
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Polycarbonate Sheet - Sabic Lexan FRA460 12 50 247 151.1 74 3260 293.4 22.9 271 280 172.5 97 890 35 19 

Polyetherimide - ULTEM 1010 3.2 50 96 42.1 45 752 32.6 17.6 107 113 78.9 50 564 5 19 

Propulsion box seal - EPDM REIFF gasket material  50 8    162.6 34.5 217 78  79 758 **18 19 

Propulsion Case Material - Veam Compound 55/1 
(Rubber) 3 50 33 45.6 45 1047 65.1 26.1 168 65 108 62 250 -- 19 

Pultrusion-Rocking Carshell 3 50 54 65.9 68 473 45.7 20.0 175 95 123 178 539 6 19 

PVC Acrylic - Kydex 6200 LT RB10-11-1 3 50 43 48.7 59 493 38.1 13.3 127 70 97 85 518 30 19 

PVC Acrylic - Kydex 6200 Thermoplastic Sheet 
Material 3 50 13 41.3 84 584 38.2 11.0 104 83 96 67 527 4 19 

Reinforced Plastic - 1/8" Nominal Fiberglass 
Reinforced Plastic  50 42    49.8 15.5 151 135  85 625 13 19 

Rubber - FLEX REV E 1.7 50 22 30.2 39 242 17.9 14.7 219 47 59.9 82 990 **1.7 19 

Rubber - TIF02  50 135    77.2 26.4 286 411  127 66  19 

Rubber - TM7 Grey  50 135    77.2 26.4 -- --  132 --  19 

Rubber Bumper - NK617  50 51    207.4 30.9 436 373  112 1341  19 

Rubber Cleat - KAM 55  50 21    58.2 13.7 165 232  86 908 8.5 19 

Rubber Cleat - Yasufakee YBF-X02 51 50 22 787.4 91 3578 92.0 13.7 69 42 41.8 26 43 0.2in 19 

Rubber Compound - 20060 12.3 50 29 166.0 59 2320 276.1 29.1 317 48 159.3 122 1164 **18 19 

Rubber Compound - 24051 Rubber Compound 22 50 54 371.9 23 3600 226.0 26.2 119 1248 59.4 64 749 27.38 19 

Rubber Compound - 67271LS  50 41    160.4 17.1 135 528  54 542  19 

Rubber Gasket - 65E1376  50 29    199.4 21.3 153 373  69 966  19 

Rubber Gasket - Emka Gasket 1011-S19 EPDM 
A493 18 50 6 76.0 53 2149 127.5 30.7 157 33 111 60 334 **2.8 19 

Rubber Gasket (HVAC) - Compound #65E1376 
(West Amer. Rubber Co.) 13 50 29 186.2 51 2904 199.4 21.3 153 373 95.2 69 966 **1.1 19 

Rubber Sheet with Adhesive - Nishiyama corp 
americal C-Splash A Daitac 8800CH (W)  50 51    226.4 23.6 159 77  64 1159 **1.37 19 

Rubber Strips - OP1520  35 30    90.3 22.1 479 --  280 --  19 

Rubber Strips - OP1555  35 54    71.4 18.5 420 --  225 --  19 
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Rubber Strips - OP685  35 71    73.5 16.9 375 --  225 --  19 

Rubber Strips - OP768  35 84    74.8 19.7 439 --  330 --  19 

Rubber Strips - OP824  35 24    77.1 18.6 371 --  109 --  19 

Rubber Tube - FCB T-23  50 25    47.9 12.2 150 252  66 581  19 

Safenife Batery Case - 96-J52-S0661-1  50 97    164.4 26.1 223 425  39 1022  19 

Sealant - 3M Fire Barrier CP2510B 13 50 29 146.9 12 3570 129.9 59.0 71 46 50.5 -- 173 15 19 

Sealant - RTV 20.01 4 35 95 173.4 9 901 0.5 30.4 211 -- -- -- -- 30.57 19 

Sealant - RTV 5243  35 29    8.5 -- 95 --  -- -- -- 19 

Sealant - RTV GE 5243 2.3 35 29 24.1 33 257 8.5 17.9 95 -- 28.3 95 325 **2 19 

Sealant - Scotch-Seal 540 1 50 9 13.1 86 121 21.8 19.5 469 40 72.8 177 580 35 19 

Sealant - Sikaflex 252 3 50 11 32.6 79 347 62.3 23.6 408 92 204 186 632 228 19 

Seat (Cab) Bellows - USSC  50 80    105.2 13.5 87 112  30 485 **0.8 19 

Seat Components - ADS composites S52-08-25 
SMC (blue)  50 72    37.0 16.8 182 90  92 581 25 19 

Seat Cushion - Chestnut Ridge LS 200 Neoprene 
foam  50 88    1.0 2.4 35 110  29 10 2 19 

Seat Cushion - Chestnut Ridge Safeguard XL firm 25 50 1 33.6 22 258 8.4 11.5 69 15 28.3 33 52 4 19 

Seat Cushion - Chestnut Ridge Safeguard XL 
Medium 50 50 48 53.2 15 252 7.3 8.6 46 60 32.1 30 85 1.4 19 

Seat Cushion - LanXess 2.5 50 58 36.3 66 -- 72.6 25.9 -- -- -- 370 1020 **0 19 

Seat Cushion - MFI 8055 Silicone Foam 24 50 5 -- -- -- 18.7 51.1 -- -- 27.1 -- 42 23.3 19 

Seat Cushion - MFI Silicone foam MFI 6535 50 35 8 46.5 7 400 18.3 -- -- -- -- -- -- 15 19 

Seat Cushion - MFI Silicone foam MFI 9075  50 5    18.7 51.1 44   27 42 19.3 19 

Seat Cushion - Recaro FR Foam/FRX Foam 26.3 50 11 27.4 91 526 28.7 11.9 128 38 67.12 56 498 51 19 

Seat Cushion - Safeguard XL Firm Cellular Silicone 
Foam 50 50 4 79.4 21 -- 12.0 6.7 26 75 23 20 160 0.3 19 

Seat Cushion - Safeguard XL Medium MF 1-55 
Cellular Silicone Foam 26 50 9 27.3 23 665 38.3 56.3 128 20 93.4 58 41 25 19 

Seat Shell - KTK Group 3 50 77 58.8 55 435 47.0 -- 199 120 -- 85 214 19.65 19 
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Seat Shell - Kydex 6200 Thermoplastic Sheet  50 13    38.2 11.0 104 83  67 527 4 19 

Seat Shell - Kydex 6200LTR Thermoplastic Sheet 
(PVC/Acrylic) 3.2 50 45 62.7 58 794 61.5 15.7 131 55 109.4 82 434 15 19 

Seat Shell (back) - Multina Tedlar covered FRP 
5764A00200 resin 3.5 50 39 47.2 70 816 71.4 20.4 259 250 184.2 92 863 35 19 

Seat Shells - ADS Composite FRP  50 52    60.7 17.5 229 175  87 846 23 19 

Seat Shells - Boltaron 4800 thermoplastic sheet  50 24    1.2 4.0 85 30  54 41 3 19 

Seat Shells - Dimension Composite 3 mm FRP 
panel  50 53    42.6 16.7 190 77  91 671 8 19 

Seat Shells - Kleerdex 6200LTR  50 57    39.7 13.6 199 70  90 434 17 19 

Seat Shells - Protectolite FR Fiberglass  50 71    27.5 12.3 142 95  81 636 10 19 

Seat Suspension - Entransit 0.9 50 21 3.7 94 76 6.2 14.8 354 40 0 76 652 5 19 

Seat Suspension - Mass Transit Seating-Entransit  25 76    4.1 11.5 150 95  60 258 2.3 19 

Seat Suspension material - Entransit - Royersford 
Springs  50 17    4.4 11.1 219 38  50 358 ***2.5 - 0 19 

Seat Upholstery - Holdsworth 85/15 FAR treated 
1001 Quality Matl  50 17    11.1 13.5 354 33  142 171 ***1.7 - 6.6 19 

Seat Upholstery - Holdsworth Vigor with FR Back 
Coating 4 50 28 8.9 93 79 11.0 14.5 355 50 0 132 358 ***2.2" 1.7s 19 

Seat Upholstery - Lantal 90/10 wool/nylon  50 9    5.5 14.7 198 27  84 102 ***1.5" - 0 19 

Seat Upholstery - Lantal 95/5 wool/nylon  50 10    4.9 14.1 139 32  63 136 ***2.1" - 0 19 

Seat Upholstery - Morbern Ambassador ULS-
LOTTF-Dk. Blue 1 50 4 8.2 63 66 7.1 13.8 201 15 24 114 245 ***1.66 - 

0.33 19 

Seat Upholstery - Morbern Diplomat ULS Doeskin 
#434765 0.7 50 6 8.1 87 55 6.5 11.3 227 22 21.9 120 165 ***4.7 - 5.8 19 

Seat Upholstery - Morbern M-432 Micro B-Lock 
Moisture barrier  50 2    7.9 12.4 225 15  126 278  19 

Seat Upholstery - Naugahyde-Uniroyal PH-64 
Vinyl  50 2    6.7 12.1 262 10  112 239 ***4.2" - 1.0 19 

Seating Foam - Chestnut Ridge Foam CR 
Safegaurd  50 1    8.4 11.5 69 15  33 52 4 19 
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Sign (electronic) lens - Ge Lexan coated thin gage 
polycarbonate 0.093" 2.3 50 61 27.6 87 463 48.3 20.4 445 118 150.1 121 751 25 19 

Sign face plate - Polycarbonate/Lexan  50 88    152.3 21.4 270 130  52 854 60 19 

Silicone - Device Tech M0400-04 2.7 50 46 34.3 27 330 30.8 33.8 310 148 103.32 109 1175 **0.8 19 

Silicone Foam - Bisco HT800 (Gray) 6 50 30 -- -- 635 26.3 32.1 111 -- 62.2 74 314 23.4 19 

Silicone Foam Seating - KYDEX 6200LTR Ref. 
#RB13-106-1  50 45    61.5 15.7 131 55  82 434 15 19 

Silicone Impregnated Fiberglass - BOM 1019 1 50 26 16.9 10 183 7.8 31.1 163 48 0 44 1025 5 19 

Silicone Material - RTV 5229 Silicone  50 --    -- -- 66 292  -- -- 3 19 

Silicone Rubber - Silicone 35  50 36    22.5 20.9 205 113  69 693  19 

Silicone Rubber Sheet 1.5mm 1.5 50 15 21.9 44 293 30.1 37.4 206 -- 100.5 95 -- ***14 - 900 19 

Silicone Rubber Sheet 6.6mm 6.6 50 37 90.1 32 1498 117.9 39.0 159 -- 121.7 72 -- ***13.6 - 900 19 

SMC Composite Panel - S52-08-25 SMC (Blue) 3.2 50 72 59.8 35 474 37.0 16.8 182 90 114.9 92 581 25 19 

Standard Edge Gasket - P/N 559.109  50 5    40.9 15.4 225 --  -- --  19 

Tape - PLAS7NE 1 50 29 4.8 92 132 6.9 15.5 297 46 23.1 68 232 3 19 

Teflon Insulation Wire - M22758/6B-12-9  50 217    87.1 16.8 254 423  181 3  19 

Thermal Insulation - Armaflex piping insulation 12.7 50 2 8.9 48 141 6.7 15.5 72 33 22.6 49 248 5 19 

Thermal Insulation - Basotech Aluminum Faced 13.2 50 -- 2.8 36 -- 16.2 -- 19 1528 2.1 9 -- 1 19 

Thermal Insulation - Carbwool-Insulfrax FX  50 -    41.0 - 53 1535  23 - 2 19 

Thermal Insulation - Isofab Cerwool FST  50 --    3.3 - 6 1368  2 - 5 19 

Thermal Insulation - ISOFAB Fiberglass Insulatioin 
AF-110  50            1 19 

Thermal Insulation - Johns Manville SG Series 
Spin-Glass  50 --    0.3 -- 3 505  0 -- 5 19 

Thermal Insulation - Knauf Ecose (fiberglass) 24 50 -- 9.8 7 -- 19.6 - 24 1785 3.8 11 75 0 19 

Thermal Insulation - Owens Corning 475 Duct 
Board 26 50 -- 21.4 9 -- 0.2 -- 2 1110 0.1 0 -- 1 19 

Thermal Insulation - Rockcell Foam for stainless 
door cores  50 2    6.3 13.2 105    237 10 19 
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Thermocouple Material - VAM  50 26    25.2 22.4 344 48  54 149 17 19 

Thermoplastic Material - KYDEX 6200  50 13    38.2 11.0 104 83  67 527 4.5 19 

Thermoplastic Material - KYDEX 6200LTR  50 43    38.1 13.3 127 70  85 518 25 19 

Thermoplastic Material - PCS  50 21    21.3 26.7 448 47  105 227 14.3 19 

Thermoplastic Sheet - Bayblend MTR AG 3.2 50 80 46.3 55 1124 68.3 23.8 170 180 124 133 580 10 19 

Toilet module - Testori FRP Direction reinf 1/4" 7 50 86 111.3 48 1005 99.5 18.8 192 593 129.8 108 805 10 19 

Toilet module - Testori FRP directional reinf 
11.6mm Coosa Core 11.5 50 71 123.9 50 1284 118.8 19.0 188 95 157.9 98 838 15 19 

Toilet Module Floor - Gelcoat FRP Endcap 
Material  50 50    65.8 16.4 138 103  69 562 9 19 

Toilet module M8 - Testori Derkane 441-400 resin 
18/08 bi-acial fabric 3.5 50 53 63.9 57 612 58.6 17.0 232 275 164 86 785 25 19 

Toilet seat - Pressalit A/S Duroplast  50 44    148.3 15.2 181 517  71 2 20 19 

Toilet Sink Counter top - SAFA Granicote FRP 
17mm Thick 17 50 59 323.7 35 2940 223.5 20.0 213 85 113.9 78 658 10 19 

Toyo Rubber Parts - Natural Rubber  50 29    293.6 28.7 594 517  180 849  19 

Truck Air Spring - 201C Airspring Firestone 
Industrial products  50 22    159.4 24.0 294 377  153 1285 **13 19 

Truck Chevron Spring - Trelleborg Ind. TIAVS-
32X60 Rubber material  50 21    495.2 33.1 445 38  138 1254  19 

Truck cleat - KAM55 Rubber material - Nishiyama  50 21    58.2 13.7 165 232  86 908 **2.3 19 

Truck/coupler elastomer - GMT Belgium Rubber 
Strips OP 685  35 72    71.0 16.2 369 --  -- 813 18 19 

U/F box covers - Dimension Composite 2.5mm 
FRP Laminate  50 32    34.1 16.1 209 45  71 683  19 

Underfloor Cable Cleat - YBF-X02 Extruded 
Rubber 51 50 22 797.4 91 3578 92.0 13.7 69 42 41.8 26 314 **0.2 19 

Underfloor Cleat Blocks - Haysite Reinforced 
Plastic 6.1 50 130 104.3 52 1055 62.6 12.6 145 155 84.53 35 66 12.3 19 

Upholstery - Ambassador ULS-LOTTDF-DK Blue 1 50 4 8.2 63 66 7.1 13.8 201 15 24 114 245  19 

Upholstery - P/N 296032 Vinyl Material 1 50 2 9.3 70 72 8.6 12.9 241 15 28.9 124 296 **2.8 19 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Upholstery - P/N 296041 Vinyl Material 1 50 2 9.2 68 65 7.9 12.4 225 15 26.5 126 278 **2.5 19 

Upholstery - Phoenix PH-64 Perforated Vinyl 1.3 50 1 8.8 65 60 7.4 12.6 186 13 24.8 128 257 **3 19 

Upholstery - Ambassador ULS Ambass Nu 
Imperial Blue 1 50 6 8.3 80 76 7.9 12.5 310 20 39.4 110 357 **4.4 19 

Upholstery - Holdsworth Velvet 4 50 24 9.0 83 137 10.0 14.9 275 55 -- 87 270 -- 19 

Upholstery Fabric - FAR Treated 1001 Quality 
Material  50 17    11.1 13.5 354 33  142 171  19 

UTR Glass - Glastic Grade 1130 6 50 109 112.0 46 1330 78.8 15.6 169 142 77.2 59 273 12 19 

Weather seal - Luminator Self-Adhesive 
Neoprene Foam  50 4    0.5 15.4 24 13  19 57 15 19 

Window Glass - Window Composite  50 70    23.4 23.6 242 165  85 307 33 19 

Window glazing - Cab Windshield, 9/16 safety 
glass  50 181    85.6 26.2 466 287  158 190 64 19 

Window glazing - GE Lexan MR10 Polycarbonate  50 146    247.9 26.6 232 180  72 844 50 19 

Window glazing - GE MR5E Optical Quality Sheet  50 144    379.0 31.7 268 983  110 971 55 19 

Window glazing - Palgard TG Polycarbonate 
0.460"              40 19 

Window glazing - Passenger safety glass 1/4"  50 70    23.4 23.6 242 165  85 307 33 19 

Window glazing - Tuffak CM-2 AR Polycarbonate 
sheet  50     290.8 23.6 296     15 19 

Windshield Glass - Windshield Composite  50 181    85.6 26.2 466 287  158 190 16 19 

Wire - 1/C #16 AWG Exane- 15  50 36    8.4 7.9 208 62  112 --  19 

Wire Insulation - Bach-Simpson Belden wire 
#83005  50 657    10.5 3.4 45 698  34 11 Pass 19 

Wire Insulation - Huber & Suhner-Radox EI 109 
EM 104 2.2 50 58 35.0 53 590 37.8 18.4 158 85 101.56 126 101 Pass 19 

Wire Insulation - Polyrad XT-TX 12 AWG 3.2 50 91 94.1 19 258 9.7 5.6 104 128 33.63 55 189 Pass 19 

Wire Insulation - Polyrad XT-TX 12 AWG 3.7 50 34 101.2 19 253 33.2 15.2 281 95 108.42 98 1115 -- 19 

Wire Insulation - Polyrat XT Wire Insulatioin  50 64    60.2 19.9 214 263  138 1175 Pass 19 

Wire Insulation - PTFE Teflon ABR Exane 
M22759/6 2.2 50 346 82.4 33 301 37.6 14.5 144 425 89.7 77 264 Pass 1'6" 19 
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Sample ID 
Thick- 
ness 
(mm) 

Heat 
Flux 

(kW/m²) 

Time to 
Ignition 

(sec) 

Initial 
Sample 
Mass (g) 

Percent 
Burned 

(%) 

Flame- 

out 
(sec) 

Total Heat 
Released 
(MJ/m²) 

Avg. Eff. 
HOC 

(MJ/kg) 

Peak 
HRR - 
Test 

(kW/m²) 

Time 
of 

Peak - 
Test 
(sec) 

Avg. 
HRR - 

300 sec 
(kW/m²) 

Avg. 
HRR - 
Test 

(kW/m²) 

Smoke 
SEA 

(m2/kg) 

E162 Flame 
Spread 

Rating, Is                 

*  CRF 

** Burn Length 

*** BL -  Fl Time 

Ref 

Wire Insulation - Rockbestos-Exane 1068A 
Irradiated Cross Linked Polyolefin 4.6 50 31 84.5 48 152 29.1 7.6 373 125 103.81 173 69 Pass 19 

Wire Insulation - Rockbestos-Suprenant Exane -- 50 47 44.0 53 300 34.5 -- 208 102 114 141 670 Pass 19 

Wire Insulation - RSCC-1/C 12 AWG Teflon 
M22759-6 2.2 50 346 82.4 33 647 37.6 14.5 144 425 79.25 94 264 Pass 19 

Wire Insulation - Teflon Insulation Wire 
M22758/6B-12-9 6 50 217 183.6 28 707 87.1 16.8 254 423 179.6 181 3 Pass 19 

Wire Insulation - Tefzel 1.25 50 43 39.3 29 90 8.1 7.3 214 75 27.2 91 257 Pass 19 

A.3. Heat Release Rate Data: Room Corner, Mockup, and Furniture Calorimeter Tests 
The following table contains the heat release rate data from room corner, mockup, and furniture calorimeter tests. 

Table A 3. HRR Data from Room Corner, Mockup, and Furniture Calorimeter Tests 
Sample ID Peak HRR 

(kW) 
Avg. HRR 

(kW) Test Configuration Ref.  

Double Seat 599 325 Furniture Calorimeter (Free burning) 7  

Double Seat 623 388 ISO 9705 Room Test 7  

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre (250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C01 - not vandalized 6.7 108 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5  

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre (250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C01 - Vandalized Level 1 [a cut (cross 
shape) on the back and on the seat] 

9.9 162 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre (250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C01 -Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

100.2 207 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre (250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C01 - Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

90.5 270 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre (250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02 - not vandalized 9.6 192 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
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Sample ID Peak HRR 
(kW) 

Avg. HRR 
(kW) Test Configuration Ref.  

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02 -Vandalized Level 1 [a cut (cross shape) on the 
back and on the seat] 

8.4 195 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02-Vandalized Level 2 [a cut (cross shape) on the 
back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

198.9 414 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02-Vandalized Level 2 [a cut (cross shape) on the 
back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

211.1 234 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering in simulated leather(250g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C03 - not vandalized 10.1 177 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 

 

Seat covering in simulated leather(250g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C03- Vandalized Level 1 [a cut (cross 
shape) on the back and on the seat] 

40.7 1353 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering in simulated leather(250g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3)  See Product Description Tab - C03- Vandalized Level 1 [a cut (cross 
shape) on the back and on the seat] 

68.4 705 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04 - not vandalized 4.7 93 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 

 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04- Vandalized Level 1 [a cut (cross 
shape) on the back and on the seat] 

4.6 138 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04-Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

148.9 525 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04-Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

199.4 558 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 - not vandalized 18.8 180 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 

 

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 -Vandalized Level 1 [a cut (cross 
shape) on the back and on the seat] 

13.8 200 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 -Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

20.1 235 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
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Sample ID Peak HRR 
(kW) 

Avg. HRR 
(kW) Test Configuration Ref.  

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 -Vandalized Level 2 [a cut (cross 
shape) on the back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

19 275 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5 
 

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 - not vandalized 8.7 235 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 - Vandalized Level 1 [a cut (cross shape) on the 
back and on the seat] 

18.3 225 
Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  

5 
 

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 -Vandalized Level 2 [a cut (cross shape) on the 
back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

341.2 385 
Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  

5 
 

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 -Vandalized Level 2 [a cut (cross shape) on the 
back and on the seat and the fabric (cover and interliner) pulled away from the foam.] 

256.8 350 
Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  

5 
 

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) See Product Description 
Tab - C08 - not vandalized 19.2 225 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) - See Product Description 
Tab - C08- Vandalized Level 1 [a cut (cross shape) on the back and on the seat] 18.1 215 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) - See Product Description 
Tab - C08-Vandalized Level 2 [a cut (cross shape) on the back and on the seat and the fabric (cover 
and interliner) pulled away from the foam.] 

19 250 
Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  

5 
 

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) - See Product Description 
Tab - C08 - not vandalized 19 250 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) - See Product 
Description Tab - C09 - not vandalized 25.2 210 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) - See Product 
Description Tab - C09 - Vandalized Level 1 [a cut (cross shape) on the back and on the seat] 21.8 160 

Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  
5 

 

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) - See Product 
Description Tab - C09 - Vandalized Level 2 [a cut (cross shape) on the back and on the seat and the 
fabric (cover and interliner) pulled away from the foam.] 

15.1 235 
Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  

5 
 

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) - See Product 
Description Tab - C09 - not vandalized 22.9 170 Furniture Calorimeter (NT FIRE 032) test with 7 kW burner  5  

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C01 - not vandalized 28.6 230 Train-Car mockup under hood, with 7kW burner 6  
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Sample ID Peak HRR 
(kW) 

Avg. HRR 
(kW) Test Configuration Ref.  

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C01 - Vandalized  214.2 250 Train-Car mockup under hood, with 7kW burner 6  

Seat covering knitted velvet(500g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C01 -Vandalized  231 230 Train-Car mockup under hood, with 7kW burner 6  

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02 - not vandalized 327.6 880 Train-Car mockup under hood, with 7kW burner 6  

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02 -Vandalized 321.8 325 Train-Car mockup under hood, with 7kW burner 6  

Seat covering "en drap"(800g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), Polyurethane 
foam (50 kg/m^3) See Product Description Tab - C02-Vandalized  317.5 255 Train-Car mockup under hood, with 7kW burner 6  

Seat covering in simulated leather(250g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C03 - not vandalized 40.5 255 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering in simulated leather(250g/m^2), inner layer polyacrylate-armide fibre(250g/m^2), 
Polyurethane foam (50 kg/m^3) See Product Description Tab - C03- Vandalized 341.8 365 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04 - not vandalized 29.6 260 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04- Vandalized  229.5 370 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering wool/synthetic fibre(1000g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C04-Vandalized 249.4 325 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 - not vandalized 20.3 260 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering synthetic fibre(550g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), 
Polyurethane foam (70 kg/m^3) See Product Description Tab - C05 -Vandalized 273.4 715 Train-Car mockup under hood, with 7kW burner 6 

 

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 - not vandalized 23.6 235 Train-Car mockup under hood, with 7kW burner 6  

Seat covering texoid(900g/m^2), inner layer polyacrylate-armide fibre (4mm,550g/m^2), Polyurethane 
foam (70 kg/m^3) See Product Description Tab - C07 - Vandalized 222.8 465 Train-Car mockup under hood, with 7kW burner 6  

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) See Product Description 
Tab - C08 - not vandalized 35.2 270 Train-Car mockup under hood, with 7kW burner 6  

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) See Product Description 
Tab - C08- Vandalized 29 480 Train-Car mockup under hood, with 7kW burner 6  

Seat covering polyester fibre (600g/m^2), Polyurethane foam (85 kg/m^3) See Product Description 
Tab - C08-Vandalized 67 210 Train-Car mockup under hood, with 7kW burner 6  
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Sample ID Peak HRR 
(kW) 

Avg. HRR 
(kW) Test Configuration Ref.  

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) See Product 
Description Tab - C09 - not vandalized 80.3 260 Train-Car mockup under hood, with 7kW burner 6  

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) See Product 
Description Tab - C09 - Vandalized 91.9 215 Train-Car mockup under hood, with 7kW burner 6  

Seat covering polyester fibre (600g/m^2), Seat covering wool/polyester fibre(400g/m^2) See Product 
Description Tab - C09 - Vandalized  37.6 250 Train-Car mockup under hood, with 7kW burner 6  

Seating, Carpeting on Wall & Ceiling 4400 515 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 70 763 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 40 140 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 1600 302 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 60 230 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 170 140 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 80 120 AMTRAK Car Mockup with Newspaper Ignition 14  

Seating, Carpeting on Wall & Ceiling 90 140 AMTRAK Car Mockup with Newspaper Ignition 14  

Trash Bag 259 60 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 28 230 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 124 220 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 58 360 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 97 390 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 100 60 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 145 130 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 132 160 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 217 300 Furniture Calorimeter, 25kW sand burner 13  

Trash Bag 184 240 Furniture Calorimeter, 25kW sand burner 13  

Coach Seat (fully assembled) 10 50 Furniture Calorimeter 13  

Coach Seat (fully assembled) 13 70 Furniture Calorimeter 13  

Coach Seat (fully assembled) ~166 200 Furniture Calorimeter 13  

Coach Seat (fully assembled) ~88 580 Furniture Calorimeter 13  

Lower Bed w/ Bedding + Pillow 640 220 Furniture Calorimeter, 200 kW sand burner 13  

Lower Bed w/ Bedding + Pillow 559 210 Furniture Calorimeter, 200 kW sand burner 13  

Upper + Lower Bed w/ Bedding + Pillow 718 190 Furniture Calorimeter, 200 kW sand burner 13  
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Sample ID Peak HRR 
(kW) 

Avg. HRR 
(kW) Test Configuration Ref.  

Wall Carpet on Wall 385 350 Furniture Calorimeter, 50kW sand burner 13  

Wall Carpet on Wall 287 250 Furniture Calorimeter, 50kW sand burner 13  

Wall Carpet on Wall & Ceiling 801 210 Furniture Calorimeter, 50kW sand burner 13  

Wall Carpet on Wall & Ceiling 433 210 Furniture Calorimeter, 50kW sand burner 13  

Window Drape - Extended 54 170 Furniture Calorimeter 13  

Window Drape - Contracted 113 120 Furniture Calorimeter 13  

Window Drape - Contracted 42 100 Furniture Calorimeter 13  

Privacy Curtain - Extended 127 180 Furniture Calorimeter 13  

Privacy Curtain - Contracted 173 250 Furniture Calorimeter 13  

Privacy Curtain - Contracted 161 200 Furniture Calorimeter 13  

Window w/ Gaskets, Frame, & Mask 78 190 Furniture Calorimeter 13  

Window w/ Gaskets, Frame, Mask, & Drapes 251 290 Furniture Calorimeter 13  
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Appendix B. 
Cone Calorimeter and Radiant Panel Test Results 
Introductory Paragraph 

B.1 Radiant Panel Test Record 
The following table contains a listing of all radiant panel tests conducted. 

Table B 1. A List of All Radiant Panel Tests 

Sample Datafile Laboratory Date of Test 
(mm/dd/yyyy) 

Sample 1 SAMPLE_1_E162 Commercial Testing 
Company 12/20/2017 

Sample 2 SAMPLE_2_E162 Commercial Testing 
Company 12/15/2017 

Sample 3 SAMPLE_3_E162 Commercial Testing 
Company 12/18/2017 

Sample 4 SAMPLE_4_E162 Commercial Testing 
Company 12/26/2017 

Sample 5 SAMPLE_5_E162 Commercial Testing 
Company 12/20/2017 

Sample 6 SAMPLE_6_E162 Commercial Testing 
Company 12/18/2017 

Sample 7 SAMPLE_7_E162 SGS Govmark 11/16/2017 

B.2 Cone Calorimeter Test Record 
Seven different materials representative of those commonly used in passenger railcars 
were selected for cone calorimeter tests at the JENSEN HUGHES laboratory. The cone 
calorimeter test results are presented in this section. 
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HRRPUA""",300 ( kW/m2) 85. 73 21 .91 13.32 

HRRPUA""".EOT (kW/m 2
) 29.88 6 .75 5 .65 

HRRPUA""".o°' ( kW/m2
) 46.56 26.26 14.04 

THRPUAeoT (MJ/m2) 36. 72 7 .18 6 . 19 
T HRPUAoo, (MJ/m2

) 35.39 6 .57 5 .11 

E HC....,_EOT (kJ/g) 20.81 13.79 13.04 
EHC...,._00, (kJ/g) 21 .89 19.88 18.61 

SEA8 ,g.EOT (m'/kg) 1584.62 1646.57 2522.86 
SEA0 ,.,_001 (m 2 / kg ) 1380.59 1372.76 21 4 5 .57 

40.32 
1 4 .09 

28.95 

16.7 
15.69 

15.88 

20. 12 

1918. 02 

1632. 97 

C o n e C a lorimet e r T est R esu lts 

Test lnforn,ation 

Client: FRANol pe 

Date of test: 10/13/2017 

T est engineer: Matt 0iDomizio 

Test standard: ASTM E1345 

Specimen ID: S ample 1 _25 

Prepara tion deta il s : Retaining frame used. 

Orien tation: Horizontal 
Spacing (mm): 60 

Amb ient pressure (psia) : 1 4 .9 

Amb ie n t temperature ( ° C): 24. 9 

Ambie n t relative humidity(%): 53. 6 

Number of specimens: 3 

Exposed speci men area (cm'): 88.4 

Speci men bulk den sity (g /cm '): 1 .293 

Retaining frame/grid : Yes 
Spark i g niter : Yes 

End- of-test criterio n : 2 - min after flaming o r other signs of combustion have cea ced. 

Test Resul ts 

Test ID Test 1 Test 2 Test 3 

Specimen th ickness (mm) 3 . 18 3 .18 3 . 18 

Specimen mass (g) 42 4 2 . 1 41 .9 

Heat flux ( k W/m2 ) 25 25 25 

Exh a u st flow rate (Lis) 19. 28 19.21 19. 2 

T ime to s u stained f la ming (s) 355 694 612 

Time to flame-out (s) 1114 943 975 

Time to e nd- of- test (s) 1228 1063 1095 

Domain of interest (s): 355 - 1114 694 - 943 612 - 975 

T otal mass loss, EOT (g/m2
) 1765 520 4 75 

Total mass loss, DOI (g /m2 ) 1617 330 275 

M LRPUAa,,g.10.90% (g/s·m 2 ) 3 .22 0 .71 0 . 5 

M LRPUA,.,,,.eoT (g/s·m2) 1.47 0 .57 0.49 

M LRPUA-..oo (g /s ·m2) 2 . 1 4 1 .36 0 .79 
HRRPUA.,. .. (kW/m2) 152.32 78.57 69. 3 

HRRPUA""",so (kW/m2
) 99.97 55.83 5 .02 

HRRPUA"""·'"° (kW/m2) 92.39 35. 1 4 5 .85 

JE

Average 

3 . 18 

42 

25 

19.23 

554 

1 011 

1129 

554 - 1011 

920 
741 

1 .4 7 

0 .84 

1.43 

100.06 

53.6 

4 4 .46 

NSE GN H U
0 

H ES 
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Con e Ca lo rimeter T est Results 

H eat Release Rate per Unit Area 
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Specim en M ass 
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37 
E 
C 35 
QJ 

§ 33 
QJ 

~31 
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25 
0 .0 

-

Addi t ional Rem arks 

5.0 

5.0 
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I\ 

-
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\ 

" 

~ -
10. 0 

T ime (min) 

-----------

' ""' """ 
10.0 

Time(min) 

' " \.. 

15.0 

' -----'-- -
-------------

15.0 

--Test 1 

--Test 2 

--Test 3 

--Average 

20. 0 

--Test 1 

--Test 2 
--Test 3 

--Average 

20. 0 

Test 1 : Spacing is 60 mm (constant), w ith heat flux calibrated at the centreline (60 mm). Spark is in standard position (35 
mm h igher above the sample surface than in std config). 

Test 2 : Spacing is 60 mm (constant). w ith heat flux calibrated at the centreline (60 mm). Spar k is in standard position (35 
mm higher above the sample surface t han in std config). 

Test 3 : S p acing is 60 mm (constant), with heat f lux ca librated at the centreline (60 mm). Spar k is in standard position (35 
mm h igher above th e sample surface than in std config). 

JENS EN H
0 

S UGHE
....., _____ 
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THRPUAoc,1 (M J/m2) 64.39 60. 9 62.89 

EHC.,._eOT (kJ/g) 21 .85 21 .26 20.98 

EHCavg,001 (kJ/g) 21 .14 20.5 1 20.38 
SEA • .,_EOT (m2/kg) 1144 .15 1257.88 1151.22 

SEA..,,oo, (m2/kg) 1106.36 1317.95 1065 

62.73 

2 1.36 

20.68 
1184.41 

1163.1 

Cone Calorimeter Test Results 

Test lnfonnatio n 

Client: Volpe 

Date of test: 09/08/2017 

Test engineer: Matt DiDomizio 

Test standard: ASTM E1345 
Specimen ID: Sample 1_50 

Preparation details: 

Orientation: Horiz ontal 

Spacing (mm): 25 

Ambient p ressure (psia) : 14.8 

Am bient temperature (' C): 27. 2 

Am bient relative humidity (%): 43.9 

Number of specimens: 3 

Exposed specimen are .4 

Specimen bulk density (g/cm3): 1.294 

Reta ining frame/grid: Yes 

Spark igniter: Yes 

End-of-test criterion: 2 -min after flaming or other signs of combustion have ceaced. 

a (cm'): 88

Test Results 

Test ID Test 1 Test 2 Test 3 

Specimen thickness (mm) 3.16 3.17 3.18 

Specimen mass (g) 4 1. 5 41. 5 4 1.6 

Heat flux (kW/m2
) 50 50 50 

Exhaust flow rate (Lis) 21.45 21 .33 2 1.25 

Time to sustained flaming (s) 48 44 51 

Time to flame-out (s) 436 422 464 

T ime to e nd-of-test (s) 556 542 584 

Domain of interest (s): 48 - 436 44 - 422 51 - 464 

Total mass loss

Total mass loss. DO

MLRPUA...,_,0 ""' (g/s·m 2
) 8.92 8.89 9.23 

MLRPUl\,,g.eo 5.82 5.82 5.56 

M LRPUl\,,g.oo (g/s m2) 7.83 7.84 7.45 

T (g/s·m2) 

HRRPUA,,. .. (kW/m2) 221.61 205. 34 215. 62 

HRRPUA.,..60 (kW/m2
) 129.13 110. 71 123. 64 

HRRPUA.,._180 (kW/m2
) 168.12 157.2 164. 17 

HRRPUA""".:roo (kW/m2) 179.21 172.7 178.1 

HRRPUA.,..eoT (kW/m2 ) 126.89 123.69 116. 34 

HRRPUA.,..oc, (kW/ m2) 165.62 160. 78 152.04 
THRPUAeOT (MJ/m2) 70.66 67.14 68.04 

214.19 

121.16 

163.16 

176.67 

122.3 1 

159.48 

68.61 

19

3234 3158 3244 

3046 2970 3086 

, EOT (g/m2 ) 

I (g/m2) 

0 
JENSEN HUGHES ------.-. 

Average 

3.17 

4 1.53 

50 

21 .34 

48 

441 

561 

48 - 441 

3212 

3034 

9.02 

5.73 

7.71 
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Heat Release Rate per U nit Area 
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--Test 1 

--Test2 

--Test3 

--Average 

8. 0 10.0 

Spec imen M ass 

45 
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- 35 
.9 
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E 25 ·u 

CJJ 20 

15 

10 

.......  ' ' "
0 .0 

Additional Remarks 

2.0 4 . 0 6. 0 
Time(min) 

--Test 1 

--Test2 
--Test 3 

--Average 

-
8 .0 10.0 

Cone Calorimeter Test Results 0 

Test 1 : Specimen exhibited intumescing behavior. rising up into the cone heater (did not contact the element). 

Test 2 : Specimen exhibited intumescing behavior. rising up into the cone he ater (did not contact the element). 

Test 3 : Specimen exhibited intumescing behavior. rising up into the cone heater (did not contact the element). 
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6 .93 

9 .13 

245.73 

139. 2 

1 90. 16 

1 90.04 

1135. 85 

Average 

3 .16 

4 1.47 

75 

21 .85 

24 

339 

459 

24 - 339 

3189 

2892 

9.78 

M LRPUAa.,g.Eo T ( g/s m2) 
M LRPUAa.,g_ooo (g/s -m2) 

6 .92 6 .87 7.02 

9.28 9 .11 9 
HRRPUApea1< (kW/m2) 243.72 238. 87 254. 6 
HRRPUAavg,6 0 (k W / m 2

) 1 4 3 .05 134.8 139. 77 

HRRPUAavg.,60 (kW/m2) 1 89.81 186. 79 1 93. 87 
HRRPUAavg,300 (kW/m2) 1 87.74 190. 05 1 92.33 

Aav,.001 (m 2/ kg ) 1194.44 1138.93 1074.17 

NS EN HUG HES C o n e C a lorime te r T est R esults 

Test In forma t ion 

C lient: Volpe Ambient pressure (psia) : 14.8 

0 
EJ

ES

1 4 6.97 

185.7 2 

67.62 

58.7 2 

21 .2 1 

20.31 

1081.41 

HRRPUAavg,EOT (kW/m2
) 1 4 6.48 1 4 6. 17 1 4 8 .27 

H RRPUAavg,ooo (kW/ m 2
) 1 84 .55 183. 27 189.33 

HRPUAear (MJ/m2) 66. 77 68.67 67.43 
HRPUA001 (M J/m 2 ) 57. 5 59.86 58.8 1 

EHCavg,EOT (kJ/g ) 21 . 2 2 1.27 2 1. 15 

EHCavg.001 (kJ/g ) 19. 84 20.07 21 .03 

EAa"9,EOT (m2/kg ) 1150.57 1 0 97.34 996.33 

T

T

S

Date of test: 09/08/2017 

T est e ng ineer: Matt DiDomiz i o 

Test standard: ASTM E 1345 

Ambient temperature ( 0 C): 27 

Specimen ID: Sample 1_75 

Preparation deta i ls: 

Orientatio n : Horizontal 

Spacing (mm): 25 

Specimen bulk density (g /cm'): 1

Reta in ing frame/g rid: Yes 

Spark igni ter : Yes 

Exposed specimen a rea (cm2): 88.4 

.298 

End- of- test criterio n: 2 - min after flaming or othe r s ig n s of combustion have ceaced. 

Test R esults 

Test ID Test 1 Test 2 Test 3 

Specimen th ick ness (mm) 3 .16 3.15 3.16 

Specimen mass (g) 4 1. 5 4 1.4 4 1 .5 

H eat flux (kW/m2
) 75 7 5 75 

Exhau st flow rate (Us ) 21 . 86 21 .87 2 1.82 

T ime to s usta ined flaming ( s ) 24 23 24 

T ime to flame--o u t ( s ) 335 349 334 

Time to e nd-o f- test ( s ) 455 469 454 

Domain of interest (s ): 24 - 335 23 - 349 24 - 334 

T otal mass loss, EOT (g/ m 2 ) 314 9 3228 3189 

Total mass loss. DOI (g /m 2 ) 2898 2983 2 79 7 

Ambient relative humidity (%)

N umber o f specimens: 3 

: 44. 7 

M LRPUAavg,10190% ( g/ s · m 2
) 10.12 9 .97 9.24 
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Cone Calorimeter T est R esults 

Heat R e lease Rate per Unit A rea 
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--T est 1 

--T est 2 

--T e st 3 

--Average 

7 _0 a_o 

--Test 1 

--T est 2 

--T est 3 

--Average 

7 _0 a_o 

Test 1 : Specimen exhibited in tumescin g beh avio r , rising up into the con e heater (d id not contact th e element) . 

T est 2 : Speci men exhi bited intumescing behavio r . ris ing up into the con e heate r (did not contact the element) _ 

Test 3 : Specimen exhibited intu mescin g beh avior, rising up into th e cone h eater (did not contact the element) _ 
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Con e Calo rimeter T est Results 

Test lnfom,ation 

C lient: FRANolpe 

Date of test: 1 0/26/201 7 

Test e ng ineer : Matt DiDomizio 

Test standard: ASTM E1345 

Specimen ID: Sample 2_35 

P reparation details: Retaining frame used. 

Orientation: Horizontal 

Spacing (mm): 25 

End-of-test criterion: Last recorded value. 

Test Results 

Test ID 

Specimen thickness (mm) 

Specimen mass (g) 

Heat f lux (kW/m 2 ) 

Exhau st fiow rate (Us) 

T ime to s ustained f laming (s) 

Time to fiame-out (s) 

Time to end-of-test (s) 

Test 1 

12.73 

109.6 

35 

21 .21 

762 

1376 

1496 

Domain of interest (s): 762 - 1376 

Total mass loss, EOT (g/m2
) 6370 

Total mass loss, DOI (g/m') 3064 

·m 2
) 7.71  (g/sM LRPUA,.,,,,1019°"'

M LRPUA....,,EOT (g/s·m") 4 .29 

M LRPUA....,,oo, (g/s ·m") 5 .02 

HRRPUA.,.a, (kW/m") 200.52 

85. 7 

14 8 .59 

125.23 

30.96 

67.62 

46.34 

4 1 .58 

7.28 

13.57 

413.77 

234.85 

HRRPUA....,.,;0 (kW/m2
) 

HRRPUA....,_180 (kW/m") 

HRRPUA..,,.300 (kW/m") 

HRRPUA..,,,eoT (kW/m 2
) 

HRRPUA....,001 (kW/m') 

THRPUAFOT (MJ/m2
) 

T HRPUAoc,1 (MJ/m2 ) 

EHC..,,,eoT (kJ /g) 

EHC°"".oo, ( kJ/g) 

SEAa>g.EOT (m"/kg) 

SEAa'<l,001 (m2 / kg) 

Ambient pressure (ps ia): 14.7 

Ambie n t temperature (0 C): 24. 5 

Ambient relative humidity (%): 37. 7 

N umber of specimens: 3 

Exposed specimen area (cm"): 88.4 

Specimen bulk den sity (g/cm'): 0 .815 

Retain ing frame/grid : Yes 

Spark ign iter: Yes 

Test 2 

12.67 

109.5 

35 

21 .14 

336 

1292 

14 12 

336 - 1292 

Test 3 

12.68 

109.4 

35 

21 .33 

529 

1108 

1 205 

529 - 1108 

6029 

5103 

7 .69 

4 .31 

5 .35 

180. 74 

29.17 

37.37 

43.69 

39.63 

57.32 

56 
54.86 

9 .29 

10.75 

264.38 

211 . 14 

5916 

4056 

7 .3 

4 .92 

6 .99 

158.88 

4 3 .17 

73.7 

93.02 

34.76 

71 .01 

41 .92 

41 .18 

7 .09 

10.15 

325.04 

148.47 

0 
J ENSEN H UGH ES - ----

Average 

12.69 

109. 5 

35 

21 .23 

542 

1259 

1371 

542 - 1259 

6105 

4074 

7 .57 

4 .51 

5 .79 

180.05 

52.68 

86.55 

87.31 

35.12 

65.32 

48.09 

45.87 

7 .88 

11.49 

334.4 

198.15 
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Con e Calo rimeter T est Resu lts 

Heat Release Rate per Unit Area 
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--Test 2 
--Test 3 

--Average 

--Test 1 

--Test 2 

--Test 3 
--Average 

Test 1 : Cracking and delamination of the su rface metal layer ocurre d as th e underly ing wood and glue decomposed, 
even tua lly leading to f laming ign it ion. 

Test 2 : Cracking and delam inatio n of the surface metal layer ocurred as th e underlying wood and g lue decomposed. 
eventually leading to flaming ignit ion_ 

Test 3 : Cracking and delamination of the su rface metal layer ocurred as th e underly ing wood and g lue decomposed, 
eventually leading to f laming ign it ion. 

"' 
<t: 

0 
EN H U.JENS GH ES - ----
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C o n e Calo rimeter T est Results 

Test lnfonnatio n 

Client: FRANolpe 

Date of test: 10/23/2017 

Test e ngineer: M att DiDomizio 

Test standard: ASTM E1 345 

Ambient pressure (psia) : 14 .8 

Ambient temperature (0 C): 25. 8 

Ambient relative humidity (% ): 60. 3 

Number o f specimens: 3 
Specimen ID : Sample 2_ 50 Exposed specimen area (cm") : 88.4 

Specimen bu lk density (g/cm3): 0 .8 19 

Preparation detail s: Retaining frame used (laminated composite material). 

Orientation : Horizontal 

Spacing (mm) : 25 

Retaining frame/grid: Yes 

Spark ig ni ter: Yes 

End-of- test criterion: 2 -min after flamin g or other sign s o f combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 

Specimen th ickness (mm) 12.74 12 .7 6 

Specimen mass (g ) 105.9 119.9 

Heat flux (kW/m2 ) 50 50 

Exhaust flow rate (Us) 2 1.36 2 1 .45 

Time to s ustained f laming (s ) 75 64 

Time to flame-out (s ) 1063 10 11 

Time to end-o f -test (s ) 1183 1131 

Domain of interest (s): 75 - 1063 6 4 - 1011 

Total mass loss. EOT (g/m 2 ) 6036 7 134 

Total mass loss. DOI (g/m 2 ) 5765 6885 

MLRPUAa,,g,1019""' (g/ s ·m 2 ) 9.66 10.69 

M L RPUAa,,g,eoT (g /s ·m") 5.16 6.32 

MLRPUAa,,g,DOI (g /s -m") 5.85 7.27 

HRRPUA,,.._. (kW / m") 176 .12 227.04 

HRRPUA...,.,eo (kW/m 2
) 4 9.48 53. 2 

HRRPUA..,,._100 (kW/ m 2 ) 53.75 4 0.44 

HRRPUAavg.:,oo (kW/m") 54.84 42.46 

HRRPUA...,..eo T (kW/ m 2
) 52 60.55 

HRRPUA..,,..ooo (kW/ m") 6 1.56 71 .66 
THRPUAeOT (MJ/m") 6 1. 57 68.54 
THRPUA001 (MJ/m 2 ) 60.88 67 .92 

EHC...,..eoT (kJ/g ) 10. 2 9.61 

EHCavg_oo, ( kJ/g ) 10.56 9.8 7 

SEA.,,,,EOT (m"/ kg) 262.54 305.39 

SEA.,.,,oo, (m 2 /kg) 191 .77 266. 17 

Test 3 

12.6 7 

107. 2 

50 

2 1 .68 

70 

947 

1067 

70 - 947 

6041 

5 783 

9.88 

5.69 

6.59 

193.17 

57.73 

51.44 

48.92 

55.77 

66.65 

59.56 

58.51 

9.86 

10.12 

86.89 

73.97 

0 
JENS E N HUG H ES - ----

Average 

1 2.7 2 

111 

50 

2 1 .5 

70 

1 007 

1127 

70 - 1007 

6404 

6144 

10.08 

5.72 

6.57 

198.7 8 

53.47 

48.54 

48.74 

56.11 

66.62 

63.22 

62.44 

9.89 

10.18 

218.2 7 

177.3 1 
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Heat Rele ase Rate per Unit Area 
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5. 0 
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T ime (m in ) 

10.0 
Time (m in) 
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--Test 2 

--Test 3 

--Average 

15. 0 20. 0 

--Test 1 

--Test 2 
--Test 3 

--Average 

15.0 20. 0 

Test 1: Cracking and delamination of the su rface m etal layer ocurred as th e underlying wood and glue decomposed, 
eventually leading to f laming ignition . 

Test 2 : Cracking and delamination of the su rface metal layer ocurred as th e underlying wood and glue decomposed. 
even tually leading to flaming ignition . 

Test 3: Cracking and delamination of the su rface metal layer ocurred as th e undertying wood and glue decomposed. 
even tually leading to flaming ignition. 

Co n e Calo rimeter T est Results 0 
.JENSEN HUGHES - ----
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C o ne C a lo rimeter T est Results 

Test In formation 

Client: FRANolpe Ambient pressure (psia ): 14.7 

Date of test: 10/20/2017 

Test engineer: Matt D iDomizio 

Test standard: ASTM E1 345 

Ambient temperature (° C): 26. 8

Ambient relative humidity (%): 

Number of specimens: 3 

 

36.6 

Specimen ID: Sample 2_75 Exposed specimen area (cm2): 88.4 

Specimen bulk density (g/cm'): 0 .858 

Preparation details: Retaining frame used, fastened tigh to prevent explosive delamination. 

Orientation : Horizon tal 

Spacing (mm): 25 

Retaining frame/grid: Yes 

Spark igniter: Yes 

End-of-test cri terion: 2- min after f lamin g or other s igns of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 

Specimen thickness (mm) 12.75 12.74 

Specimen mass (g) 116.4 116.8 

Heat flux (kW/m2 ) 75 75 

Exhaust flow rate (Us) 21 .77 21 . 8 

T ime to sustained flaming (s) 28 24 

Time to flame-out (s) 936 888 

T ime to e nd-of-test (s) 1056 1008 

Domain of interest (s): 28 - 936 24 - 888 

Total mass loss, EOT (g/m2
) 7284 7590 

Total mass loss, DOI (g/m 2 ) 7127 7431 

M LRPUAavg.10190% (g/s· m 2
) 12.83 13.96 

Test 3 

12.72 

115.3 

75 

21 .93 

22 

834 

954 

22 - 834 

7081 

6993 
13.65 

M LRPUA,.,,,,eoT (g/s · m2) 6 .92 7.53 

MLRPUA:,vg.DCI (g/s m2) 7 .87 8.6 
HRRPUA.,.a1c (kW/m2) 260.81 291 .4 7 
HRRPUA..._,60 (kW/ m 2 ) 107.83 102.5 
HRRPUAavg_,.., (kW/m2) 104.42 81.99 
HRRPUAavg,3oo (kW/m2) 108.16 107. 5 

HRRPUAavg,EOT (kW/m2
) 82.91 90. 9 

HRRPUAavg.oo, (kW/m2) 95.39 104.49 

104.33 

113.91 

88.68 

103.06 
THRPUAeor (MJ/m2) 87.64 91 .71 
T HRP UA001 (MJ/m2 ) 86.7 90.38 

EHC..,.__eoT (kJ/g) 12.03 12.08 

EHCavg.001 (kJ/ g ) 12. 17 12.16 

SEAa,g,EOT (m2/kg) 196.55 322.94 

SEA.,.,,,00, (m2 /kg) 174 .9 301 . 16 
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272.08 

100.93 

0 
JENS EN HUG H ES -----

Average 

12.74 

116.1 7 

75 

2 1.83 

25 

886 

1006 

25 - 886 

7319 

7184 

13.48 

7.29 
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Con e Calo rimeter T est Results 
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eventua lly leading to flaming ign ition. 

0. 0 
 (min) 

0.0 
 (mi n ) 

0

0

 

 

 

15. 0 2

15.0 2

meta l layer ocurred as the underlying

meta l layer ocurred as the underlying

meta l layer ocurred as the underlying

5 . 0 1
Time

0 
.JENS EN HUG H ES - ----

--T est 1 

--T est 2 

--Test 3 

--Average 

. 0 

--Test 1 

--Test 2 
--T est 3 

--Average 

. 0 

wood and glue decomposed, 

wood and glue decomposed, 

wood and glue decomposed, 



 

51 

 

Cone Calorimeter T est Results 

Test lnfonnation 

C lient: FRANolpe 

Date of test: 10/24 /2017 

Test eng ineer: M att DiDomizio 

Test standa rd: ASTM E1345 
Specimen ID: Sample 3_35 

Ambient pressure (psia ): 14.7 

Ambient temperature (0 C): 26. 2 

Ambient relative hu mid ity(%): 4 8. 2 

Number of specimen s: 3 

P reparation details: Retaining frame used. 

Orientation : Horizontal 

Spacing (mm): 25 

Retaining frame/g rid: Yes 

Spark igniter: Yes 

Specimen bulk density .46 (g/cm'): 0 7 

E nd-of-test criterion: 2-min after flaming or othe r signs of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Test 3 

Exposed specimen area 8.4  (cm'): 8

Specimen th ickne ss (mm) 16.25 16.26 16.25 

Specimen mass (g ) 81.4 81 .5 80.4 

Heat flux (kW/m 2) 35 35 35 

Exhaust flow rate (Us ) 19.13 20.28 20.31 

Time to sustained flaming (s) 59 90 71 

Time to flame-ou t (s ) 718 578 887 

Time to end-of-test (s) 838 698 1007 

Domain of interest (s): 59 - 718 90 - 578 71 - 887 

Total mass loss, EQT (g/m2) 1878 1669 1900 

Total mass loss, DOI (g/m2) 1731 1359 1720 

M LRPUA.,,,,1019°"' (g/s·m 2) 3.55 3.14 2.93 

MLRPUA.,,,,eoT (g/s -m2) 2.28 2.39 1.88 

M LRPUA..,,,,oo (g/s ·m') 2.64 2 .78 2.11 
HRRPUA..,_. (kW/m2) 83.06 64.93 113.94 
HRRPUA..,.,,60 (kW/m2 ) 54.06 37.34 75.76 
HRRPUAavg,180 (kW/m2) 43.48 27.39 54.32 

HRRPUA,.,,,~oo (kW /m2) 38.26 23.15 45 

HRRPUAavg,EOT (kW/m 2) 18.19 12.63 18.92 
HRRPUAavg,oo (kW/m2) 22.68 17.43 23 
THRPUAeOT (MJ/m2) 15.26 8 .83 19.06 
THRPUA001 (M J/m2) 14.97 8 .53 18.79 

EHC°"",EOT (kJ/g) 8.13 5.29 10.03 

EHCo,g,001 (kJ/g) 8.65 6.27 10.92 

SEAa,.,,,EOT (m'/kg) 309.4 7 4 78.68 403.5 

SEAa,.,,,oo, (m 'lkg) 267 .03 400.48 353.72 

0 
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Cone Calorimeter T e st R esults 

H eat R e le ase Rate per Unit A rea 
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Test 1 : C racking and delamination of the su rface metal layer ocurred as the underlying wood and gl ue decomposed, 
eventually leading to f laming ign it ion. 

T est 2 : C racking and delamination of the su rface metal layer ocurred as the underlying wood and gl ue decomposed. 
even tually leading to flaming ign it ion. 

Test 3 : C racking and delamination of the su rface metal layer ocurred as the underlying wood and gl ue decomposed, 
even tually leading to f laming ign it ion. 
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353.79 

Cone Calorimeter T est Results 

Test Information 

Client: FRANolpe Ambient p ressure (psia): 14.8 

Date of test: 1 0/23/2017 

Test engineer: Matt DiDomizio 

Test standard: ASTM El 345 

Ambient temperature (0 C): 26. 3 

Ambient relative humidity (%): 5

Number of specimens: 3 

6 

Specimen ID: Sample 3_50 Exposed specimen area (cm"): 88.4 

Specimen bulk density (g/cm'): 0.462 

Preparation details: Retaining frame used (laminated composite material). 

Orien tation : Horizontal 

Spacing (mm): 25 

Reta ining frame/grid: Yes 

Spark igniter: Yes 

End-of-test criterion: 2 -min after flaming or other signs of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 

Specimen th ickness (mm) 16.24 16.28 

Specimen mass (g) 82 78.3 

Heat flux (kW /m 2 ) 50 50 

Exhaust flow rate (Us) 21. 22 21.24 

T ime to sustained flaming (s) 34 34 

Time to f lame-out (s) 491 712 

T ime to end-of-test (s) 611 832 

Domain of interest (s): 34 · 491 34 - 712 

Total mass loss, EOT (g/m') 2070 1899 

Total mass loss, DOI (g/m2 ) 1876 1782 

M LRPUAa,g,1019°"' (g/ s·m 2 ) 4.44 4.21 

M LRPUA,.,g,EoT (g/s·m") 3.39 2.34 

M LRPUA,.,g,oo (g/s ·m2) 4.1 2.69 

HRRPUA"""" (kW/m2) 130.86 219. 71 

HRRPUAavg,oo (kW/m') 93.33 136.26 
HRRPUAavg,180 (kW/m") 58.63 86.28 
HRRPUA.,,,;,00 (kW/m") 47.03 65.88 
HRRPUAavg,EOT (kW/m2 ) 27.05 32.07 

HRRPUAavg,OOI (kW/m") 34.64 38.58 

THRPUAeor (MJ/m") 16.55 26.7 1 

THRPUA001 (MJ/m 2 ) 15.86 26.19 

EHC...,.EOT (kJ/g) 8 14.07 

EHC...,.oo, (kJ/g) 8.46 14 .7 

SEAav,,,EOT (m"/ kg) 366.76 396.89 

SEA.,.,,oo, (m2/kg) 295.42 365.15 

Test 3 
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Cone Calorimeter Test Results 

H eat R elease Rate per U n it A rea 
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Test 1 : Cracking and delamination of the su rface metal layer ocurred as the underlying wood and glue decomposed, 
eventually leading to flaming ignition. 

T est 2 : Cracking and delamination of the su rface metal layer ocurred as the underlying wood and glue decomposed. 
even tually leading to flaming ignition. 

T est 3 : Cracking and delamination of the su rface metal layer ocurred as the underlying wood and glue decomposed, 
even tually leading to flaming ignition. 
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Cone Calorimete r Test R esults 

Test Information 

C lient: FRANolpe 

Date of test: 10/24/2017 

Test engineer: Matt DiDomizio 

Test standard: ASTM E1345 

Specimen ID: Sample 3_75 

P reparation details: Retaining frame used. 

Orientation: Horizon tal 

Spacing (mm): 25 

Ambient pressure (psia): 14.6 

Ambient temperat ure (0 C): 26. 5 

Ambient re lative humidity (%): 51 . 1 

Number of specimens: 3 

Exposed specimen area (cm") : 88.4 

Specimen bulk den sity (g/cm'): 0.472 

Retaining frame/grid : Yes 

Spark igni ter: Yes 

E nd-of-test criterion: 2-min after flaming or other signs of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Test 3 

Specimen thick ness (mm) 16.15 16.25 16.3 

Specimen mass (g) 81.4 82. 5 82.5 

Heat flu x (kW/m 2 ) 75 75 75 

Exhaust flow rate (Us) 19.87 19.89 19.87 

Time to s ustained flaming (s) 19 18 17 

T ime to f lame-out (s) 491 483 454 

Time to end- of-test (s) 611 603 574 

Domain of interest (s): 19 - 491 18 - 483 17 - 454 

Total mass loss, EOT (g/m2
) 2165 2308 2306 

Total mass loss, DOI (g/m2) 2063 2217 2204 

M LRPUA,,,.g.1019°" (g/s· m 2
) 5.95 5.9 6 .91 

MLRPUA,.,g,eoT (g/s ·m") 3.54 3.84 4.0 4 

M LRPUA-.ooo (g/s ·m") 4.35 4 .75 5.0 4 

HRRPUA.,."" (kW/m") 169.48 212.44 188.63 

HRRPUAavg,60 (kW/m2 ) 99.62 139.2 139.53 

HRRPUAavg,1 eo (kW/ m2 ) 85.93 88.47 103.08 

HRRPUAavg,3oo (kW/m") 74 .55 73.55 83.29 

HRRPUAavg.EOT (kW/m2
) 45 .95 49.12 52.61 

HRRPUAavg,ooo (kW/m") 57.16 60.88 66.47 

THRPUAEor (MJ/m") 28.12 29.67 30.25 
THRPUA001 (MJ/m2 ) 27 .03 28.36 29.09 

EHCavg,EOT (kJ/g) 12.99 12.86 13.11 

EHC.....,.,oo, (kJ/g) 13. 1 12.79 13. 2 

SEA.'<l.EOT (m"/kg) 261 .53 356.7 3 42.35 

SEA.,.,.001 (m2/kg) 214.06 328.65 294. 26 
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Cone Calorimeter Test Results 

Heat Release Rate per Unit Area 

250 

'.§ 
s: 
::':. 200 
"' I!:' 
<( 

·2 150 ::, 
a; 
a. 
a, 
1i, a:: 100 ___. 
a, 
(/} 

"' a, 
a; 

\~ 
- ~ j 

a:: 
1i, 
a, 

:r: 

50 

0 
0 .0 

Specimen Mass 

85 

80 

'.§ 
(/} 

75 "' "' E 
C: a, 
E 70 ·u 

2 .0 4 .0 

r \.. 

6 .0 
Time (min) 

8 .0 10.0 12 .0 

a, 
a. 

Cf) 

65 

60 
0 .0 

Additional Remarks 

2.0 4 .0 6 .0 
Time (min) 

--Test 1 

--Test 2 
--Test 3 

--Average 

--Test 1 

--Test 2 
--Test 3 

--Average 

8 .0 10.0 12 .0 

Test 1 : Cracking and delamination of the surface metal layer ocurred as the underlying wood and glue decomposed, 
even tually leading to flaming ignition. 

Test 2 : Cracking and delamination of the surface metal layer ocurred as the underlying wood and glue decomposed. 
eventually leading to flaming ignition. 

Test 3 : Cracking and delamination of the surface metal layer ocurred as the underlying wood and glue decomposed, 
eventually leading to flaming ignit ion. 
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Cone Calorimeter Test Results 

Test Information 

Client: FRANolpe 

Date of test: 11/02/2017 

Test engineer: Matt DiDomizio 

Test standard: ASTM E1345 

Specimen ID: Sample 4_25 

Ambient pressure (psia): 14.9 

Ambient temperature ("C): 25.9 

Ambient relative humidity (%): 47.1 

Number of specimens: 3 

Exposed specimen area (cm'): 88.4 

Specimen bulk density (g/cm'): 1.176 

0 
JENSEN HUGHES ,.._.,,. __ ._, 

Preparation details: Plastic specimen wrapped in aluminum foil. Reta ining frame and 25 mm spacing used. 

Orientation: Horizontal Retaining frame/grid: Yes 

Spacing (mm): 25 Spark igniter: Yes 

End-of-test criterion: 2-min after flaming or other signs of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Test 3 Average 

Specimen thickness (mm) 4.22 4.16 4.17 4.18 

Specimen mass (g) 50.3 50.2 50.2 50.23 

Heatfiux (kW/m') 25 25 25 25 

Exhaust flow rate (Lis) 21.59 21.53 21.63 21.58 

Time to sustained flaming (s) 81 82 83 82 

Time to fiame-out (s) 671 587 621 626 

Time to end-of-test (s) 791 707 741 746 

Domain of interest (s): 81 - 671 82 - 587 83 - 621 82 - 626 

Total mass loss. EOT (g/m') 5577 5577 5543 5566 

Total mass loss, DOI (g/m') 5572 5550 5531 5551 

MLRPUA.,,._1o.o0% (g/s·m') 18.36 19.31 18.32 18.67 

MLRPUA.,,.,eoT (g/s m') 7.06 7.87 7.49 7.47 

MLRPUA.,.,000 (g/s·m') 9.44 10.97 10.26 10.22 

HRRPUA.,."' (kW/m') 558.6 567. 73 615.36 580.56 

HRRPUA.,.,60 (kW/m') 232.92 233.45 236.68 234.35 

HRRPUA.,._180 (kW/m') 385.9 396.71 397.44 393.35 

HRRPUA""'_300 (kW/m') 410.19 420.72 4 11.01 4 13.97 

HRRPUA.,.,EOT (kW/m' ) 175.08 195.17 185.58 185.28 

HRRPUA.,._oc, (kW/m') 233.96 272.59 254.46 253.67 

THRPUAeOT (MJ/m') 138.66 138.18 137.7 138.18 

THRPUA001 (MJ/m') 138.27 137.93 137.15 137.78 

EHC.,.,EOT (kJ/g) 24.86 24.78 24.84 24.83 

EHC.,.,oo, (kJ/g ) 24.82 24.85 24.8 24.82 

SEA,,,,,EOT (m'/kg) 846.53 635.81 574.59 685.64 

SEA,,,,,oo, (m'ikg) 640.06 497.78 443.1 526.98 
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Cone Calorimeter Test Results 

Heat Release Rate per Unit Area 
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Test 1: Specimen burned c leanly w ithout warping, leaking. or other notable events. 

Test 2 : Specimen burned c leanly w ithout warping, leaking. or other notable events. 

Test 3 : Specimen burned c leanly w ithout warping, leaking , or other notable events. 
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0 Cone Calo rimeter T est Results .JENS EN HUGH ES 

Test lnfonnation 

C lient: FRANolpe 

Date of test: 11/02/2017 

Test e ngineer: M att D iDomizio 

Test standard: ASTM E1345 
Specimen ID: Sample 4_ 50 

Ambient p ressure (psia) : 14.9 

Ambient temperature ( 0 C): 25. 7 

Ambient relative hu midity (%): 45. 9 

N umber of specimens: 3 
Exposed specimen a rea (cm2

) : 88.4 

Specimen bulk den sity (g/cm'): 1 .174 

P reparation details: P lastic specimen wrapped in aluminum foil. Retaining frame and 25 mm spacing used. 

Orientation: Horiz on tal 

Spacing (mm) : 25 

Retaining frame/grid: Yes 

Spark igniter: Yes 

End -of-test criterion: 2-min after flaming or other s igns of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 

Specimen thick ness (mm ) 4.2 4.2 

Specimen mass (g) 50. 9 50. 2 

Heat flux (kW/m2 ) 50 50 

Exhaust flow rate (Lis) 23.25 23.26 

T ime to s ustained flaming (s) 27 26 

Time to f lame-ou t (s) 329 322 

Time to e nd-of-test (s) 449 442 

Domain of interest (s): 27 - 329 26 - 322 

Total mass loss, EOT (g/m2
) 5713 5638 

Total mass loss, DOI (g/m2 ) 5689 5604 

M LRPUA...,,_10 19mo, (g/s· m 2
) 29.8 7 29. 1 

M LRPUA...,,.eoT (g/s ·m2) 12.72 12.76 

MLRPUA..,.000 (g/s m 2
) 18.76 18.85 

HRRPUA.,. .. (kW/m2) 968.14 972.75 

HRRPUA...,,.60 (kW/m2 ) 399.76 385.29 

HRRPUA..,._,ao (kW/m2) 677.87 659.87 

HRRPUAa,g,3oo (kW/m2) 4 74 .31 4 62. 18 

HRRPUAa,g,eoT (kW/m2
) 317.92 314 .43 

HRRPUAa,gooo (kW/ m 2
) 4 71 .22 468.36 

THRPUAeOT (MJ/m2) 143.06 139.29 
T HRPUA001 (M J/m2 ) 142.78 139.1 

EHC...,,_eoT (kJ/g) 25.04 24.71 

EHCa,g,001 (kJ/g ) 25. 1 24.82 

SEA,,,.,_eoT (m2/kg) 318.88 524.9 

SEA,,'9,001 (m2/kg) 197.1 358. 74 
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Con e Calo rimeter T est R esults 

H eat Release Rate per Unit A rea 
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Test 1: Specimen burned cleanly without warping, leaking, or other notable events. 

Test 2 : Specimen burned c leanly without warping, leaking, or other notable events. 

Test 3 : Specimen burned c leanly without warping , leaking, or other notable events. 
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0 
JENSEN HUG HES 

....., _____ C o n e C a lo rimeter T est Results 

Test In formatio n 

Client: FRANolpe 

Date of test: 11/02/2017 

Test engineer: Matt D iDomizio 

Test standard: ASTM E1345 
Specimen ID: Sample 4_75 

Ambie nt pressure (psia): 14 .9 

Ambie nt temperature (°C): 25.2 

Ambie nt relative humidity(%): 44. 8 

Number of specimens: 3 
Exposed specimen a rea (cm'): 88.4 

Specimen bulk density (g/cm'): 1 .183 

Preparation details: Plastic specimen wrapped in a luminum foil . Retaining frame and 25 mm spacing used. 

O rientation: Horizon tal 

Spacing (mm): 25 

Retain ing frame/grid: Yes 

Spark igniter: Yes 

End -of-test criterion: 2-min after f laming or other s igns of combustion have ceaced. 

Test Results 

T est ID Test 1 Test2 

Specimen thickness (mm) 4 .16 4 .16 

Specimen mass (g) 50. 6 50. 6 

Heat f lux (kW/m') 75 75 

Exhaust flow rate (Lis) 23.45 23.86 

Time to s ustained flaming (s) 15 14 

T ime to flame-out (s) 235 213 

Time to end-of-test (s) 355 333 

Domain of interest (s): 15 - 235 14 - 213 

Total mass loss, EOT (g/m2
) 5718 5701 

Total mass loss, DOI (g/m2
) 5683 5658 

MLRPUA,.,,,.10190% (g/s·m2
) 40.48 4 1.46 

M LRPUJ\.,g.EoT (g/s·m') 16.07 17.07 

MLRPUA""",oa (g/s·m') 25.67 28.25 

HRRPUA,,. .. (kW/m') 1428.4 1437.39 

HRRPUA.,,,,,_.0 (kW/m2 ) 595.26 576. 73 

HRRPUA"""·"'" (kW/m') 807.12 778.95 
HRRPUA..,,.,300 (kW/m') 500.45 476.6 

HRRPUA.,,,,, ,EOT (kW/m2
) 425 429.69 

HRRPUA8"",oa (kW/m2
) 674.61 715.34 

THRPUAem (MJ/m') 151 .29 143. 51 
T HRPUA001 (MJ/m2) 149.07 143.04 

EHC.,,,,,_eoT (kJ/g) 26.46 25.17 

EHC"""_oo, (kJ/g) 26.23 25.28 

SEAasg,EOT (m'/kg) 593.85 517.74 

SEA,-.,,001 (m2/kg) 397.63 250. 17 

Test 3 

4 .2 

50.9 

75 

24.18 

15 

217 

337 

15 - 217 

5735 

5689 
42.09 

16.97 

27.99 

1445.83 

554.36 

786.82 

478.64 

4 26.41 

707,87 

144.13 

143.68 

25.13 

25.26 

216.23 

151.56 

Average 

4 .17 

50.7 

75 

23.83 

15 

222 

342 

15 - 222 

5718 

5676 
4 1.35 

16.7 

27.3 

14 37.21 

575.4 5 

790.96 

485.23 

4 27.03 

699.27 

146.31 

145.27 

25.59 

25.59 

442.61 

266.45 
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Cone Calorimeter Test Results 

Heat R elease Rate per Unit A rea 
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Test 1 : Specimen burned cleanly w ithout w arping, leaking, or other notable events. 

Test 2 : Specimen burned c lea nly w ith out w arping, leaking, or other notable even ts. 

Test 3 : S pecimen burned cleanly with out warping, leaking, or other notable even ts. 
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--T est 2 
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Cone Ca lo rim ete r T est Re sults 

Test Information 

Client: FRANolpe 

Date of test: 01/02/2018 

Test engineer: Matt DiDomizio 

Test standa rd: ASTM E1345 
Specimen ID: Sample 5_25 

Preparation details: 

Orientation: Horizontal 

Spacing (mm): 60 

Ambient pressure (psia): 15 

Ambie nt temperature (°C): 24. 5 

Ambient relative humid ity(%): 18. 3 

Number of specimens: 3 

Exposed specimen area (cm2): 88.4 

Specimen bulk den sity (g/cm'): 1 .313 

Retain ing frame/grid: Yes 

Spark ign iter: Yes 

End-of-test criterio n: 2-min after flaming or other signs of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Average 

Specimen th ickness (mm) 3.77 3.78 3.78 

Specimen mass (g) 49.8 49. 7 4 9.75 

Heat flux (kW/m2 ) 25 25 25 

Exhaust f low rate (Lis) 22.33 22.19 22.26 

Time to s ustained flaming (s) 907 951 929 

T ime to flame-out (s) 1098 1156 1127 
Time to e nd-of-test (s) 1218 1276 124 7 

Domain of interest (s): 907 - 1098 951 - 1156 929 - 1127 

Total mass loss. EOT (g/m2
) 788 826 807 

Total mass loss, DOI (g/m2 ) 622 642 632 

M LRPUAavg,1019°" (g/s·m2
) 1.56 1.42 1.49 

M LRPUA,.,g,eoT (g/s m2) 0.65 0.65 0.65 

MLRPUA..,,,,000 (g/s·m2) 3.25 3.11 3.18 
HRRPUA.,.a1< (kW/m2) 117 .98 125.63 121. 8 

HRRPUA..,,,,60 (kW/m2
) 32.04 49.44 40.74 

HRRPUA..,,,_,so (kW/m2 ) 75.9 75.02 75.46 

HRRPUA..,,,;ioo (kW/m2) 50. 31 48.31 49.31 

HRRPUA..,,,,eoT (kW/m2
) 13.26 11.48 12.37 

HRRPUA..,,,,oo, (kW/m2) 73.65 68.75 71 .2 

THRPUAem (MJ/m2) 16. 16 14.66 15.41 

THRPUAIX)1 (MJ/m2
) 14. 13 14.15 14 .14 

EHC..,,,,EOT (kJ/g) 20.52 17.75 19.13 

EHC..,,,_oo, (kJ/g) 22. 7 22.05 22.38 

SEAa,g,EOT (m2/kg) 11606.06 13090.41 12 348.24 

SEAa,;,,IX)I (m2/kg) 2240.46 4227.55 3234 

0 
JENS EN H UGHES 
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Cone Calorimeter Test Results 

Heat Release Rate p er Unit A rea 
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Test 1 : Significant int umescing. 60 mm spacing required to avoid igniter contact. 

Test 2 : Significant intumescing, 60 mm spacing required to avoid igniter contact. 
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Cone Calo rim eter T est Results 

Te st In formatio n 

Client: FRANolpe 

Date of test: 01/02/2018 

Test engineer: M att DiDomizio 

Test standard: ASTM E1345 
Specimen ID: Sample 5_ 50 

Preparation details: 

O rien tation: Horizon tal 
Spacing (mm): 25 

Ambient pressure (psia): 15 

Ambient temperature (0 C): 24. 7 

Ambient relative humidity(%): 18.5 

Number of specimens: 3 

Exposed specimen area (cm'): 88.4 

Specimen bulk density (g/cm3): 1 .31 

Retaining frame/grid: Yes 
Spark igniter: Yes 

End-of-test criterio n: 2-min after f laming or othe r signs of combustion have ceaced. 

Test R esults 

Test ID Test 1 Test 2 Average 

Specimen th ick ness (mm) 3.77 3.72 3.75 

Specimen m ass (g) 49.4 48.8 49.1 

Heat flux (kW/m') 50 50 50 

Exhaust flow rate (Lis) 22.87 22.95 22.91 

Time to sustained flaming (s ) 29 39 34 

Time to f lame-ou t (s) 587 727 657 

Time to end-of-test (s) 707 847 777 

Dom ain of interest (s): 29 - 587 39 - 727 34 - 657 

Total mass loss, EOT (g/m') 3348 3292 3320 

Total mass loss, DOI (g/m') 3160 3113 3137 

M LRPUAavg,10- (g/s·m 2
) 6.03 5.08 5.56 

M LRPUAavg,eoT (g/s ·m2) 4.73 3.88 4.31 

M LRPUAavg,DOI (g/s·m2) 5.66 4 .53 5.1 
HRRPUA.,. .. (kW/m') 206.9 240. 51 223. 71 

HRRPUAavg.&o (kW/m ') 112.95 139. 78 126.37 
HRRPUAavg,1ao (kW/m') 154.32 159.9 157. 11 

HRRPUAa,g.300 (kW/m') 143 .66 136.09 139.87 

HRRPUA...,,.EoT (kW/m') 111 .3 96.71 104 
HRRPUA...,,,001 (kW/m') 133.23 114.86 124.05 
THRPUAeor (MJ/m') 78.78 82 80.3 9 
THRPUA001 (M J/m') 74 .45 79.12 76.79 

EHCavg.EOT (kJ/g) 23.53 24.9 1 24.22 

EHC...,,.oo, (kJ/g) 23.56 25.42 24.49 

SEAa,g,EOT (m2/kg) 1607.31 3020.37 2313.84 

SEA.,.,,oo, (m'/kg) 1297.35 2747.88 2022.61 

0 
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Cone Calo rim eter Test Results 

H eat Release Rate per Unit Area 
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Test 1: Significant intumescing, char layer rose up into cone heater (no contact). 

Test 2: Significant intumescing , char layer rose up into cone heater (no contact). 
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Cone Calorimete r T est R esults 

Test Information 

Client: FRANolpe 

Date of test: 01/02/2018 

Test engineer: Matt D iDomizio 

Test standard: ASTM E1 345 
Specimen ID: Samp le 5_75 

Preparation deta ils: 

Ori en tati on : Horizo n tal 

Spacing (mm): 25 

Ambient pressure (psia) : 15 

Ambient temperature (° C): 25. 6 

Ambient relative h umidity (%): 17. 5 

Number of specimens: 3 

Exposed specimen area (cm'): 88.4 

Specimen bulk density (g/cm'): 1 .306 

Retaining frame/grid: Yes 

Spark igniter: Yes 

End-of-test cri terio n: 2-min after flamin g or other sign s of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Average 

Specimen th ic kness (mm) 3 .75 3.83 3 .79 

Specimen mass (9) 48. 7 50.4 49.55 

Heat flux (kW/m2 ) 75 75 75 

Exhaust flow ra te (Us) 23.31 23.46 23.39 

T ime to sustai ned flaming (s) 18 13 16 

T ime to flame-out (s ) 482 594 538 

T ime to end-of-test (s ) 602 714 658 

Domain of interest (s): 18 - 482 13 - 594 16 - 538 

T otal mass loss, EOT ( g/m2
) 3505 3978 3742 

Total mass loss, DOI (g/m2 ) 3265 3748 3507 

M LRPUA...,,_, 0 ,.0% (g/s·m2
) 7 .94 7.69 7 .82 

M LRPUA...,,,eoT ( g/s·m2) 5 .81 5.58 5.7 

M LRPUA...,,_0 o, (g/s·m2) 7 .03 6.45 6 .74 
HRRPUApeak (kW/m2) 298.26 345.01 321 .64 

HRRPUA...,,_60 (kW/m2 ) 146.5 120.02 133. 26 
HRRPUA...,,_,so (kW/m2) 194.02 229.95 211 .98 
HRRPUA,..,,_,00 (kW/m2) 186.42 214.98 200. 7 

HRRPUAavg.EOT ( k W/m2
) 140.93 135. 12 138.02 

HRRPUAavg.ooo (kW/m2) 169.37 157.49 163.43 
THRPUAeOT (MJ/m2) 84.96 96.59 90.78 
T HRPUA001 (MJ/m 2 ) 78.73 91 .63 85.18 

EHC...,,,eoT (kJ /g ) 24. 24 24.28 24.26 

EHC...,,_oo, ( kJ/g ) 24. 11 24.45 24.28 

SEAa,g,EOT (m2/kg ) 1785.17 1196.79 1490.98 

SEAav;,,001 (m2 / kg) 1498.54 999.29 1248.92 

0 
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Cone Calorimeter Test Results 

H eat R elease R ate per Unit Area 
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Test 1: Significant int umescing , char layer rose up into cone heater (n o con tact). 

T est 2 : Significan t intumescing , char layer rose up into cone heater (n o con tact). 
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Con e Ca lo rime te r T est Results 

Test lnfonnation 

Client: FRANolpe 

Date of test: 01/03/2018 
Test engineer: Matt DiDomizio 

Test standard: ASTM E1 345 

Specimen ID: Sample 6_25 

Preparation details: 

Orientation: Horizontal 
Spacing (mm) : 25 

E nd-of-test criterion : L ast recorded value. 

Test Results 

Test ID 

Specimen thick ness (mm) 

Specimen mass (g) 

Heat f lux (kW/m2 ) 

Exhaust flow rate (Us) 

T ime to sustained flaming (s) 

T ime to flame-out (s) 

T ime to end-of-test (s) 

Domain of interest (s): 

Total mass loss, EOT (g/m2
) 

Total mass loss, DOI (g/m2 ) 

M LRPUA,.,,..10190% (g/s·m 2
) 

M LRPUA_,,EoT (g/s m2) 

M LRPUAa,g,001 (g/s·m2) 

HRRPUA,,.., (kW/m2) 

HRRPUAa,,g,60 (kW/m2
) 

HRRPUAa,,g,180 (kW/m2) 

HRRPUAa,,g,300 (kW/m2) 

HRRPUAa,,g,EOT (kW/m2
) 

HRRPUAa,,g,001 (kW/m2) 
THRPUAEOT ( M J/m2) 

THRPUA001 (M J/m2 ) 

EHC...,,EOT (kJ/g) 

EHCa,g,001 (kJ /g) 

SEAa-,,EOT (m2/kg) 

SEA • .,,oo, (m2/kg) 

Test 1 

7 .14 
113.7 

25 
21.73 
176 

225 
345 

176 - 225 
331 
97 

1.65 

0 .99 
1.95 
8 .88 

3.43 

0 

0 

2 .2 
2 .79 
0 .76 
0 .14 

2.29 
1.4 

8679.94 

9054.99 

Ambient pressure (psia): 14 .9 

Ambient temperature ( 0 C): 24.2 
Ambient relat ive humidity(%): 18. 8 
N umber of specimens: 3 

Exposed specimen area (cm2): 88-4 
Specimen bulk den sity (g/cm'): 1 .508 

Retaining frame/grid : Yes 
Spark ign iter: Yes 

Test 2 
7 .08 

113.3 
25 

21 .75 
172 

199 

259 
172 - 199 

191 

63 
1.25 

0 .81 
2 .23 
7 .71 

3 .75 

0 
0 

1.45 
2 .1 

0 .38 
0 .05 
1.97 
0 .87 

5090.53 

1303.63 

Average 

7 .11 

113.5 
25 

21 .74 
174 

212 

302 
174 - 212 

261 

80 
1.45 

0 .9 
2 .09 
8 .3 

3 .59 

0 
0 

1.82 
2.45 
0 .57 

0 .09 
2 .13 
1.13 

6885.24 

5179.31 
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Cone C a lorimete r T est Results 

Heat Release Rate per Unit Area 
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T est 1 : Flame extinction occurred less than 60 s after ignition. At this time the igniter was placed back into position in an 
atttempt to initiate reignition. No reignition occurred through t he e nd -of-test. 

Test 2 : Flame extinction occurred less than 60 s after ignition. At this time the igniter was placed back into position in an 
atttempt to initiate reignition. No reignition occurred through t he e nd -of-test. 
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C o ne Calo rimeter T est R esults 

Tes t lnfo m,atio n 

Client: FRANolpe 

Date of test: 0 1/03/2018 

Test engineer: Matt DiDomizio 

Test standard: ASTM E 1 345 
Specimen ID: Samples 6 _ 50 

P reparation details: 

Orientation : Horizon tal 

Spacing (mm) : 25 

Ambient p ressure (psia) : 14 .9 

Ambie nt temperat ure (0 C): 23. 8 

Ambient relat ive humid ity (%): 18. 2 

Number of specimens: 3 

Exposed specimen area (cm2) : 88.4 

Specimen bulk den sity (g/cm'): 1 .536 

Retaining frame/grid : Yes 

Spark ig niter: Yes 

E nd - of-test criterion: 2 -min after flaming or other signs o f combustion have ceaced. 

Test R esults 

Test ID Test 1 Test 2 Average 

Specimen thickness (mm) 6.92 6 .56 6.74 

Specimen mass (g) 110.3 105.2 1 07.75 

Heat flux (kW/m 2
) 50 50 50 

Exhaust flow rate (Lis) 22.62 22.65 22.64 

Time to sustained flaming (s) 285 253 269 

Time to flame-ou t (s ) 1367 121 1 1289 

Time to end-of-test (s ) 1487 1331 1409 

Domain o f interest (s ): 285 - 1367 253 - 12 1 1 269 - 1289 

Total mass loss, EOT (g /m 2
) 6239 5882 6061 

Total mass loss, DOI (g /m 2) 547 1 5214 5343 

MLRPUAavg,1ol90% (g/s·m 2
) 5.62 5.76 5.69 

MLRPUA,.,,,,eoT (g/s ·m2) 4 .1 9 4.42 4 .3 
MLRPUA,wg,oo (g/s·m2) 5.05 5.44 5.2 5 

HRRPUA.,.a• (kW / m2) 136.26 136.92 136.59 

HRRP UA""ll.60 (kW/m 2
) 86.85 70.68 78.77 

HRRPUA"""·"'" (kW / m2) 1 01 .0 1 92.09 96.55 

HRRPUA..,,,.300 (kW/m2) 1 07 .06 94.41 1 00. 73 

HRRPUA""",eoT (kW /m 2
) 73.73 75.66 74.69 

HRRP UA""".oa (kW/ m 2
) 100.13 103.03 1 0 1.58 

THRPUAeor (M J/ m2) 109.71 100. 77 1 05. 24 
T HRPUA001 (MJ/m 2 ) 108.43 98.7 9 1 03. 61 

EHCovg,EOT (kJ /g) 17.58 17.1 3 17.36 

EHC8"".001 (kJ /g ) 19. 82 18.95 19.38 

SEAa,g.EOT (m2/ kg) 2 183.6 7 1454.16 1818.92 

SEA.v.,.001 (m 2/kg) 1854.97 1274 .47 1564.72 

0 
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Cone C a lorimete r Test Results 

Heat Release Rate per Unit Area 
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Test 1 : Char layer caused flame extinct ion shortly after ignitio n -- re ign ition occurred subsequently . 

T est 2 : Char layer caused flame extinct ion shortly after ignitio n -- re ign ition occurred subsequently . 
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Cone Calo rim ete r Tes t Results 

Test lnfonnation 

Client: FRANolpe 

Date of test: O 1/03/2018 

Test engineer: Matt DiDomizio 

Test standard: ASTM E1 345 

Specimen ID: M iles_ 75 

Manufacturer: Miles 

Preparation de tails: 

Orientation: Horizontal 
Spacing (mm): 25 

Ambient pressure (psia): 14.9 

Ambient temperature (°C): 26.3 

Ambient relative humidity (%): 17.9 

Number of specimens: 3 

Exposed specimen area (cm2): 88.4 

Specimen bulk densi ty (g/cm'): 1 .524 

Retaining frame/grid: Yes 

Spark igniter: Yes 

End-of-test criterion: 2-min a fter flaming or other s igns o f combustion have ceaced. 

Test Resul ts 

Test ID Test 1 Test 2 Average 

Specimen thickness (mm) 7.26 7.1 9 7.23 

Specimen mass (9) 118 117.7 117.85 

Heat f lux (kW/m') 75 75 75 

Exhaust flow rate (Us) 23.23 23.25 23.24 

T ime to sustained flaming (s) 55 175 115 

T ime to flame-out (s ) 1365 1374 1370 

T ime to end-o f-test (s) 1485 1494 1490 

Domain of interest (s ): 55 - 1365 175 - 1374 1 15 - 1370 

Total mass loss, EOT (g/m2
) 7014 6991 7002 

Total mass loss, DOI (g/m 2) 6768 651 1 6640 
M LRPUA.,,,,_10 ..,,,,. (g/s·m 2) 6.7 6.4 7 6 .58 

M LRPUA..,,,.eoT (g/s m2) 4.72 4.68 4 .7 

M LRPUAavg,oc, (g/s·m2) 5.16 5.43 5.3 
HRRPUA.,. .. (kW/ m2) 1 72 .07 163.12 167.59 
HRRPUA..,,_60 (kW/m 2) 9.78 39.66 24 .72 

HRRPUA..,,_1oo (kW/ m2) 2 1.13 86.99 54 .06 
HRRPUA,.,,,.300 (kW/ m2) 65.99 99.55 82.77 

HRRPUA..,,,eoT (kW/m2 ) 99.09 90.25 94 .6 7 

HRRPUA..,,_oo (kW/m2) 108.79 108.96 108.8 7 
THRPUAeor (MJ/m2) 147 .24 1 34. 91 14 1.0 7 
THRPUA001 (MJ/m2 ) 142.59 1 30. 74 136.6 7 

EHC..,,_EOT (kJ/g) 20.99 19.3 20.15 

EHC..,,_oo, (kJ/g) 2 1.0 7 20.08 20.57 

SEAa"!j.EOT (m2/ kg) 1841 .68 904.54 13 73.11 

SEAa"".001 (m2/kg ) 1812.76 886. 16 134 9.46 

0 
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Cone Calorimeter T est Results 

Heat Releas e Rate per U nit Area 

200 

J§ 180 
:s:: '=- 160 
"' a, 140 
·2 120 ::> 

100 
a, 
c5 a:: 80 
a, 

60 V) 

"' a, 
w 40 a:: 
c5 a, 20 
:i:: 

0 
0 .0 5 .0 

Specimen M ass 

130 

120 

11 0 
:§ 
V) 
V) 

"' E 
C 
Q) 

E ·.::; 
Q) 
Q. 
(J) 

100 

90 

80 

70 

60 

50 
0 .0 

Additional Remari<s 

.. , 

5 .0 

10.0 

' ,., 

15. 0 
Time (min) 

' 
10 .0 15.0 

T ime (m in) 

0 
JENSEN HUGHE.,._.'IN __ ....

--Test 1 
--Test 2 

--Average 

20.0 25.0 30. 0 

--Test 1 
--T est 2 

--Average 
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Test 1 : Ignition was followed by extinction in less t han 1 m inute as the char layer formed. Re-ig nition occurred 
subseqently. 

T est 2 · ionition was followed by extin ction in less t han 1 m inute as the char layer formed Re-ionit ion occurred 
subseqently. 
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C o n e Ca lo rime te r T est R esu lts 

Test lnfonnation 

Client: FRANolpe 
Date of test: 01/03/2018 

Test e ng ineer: Matt D iDomizio 

Test standard: ASTM E1345 
Specimen 10: Sample 7 _ 35 

P reparatio n detai Is: 

Orie n tation : Horizon tal 

Spacing (mm): 25 

Ambient pressure (psia): 14.9 
Ambient temperature (° C ): 24. 1 

Ambient relative humidity (%): 18. 2 

Number of specimens: 3 

Exposed specimen a rea (cm'): 88.4 

Specimen bulk densi ty (g/cm'): 1 .824 

Retaining frame/grid : Yes 

Spark igniter: Yes 
End- of-test criterion: 2 - min after f laming or other signs of combustion have ceaced. 

Test R esults 

Test ID Test 1 Test 2 Average 

Specimen th ickness (mm) 3 .25 3.2 7 3.26 

Specimen mass (g) 60 60. 1 60.05 

Heat flux ( kW/m 2) 35 35 35 

Exhaust flow rate (Us) 22. 07 22.02 22.05 
T ime to sustained f laming (s ) 574 769 672 

T ime to flame-out (s) 941 1048 995 

T ime to end-o f-test (s ) 1061 1 168 1115 

Domain of interest (s): 574 - 941 769 - 1048 672 - 995 

Total mass loss, EOT (g/m2 ) 1157 1176 1 167 

Total mass loss, 001 (g/m2
) 480 330 405 

M LRPUA"""'_10.,0% (g / s ·m 2 ) 1 .2 1 1.09 1 .15 

MLRPUAavg.Eo T (g/s -m') 1.1 1 .01 1.05 
MLRPUA..,,_oo, (g /s ·m2) 1 .31 1.18 1 .24 

HRRPUAoea (kW/ m2) 64.22 42.92 53.57 

HRRPUAavg.60 (kW/m2) 2 1 .18 16.56 18.87 

HRRPUAavg.180 (kW/ m 2
) 4 1.41 29.4 35.4 

HRRPUAevg.3oo (kW/ m 2
) 35.82 2 7. 1 3 1.46 

HRRP UAavg,EOT (kW/m 2
) 13 .38 9 .19 11.28 

HRRPUAavg_oo (kW/ m2) 32. 87 2 7.93 30.4 

THRPUAEOT (MJ/m2) 14 . 2 10.74 12.4 7 

T HRPUAoc, (MJ/m 2
) 12 .08 7.8 1 9.95 

EHCavg,EOT (kJ/ g) 12.27 9 .13 10.7 

EHCavg,OCI (kJ/g ) 25. 16 23.69 24.42 

SEAav.,,EOT (m2/ kg) 8446.25 6968.17 7707 .21 

SEAav;i ,OCI (m 2/kg) 3848.6 4676.41 4 262 .5 

0 
.JENSEN H UGHES - ----
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Co ne Ca lo rimete r Te st Results 

Heat R ele ase Rate p er Uni t Area 
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--Average 

Test 1 : Delamination in the first minute caused by a gas bubble forming under the top layer of fiberglass, and 
subsequently popping open w ith a loud "crack". 

Test 2 : Delamination in the first minute caused by a gas bubble forming under the top layer of fiberglass. and 
subsequently popping open w ith a loud "crack". 

0 
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Con e Calo rimeter T est R esu lts 

Test In fo rm atio n 

Client: FRANolpe 

Date of test: 01/03/2018 

Test eng ineer: Matt DiDomizio 

Test standard: ASTM E1 345 
Specimen ID: S ample 7_ 50 

Preparation detai ls: 

O rientation: Horizontal 

Spacing (mm): 25 

End-of-test criterion: L ast recorded value. 

Test R esults 

Test ID 

Specimen thickness (mm) 

Specimen mass (g) 

Heat flux (kW/m 2
) 

Exhau st flow rate (Us) 

T ime to sustained flaming (s) 

T ime to flame-out (s ) 

T ime to e nd-of-test (s) 

Domain of interest (s ): 

Total mass loss, EOT (g/ m ' ) 

Total mass loss. DOI (g / m ') 

M LRPUA,.,,,.1019°"" (g/s·m 2
) 

MLRPUA-.eo T (g/s m 2
) 

M LRPUA-.001 (g/s ·m2) 

HRRPUA,,."" ( kW/m2) 

HRRPUA""!l.60 (kW/m2
) 

HRRPUA _ _ ,.,o (kW/m2) 

HRRPUA""",300 (kW/ m2) 

HRRPUA""!l,EOT (kW/m 2
) 

HRRPUA- .001 (kW/m2
) 

THRPUAeOT (MJ/m2) 

T HRPUA001 (MJ/m ') 
EHC _ _ EOT ( kJ /g) 

EHC-.oo, ( kJ /g) 
SEAa,g,EOT (m2/ kg) 

SEA,,-.,,001 (m 2/kg) 

Test 1 

3 .28 

60. 3 

50 

22.38 

226 

4 96 

616 

226 - 496 

1128 

828 

2 .99 

1 .86 

3 .06 

137 .2 

43.78 

84. 01 

65. 37 

36.56 

69. 27 

22.54 

18. 75 

19.98 

22.66 
2441 .86 

1195.98 

Ambient pressure (psia) : 14.9 

Ambient temperature ( °C): 25. 5 

Ambient relative h umid ity (%): 18. 8 

N umber o f specimens: 3 

Exposed specimen area (cm') : 88.4 

Specimen bulk densi ty (g/ cm') : 1 .836 

Retaining frame/grid: Yes 

Spark ign i ter: Yes 

Test 2 

3.23 

60. 2 

50 

22.43 

116 

958 

958 

116 - 958 

14 89 

1296 

1.94 

1.55 

1.54 

120. 76 

30.62 

57.34 

65.14 

34.23 

38.63 

32.82 

32.56 

22.04 

25. 12 

331 7 .54 

2943.96 

Average 

3.26 

60.25 

50 

22.41 

171 

727 

787 

171 - 727 

1309 

1062 

2.47 

1.71 

2.3 

1 28.98 

37.2 

70.68 

65.26 

35.39 

53.95 

2 7.68 

25.65 

21 .0 1 

23.89 
2879 .7 

2069.97 

C:> 
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Cone Calorimeter Test Res ults 

Heat Release Rate per Unit Area 
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--Average 

8.0 10 .0 12 .0 

Test 1 : Delamina tion in the first minute caused by a gas bubble forming under the top layer of fiberg lass, and 
subsequently popping open with a loud "crack" . 

Test 2 : Delamina tion in the first m inute caused by a gas bubble forming under th e top layer o f fiberg lass, and 
subsequently popping open w ith a loud "crack" . 

0 
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Cone Calo rimeter T est Results 

Test Information 

C lie nt: FRANolpe 

Date of test: 01/03/ 20 18 

Test e ng ineer: M att DiDomizio 

Test s tanda rd : ASTM E 1345 
Specimen ID: Sam ple 7_75 

P reparation details: 

Orientation: Horizontal 

Spacing (mm): 25 

Ambie nt pressure (psia) : 14.9 

Ambie n t temperatu re (° C): 25. 7 

Ambie nt relative humid ity (%): 18 . 3 

N umber o f specimens: 3 

Exposed specimen area (cm') : 88.4 

Specimen bulk den sity (g/ cm'): 1 .825 

Retaining frame/grid : Yes 

Spark ign iter: Yes 

E nd -of-test criterio n: 2 -min after flaming or other sign s of combustion have ceaced. 

Test Results 

Test ID Test 1 Test 2 Average 

Specimen thickness (mm ) 3 .28 3 .26 3.27 

Specimen mass (g) 60. 1 60. 3 60.2 

Heat flux (kW/m2 ) 75 75 75 

Exhau st flow rate (Lis ) 22.98 22. 9 22.94 

T ime to s us tained flami ng (s ) 40 40 40 

T ime to flame-out (s ) 338 338 338 

Time to e nd-o f- test (s ) 458 458 4 58 

Domain of interest (s) : 40 - 338 4 0 - 338 4 0 - 338 

Total mass loss, EOT (g /m 2
) 14 37 1324 1380 

Total mass loss. DOI (g /m ') 1249 1189 1 2 19 

M LRPUAavg,10190% (g / s ·m 2
) 4.45 4 .64 4 .55 

MLRPUAavg,EOT (g/s·m 2
) 3 .13 2 .89 3 .01 

M LRPUAavg.DOI (g/s ·m2) 4 .17 3 .98 4 .07 

HRRPUA.,."" (kW/m') 154.15 189. 11 171.63 

HRRPUAavg,60 (kW/m2 ) 85.32 37.62 61 .47 

HRRPUAavg_,.., (kW/ m') 111 .41 103.99 107. 7 
HRRPUA..,,.300 (kW/m') 87.77 84.18 85.98 

HRRPUAavg.EOT (k W/m2
) 66.74 63.73 65.23 

HRRPUAavg.oo (kW/m') 88.09 84.48 86.28 
THRPU~or (M J/m') 30.62 29.24 29.93 
T HRPUA001 (M J/m 2 ) 26.32 25.24 25.7 8 

EHC..,.,EOT (kJ/g) 21 . 31 22.09 21 .7 

EHCavg,001 ( kJ/g ) 21 .07 21 .24 2 1.16 

SEA..>g.EOT (m2/kg) 2 193.67 3292.77 2 743.22 

SEA.,v;,,001 (m 2/kg) 1973.81 2516.49 224 5 .15 

0 -------.JENSEN HUGHES 
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one Calorimeter T est R esu lts 

at Release Rate per U n it A rea 
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st 1 : Delaminatio n in the first m in ute caused by a gas bubble forming under the top layer of fiberg lass, and 
bsequently popping open w ith a loud "crack" . 

st 2 : Delaminatio n in the first m inute caused by a gas bubble forming under the top layer of fib erg lass. and 
bsequently popping open w ith a loud "crack" . 
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Figure B 1. Seven Different Materials Representative of Commonly Used in 
Passenger Railcars 

B.3 Radiant Panel Test Results 
Radiant panel tests were conducted in accordance with test standard ASTM E162 at 
external laboratories that routinely perform this testing. All the radiant panel test results 
are provided in this section. 

- ----
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COMMERCIAL TESTING COMPANY 
1215 South Hamilton Street · Oahon, Georgia 30720 

Telephooe (706) 278-3935 • Facsimile (706) 278-3936 

Stand ard Method of T ~ t for 
Surface Flammability of Materials 

UsU\g a Radiant Heat Energy Source 

ASTM E162- 16 

Sample I 

Report N u.mber1 7- 122n 

Test Number 5157- 6414 
December 20, 2017 

Jensen Hughes 
Baltimore, Maryland 

Commercial Testing Company 

lS report !S prou (. r CUC USIV(' USC O t U' C mt to itl iom lt lS Tt'SS t mtry C US(' tn its mtm:ty to gam pr uct 
ac«ptana from duly ccnstit;~ ttd «u thoritics. The test results prrscntcd Pi this rcpurt apply only to the satnplcs tested and ue 
not necessarily indicative of ,zpparrnt idrnticJtl er simile nuttcrials. Sample sduticm and idrntificaticn were prcwidcd h-,' the 
dimf. A sampling plan, if descn°bt,d in the referenced fl-st proadure, was not n«esstUily followai. This report, or the nmu· of 
Commercud Testm Com an , shall not be used under ,mv circumstance in ,uivati:sin to the mmd ublic. 

TES TED TO BE SURF® 
Sine-"' 1974 

Page I or 7 
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I NTRODUCTION 

This report is a pre:.entation of test resu lts on a material sub mitted by Jen:.en H ughes, Baltimore, Maryland. The 
test was conducted in accorda.n~ with the ASTM International fire-test resporue-st andard E162- 16, Surfac-e 
Flanunability of Matcn·als Usiug a Radiant Heat Eucrgy Source. The method provides a laboratory procedure for 
measuring: and comparing surface flammability of m ateriah w hen exposed to a p rescci.bed level of radiant heat 
energy. It is intended for research and development only and should not be u :.ed a s a basis of ratings for building 
codes. ASTM E162 is an American National Stand ard (Ai'\liSI) and has been approved for u :.e by agencies of the 
Departm.ent of Defense. 

This standard is used to measure and de:.cribe the response of materiafo, products, o r assemblies to heat and 
flame under controlled cond itions, bu t does no t by it:.elf inco rporate all factors required fo r fue hazard or fire risk 
assessment of materials, prod u ct, or as:.emblies under actua l fire cond itions. 

No consideration is made for resul ts that may be obtained if the material being evalua ted w ere tested in 
combination with o ther ma terials. 

PURPOSE 

Surface flammability is measured u sing a vertically mourrted p ropane gas and ai.r fueled .rad ian t heat energy 
:.ource a nd a 6-inch by 16-inch test specimen. The specimen o rientation is at an inverted angle of 30° to the 
vertical surface o f the radiant panel ·with ignition forced nea.r its u pper edge and the flame progressing 
dow nward. A pilo t burner, fueled with an acetylene-air mix ture, impinges on the specimen near its to p edge and 
provides ignition. A fac to r derived from the rate o f progres~ o f the flame fron t, and another de.rived from the ra te 
of heat h'berated by the material beine tested. a.re combined to provide the final test result. the Radian Panel 
Index . 

TEST PROCEDURE 

A mini.mum of fou.r specimens with a maximum thicktlezs o f one inch is pre-conditioned for 24 hours in a 
circula ting air oven maintained at 60°C. The dry specimens are then conditioned to equilib rium in an atmosphere 
with the temperatu re maintained beh,;een 21 and 23°C and the rela tive humidity at 50 ± ,5 percent. The 
conditioned specimens a.re w rapped w ith aluminum foil w ith only the face exposed , placed in a specimen holder, 
and backed with 13 mm thick inorganic millboard . When necessary, a 2-5 mm hexagonal w ire mesh is p laced 
across the fa ce of the mounted specimens to maintain their integ rity during testing . 

The radiant heat energy panel is ignited and allow ed to preheat at least 1.5 h ours prior to o f testing. Stack 
temperature measurements in the range of 160 to 230°C indi.cate proper opera ting conditions. The thermal ou tput 
of the radiant panel is verified to be within the specified ope rating range of 670 ± 4°C by measurements made on 
a 250 mm diameter area in the center of the panel using a Honeywell radiation pyrometer. Periodic calib ration 
using a special bu.mer fueled ·with methane gas provides data (fl facto r) necessary fo r calculation o f the final tes t 
resul t. The pilot burner is adjusted to give a flame approxima tely two to three inches in length. The prepared 
specimen is placed on the supporting framework in fron t oi the panel and the timer star ted cimul taneously. The 
time that the flame front on the surface of the specimen arrives at each 76 mm mark, and the maximum 
temperature rise measured in the exhau st s tack thermopile, a re recorded du.ring a l ~minute test exposure. 

C ALCUlA TIONS 

Test results a.re calculated and expres:.ed as the Radiant Pan.el Index, Is. The Radiant Panel Index is the product o f 
the Flame Spread Factor, Fs,, a factor derived from the rate of progress of the flame front, and the Heat Evo lu tion 
Factor, Q, a factor relating to the rate of heat libera tion by the material. The Flame Spread Factor is calculated as: 

l I I l l 
F = l +--+--+--+---+---

s l3 - l o to - 13 19 - lo 111 - ~ r. s - 112 

\.\There: 

F s flame spread factor 
tx time until ar rival o f the flame at the 76 mm distance marks 

Page 2 or 7 
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If there a.re any sagments of the curve where the slope increases, the increase is eliminated by segmenting the 
curve from the previous to the sucO?ed ing point, thus becoming a "ilip p oi.nt." These point are treated in the 
formula Fs by dropping the terms involving cingle curve points and replacing them with the single term K/<Tf -
Tb) w here K is an integer related to the number of skip points, T/is the time at the fust curve p oi.nt after the skip, 
and Tb is the time at the last curve point before a skip point. 

The Radiant Panel Index is calculated as Is = FsQ and the H ea t Evolution Factor as Q = CT/fl where : 

C .:..d Xti-,:u y c-on~t..:U'\ t -5.7 
T = observed m axim.uo s tack tempera ture rise in °C behveen the specimen and that for a 

similar curve of fiber•reinforced cement board 
fl = mean stack tempentu.re 1"1$e for unit heat input rate in °C/ kW, a constant for a par ticular 

test instrument 

Only sustained flame fronts, i.e ., when a flame front advances from the igniting bu.mer to the fust 3-inch or 
subsequent marks at a rate that so that at least 3 seconds have passed since it reached the mark,. are taken into 
account for calculating the Flame Spread Factor, Fs. Flashing, i.e., a flame front with a duration of 3 seconds or 
less, shall be reported but not used for calculation of the Flame Spread Factor, Fs. If flashing occurs, the fact !hall 
be mentioned in parentheses followi.'lg the Radiant Panel Index, Is, and reported in the form, for example, Is = 100 
[Flashing (F)]. 

MATERIAL nsn10 

Id entification: Sample l 
Type Material: Thermoylastic Sheet 
Nominal Thickness: 1.5mm 
Color: White 

e-nmen l 
Flame Spread Factor, Fs 1.31 
Tempera ture Rise, °C 10.0 
Hea t Evolution Factor, Q 1.69 
Flaming D rippings Time None 
Test D u.ration, m :s 15:00 
Radiant Panel Index, Is 2.22 

TESI P ,H A 

l 
1.32 
16.7 
2.82 

None 
15:00 
3.72 

n sT R ESULT 

, • 
1.19 1.37 
13.9 U 2 
2.35 2.07 
None None 
15:00 15:00 
2.80 2.84 

The test result, the average Is, is rounded to the neares t multip le of five as required by Section 12.1 of the 
Standard. Graphic p resentation of individual test data is included at the end of this report. 

e-anten vera e 
Radiant Panel Index., Is 2 .22 3.72 2.80 2.84 5 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5157-6414 

Date: December 20, 2017 
Specimen Number: 1 

Flame Spread Factor, Fs: 1.31 
Temperature Rise, ·c: 10.0 

Heat Evolution Factor, O: 1.69 
Radiant Panel Index, Is: 2.22 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5157-6414 

Date: December 20, 2017 
Specimen Number: 2 

Flame Spread Factor, Fs: 1.32 
Temperature Rise, ·c: 16.7 

Heat Evolution Factor, O: 2.82 
Radiant Panel Index, Is: 3.72 
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Client: Jensen Hughes 
Test Number. 5157-6414 

Date: December 20, 2017 
Specimen Number: 3 

Flame Spread Factor, Fs: 1.19 
Temperature Rise, ·c: 13.9 

Heat Evolution Factor, O: 2.35 
Radiant Panel Index, Is: 2.80 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5157-6414 

Date: December 20, 2017 
Specimen Number: 4 

Flame Spread Factor, Fs: 1.37 
Temperature Rise, ·c: 12.2 

Heat Evolution Factor, O: 2.07 
Radiant Panel Index, Is: 2.84 
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COMMERCIAL TESTING COMPANY 
1215 South Hamilton Street • Oahon, Georgia 30720 

Telephooe (706) 278-3935 • Facsimile (706) 278-3936 

Standard Method of T ~ t for 
Surface Flammability of Materials 

Using a Rad iant Heat Energy Source 

ASTM E162- 16 

Sample 2 - 9.8mo.t Panel 

Report Number 17- 12276 

Test Number 5154-6353 
December 15, 2017 

Jeruen Hughes 
Baltimore, Maryland 

Commercial Testing Company 

ts report is prou r r c uc USlvt' use o tu· c ltnt tow iom zt ts rN t may cu.st m its n1tzrcty to gatn pr uct 
acccptana from duly ccnstituttd authorities. The test results prrscntcd Vi this rcpurt apply only to the samples tested and uc 
not necessarily indicative of ,zpparrnt idcnticd or similar nuttl·rials. Sample sdcction mid idrntific-aticn uicrc prwidcd by the 
d imf. A sampling plan, if descn°bt,d in tke referenced frst proadurc, was not n«esSMily followed. This report, or the nmu· of 
Commcrcud Testm Ccm mt , shal.l not be used under an circumst.a:n« in advcrtisin to the mcr«l ublic. 

TESTED TO BE SURF® 
Sinc-,e 1974 
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I NTRODUCTION 

This report is a pre:.entation of test results on a material submitted by Jen:.en H ughes, Baltimore, Maryland. The 
test was conducted in accordance w ith the ASTM In ternational fire-test :respome-standard El62- 16, Surfac-e 
Flanunability of Matcn·als Usiug a Radiant Heat Eucrgy Source. The method prov ides a laboratory procedure for 
measuring: and comparing surface flammability of m aterials w hen exposed to a p rescribed level of radiant heat 
energy. It is intended for research and development only and should no t be u :.ed a s a basis of ratings for building 
codes. ASTM E162 is an American National Stan dard (Al.'\liSI) and has been approved for u :.e by agencies of the 
Departm.ent of Defense. 

This standard is used to measu re and de:.cribe the response of materiafo, prod ucts, o r assemblies to heat and 
flame under controlled conditions, b:ut does not by it:.elf incorporate all factors required fo r fue hazard or fire !'1$k 
assessment of materials, produ cts, or. assemblies un der actual fire conditions. 

No con!:.ideration is made for resu l ts that may be obtained if the material being evalua ted w ere tested in 
combination w ith other ma terials. 

PURPOSE 

Surface flammability is measured u sing a vertically mounted propane gas and air fue led rad iant heat energy 
source and a 6-inch by 16-inch test specimen. The specimen orientation is at an inverted angle of 30° to the 
vertical surface of the radiant panel with ignition forced near its u pper edge and the flame progressing 
downward. A pilo t burner, fueled w ith an acetylene-air mix ture, impinges on the specimen near its top edge and 
provides ignition. A fac to r derived f:rom the rate of p rogress of the fla me fron t, and an other derived from the rate 
of heat h'berated by the material being tested, are combined to provide the final test resu lt, the Radian Panel 
Index. 

TEST PROCEDURE 

A minimum of four specimens with a maximum thickness of one inch is pre-conditioned for 24 hours in a 
circula ting air ov en maintained at 60°C. The dry specimens a.re then conditioned to equilibrium in an atmosphere 
with the temperature maintained b eh,;een 21 and 230-c and the rela tive humidity at 50 ± 5 percent. The 
conditioned specimens are w rapped w ith aluminum foil w ith only the face expo!:.ed , placed in a specimen holder, 
and backed with 13 mm thick inorganic m.illb oard . When necessary, a 25 mm hexagonal wire mesh is placed 
across the face of the mounted specimens to maintain their integrity during testing . 

The radian t heat energy panel is ignited and allowed to preheat at least 1.5 h ours prior to of testing. Stack 
temperature measu rements in the range of 180 to 2300-c indicate proper opera ting conditions. The thermal ou tput 
of the radiant panel is v erified to be within the specified operating range of 670 ± 4°C by measurements made on 
a 250 mm dia meter area in the cen te r of the panel ucing a Honeywell radia tion pyrometer. Periodic calibration 
using a special bu.mer fue led with methane gas provides data (fl factor) necessary fo r calculation of the final tes t 
resul t. The pilot bu m er is adjusted to give a flame approxim ately two to three inches in length. The prepared 
specimen is placed on the supporting framework in fron t of the panel and the timer star ted !:.mlul taneously. The 
time that the flame front on the s.u rface of the specimen arrives at each 76 mm mark, and the maximum 
temperature rise measu red in the exhau st s tack therm opile, are recorded du.ring a l ~minute test exposure. 

C ALCUlA TIONS 

Test resul ts are calculated and expre~!:.ed as the Radiant Panel Index, Is. The Radiant Panel Index is the product of 
the Flame Spread Factor, Fs,, a factor derived from the rate of progress of the flame front, and the Heat Evolution 
Factor, Q, a factor relating to the rate of heat libera tion by the material. The Flame Spread Factor is calculated as: 

Where: 

l I I l l 
F, = l +--+--+--+---+---

l3 - to lo - l 3 19 - lo 111 - ~ t,s - 111 

F s = flame spread factor 
tx = time until arrival of the flame at the 76 mm distance marks 
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If there are any sagments of the curve where the slope increases, the increase is eliminated by sagmenting the 
curve from the previous to the succeed ing point, thus becoming a Ns.kip poi.nt." These points are treated in the 
formula Fs by dropping the terms involving single curve points and replacing them with the single term K/(Tf -
Tb) where K is an integer related to the number of skip points, T/is the time at the fust curve poi.nt after the skip, 
and Tb is the time at the last curve point before a skip point. 

The Radiant Panel Index is calculated as Is = fsQ and the Hea t Evolution Factor as Q = CT/fl where : 

C = arbitrary constant 5.7 
T = ,ih~n,"",-l m ;nri m ,1m d :il"'k t""rnf'""";ih11·"" fi~ fn "'\ t,.,.t,.v ,.;:,n t h;:, ~f'""Nm .. n :ind tl,;if f.,, ;i 

similar curve of fiber•reinforced cement board 
fl = mean stack temperature rise for unit heat input ra te in °C/ kW, a constant fo r a par ticular 

test instrument 

Only sustained flame fronts, i.e ., when a flame front advances from the igniting burner to the fust 3-inch or 
sub sequent marks at a rate that so that at least 3 seconds have passed since it reached the made, are taken into 
account for calculating the Flame Spread Facto r, Fs. Flashing, i.e., a flame front with a duration of 3 seconds or 
less, sh.all be reported but not used fo r calculation of the Flame Spread Factor, f s. If flashing occurs, the fa ct shall 
be mentioned in parentheses following the Radiant Panel Index, Is, and reported in the form, for example, Is = 100 
[Flashing (F)]. 

MATERIAL nsn10 

Identification: Sample 2 • 9 .8mm. Panel 
Type Material: AlutnU'lum./ Pl~,;ood 
Color: Mottled Brown 

.'.'.lae-amen 1 z 
Flame Spread Factor, f s 2.01 l .H 
Temperature Rise, "'C 36.9 16.1 
Hea t Evolution Factor, Q 6.59 2.73 
Flaming D rippings Time None N one 
Test Duration, m :s 15:00 15:00 
Radiant Panel Index, Is 13.22 3.92 (F) 

TISI BESIJTI 

• • 1.75 1.62 
61.1 82.6 
13.75 14.03 
N one N one 
15:00 15:00 
24.U 25.51 

The test result, the average Is, is rounded to the neares t multiple of five as required by Section 12.1 of the 
Standard. Graphic p resentation of individual test da ta i.s included at the end of this report. 

e-c1nten 
Radiant Panel Index., Is 1322 3.92 24.12 25.51 

P:.s.• 3 or 7 
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COMMERCIAL TESTING COMPANY 
1215 South Hamilton Street • Oahon, Georgia 30720 

Telephooe (706) 278-3935 • Facsimile (706) 278-3936 

Standard Method of T ~ t for 
Su.r:face Flammability of Materi.afo 

Using a Radiant Heat Energy Source 

ASTM E162- 16 

Sample 3 -16.Suun Panel 

Report Number 17- 12275 

Test Number 5154-6351 
December 18, 2017 

Jeruen Hughes 
Baltimore, Maryland 

Commercial Testing Company 

lf~r:r~ 

ts report is pror, c r c cxc- usn1t' use o t u· c rnt tow iom zt is ressc . t may c use rn its n1tm:ty to gam pr uct 
acccptana from duly constituted «uthoritics. The test results prrscntcd Vi this rcpurt "?Piy only to the satnplcs tested and uc 
not ncccssarify indic-ativc of «pparrnt idrnticd 1:;r simiUU mataials. Sample sdu tion and idrntific-aticn were provided by the 
d imf. A S1<11rJ1ling plan, if descnbt.d in the referenced frs t proa durc, was not n«esSMi.ly followai. This rqiort, or the nmu· of 
Commcrcud f estm Com mt , shall not be usc4 unda an circumstanc.c in ,ufoc rtisin to the cncral ublic. 

TESTED TO BE SURF® 
Sinc,e 1974 
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I NTRODUCTION 

This report is a pre:.entation of test results. on a material submitted by Jen:.en Hughes., Baltimore, Maryland. The 
test was cond ucted in accord.a.nee with the ASTM International fire-test resporu;e-s.tandard El62- 16, Surface 
Flammability of Maten.a.ls Usiug a Radiant Heat Eucrgy Source. The method provides a laboratory procedure for 
measuring: and com.paring surface flammability of ma terials when ex posed to a prescribed level of rad iant heat 
energy. It is intended for research and development only and should not be u :.ed a s. a bas.is of ratings. for building: 
codes. ASTM E162 is an American National Stan dard (A.!.'JSI) and has been approved for u !.i? by agencies. of the 
Depar tm.ent of Defense. 

This standard is used to measure and describe the respon:.e of ma terials, products, or as:.emblies to hea t and 
flame under controlled cond itions, bu t does not by it:.elf incorporate all facto rs required fo r fue hazard or fire !'1$k 
asse~sment o f materials, produ cts, or a~~emblie-s under actual fire condition~. 

No consideration is made for resul ts that may be obtained if the material being evaluated w ere tested in 
combination with other ma terials. 

PURPOSE 

5ulf<l._..,. t1a.uun <ll>ility i:. u i"'<l~U1,..J u !>U,g a v ... 1li1: ally u 1vu11t,..J p ivp.u,,.. g<l~ .uu.l ail i u,..},..J 1aJ.i411{ h,..a{ ,..H,..l tt)' 
:.ource and a 6•inch by 16•inch test specimen. The specimen o rientation is at an inverted an gle of 30° to the 
vertical surface of the radiant panel with ignition forced near it~ upper ed ge and the flame progressing 
downward. A pilot bu.mer, fueled with an acetylene-air mix ture, impinges on the specimen near it-s top edge and 
provides ignition. A fac to r derived from the rate of p rogre~s of the flame fron t, and an other derived from the rate 
of heat h'berated by the material being tested, are combined to provide the final test re-suit, the Radian Panel 
Index. 

H ST P ROCEDURE 

A minim.um of four specimens ·with a maximum thickne~s o f one inch is pre-conditioned for 24 hours in a 
circulating air oven maintained at 60°C. The dry specimens are then conditioned to equilibrium in an atmosphere 
with the temperature maintained beh,;een 21 and 23"C and the relative humidity at 50 ± 5 percent. The 
conditioned specimens are w rapped w ith aluminum foil with only the face exposed, placed in a specimen holder, 
and backed with 13 mm thick inorganic m.illb oard . When necessary, a 25 mm hexagonal wire mesh is p laced 
across the face of the mounted specimens to maintain their integrity during testing. 

The radiant heat energy panel is ignited and allow ed to preheat at least 1.5 hours p rior to of testing. Stack 
temperature measurements in the range of 180 to 230°C ind icate proper operating cond itions. The thermal output 
of the radiant panel is verified to be within the specified opera ting range of 670 ± 4"C by measurements made on 
a 250 mm dia meter area in the cen ter of the panel using a Honeywell radia tion pyrometer. Periodic calibration 
using a special bu.mer fue led with methane gas p rovides data (fl factor) necessary fo r calculation of the final te-st 
resul t. The p ilot burner is adjusted to give a flame approxim ately two to three inches in length. The prepared 
specimen is placed on the supporting framework in fron t o f the panel and the timer star ted smlul taneously. The 
time that the flame front on the surface of the specimen arrives at each 76 mm mark, and the maximum 
temperature rise measured in the exhau st s tack therm opile, are recorded du.ring a l ~minute test exposure. 

C ALCUlA TIONS 

Test results are calculated and expressed as the Radiant Panel Index, Is. The Radiant Panel Index is the product of 
the Flame Spread Factor, f s,, a factor derived from the rate of progress of the flame front, and the Heat Evo lu tion 
Factor, Q, a factor relating to the rate of heat liberation by the material. The Flame Spread Factor is calculated as: 

\.Vhere: 

f s = flame spread fac tor 
tx = time until ar rival of the flame at the 76 mm distance marks 

Page 2 or 7 



 

97 
 

If there are any segments of the curve where the slope increases, the increase is eliminated by segmenting the 
curve from the previous to the succeed ing point, thus becoming a "skip p oi.nt." These point are treated in the 
formula Fs by dropping the terms involving single curve points and replacing them with the single term K/(Tf -
Tb) w here K is an integer related to the number of skip points, T/is the time at the fust curve p oi.nt after the skip, 
and Tb is the time at the last curve po.int befo re a skip point. 

The Radiant Panel Index is calculated! as Is = FsQ and the H ea t Evolu tion Factor as Q = CT/fl where : 

C = arbitrary constant 5_7 
T = observed maximum s tack tempera ture rise in °C behveen the specimen and that for a 

similar curve of fibe1"•reinforced cement board 
fl = mean stack tempera.tu.re rise for unit heat input rate in °C/ k W, a constant for a particular 

test ins trument 

Only sustained flame fronts, i.e ., when a flame front advances from the igniting burner to the first 3-inch or 
subsequent marks at a rate that so that at least 3 seconds have passed since it reached the mark,. are taken into 
accoun t for calculating the Flame Spread Factor, Fs. Flashing, i.e., a flame front with a duration of 3 seconds or 
less, shall be reported but not used fo r calculation of the Flame Spread Factor, f s. If flashing occurs, the fact shall 
be mentioned in parentheses following the Radiant Panel Index, Is, and reported in the form, for example, Is = 100 
[Flashing (F)]. 

MATERIAL nsnm 
Identification: Sample 3 - 16.5mm Panel 
Type Material: Aluminu:m/ Baha 
Color: Mottled Grey 

H ST DATA 

.:,p e-amen 1 z 
Flame Spread Factor, f s 1.35 1.35 
Tempera ture Rise, °C 29.4 36.7 
Hea t Evolu tion Factor, Q 4.99 62 1 
Flaming Drippings Time None None 
Test D u.ration, m :s 15:00 15:00 
Radiant Panel Index, Is 6.74 {F) 8.40 (F) 

TISI BESIJJI 

• • 1.59 1.75 
29.4 19.4 
4.99 3.30 

None None 
15:00 15:00 

7.92 {F) 5.76 (F) 

The test result, the ave.rage Is, is .rounded to the neares t multip le of five as .required by Section 12.1 of the 
Standard. Graphic p resentation of individual test data is included at the end of this report. 

e-a .uten 
Radiant Panel Index. Is 6.74 6.40 7.92 5.76 
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1215 South Hamilton Street • Oahon, Georgia 30720 
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Standard Method of T ~ t for 
Surface Flammability of Materials 

Using a Radiant Heat Energy Source 

ASTM E162- 16 

Sample 4 - 4.9mm 
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Test Number 5154-6352 
December 26, 2017 

Jeruen Hughes 
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Commercial Testing Company 

ts report is prou r r c uc USlvt' use o tu· c rnt tow iom zt ts rN t may cu.st m its n1tm:ty to gatn pr uct 
acccptana from duly ccnstituttd authorities. The test results prrscntcd Vi this rcpurt apply only to the samples tested and uc 
not necessarily indicative of ,zpparrnt idrnticd 1:;r simiUU m.atl·rials. Sample selection mid idrntifico.ticn uicrc prwidcd by the 
d imf. A sampling plan, if descn°bt,d in the referenced frst proadurc, was not n«esSMily followed. This report, or the nmu· of 
Commcrcud Testm Com DI , shall not be used undcr 1m circumstance in ttdvcrtisin to the cncr«l ublic. 

TESTED TO BE SURF® 
Sinc,e 1974 
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I NTRODUCTION 

This report is a pte!.i?ntation of test results. on a material submitted by Jen!.i?n H ughes., Baltimore, Maryland. The 
test was cond ucted in accord.a.nee with the ASTM International fire-test respo~e-s.tandard El62- 16, Surface 
Flammability of Matcn·als Usiug a Radiant Heat Eucrgy Source. The method p rov ides a laboratory procedure for 
measuring: and comparing surface flammability of ma teriafo w hen exposed to a prescribed level of radiant heat 
energy. It is intended for research and development only and should not be u !.ed a s a basis of ratings for building: 
codes. ASTM E162 is an American National Stan dard (Al.'liSI) and has been approved for u:.e by agencies. of the 
Oepartm.ent of Defense. 

This standard is used to measure and de:.cribe the response of materiafo, prod ucts., o r assemblies. to heat and 
flame under controlled conditions, bu t d oes n ot by it:.elf incorporate all factors required fo r fue hazard or fire !1$k 
assessment of materials, products, or assemblies under actual fire conditions. 

No consideration is made for resul ts that may be obtained if the material being evalua ted w ere tested in 
combination with o ther ma terials. 

PURPOSE 

Surface flammability is measured using a vertically mounted p ropane gas and air fueled radiant heat energy 
source and a 6-inch by 16-inch test specimen. The specimen orientation is at an inverted angle of 30° to the 
vertical surface of the radiant panel with ignition forced near its upper ed ge and the flame progressing 
downward . A pilot burner, fueled with an acetylene-air mixture, impinges on the specimen near its top edge and 
provides ignition. A fac to r derived from the rate of p rogress of the fla me fron t, and an other derived from the rate 
of heat h'berated by the material being tested, at e combined to provide the final test result, the Radian Panel 
Index . 

TEST P ROCEDURE 

A minimum of four specimens with a maximum thicktless of one inch is pr~conditioned for 24 hours in a 
circula ting ai: oven maintained a t 60°C. The dry specimens are then conditioned to equilib rium in an atmosphere 
with the temperature maintained beh,;een 21 and 23°C and the rela tive humidity at 50 ± 5 percent. The 
conditioned specimens are w rapped w ith aluminum foil with only the face exposed, placed in a specimen holder, 
and backed with 13 mm thick inorganic millb oard . When necessary, a 25 mm hexagonal wire mesh is placed 
across the fa ce of the mounted specimen$ to maintain thffl integrity during testing . 

The radiant heat energy panel is ignited and allow ed to preheat at least 1.5 hou.rs prior to of testing. Stack 
temperature measurements in the range of 180 to 230°C indicate proper opera ting conditions. The thermal output 
of the radiant panel is verified to be within the specified operating range of 670 ± 4°C by measurements made on 
a 250 mm dia meter area in the center of the panel using a Honeywell radia tion pyrometer. Periodic calib ration 
using a special bu.mer fue led ·with methane gas provides data (fl factor) necessary fo r calculation of the final tes t 
resul t. The pilot burner is adjusted to give a flame approxima tely two to three inches in length. The prepared 
specimen is placed on the supporting framework in fron t of the panel and the ti.met star ted simul taneously. The 
time that the flame front on the surface of the specimen arrives at each 76 mm mark, and the maximum 
temperature !1$e measured in the exhau st s tack thermopile, are recorded du.ting a 15-minute test exposure. 

CALCUlA TIONS 

Test results a.re calculated and expressed as the Radiant Panel Index, Is. The Radiant Panel Index is the product of 
the Flame Spread Factor, Fs,, a factor derived from the rate of progress of the flame front, and the Heat Evolution 
Factor, Q, a factor relating to the rate of heat liberation by the material. The Flame Spread Factor is calculated as : 

\.\There: 

F s = flame spread factor 
tx = time until arrival of the flame at the 76 mm distance marks 
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If there a.re any sagment~ of the curve where the d ope increases, the increase is eliminated by sagmenting the 
curve from the previous t o the succeed ing point, thus becoming a "skip point." These points are treated in the 
formula Fs by dropping the terms involving single curve points and replacing them with the single term K/(Tf -
Tb) w here K is an integer related to the number of skip points, T/is the time at the fust curve, p oint after the skip, 
and Tb is the time at the la.st curve point before a skip point. 

The Radiant Panel Index is calculated as Is = FsQ and the Hea t Evolution Factor as Q = CT/fl w here: 

C = arbitra.rY' constant 5.7 
T = observed maximum s tack tempera ture rise in °C behveen the specimen and that for a 

cimilar curve of fiber•rE>inforced cement boa.rd 
fl = mean stack temperature rise for unit heat input rate in °C/ kW, a constant for a par ticular 

test ill$trument 

Only sustained flame fro,nts, i.e ., when a flame front advances from the igniting bu.mer to the first 3-inch or 
subsequent marks at a rate that so that at least 3 seconds have passed since it reached the made,. are taken into 
account for calculating th.e Flame Spread Factor, Fs. Flashing, i.e., a flame front with a duration of 3 seconds or 
less, shall be reported but not used for calculation of the Flame Spread Factor, Fs. If flashing occurs, the fact shall 
be mentioned in pa.renthe:Ses following the Radiant Panel Index,. Is, and reported in the form, for example, Is = 100 
[Flashing (F)]. 

MATERIAL TESTl!D 

Identifica tion: Sample 4 
Type Ma terial : Acrylic Sheet 

Color: White 

e-nmen 
Flame Spread Fact·or, Fs 
Tempera ture Rise, °C 
Hea t Evolution Factor, Q 
Flaming D ripping~ Time 
Test Du.ration, m :s. 
Radiant Panel Index, Is 

l 
4.30 

242.8 
41.15 
5.48 
15:00 

177.01 

TEST DATA 

l 
4.87 

221.7 
37.57 
2.95 

15:00 
182.94 

TfSI BfSliJT 

, • 
4.37 4.45 

242.8 246.7 
41.15 41.81 
4.88 2.95 

15:00 15:00 
179.64 186.01 

The test result, the avernge Is, is rounded to the nearest multiple of five as required by Section 12.1 of the 
Standard. Graphic present ation of individual test data is included at the end of this report. 

e-a:nten vera 
Radiant Pane l Index., Is 177.01 182.94 179.64 l So.01 180 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5154-6352 

Date: December 26, 2017 
Specimen Number: 4 

Flame Spread Factor, Fs: 4.45 
Temperature Rise, ·c: 246. 7 

Heat Evolution Factor, O: 41.81 
Radiant Panel Index, Is: 186.01 
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COMMERCIAL TESTING COMPANY 
1215 South Hamilton Street • Darron, Georgia 30720 

Telephooe (706) 278-3935 • Facsimile (706) 278-3936 

Standard Method of T ~ t for 
Surface Flammability of Materials 

UsU\g a Rad iant Hea t Energy Sou.r~ 

ASTM E162- 16 

Sample 5 

Report Number 1 7- 12278 

Test Number 5157-6415 
December 20, 2017 

Jeruen Hughes 
Baltimore, Maryland 

Commercial Testing Company 

is report is pror, c r c cxc- i.sJvt' use o tu· c rnt to u110m it zs rcss t may c use rn its cntm:ty to gam pr u:t 
acceptance from duly constituted athoritics. The test results prrscntcd Vi this rcpurt appiy only to the satnplcs tested and m-c 
not necessarily indic-ativc of «pparmt idrntic41 1:;r simiUU matl·rials. Sampk selection and idrnt£fic-aticn were prwidcd by t.b: 
d imt A s1unpling plan, if descn1'r-i in the referenced test proccdurc, was not n«esS41'ily fallowed. This rcporr, or the ,w,ic O'f 
Commcrcud Ttsfm Com DI , shail not be usc4i under ,vi circumstance in ttdocrti:sin to the mcra.l ublic. 

TESTED TO BE SURF® 
Sinc,e 1974 
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INTRODUCTION 

This report is a p te!.i?ntation of test results. on a material submitted by Jen:.en H ug hes., Baltimore, Maryland. The 
test was cond ucted in accord.a.nee with the ASTM International fire-test respo11$e-S-tandard E162- 16, Surface 
Flammability of Matcn·als Usiug a Radiant Heat Eucrgy Source. The method provides a laboratory procedure for 
measuring: and com.paring surface flammability of ma teriafo when exposed to a p rescribed level of radiant heat 
energy. It is intended for research and development only and should not be u :.ed as a basis of ratings. for building: 
codes. ASTM E162 is an American National Standard (Al.'liSI) and has been approved for u !.i? by agencies. of the 
Oepar tm.ent of Defense. 

This standard is u sed to measure and de:.cribe the response of materiafo, p roducts., or assemblies to heat and 
flame under controlled cond itions., bu t does n ot by it:.elf U\co rpornte all facto rs requ ired fo r fue hazard or fire !1$k 
assessment o f materials, prod u cts, o r as!:.emblie-s under actual fire conditions. 

No con!:.ideration is made for re-sui ts that may be ob tained if the material being evaluated w ere tested in 
combination with o ther materials. 

PURPOSE 

Surface flammability is measured u sing a vertically mounted p ropane gas and air fueled rad iant heat energy 
:.ource and a 6-U\ch by 16-inch test specimen. The specimen o rientation is a t an inverted angle of 30° to the 
vertical surface of the radiant panel with ignition forced near its upper edge and the flame progressing 
dow nward. A pilot burner, fueled with an acetylene-air mixtu re, impinges on the specimen near it-stop edge and 
p rovides ignition. A fac to r derived from the rate of p rogress of the fla me fron t, and another derived fro m the rate 
of heat h'berated by the material being tested, are combined to provide the final test result, the Radian Panel 
Index. 

TEST PROCBDURt 

A minimum of fou r specimens with a maximum thickness o f one inch is pre-conditioned for 24 hours in a 
circulating air ov en maintained at 60°C. The dry specimens are then conditioned to eq uilibrium U\ an atmosphere 
with the temperatu re maintained beh'leen 21 and 23°C and the relative humidity at 50 ± 5 percent. The 
conditioned specimens are w rapped w ith aluminum foil with only the face expo!:.ed , placed in a specimen holder, 
and backed with 13 mm thick U\o rganic millb oard. When necessary, a 25 mm hexagonal w ire mesh is p laced 
across the face of the mounted specimem to maintain thffl integ rity during testing . 

The radiant heat energy panel is ignited and allow ed to preheat at least 1.5 hour s p rior to o f testing . Stack 
temperature measuremen ts in the range of 180 to 230°C indicate proper operating cond itions. The thermal output 
of the radiant panel is verified to be within the specified operating range o f 670 ± 4°C by measu rements made on 
a 250 mm dia meter area in the cen ter of the panel using a Honeywell radia tion pyro meter. Periodic calibration 
using a special bu.mer fueled with methane gas provides data (fl factor) necessary fo r calculation of the final te-st 
resu l t. The pilot bu m er is adjusted to give a flame approxim atel y two to three inches in length. The prepared 
specimen i-s placed on the supporting framework in fron t o f the p anel and the timer star ted !:.mlul taneously. The 
time that the flame front on the su rface of the specimen arrives at each 76 mm mark, and the maximum 
temperature rise measured U\ the exhau st s tack therm opile, are recorded during a l ~ minute test exposure. 

C ALCUlA TIONS 

Te-st resu lts are calculated and expressed as the Radiant Panel Index, Is. The Radiant Panel Index i-s the product of 
the Flame Spread Factor, Fs,, a factor derived from the rate of p rogress of the flame front, and the Heat Evolu tion 
Factor, Q, a facto r relating to the rate of heat liberation by the material. The Flame Spread Factor is calculated as : 

\.Vhete: 

l I I l l 
F, = l +--+--+--+---+---

l3 - to 10 - l 3 19 - lo 111 - ~ t,s - 111 

F s = flame sp read fac tor 
tx = time until ar rival of the flame at the 76 mm di-stance marks 
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If there a.re any sagmen ts of the curve where the slope increases, the increase is eliminated by sagmenting the 
curve from the previous to the succeed ing point, thus becoming a Nilip p oint." These point are treated in the 
formula Fs by dropping the terms involving single curve points and replacing them with the single term K/(Tf -
Tb) where K is an integer related to the number of skip points, T/is the time at the first curve p oint after the skip, 
and Tb is the time at the last curve point before a skip point. 

The Radiant Panel Index is calculated as Is = f sQ and the Hea t Evolution Factor as Q = CT/fl where: 

C = arbitrary constant 5.7 
T = observed maximum s tack tempera ture rise in "C between the specimen and that for a 

cimilar curve of fiber•reinforced cement board 
fl = mean stack temperature rise for unit heat input ra te in ~ / kW, a constant fo r a particular 

test ill$trument 

Only sustained flame fronts, i.e ., when a flame front advances from the igniting bu.mer to the fust 3-inch or 
subsequent marks at a rate that so that at least 3 seconds have passed since it reached the made,. are taken into 
account for calculating the Flame Spread Factor, Fs. Flashing, i.e., a flame front with a duration. of 3 seconds or 
less, shall be reported but not used for calculation of the Flame Spread Factor, f s. If flashing occurs, the fact shall 
be mentioned in parentheses followine the Radiant Panel Index. Is. and reported in the form, for example. Is = 100 
[Flashing (F)]. 

MATERIAL nsn10 

Identifica tion: Sample 5 
Type Material: Thermoplastic Panel 
Nominal Thickness: 1.3mm 
Color: Dark Gray 

.:,pe-amen 
Flame Spread Factor, f s 
Tempera ture Rise, "C 
Hea t Evolution. Factor, Q 

1 
1.13 
6.3 
1.41 

Flaming D rippings Time None 
Test Du.ration, m :s 15:00 
Radiant Panel Index, Is 1.60 

TEST DATA 

z 
1.67 
35.0 
5.93 

None 
15:00 
11.09 

nsTRESULT 

• • 1.32 1.66 
20.0 13.3 
3.39 22 6 
None None 
15:00 15:00 
4.49 420 

The test result, the average Is, is rounded to the nearest multiple of five as required by Section 12.1 of the 
Standard. Graphic p resentation of individual test da ta is included at the end of this rep ort. 

eanien 
Radiant Panel Index., Is 1.60 11.09 4.49 

vera e 
4.20 5 
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Client: Jensen Hughes 
Test Number. 5157-6415 

Date: December 20, 2017 
Specimen Number: 1 

Flame Spread Factor, Fs: 1.13 
Temperature Rise, ·c: 8.3 

Heat Evolution Factor, O: 1.41 
Radiant Panel Index, Is: 1.60 
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Client: Jensen Hughes 
Test Number. 5157-6415 

Date: December 20, 2017 
Specimen Number: 2 

Flame Spread Factor, Fs: 1.87 
Temperature Rise, ·c: 35.0 

Heat Evolution Factor, O: 5.93 
Radiant Panel Index, Is: 11.09 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5157-6415 

Date: December 20, 2017 
Specimen Number: 3 

Flame Spread Factor, Fs: 1.32 
Temperature Rise, ·c: 20.0 

Heat Evolution Factor, O: 3.39 
Radiant Panel Index, Is: 4.49 
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Client: Jensen Hughes 
Test Number. 5157-6415 

Date: December 20, 2017 
Specimen Number: 4 

Flame Spread Factor, Fs: 1.86 
Temperature Rise, ·c: 13.3 

Heat Evolution Factor, O: 2.26 
Radiant Panel Index, Is: 4.20 
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COMMERCIAL TESTING COMPANY 
1215 South Hamilton Street • Darron, Georgia 30720 

Telephooe (706) 278-3935 • Facsimile (706) 278-3936 

Standard Method of T ~ t for 
Su.tface Flammability of Materiafo 

Using a Radiant Heat Energy Sour~ 

ASTM E162- 16 

Sample6 

Report N umber 1 7- 12279 

Test Number 5157- 6416 
December 18, 2017 

Jensen Hughes 
Baltimore, Maryland 

Commercial Testing Company 

~~r:t~ 

1s rcport 1s pro1.11 c r cac-usit?t'usco t ic c 01t tou11omzt zs rcss t may c u.s.c rn 1tsn 1tlrctytogampr ucf 
acccptana fro,n duly ccnstih~tcd a:uthoritics. The test results presented in this rcpurt «ppiy only to the samples tested and arc 
not necessarily indicative of ,zpparrnt idrnticd er simiUU nuttcrials. Sample selection and idrntificaticn were prwidcd by the 
dimf. A sampling plan, if dcscn°bt-d in the referenced test proa durc, was not n«esS41'ily followed. This report, or the ,w,ic of 
Comma cud T tsfm Com an , shall not be usc4i under ,vi circumstance in «dvcrti:sin to the mcral ublic. 

TESTED TO BE SURF® 
Sinc,e 1974 
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I NTRODUCTION 

This report is a p-re:.entation of test resu lts on a material ~ubm.i.tted by Jen:.en H ughes, Baltimore, M aryland. The 
test was conducited in accordance with the ASTM In te '!national fire-test response-standard E162- 16, Surfac-e 
Flanunability of A1atcn·als Usiug a Radiant Heat Eucrgy Source. The method provides a laboratory procedure for 
measuring: a nd comparing surface flammability of m.ateri:afo w hen exposed to a prescribed level of radiant heat 
energy. It l.$ intended for researcl\ and development only and should not be u~d as a ba;is of ratings for building 
codes. ASTM E162 is an American National Stan dard (Al.".'JSI) and has been approved for u :.e by a gencies of the 
Oepartm.ent of Defense. 

This standard is used to measure and de:.cribe the response o f materiafo, prod ucts, o r assemblies to heat and 
flame under cont1"olled conditions, bu t does no t by it:.elf incorporate all facto rs required fo r fue hazard or fire !1$k 
assessment of ma.terials, produ cts, or assemblies un der actual fire conditions. 

No con!:.ideration is made for resul ts that may be obtained if the material being evalua ted w ere tested in 
combination with o ther ma terials. 

PURPOSE 

Surface flammab:ility is mea!:.ured using a vertically mounted p ropane gas and air fueled radiant heat energy 
source a nd a 6-inch by 16-inch test specimen. The specimen orientation is at an inverted angle of 30° to the 
vertical surface of the radiant panel with ignition forced near i.t!:. upper ed ge and the flam e progressing 
dow nward. A pilot burner, fueled with an acetylene-air m ixture, impinges on the !:.pecimen near it:s top edge and 
provides ignition. A fac to r derived from the rate of p rogr@ss of the fla me fron t, and an other derived from the rate 
of heat h'berated by the material being tested, at e combined to provide the final test result, the, Radian Panel 
Index . 

HST PROCEDURE 

A minimum of four specimens ·with a maximum thickness of one inch is pr~conditioned for 24 hours in a 
circulating air oven maintained at 60°C. The dry !:.pecimens a.re then conditioned to equilib rium in an atmosphere 
with the temper·a ture maintained beh,;een 21 and 23"C and the relative humidity at 50 ± 5 percent. The 
conditioned specimens are w rapped w ith aluminum foil with only the face exposed, placed in a specimen holder, 
and backed with 13 mm thick inorganic m.illb oard . Wheon necessary, a 25 mm hexagonal w ire mesh is placed 
across the face of the mounted specimens to maintain thE'tt" integrity during testing . 

The radia nt heat energy panel is ignited and allow ed to preheat at least 1.5 hour s prior to of testing. Stack 
temperature measurements in the range of 180 to 230"C indicate proper opera ting conditions. The thermal ou tput 
of the radiant panel is verified to be within the specified operating range of 670 ± 4°C by measurements made on 
a 250 mm dia met er area in the cen ter of the panel using a Honeywell radia tion pyrometer. Periodic calibration 
ucin,e a special bu.mer fueled with methane gas provides ,data (fl facto r) necessary fo r calculation of the final tes t 
resul t. The pilot b urner is adjusted to give a flame approxima tely two to three inches in length. The prepared 
specimen is placed on the supporting framework in fron t of the panel and the timer star ted !:.imultaneously. The 
time that the fl.a.me front on the surface of the specimen arrives at each 76 mm mark, and ·the maximum 
temperature !1$e measured in the exhau st s tack thermopile, at e recorded du.ting a 15-minute test exposure. 

C ALCUlA TIONS 

Test results are calculated and expressed as the Radiant Panel Index, Is. The Radiant Panel Index is the product of 
the Flame Spread Factor, Fs,, a factor derived from the rate of progress of the flame front, and the Heat Evolution 
Factor, Q, a factor relating to the rate of heat liberation by the material. The Flame Spread Factor is calculated as : 

\.\There: 

l I I l I 
F, = I +--+--+--+---+---

l3 - to lo - l 3 19 - lo 111 - '9 t,s - 112 

f s = flame spr@ad factor 
tx = time until arrival of the flame at the 76 mm distance marks 
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If there a.re any sagments of the curve w here the d ope increases, the Ulcrease is eliminated by sagmenting the 
curve from the previous to the succeed ing point, thus becoming a "ili@ p oint." These point are treated in the 
formula Fs by dropping the terms involv ing cingle curve points and replacing them with the single teem K/(Tf -
Tb) w here K is an integer related to the number of skip points, T/is the time at the first curve p oint after the skip, 
and Tb is ithe time at the last curve point b efore a skip point. 

The Radiant Panel Index is calculated as Ts = FsQ and the Hea t Evolution Factor as Q = CT/fl where : 

C = arbitrary constant 5.7 
T = observed m aximum s ta ck tempera ture rise in °C behveen the specimen and that for a 

similar curve of fiber•rei.nforced cement board 
ft = mean stack temperature rise for unit heat inpu t ra te in °C/ kW, a constant fo r a particular 

test instrument 

Only sustained flame fronts, i.e ., when a flame front advances from the igniting burner to the first 3-inch or 
subsequent marks at a rate that so that at least 3 seconds have passed since it reached the mark, are t aken into 
account for calculating the Flame Spread Factor, Fs. Flashing, i.e., a flame front with a duration of 3 seconds or 
less, sh.all be reported but not used for calculation of the Flame Spread Factor, f s. If flashing occurs, the, fact shall 
be mentioned in parentheses following the Radiant Panel Index, Is, and reported in the form, for example, Is = 100 
[Flashing (F)]. 

MATERIAL nsn10 

Identification: Sample 6 
Type Material: Coating Applied to Fiberglass Panel 
Nominal Thickness: 7.3mm 
Color: Light Beige 

TESIP,H A 

e-nmen l l 
Flame Spread Factor, f s 1.00 1.11 
Te-mpera ture Rise, °C 21.7 26.9 
Hea t Evolution Factor, Q 3.67 4.90 
Flaming D rippings Time None None 
Te-st D uration, m :s 15:00 15:00 
Radiant Panel Index, Is 3.67 {F) 5.42 (F) 

nsTR ESULT 

, • 
1.07 1.11 
27.S 16.9 
4.71 320 

None None 
15:00 15:00 

5.04 {F) 3.55 (F) 

The test :result, the average Is, is round ed to the neares t multip le of five as required by Section 12.1 of the 
Standard. Graphic presentation of individual test data is included at the end of~ report. 

e-anten vera e 
Radiant Panel Index., Is 3.67 5.42 5.04 3.55 5 (Fla.shin v. 
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E 162 Radiant Pane l 

Client: Jensen Hughes 
Test Number. 5157-6416 

Date: December 18, 2017 
Specimen Number: 1 

Flame Spread Factor, Fs: 1.00 
Temperature Rise, ·c: 21.7 

Heat Evdlution Factor, O: 3.67 
Radiant Panel Index, Is: 3.67 (Fl 
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Client: Jensen Hughes 
Test Number. 5157-6416 

Date: December 18, 2017 
Specimen Number: 2 

Flame Spread Factor, Fs: 1.11 
Temperature Rise, ·c: 28.9 

Heat Evolution Factor, O: 4.90 
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E 162 Radiant Panel 

Client: Jensen Hughes 
Test Number. 5157-6416 

Date: December 18, 2017 
Specimen Number: 3 

Flame Spread Factor, Fs: 1.07 
Temperature Rise, ·c: 27.8 

Heat Evolution Factor, O: 4.71 
Radiant Panel Index, Is: 5.04 (Fl 
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Client: Jensen Hughes 
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Date: December 18, 2017 
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96-0 Alien Bouk'Yard 
Farrwqdale, NEW Y« k 117~ 6 USA 
Tel. +1 (611) Fax • 1(631) 293-$56 
e.mai: ,e,.a~ eon 

P"!l' I 

Rettlvfd: 11113no11 IComplet fd: I l/1612017luner: 1 I JB I P.0,t, ITestReptwt #: 3-222 19-0-

Cllent 't t' Composition: Wo~n glas.s fabticwi1li his,h temperature phenolic resin. 
lde.ntlncat loB Welg.ll: 7 . Dens ity: SG-1.80. 
TutfdFor: Brian Y. l attimer Key Test: ASTM [ 162 11, 

Jen,en H~cs.. Inc 
W20 Kraft Drive. Suite 3020 Tel: I {>•0l-'l~-2800 Ext: 
Blacl:.sbutg.. VA 2«>60 Fas: ,, )- . 

Cl.t!~' S tDE.'tt'tP'I~Tiai (coni:.i nua.i:.i on) : 

1'hi ckne1u•: o . 12s·. 

Cll~:y:Radi ani:. ..,,., Sped Her :ASTM U 2016; V ll/17 . .,,. 8/16 PC: 24E:•M2 /dl "''"" 
TKST P2RPORM!W: ASTM 2 "' . s i:a:oo.srd -re.i:. Me l:hod for sud ace P'l.ar!m:lbilii:.y of. M:11:.e.r i-llb U• i ng a 
Radi ani:. r'.e.!11:. Kue rgy sour ce 

APPROXIMATE ( x ) T,UCICl12SS I ) DtAMKTBR OY ~URlAL (a• -our ed by oovm.:i.rk) : 0 . 140· 

SPBClMSN: 

( x ) Ri g i d M:11:.e.=ial: 6" X 18• 
I ) Cellu l a r sheee.i:. P'041!1 M:11:.e.=ial •: ,. X ... 
I l P'abr i c/P'l e.xi b l e Mai:.e.r iab : 10· X 22" 
I l C:lbl e : 18" l e.ngU".o were g r ouped i:o form 6• X 18" "'" =s-peci mem• 
I ) 01:her : ,. X 18• pe.:-pa::ed a• follow•: 

SPSCIMZS" PR2PARATIO~: 

I ) No baelti ng requi red, •• opeci mem• e.xeee:ded o . 75 • i n i:hickne••· 

( x ) -•peci mem• wer e backed by a o . s· Kl:.e.r a board (a~i:. a•be•i:o• ouboi:.i i:.ui:.e) . 

I ) -=s-peci memo were ba.cke:d wi i:h l/4" h i gh den•i i:.y rei nfor ced cememi:. boar d . 

( x ) Tho bad< and • i de: • of. e.aeb opeci mem were wrapped wi i:h O . 002" i:.hi ck a l umi num 
!oi l . 

I ) Tho !ace of. esch opeci me.n -• covecred wi i:h a i- h~al wi re me•h $C' :-e:e.n. 

I ) Tho =s-peci nm -• He.xi b l e m:1.1:.e.r i a l ou,ch l:Ni:. ""' wp and bo1:.1:0cn of. "'· 1 0· X ,,. opeci me.n - • wrapped around i:he!: b.scit of. i:he!: board wi i:h a ll ,la<l< ~d. 

CAl.taAATtaf YA<."i'ORS: 

Kl:.e.r a board cor :-e:c l:.i on !aci:or : 18•c 
9el:4: 31.88 
P'l ux: ,., . 1.8 . o. , (P'lux Tran!KNC'e.r • 184112) 

.. ... .... ' !or "Reoul i:.•" . . 
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96-0 BoukNa-d 
Farmingd~. NaN Yak 11~6 USA 
Tet • I (Gll) 293-8,94,4 Fax +1 l'6,31) 293-8956 
e-mai: •SU\g@go,mart.ccm 

I _..lved:J 1/J,3/lOJJlcomplt led: 11/16/2011 luner: I 

attd f or: B rian Y, Lattincr 
Jemtn t-ll,gles. Inc 
2020 Kraft: Dri-.e. Su i!e 3020 ... -•-- ~, ' . ') . ,. ,,,. 

ESULTS : 

Fl= l'rogrcs,,ion (1t.m, 11s) 
pecimcm ··················---------------

' 3 .o· , .o· 9 .o· 12 .o· 15 .o· ----- -- --- -- --- -- -- --- --- -- -- -· -
l "" ,.. "" "" "" 2 "" "" "" "" "" 3 "" "" ;:,; "" "" 4 "" "" "" ,.. "" 

I ie lP.o.•, 

Ne< 
Stack 
lit iae•c 0 -- ---- -·-. 

3 0 0 • 
28 0 • 0 

2 0 0 4 
2 0 0 4 

Kty1'ts t: ASTM E162 

Tel: 1-($40)-808·2800 
_.. _ • l .f \._ • 

FS ----
1 . 0 
!. O 
1 .0 
1 .0 

? l aming 
Dripping, 

? l ame o r ? l aming 
Spread litunn ing 
t ndex• (yes/no) 

0 .5 No 
5 .0 No 
0 .4 No 
0 .J. No 

? l ame Spread lndex rounded to neare:st m.il t ipl e o f 5) : 
Avg : 1 . , 

Ro unded: 

Page2 

115 

£.:t: 

'1111.ile the Standard calls out •Radiant l'anel lndex• , Gowiari: repo rts •rl ame Spread t nctex~ since this 
11 the tenninol ogy u:sed in 1110e1t code spccification!I . ~rl ame Spread t ndex~ and ~aadiant l'anel t ndex• are 
dent ical f o r the pu.rpooes o f thi II report . 

BBlitEVIATlONS WH1CH ~..AY BE USED: 

1' • Fla.shed beyond benchn.a rli: 
rn • ?lame front did not reach this benchnad: 
an • Did not ignite 

! lit£ l'CESH EVAUIATl ON : tf wire it.e!lh -• u:sed, t;he flame front wa.a attributabl e t o the bu.ming o f the 
f""Csidue on the wire me:sh : ( J Yes: ( I No 

ti,::a:PTANCE C!it.1-ralitl.A : None cited. 

! ON : Not appl icabl e . 

-- See l'age 3 fo r •srief Description o f 'f'e:st• and •Ob11e.rvati=• --

( l'ag e 2 o f 3) 
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.Govmark 96-0 ~n Boule-va-d 
Farr,wgd:de, New Ya1i 111~ USA 
Tel • 1 (8$1) Fax +I (6,31) 293-89M 
e-mal te.dii~.com 

Pai, 3 

Rtteiwfd: I 1/IY20171compleltd: 1111612017 lt..mer. I I JS ! P.O . • , ITes1 R.t1>0n fl: ) 422219--0-
Clitnr'! tiJ Compe5ition: W<Wtn gbsa fabtie wit.hhigh temperatu.tt pheuc:tlic resin. 
ldenti fitati Weight: 1. Det!>ity: SG-= UIO. 

Te,ltd fOI'; Brian Y, Lattimer Key Te,t: ASTM E 162 11S 
Jerun fluS,,a.. Inc 
mo K.taft Dtive. Sui~ 303> 1'el: 1-(540~08-2'100 £.u: 
Blad:s.bJ.ig. VA 24~ Fu:: 1-( } . 

SR1£l" DESCRl.PTt:ON 01.' TEST: Tho te:ot specimen faecs a radiant hN.t :sou:ce:. A< the beg inning 0£ , .. te:Dt 
pe.riod. an igniting flame illlpingcs "' ... top of , .. specimen. Visual obse:vation is of , .. 
dotmw.:l:d p:ogre.ssion of ... ,,._ front . Tho test is cocnple:ted when the £1•- f:ont has p:ogressed to , .. 1s~ 1:11:1rk er after an exposu:e: t izne of lS ~inute:s, whichever occurs first . The he.:i.t given 0££ by 
the bu:-ning spe:ciDlen is aut01:11:1.tie11lly ::ecorccd. Tho fo=la t'.akes into a=t , .. St.4:-ting teinpe:ratu:e: 
and , ...... teinperature. The combira.tion of the two fac:t.ors. fl..sme f:ont p:og:ession and teinperatu:c 
:-ise, result ir.i a l"l.atne: Spread Index. 1"14111ing running and/or flaming d:-ipping is a.ho ::eco:ced. 

OSSeRVATl<mS : 

,.,,, S'!:st.a.ined S'!:st.a.ined All D:-ips .,_ l":-ont ,,._ 1":-ont !'laming ,,._ = !'lashing•• Ignition at ou, Test """ Teat !'loo: 
Specimen • (yes/no) (llffl : 55) (llffl : 55) (llffl : 55) (yes/no) ---------- -------- ---- --- ---- --- ------- --------

' "" DlU Dl'1 lS: 00 "" 2 "" ""1 ""1 lS: 00 So 
3 "" ""1 ""1 lS: 00 "" • "" ""1 ""1 15: 00 "" 

.. !'lashing i, defined 45 a flame f:-ont af 3 seconds o:- le.ss in du:-a.tion. -~ A.Vt' fl.ashing hu 
ocxu:-::ed, = individual specimen ' s ,,._ Sp::ea.d lndex i, ~:stood to be qualified as "!'lashing" . 

ASSR£VlATlO»s W.-!lC:-! IAAY SE: USED U "08SER.VATlONS• : 

""1 Did not ignite 
SB - Still bu:-ning "' teat end 

ceR.Tll"lCATlON: 1 ce.:-tif y thllt the above ::esul t.s we::e obtained a.fte:- testing speciDlens in a.cc
with the p:-oeed U::'e:5 and equi pncmt specified above. w .... ······il!:- Mr . Michael Magee 

;.Jrrn .... zu . . 
OOVIW!X 

,,,. q6/ 

---. ----. --
NOV 2 2 2017 

(P4jC 3 of 3) 

o:-do3.nee 

The l'CIUllscon!lt.mcd in ff.is rq,M R'b.11' only IO i,.-m(s) ll'llo:L The ICU R'porl :st11dl not b( 

ttproduco:1.c~pt in fu.ll wlth.'lu tl>rittr:::n 111rvui Jml Go'ffirt 
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TM1 
Cllltlt 
Tttt Report " 
T•Oe!e -

'9e<:lmtn 

I -
._2 I 

3 
4 ,_ .. _ 

R1dian1 Painitl ASTM E 162 1 ASTM O 367$ 
: JtrMttl Hugihea, I !'IC 
; 3-22219-0 i 

1 \/11!V17 
1181 "C/k.W 

Bum Trne ( min sec; ) 
3 a• • (T .... t2(T 

FN FN FN FN 
FN FN FN FN 
FN FN FN FN 
FN FN FN FN 

1~0" 
Stack Temp 1.....,, EvolutiOn I A.me Sp,Md 
ftiSe re, F ea.er to> F aaior 

FN 
FN 
FN 
FN 

3 0 
28.0 
2.0 
2.0 

I 

~H s.o 1.0 
I f 1 0 
I 04 r I 

Flame--I 06 
50 
0 4 
0 4 

I 1.6 

 

 

"°"""'"' ,llil),\l~'l f!i.:I 
ll;.1111,udnk-, NY 1' 3t 

&~1-?9U~ _I.J()l,,,.,....000" 
ASTMEt62 

~~------- ---- ---- ---- -------~ 

. . 

•• 
,r 

" ., ,. • 

.,._. r-.11.-•,; _ ,..,,..~~ 
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"'' 
"" 

"" .,, 

2'J) 

"' .,, 
., 

Govmark 
960Alle,, Blvd 

Farml~dale, NY 11735 
631-293-89« 

_,,_,icoom 

ASTM E162 

01------------------------- ---- -----; 0 ,. u 
Tme (mn.tes) " ,. ,, JI 

T t it Oare ; 11116117 

- ! • ~I 
- 0tf.ltl81"1,:W.a: 

P,ol.T- 24 .l'C 
._..,_. Ttll't'lp: 202 1"C 

 

Govmark 
000 Allon Blvd 

Fatmlngdale, NY 11735 
631-293-894' 

WINI gcMTl8rk.corn 

ASTME162 

19).--------------------------------..... ,., 
.., 

.., 

"" ----------------------r---
,., 

"" ., 
01----------,-----------------------.' 0 1 ., " ,. .. J) 

Tme (mrues) 

Teti Oa'le 1 1116117 

- Olo~llfln~  . ,1 I I ,

Figure B 2. All the radiant panel test results 
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Appendix C. 
NFPA 286 Test Results of Rail Car Interior Materials 

C.1 Govmark Testing Reports of NFPA 286 Tests 
Seven materials were tested in accordance with NFPA 286. The testing was performed 
at SGS Govmark from December 11, 2017, to December 14, 2017. Official test reports 
are included in this section. 

C.1.1 Test 1: Sample 6, FRP1 (Completed 12/11/2017) 

 

00-O Alle<1 Boulevaro <ilGovmark Farmillgd , New York 1173!>-!!626 USA 
Tet +1 (631) Fax +1 /631) 29J..89SG 
e-mail : te,it,ng@govmarl< com 

1'11.!;o I 

R~..:el,·ed: 12:06.'2017 lcolllpl•l<d: 12•14, _0 17 IL•n•r: A I MM I 1>.0.~: IT"'t R<p<>rl II: 3-235 75--0-
Clkat's I Prod1.1C1 Desi;ripLioo: r1bcrgl..1s~ she~ #1. 114 ", End Use: \\rall lfiling for inu:rior g:cr rai lcnr. 
!d~nlificationl 

Tl'$ltd For: Br~n Y. Lattlme.r Ke y T . t : N'FPA 286 (BLOG) W IT 
Je nsen Has'hi!~, In 
2020 Kraft Dri-., ui1e 3020 
Bl11.d ;.$MltJI. \I A 24060 

C.at.e,gO'ry~ Room Corner .BLDG1 V 03/15 
l'fFi'A ~ilS; l.,E;; 2015": V OJ/15; NE 2Dli 

T , 1, J-.(5 0)-308-2800 
fa.: 1-( )-

/jd 

0.25 • 

TEST Pi:Rr'ORMEC>; iNFPA 286- St.a.n.dard ti".il!;t~ of 1'.1-re 'fe:llit~ for :E:va.lu..-c.1r.g Contribut1on of lll,d and 
Ceiling Inte:rior F1n.lah to P.oom Fire G~owtb 

J67S 

BR?!:!' OESCRlPTION Cr· TP:ST~ Thn teAt 1. r.:onduc::tDd i.n &n B tt. hJ,CJh fi"l'I!! rOOl'l, The C.1!!91:. panel.a cover 
thri!c of the fire room w~ll&. i\ square ,sa.s burn.er locac.ed a.c. t.b.-e bot.tom of t:h~ cor:ner off•r• 11n open 

li!l ignition expoaure ot 40 ,i:,-w (or a period of s m.inuteis, and 16-0 ,;~ fQ~ • }Xl:-l.od of 10 •inut-es 
Tea.it:. ob.&ervattons a.i:e llld.de . Video .:.a n:c:o:rdttd ::ind includ d with <;1ri91na.l cesc report:. 

TI:fdE e'RCl'I CCNDIT.IONI!ill'J ROOM TO START OF TESTE EiO m1nut.e5: 

CATEGORY"l RES~TS; 

FlUl.e Height; 

Hi 0 kW ibq)oan,ue 

141 Pell Ra:c.e or: f:t.e11t Rele:Cl--5e; 
160 kW Exposure) 

lb) T1me to Reach Peak 1 

le} Tot.al Hr-t1t. ~e r.<1:&-e •• 
'5 minute a 1 

10 m1nuce.e: 
15 min11t~11: 

5 ft 10 :tn •~ (tim:e.sl 04, 50 

766 k" .. , •econda: 

o .a 'IJ 
133, l 'IJ 

NA 'IJ 

20 m1/s 

5~0 &,.•concb 

28!t3. 0 m• 

(Pa-5"e l or: l) 

Fil" ClJpJ' 

Figure C 1. Test 1, sample 6 
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This test was completed on December 11, 2017, and the date on the report is in error. 

96-0 Allen Boule'v&l'4 .Govmark Farmingda)e, NewYotk 11735-5$26 USA 
Tel. +1 (631) 293.59,4.4 Fax +1 ($31) 293-8956 
e-mafl: 1est1ng@govmatk.com 

Rttcind:12/06/20171CompJeced: 1'2/1412011 luu'-'r: A I Test RtpOrt #: 

Clit11l's I Produei De:.criptlo11: Fibcr,11,lass ~h~ec 1#1, lt4•. F.nd llfe: W•ll li,\ing for irne,ior f'.l$$3V,Cr raikar. 
ldentifka1io11) 

Tnt~~ Fur; Brian Y. Lattimer 
Jense11 llugtie.:;. 1n,e 

CA.TEOORY: 

2020 Kr<lfi Orh•..-. Suite 3020 
Blacksburg. VA 24-060 

160 kW l,)cposurc jcont.~ntJcd): 

lgl ..., Temperature Read1ngs 
Room IIU-dpoinL: 

Quadr~nc #1: 

Quactranc .,, 
Q'.;ttdr.,nt #); 

Ou11dr4nt "-4 : 

AVY.RAG.S: 

--

(h ) P!:ak C.c1.rbort .,.oriuxidc Rcadi:~g: 

(j) Pea.It Heat r-lux ac rloor Level : 

(k.) 19nn1on ot Paper KOn1t:o.re 01: PlooJ.: 

(t) Lateral Flame Spread • • 
8 ft. Wall: 

Near 12 !C . Wall ! 

Par u re, wal11 

RSS:JL'?S: 

U15 . ,, 
199• . ., 
UG, •rt, 

l'Z6S • p; 

1325 " F ; 

(l'>~'i) " Ii'; 

"4fi8 ppm 

Kry Tut: NFPA 286 (HL.00) \VIT 

TeJ: 
Fu, I ·( )· • 

... ·c 

H19tl •c 

191 •c .. , ·c 
,u ·c 

1n:.:1 ·c 

l perceo.nt. (\1 

(22 " k~/m.i 

<txl Ye.sJ ; I J No . ,, o in 

,. " 2 in 

2 ft i il'l 

l No 

(n) l')aming Dr()fl1C'lr:8 ll"' nr>t f1'ctored 1mo thoe Fii:.lure crttet'ia; 
h0Weve1:. they are r€1port .. d aa a:l Ob!Servat;.on 

:ti Flam1nq Droplets are obaerved: 
~2) A Iii'\'! pool !e= be.ne.at.h the t.cat ~ten, 
0) If .- fin pool occurs, tile leve:. oc 

1nten.9ity i9 dt:1.:!rlbed as: 

(o) CSSERVATIONS : 

( l Y~•: !xi No 
l ' Ycie; r,c J Mo 

Not e1 Par er.theses t I are use:1 to 1ndit:ate :'~sult th11t. r-f\pr t,!:;~nt.,; ,, El.t1!;1°.over v11luc,. 
~P.ig"' .r of H 

Pag~ 2 

l-2JS7S-0-

3675 
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Figure C 2. December 11, 2017 completed testing 

96-0 Allen Boulevard .Govmark Farming(1afe, New 'Vork 1173$-5626 USA 
Tel +1 (631) ~944 Fall +1 (631) 293.5955 
e,md': tesling@govmark.com 

Pag,e 3 

Rtcch:cd: U/06.12017 Compktcd: 121141201 7 Lrtttr: A MM P,0,#; Tc11t Rcporl #: 3•2H7S-O-
Clle,u'll Produc1 l)es~iptlon: FlbertL;ss $)\i::d dJ, 1,4~, t:.11J Use: W:111 linU,g f<>r ititenor p.Us~r raikar. 
h.luuiflc:u.Jo 
'l't<ucd f or: Brian Y. Lattimer 

Jensen Hughes. Jnc 
Key Test: NfPA 286 (BLDG) Wlf 3675 

2020 KrnfL Dri,e, St1ite 3020 
Blucksburg, V ,, 24060 

T•k 1~5'10H03-2300 F.,t: 
t:-•i: 1-( )· • 

t"~ltOVUrt CJU.Te.n.t>.: rtoo.bovc..J- ict det.c:'mi:w:;6 to hdvc: O.CCV-rr'Cd vhcn A-l'ly t wo o f e.he !ollo.,:tns eo.rtd.itl.Ofto 
haVO bA~n ~tc4lncd : 

(l) The he<&t relt:.ctte. raLe exCt:.t:d ~ l !eN (1 ,000 
(2) Heat. flux •t tbe floor ex<:Hde: aa l<W/m' 
(3) TM ave1""a.9e up}le.r la.yer te1t1per-at.urc cxcced:s 6oo•c (LU2"Pl 
( 4 ) !'l4:nct1 cxic. the doon-~y 
(5) Aucoigm.t:ion 01 a paper target. on t ile tloor occu.rs 

ACC'l!PTA.~C'.E CRITBR!7' - Au dtt.-d b y t 

(A) Th@ 201s Edition o r NFPh 1c1 w. re s~fety COde, para. 1~.2.l.7.2: 
(B) Tho 201s Edic.icn nf r.,:r,, !>COG s:oildi:-,g cons.t.n.ict;iQ:'I .ind ~hi;.y codr, pyn1 to.~ 5.2; 
(C> Tne 201s Edition, rnternacio~l su.11di .. Code, para. 801.1.2 

Ill During cM 40 ~\oi expo&ure, flames eball not. spread co :-he ceilinq, 

: ii Tho fl.'10l.0 i;h~ll nor; spret'ld co tbe o-.:.ter exnem1t.~· ot the sample on 
any wall or ceilittg . 

Ill Flaahove?" shall not occur. 

:41 Th.(! ~~'le; 11c,0it. Re-lu..&e Ra~e t.h.r-o-wqhout uie teat shall. not excHd aoo It"><, 

IS) The 'l'ot:•l &"make Rcl~-,~ad tbr0t>ghou~ t"ha u~st s;;ha l ' not cixc~d J ,000 m• . 

RBHARKSi Tut was conducted in tt.e -preaence or Brian Y. Lactlwer &c see.tan Kratt (J!:ase.n .Hughea, Irie.I 

l J Pa8M"8;' (xJ Pail s 

the {lbQY~ -r$a-uh~ w0,ro o:bu:incid ;,;!t•r c:tt~t1,ng $1pe~ltl(:n:; j n •ccw@..ee 

AlJ'THORltED SIGNA.TVJtE 
:,OIIMARJ( 

/ae /pm 

t opecit!ed above. 
OEC 2. !; 1011 

Thc tt.'lull."i co1il:fi~I h thi:5 rcpon rdmc on!} IQ llffil(SJ 1($1(() The teSI t\110n sh111l nOI bi: 
~rm,doted, occp1 in 1\111. witbo1.11 v.linen oppnwal l'rocn Govrnnd:. Pile Cr,p)i 
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C.1.2 Test 2: Sample 1, Thermoplastic 1 (Completed 12/11/17) 

.Govmark 96-0 Allen ~I'd 
Farmingdale, Naw York 11735-5626 USA 
Tet. (631) 2-SJ.8944 Fax +1 {631) 293-895
e-mail; l.eMing@govmark.com 

t'agc I 

Keccin d: 12/06t2017lc ompktcd: J2l1 u2011 ILcucr: E I MM I P.O.11: h·C)t Rt:poli •= 3-2.3579-0-
Client's J 1,roou<:t Oe5eripdon: Tbennopl.astic lt-1. End Use: Various interior pass-rail com1)onents. 
ldellt lfkarl()ll 
Teslt'd For: Brian Y. Lattimer 

Jensen M ughcs. In< 
Key '1'"51: NFPA 286 (OLDO) Wlt 3675 

2020 Kraft Ori~. Sui?e 3020 
Rlaeksbotg, VA 24060 

ca~egory: Roocn. corner Ill.Ou: v Ol/U 
lf:'l>A 28E: !..8: 2(HS: V <>3/l$; ?.f! ?01' 

Tel: l-(540)..S0S-28-00 fat : 
Fax: H )- · 

/Jd 

AP?ROXIMAtt 'fflIC~E.SS or $UBM!'rTij0 KATl'!RtAL (t\11 me,nured t>y CCVfl'ATJtl • 0.2" 

':'EST P£1tfORME!J: r.lFPA 2e, - Sto1rtd~d ~thod& of. Fire 7e8t.8 for Evalua.ti11g Coot.ributlon of Wall a.:-,d 
ceHing tnc.erior f'inJ~h to Room Fire Geo-..,th 

BRlif OiSCRlP"TlON OP 'IEST'l Tl'.l.e test. J.s eoftd:ucc.eid 1.n dr. 8 fi; . Mgh fir4 roor-. Th$ tes.t panel.6 covet 
three ot t.he tire rooa. ·Na.Us . A t;quct·o 9"6 burner lOC,1ted at che bottom oC the co:r::er o!fetu a:1 open 
t\~1?1$ ignit.io~ eJQosute of 40 >cw Cor- o1 pt!dod oC 5 &i.nute1:s, 4nd U<l kM fQr o. pe.riQ4 of 10 ml.nut-es 
Test obee..rvalio~a are ~de. Video h recorded ~nd inc;.u.<100 titith original cest report.. 

TIME TROi"I e<:«DITIOUlNG ROOM 1'0 STA.tt't" OP TEST1 ~o m:nutes 

CATl?OCaY: RBSOLTS 1 

160 kW Ex;,os.,;.re 

la! Pl.toilt RatE of neat Releue: 
llrt.::l\.lde.s !GO kM :?xp,o$t,n:c,.J 

~cJ :-ocu Heat Release - • 
S m.it1-.;;:;e$1 

10 m1ru..1ree1 
15 111.ill-tt~: 

~dl Peak Rate ot Smeke Reledbe: 

!el 711:.e co Reach P&ilt: 

!fl ':"ot~~ Smoke Releaa~d -· 

240 kM 

H3 a.econd.s 

11 9 HJ 
?O. 2 M.1 

1n.1 MJ 

9?0.l m1 

Chg¢ l of 3) 

Fill!. CnpJt 

6 
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96-0 Men Boulevard .Govmark Farnqdale.Nm-York 11735-5626 USA 
Tel.• 1 (831) 2£3-89<14 F8)( +1 (631} 29~
e-mail: 1a5ting@;_govmark.com 

Pagel 

Rcc.:eivt'tl: 12/06/:'.!0tifc<»mplete(I: 1211 l/20171tcUt'r: I· I MM I r .O.#: I Test Rtpor: #: 
C lle11f1 I Product Ocs.cription: Thcmlil1lla."tic #1. End 0~: Vario1J~ !n1cti<-r p~nul components.. 
ldenlifittl ttOnl 

J-2357~-

Tcsh!d ~,,r: Brhm Y, Lattimer 
Jcnscll 1-lu,p,h~ lnC! 

Kt'yTest: NFPA 28.G(BLDG) WIT 3675 

2020 Kt,L0 Drh-t. Suitt J.020 
BlllCbburg. VA 24000 

T,1: 1-(540).808·:UOO £,1: 
f'11t: 1-( )- • 

Jl~t7t.T5: 

1,0 r.H expouure (continued): 

lg> .... T~mper•turE Readings .. 
ROOln m.i<ip~inL: ••• "i'; ... ·c 
Q-..:.adrant U: ll!.4 •P: .,, ·c 
O.:..,.dr.i.ne 11:i~ 003 •f': <28 •c 

Qucdr.snt 113: 682 .,, 361 •c 

Ou~dra.nt. 14: '" .. F : JSS •c 
.,. •p: ... ·c 

'°' ppm 

Ii. ?eak Carbon 0icx1.d.!' Read.i.ng: 

0) lrcuat Kcoil.t Flux at Floor Le.vel: 

l pan:onL lt} 

Od tgn1 ti<:r. of Monitors on Floor: 

(lJ t..ii;.r::ri;il Flo.me Spre.ad -
6 !t. llall; 

l.3 

I J 

' 
• 
0 

[ 

kk'/n" 

Ye:s; lxl No 

ft: 0 ;. 
,. , lo 

f< • in 

Yes; txl No 

(11) P:aetn.g Dl!Ople.::s a.rn no, f.,ctoi.ed lnto th@ Pa1.1ure Cdunl .. t 
however, t h~y reported a~ an ob~rvdtion: 

(:.; Pl11.mir.g trO';)le~& a.re observe-di 
(2) A !ire pool fonas heneoth the t.~i:;t. ic;Ql:I: 
(3) lf 4 fin;i pool OOC''llU, the level O( 

inteneity 1s d@!:lerib.ed a•: 

fo) OBS6.RVA'!'IONS: 

[xl \'es; I 1 No 
(xl Yea; I I No 

I 1 t'.ir..or; lxJ Moderate; I Ir.tense. 

~ote; Parentheses () are used co 1ndie&te a r~c~:t. eh.at l'.'(lpr~6Pnt8 a fl•chove: valwe . 
f P.ige 2 or l) 

File C•py 
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Figure C 3. Test 2, sample 1 

96-0 Allen Bouktvard .Govmark Farmingdale, N!w Yotk: 11?35-5626 USA 
T.i, •1 (631) 2~8944 FiUC +1 (631) 293-8956
e-mail. tes:b!'\9fi-govmar1<.com 

Pagc 3 

Rtt,cind: I Z..106/2017 Completed : ll/11/2017 Letter: E M.\1 P.O.#: 3-23579-0-

C littat'!I Product ~ 1iP4ic)O; ' rh¢tm0pl;istk: NJ. End Use: Various interior pa.~s-mil com1'.1Qncnli.. 
ldt'ntifie111ion 
T ested For. Brian Y. Lattimer 

Jmsco Hugbes. lr.c 
Key T~t; Nl·PAlM(OLOC) WIT 3675 

2020 Kraft Ori~ , Suite 3020 
Dlacksburg. VA 24060 

Tel: f-(540} 808-2800 f.xt: 
Fax: 1-( )- -

PIJ\31-:0VB~ CR.I'n!IU:1\1 Pll.\.0-1\vvca. l:! .JeLc:&.1(1J.ucll Lv l1<1V• U<.:\o\Ht.•".l wb'<!.U «uy L\'>V u! Lh'l' tt;lluw.tn g c:-o:tdit..l.Q!",S 
!'\~vi:! bc.'!-e:: t:it t.eimd : 

(l J n-.e hMt relco:e ~t.c i::xc;eeO& J KW (l , 000 kill 
(2) ¥.c~t. nux a-e cte ttoor exceeds 20 k.W/111• 
('3) The ave..ra.9e \l~e r la.ye.r teiq,crat.url!: cx~ods 60Qar, ll:.12"f'} 
(4) l'lAmi:a• ~x .it. t.NI dQ01~y 
(5) Au toignition ot a po.per tdr9'cl. on the Hoar cci:u.r, 

AOCEPTAf-C'E CRITE'P.IA - 1.a cited by: 

(A) The 2015 Ed.1t1cn O! ~PPA 10 1 L!.fe Safety Codo , p1tr.(t, 10,:J,},7,2 ; 
19 ) The 201$ l?diticn c E ,;tPl\ sooo 8uHdin9 Conatrucuon and Sc.Cety Ce<lt:, por.-i. :o . .i . s.a; 
fc> ThP .icns Rditicn, 1,u:ernat;.OM! Su::.l ding Code, pora. aoJ.1.2 

(1) Dunng -:he to k.W exposure , name.a .a.ha:r.l nat Gpread co tho ~Hing 

(l) 'l'h(" f1411r,;i i;h.l, 11 not apread to the ou.Ler ext1em.ity o! the 11.:,,eplc. on 
any 'Mall C;. cell t:'r;J • 

13 l PU.shover shA.lt not. oceur. 

ts> Thtt •rer..111 !'i.!:'Qke RP:leued thxouqh01JL the t~isL i,.h.dl! not exceed 1,000 m• 

REMAR.KS : T~~t was co:-.d.:.ctcd Ln tho pres-once ot arian Y. Latctr..e & St~h.n kr11ie liI0r.tJcn Ht:.g!-.$&, Ir.cl 

L"O.'<CU.JS ICN: 1>11.sa,d en thQ. .ibov;,: Results and A<:cepc.a.ncec Cr.!.ter:.a, the itom eos.:ed: 

(xj Passes: 

CERTIPlCAl':Oll : ne above re,;ul ti; l'l'l'NI <:lht11irtQd ~fter testing speC~ll"kt\..9 .iu a~cordone4 
t specifi~d above 

OEC 2 I\ 1011 

AUTHORI ZED SIGNATURB 
"""'"'Rl( 
/ac /pm (Page 3 of l) 

t he 11:s1.lti cunrni.ncd in thi'I repcm rela1e only 1(1 i1CT(s) 1cs1cd. Tbe t~ tq1011 .sh:1U not ~ 
rcpn:duo:x.l. , ~QC"pj io rull, wilhom writ1co apl)N\'ll from Govmru+.. 
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C.1.3 Test 3: Sample 2, Sandwich Composite 1 (Completed 12/12/17) 

 

.Govmark 96-0 A!lcn Boulcva1d 
Farm.ngda!e, New YOO: 11735•5626 USA 
Tel .a.1 (631}293-8944 F3x +I (631}293-3956 
e-maH. 1esting@govmait.com 

Page I 

Rccl'lvrd: 12!()6.,'2()171Compltled: 12/1212017 h.encr: B I M\4: I 1>.0.t.1: ITe;t H.ep(lrl N: 34 23.576-0• 
O .ic:nfS I Product lk.scripl'ion: $.lndwkh panels l'f'I (Aluminum Ply\uJod S1~el) • End Use: \V(IIJ liniug & Bulkheads in l(ailCllr 
ldcotirica ttunl Passeoger 
Tested f'or; Brfan Y. Lattimer Kt:)' Tc.st: ' ff PA 286 (BL.D(i) W(T 3675 

J-ense1) I (1.1ghe,,, luc 
2020 Kran Drive. Suite 3020 
BlaWburg. VA 24060 

Category: R:oom Center BLOG; v 03/H 
NP'PA 2861 LE: 2015; V Ol/151 N! 2019 

Td : l-{540)-808-2S00 
••n,c I-{ )· • 

PC'i '? days 

APPRO>CIHATS TlllC'RNB:SS OF SIJlUUTI'ED MAT!:RIAL (~!I 11~a.fl.u.rec! Uy C-OVl!lcltk), 0 . 5 • 

E ,:t: 

TEST PBRf'OJU-«£D1 NF'Pi\ 286 • Stat1da.td Method:n of !'ire i'c:i:t~ .for Kv.al1Jat.i:-:9 C'ontr~bution of Mal 1 ~nd 
:Ciling lnteriat' Pinish to ~com ?ire Orowth 

9RI!!I' Dl?SC'RIPTIO}I CP Tl?ST: The '!~l'lt i$ co:;du:::e~d in .,n ft ft, . high fh°A t'()()IT'l. n11~ teee pt1nels cover 
th1:'13A of t-hCJ fit'• room w-<11l&. A square 9aa b-'ilrner located al lhe boLtom ot Lb.ti couwr otc~u, 4n opc.n 
flar..e- i9tut1cu expcsu~ o! 40 l<W !ore pcriCC of $ mfa.1.1te$, ~nd 160 k~ for• 11criod of lO minut;es, 
Tc.st obe<;ccv~ti.on& •rq ode. Video is recorded and include!! vHh. origfoat ten report. 

TIM!i: PROM CONOl 1'10NlNC aoox TO t;TART OP Tl':ST: \)0 IIU.m:cea 

C1\TKOORY: RESOL'l'Si 

to kW nxpoaure 

Fbme He1 ght 

160 )(,1 Bxpoeure 

t~> Peak Rate ot Keat Release: 
{lncludes 160 kK !b:peirnrf!l 

rb) T!.me to RE:~Ch Pe~):: 

(cl Tot.al Heat R.elea.se .. 
':t n inut-41'1: 

10 uinucea1 
1.S ~inµtc,;: 

Id) ~ak Rate or Smoke Rclc4ue: 

te> Ti me co Reach Peax~ 

ru l'Otal ~ke Released. --

5 fl O iJl at l:':11!! :11$) 04: 4-0 

G-51 kM 

9.4. M.: 
•• MJ 
RA MJ 

11 m•/s 

(Page : <1t 31 

FileCupy 
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96,,D Affen Boulevard .Govmark Farmingdale, New Yort 11735-5626 USA 
Tel. • 1 (631) 293-8944 Fax,.1(63t)293-89S6 
e-mait testing@go•,m,3!1c.(()tn 

Pag<:2 

tRe«ivtd: 12/06!201 7!C(l1'11pleted: 12t'l2l20l7 h .. ent!r: '8 I M\ f I P.O.#: ITcsc R~1Jor1 N: .l-23516-0· 
CJient'S I Product lk.scriprioo: Sandwich panel$ b I (Aluminum Plywood S1ecl). End Use: \Vall lining & Bulkheads in Railcar 
ldenliriutionl Passenger • 
Tcsc~d ror: Brian Y, Lattimer J<e;v TtSt: ~FPt\ 286 (61.£10) WIT 367$ 

Jensen Hughes. Inc 
2020 Kraf). Orh·~ Smlt 3020 
Blacbburg, YA 24060 

1.60 kW Exposure Jcon:..inued ). 

(gJ Poak Tempo~~;uro R(Ml~i-.s• --
Room m.idpoim: t 

Quadrant Ill: 

Quadrant 112: 

QI.Uldrant ff4 : 

1.390 •r; 

172) .,, 
1181 .,, 
127{> •r; 

U07 "i'; 

(lll)41 •!": 

Oll ppc!I 

754 

.,. 
,.. 
••• ,., 

Tel: l-{540)-808-2800 
Fax: H · 

•c 

•c 

·c 
•c 

·c 

17S?)•C 

tb) Peak C&rbon Monoxide Reading: 

11> .Peak carbon Dloxlde Reading : • percent ,:,1 

(k> Igni~ion of Pl:lpcr Monitor& on floor~ 

fl) t...,un·al l-'lmr.o SpTpd 
8 tl. !.'all: 

Near 12 rt. Wall: 

rar 12 ft, ~all: 

(20,3) 

I ) 

• 
7 

0 

Ix) 

JtW/mt 

'fe&; Ix) So 

ft • i n 

ft • in 

tt 0 ln 

Y(l&; . ) •• 
In> Plum.1ng Droplet, tiro not h~1:.oi;ed int.o ;no Failun Cdi:.eri•; 

t-.owever, chey are report ed .:aa an observttiCt'H 

U> Flarr.ing i::rcpleu are observed: 
(2~ A fire pool fom.s Oe.nr:4 t;) t.he t.e.st i " ea.: 
(J.) If it f'i~ pool QC('t,:,t'&, the level :,t 

I !es, h(J No 
I 1 Ye•: lxl Na 

£1(: 

illtenal~)' le desc:d .. bdl a.e: I I Xinor: , I 1 Mt..'fl,uo.Le: I I Illt.~nee 

ro) OBSERWI.TIONS 

~ote: Parentheses ( ) a.re used t::> 1nd.1cate a resu!t that: repre-se.nts a. tlasbove-r val ue. 
!Fag, i of 3) 

FIie Copy 
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Figure C 4. Test 3, sample 2 

96-0 A.Sen Soul!vatd .Govmark F~inQ(:l."tle New York 11735-5626 USA 
Tel +1 (631) 293-8~ Fax +1 (631) 293-89
e-1n{lit tes.llngC'90'l'f'llark.oom 

Page3 

t:-ceh·ed: IZ'06120 17 CnmrltJtd: 12/1212017 Le.Her: R MM l'.0,#: Test Repor1 #: 3-23576--0-
Cliet1t'$ Product Dcsc:ription: Sandwich 1>ancb A I (Aluminum Plywood S1ecl) . End Use: Wall lining & 8\llkbe:ods in Ratkar 
ldcntificttli(ln Passe,,_gei • 
Tt.-slW For; Brlan V, Uittlmtr KcyTrst: NFPA 2S6(BLDG) WIT 367S 

Jensc" l lugl,cs. h'IC 
2020 Kraft Drive. Suite 30'20 
Blacksburg:. VA 24060 

Tel: l-{540}-808-2800 

""" 1-( )· • 
f':~t: 

t"i..A:5~111 QU.-ZftlA: Tl,:u,l1v"•"- lb d~Lo;i.1111!.uel.l 1,,u havoe. Ul.:1.:-U.lted wtueu any cwv ut L.be ft>l lo•.1~19 eon,cUcicms 
ruive bee11 attained.: 

{lJ The heat release rate exceeds 1 "™ U,000 kft) 
(2) f!f!at flux at. the flncr • x<:n~di; 20 'tt.ft/""J." 
(3) Tt\e ,:iveraqe upper layer ~efl'9exatu1,e, exceeaa 6oo•c 11112•F) 
(4) Pllia!S exlL ti:.cl dOOrti1.:1.y 
(S) Aut.oign1ticn of a ;;.iper ,;.a.rget on t:.be t:oor occurs 

A.CCJI PT ANCB CR 1T6!<IA A& C 1 te<I by ! 

(A\ Tl'u,; 201.S 6dii.i«-, of tl-PiA 101 L.1te. sat•tY C03e, para. 10 .2 .3.?.2: 
(8) The 20l5 !diti<:n o[ J~P?A 5000 Building Coru,,tn.ction tmd 9.o,fety Code, pant ;o.-c.s.:i r 
{C) The 201!, !dit;lat, Intcrnl.ltioMl 8Uild1ng Code, para. 801,l.2 

121 '!'Ile Clak 8hdll r-.;;L !..prtiad to the outer cxtrcm..;7· of th'l s11mple on 
<etny vo.11 er ce11in~. 

~•O The Pell ,..a: 1self't:1r;P f<;'itP throv;hoot che ceet sha-1.1 not exceec3 800 kW 

(51 the-: ':'otd.l Smoke 8.c.le4:ic.d througl-,oct: the test ahLi not e.x.ceed l . OOQ m• 

CO."'JCLIJSJOK: BitHd on the a'bove Resulte and AccepL&ncot- Ctitl!ritt, the item tc11tcd~ 

I 1 Panu : Ix 1 fit.Ha 

C&RTIFJCATION: c. 1~t1ulta we~ obt4ined cft4r tesi.ing ~t~lfis,ns in accordance 
e1.h.cd above. 

1..UTRORIZil:D SIGNATURB 
OOVAARJ( 
/ac /pm 

Teat Techniciaun N1C.h4el Mag~e 

(Page :! of 3) OEt 2 i, 2011 

TheteSUlti contaiui.'d i1, tit.is rc!'fJl'I k l~c only tu it.e11:(i} hti.li..-J. lh~ tc~ Mpar\ i.1usll nut be 
rCpt(duted. cxccpl in lilll, w ilhonl 11,rilttn apprm·nl fro;.n Govm11rt, Pile CtJpy 

56 
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C.1.4 Test 4: Sample 5, Thermoplastic 2 (Completed 12/12/17) 

 

.Govmark 96·0 Allen 80\lle"V0(d 
Farmingdale, New YOfk 11735-5626 USA 
Tel +-1 (631) 2.93-8944 Fi.uc +1 (631) 293-8966
e-mail: testing@govmark.com 

Page 1 

Received: 12.'06!2017lro1nrlt1t.d: 121 12/2017 h . ..ttlt'r: C J MM I P.O.#: !Test Rel)(lrl #: 
Clit'nl'~ I Pn.1duc1 r>cricription: Tbern1oplas.1i<: 1'2. t::nd Use: Vanous incmor components for passenger railcars. 
ldt'ntifkationl 
T~sled For: Brian Y. Lattimer 

Jensen Hughes. In( 
K,y1·,.,, NFPA 286 (BLOG) w11· 3675 

2020 Kral\ Drivt, Suite 3020 
Blncksburg. VA 24660 

C..e•go1-y: Boom Corn.Gt' £:!LOO: V 0)/lS 
1tPPA 2861 LB: 20'...S; V 03/H: N? 101, 

Tt.'I: l-(540},808,-2800 Et-1: 
Fax: 1-l -

PC: 7 d-,iys /id 

APPROXIMATE 7HlCi(N!SS OF SUBMlT'!"!D MA'IT.RlAI, (a.s ffll"l.sr.urt:-d hy r.¢vtt1,1 r.o;1 1 0.150 • 

'!'EST PERFORM!'D: NPPA 296 - St~n~rd Meer.oea of Pire Tee~e ror Bv~luating Contributica of ~-"l ond 
OOil1n-g Zntori~r P1nish ~o Room PIU G.l"OWtb 

8JU2F D&SC81P1·rON Cl' ·r:~"l': Tho 't(l8t le CO:-td.'.l.Cted in at:. 9 !t . ~igh !ire roc.m. T'r.n t.•r. t p(ln(l1$ GO"-'et" 
three ot the ti.re rooru walls . A. i=iqwi.re ga!,; bl.:.rl"'.eT loc:,a;.t,d ,it. th-A bot tom ot the corne.i. otrere 4:1. open 
!lame i gnltion exp,c!l\Jre o! 40 k..., for a period ot 5 ainutee, a.ud 1'0 kW !or c. period of 10 mi~utes. 
T•cu;c oh,;(trvtin.ons ~re r.ade \ii~o .r~<.:onici! 4ftcl. im:l1.1dcd w·ith ongtn;Jl test report . 

TtM! FROM CONOITT()NJ~O JtOO)( TO STAAT OY TBST: 50 1111.inutu 

CATBOOR'r' : 

40 kW Exposure 

Vb.me Ought: 

lGO kW £xpO$U?'• 

[4> Peak .w:stc of Heat Rele-ue : 
I includes 160 kW l!Xpoau.re, 

lbl Ti..,.e to Reach Peak: 

1<:I Tot~l tt~t Release •· 
5 minutes : 

10 minutes , 
1 5 m1nuces : 

(di Peait Rate oc Sl'l'loke Releue: 

hll Time to Re.(IC.h Peak: 

RSSCLTS; 

s ft o in nt (rm-., es1 04:48 

27.l kW 

lS ,3 NJ 
91 . ! &IJ 

136 . l t-lJ 

l47 :;ccon<:.n 

962 . , at 

IPitgc l of J) 

Fl/eCopy 
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96-0 Allen Boulevard .Govmark Fanrlll$Jd~lc , New York 11736-5626 USA 
Tel. • 1 (631) 293-8944 Fax •1 (631) 293--$956 
e-man telting,:Dgovmark.com 

Png,: l 

Reccivcd:J2/06.120171C<>m1>l~ted: J2tl2/l017 1Lrlltr: C IMM I r.O.It: hnc, Rcporl #: 3-23511-0-

Client's I Pl'Qdlk:1 Oc,;cri)?{ion: 1'henooptri.sttC 12, 1:-nd U;e; Vtirious in1erior eompollCn!S ror passenger rnikars.. 
ldentifK'atiool 

Tested F<1r. Brian Y, Lattim er 
Jtn-scn lluglw:s, 11'¢ 

Key Teit: NFPA 286 (BLOG) WIT 361$ 

2020 Kr.ail Orhc. Suite 3020 
Blacksburg. VA 24060 

19) Peak Te~petature R~adin9a --
Rcoca e.idpoi.nt, 

Quadrant. •1: 

Quadrar.c •2 1 

... •r; 
Bf>'t "!': 

'" •r: 
?)7 •r: 

'22 •P; 

i))i ·r: 

nio ppm 

Tel: l-{Sd0}-S0S-2300 £ii: 
l>'.'IJ: 1-( )· 

;07 ~c 

742 ·c 

'" •c 

192 •c 

lU ·c ... ·c 

lii Pea.Jc Carbcn Dl.Oxi~ Rear.H:-:91 

()> Peak Heat Flux at Floor ~-..el: 

l porcont f\) 

.c 7 ~"ll/m' 

Ott Ignitloo cc Pape"!' MOAfLOrs Otl Floor, 

l l ! Wc•rd Pla.r-..e Sp:cead • -
8 ft. Wall: 

Near 12 Lt. Hall: 

fjr 12 ft Wall: 

iml Flames Exit Doorway: 

I 1 

• 
• 
0 

l l 

Ye$; 

ft 

,, 
[t 

Ye~J 

lxl :-.10 

• '" 
0 ,n 
0 rn 

(x} Na 

<nJ Fhm1.ng Oropl~te a,re not t:a.ctori'.'d into the Fa:l ure C.t_L~.t.:.u: 
hOVever, they are :_.eperted dll a.n ahsctvst.lQn: 

\ll Flaming Droplets a.r~ Ob$crvad: 
\2) A fire pool !onn& bene~eh ehe test item: 
~31 It a fire pool occu.ts , the te\l\!ll ~f 

Lnten$ity i~ de$Cribed aa: 

(o) 01:lSERVAT!ONS: 

;xJ Vu; r I No 
:xJ Yes; ( t;o 

i ) M.rnor r ( Moderate: JxJ Intense, 

No-u,1 Pare.t1the.ae.a ( I .-1:e u~cd co irdic:n:e .2 ri;iat,1lt th.tt: ropr4Mnt$ .i. tlaahcver v.ilue, 
lPag~ 2 01 lt 

FileC,,py 
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56·0 Alletl Bovfev3rd 
Farmingdale, NewYork 11735-5626 USA 
Tel ,.1 (631)29l-8944 Fax-+-1 (631)293-8968 
e-mail: testing@govmark..oom 

Pagel 

Reccin~d: 1.2!06.,'2017 Compkttd: 12.'12,'2017 Utter: C 
Clicot's 
ldendficatio 

MM P.O.#: Tes1 Rtport N: 3-23577•0-

Tcst«I for: 8r1an Y. LatUmer 
Jl."ID<:O Hughes. Inc 

Key Test: N"FPA 286 ( l·U,00) WIT 3675 

2020 Kral\ Drive. Suite 3020 
Bbcksburg, VA 24060 

Tel; l-(540)-$0S-2800 Ext: 
Fax: I•( )- • 

t'tJ..!llOYart c:U:Te:tl.A, Plaol'lo-,,,ia, ~• dct.o.,,,...nM 1:"' hnva l)~\•,.~d wl'ien ony t .. o o t Che to:l<iW,Ul.'!J cond-t. .i.,:m• 
h~ve been attair.ed: 

(1) The h.eat. relo::1:l.$1:! rcr.te: exec-eds 1 MK fl.030 kMJ 
(2> Rea~ !l~x ~c the floor exceeds 20 kM/M* 
IJ) The average upper l~ye.r tc:ipcraturc exc~cd..~ ,oo~c (1112~F} 
(4) l'leimc=: cxi::. t he c!'tJOrw.,y 
rs> Au~oignl~ion of a paper targ~~ o~ the: f loor cccu.ra 

ACCEM'ANCE C"illTERIA M cited by: 

IAJ 7he lOl.S Bdi:-ion ot S'FPl, 101 Life Sllfecy Cede. par.a. 10 . 2,J.7.2; 
181 'The 2015 Bdition of N>'PA sooo i'h;i)ding ::Onstruction and Sa..teLy COde, para. 10.4.!L2: 
ICI 'l'h.CI 20n R<!it-icn. lnternatlonal Bu..!ldin;i COdt:. p4r4. 803 . 1.2 

(l.) OVdr.9 ~he 4.0 kW exposure, tlallli!-8 sha.11 not aprceid to the c:cnllng. 

12: Thi; U..:u:.o shall not spread co tbe !)Ut:er ext~em..it.y of th-, .Hmph rm 
any ,,,.all or ceiHng. 

14~ The Pe;;ik He;, t Release Rate tltr-ough,ut t:ht\ teat :ihall not exceed soo kw. 

{SJ '111e "!'o~al S$$.Qko R~loa.&-Qd throughout t.he teat shall not. ~xce~d 1 . 000 m' . 

REMARKS: Test. w-as co:-Ai.:.eteri i.i t he pr..,e:enee of St@fanXra.tt (Je.nsen Hugh1:a, Incl 

CONCLUSION: Baaed Ot~ t.he ebov e R~~1,.lt;s o~d, Ac;epta.nce cn.ter:.a . the item teste.d : 

( 1 Paues; (xi Faile 

CE!iTff'iCATION ; E: IU)ove I'es1Jlt$ ~A cbtn:.r~d a.ft:er t:estin(l" SJ,.~G,i.ffens in accorda.tle't!: 
•oec1f1ed ab:we. O\:.C 2 6 /Ul f with the procedures 

AUTHORIZED SIGNATURE 
i)OVXARJC 
/ac /pm {Pngc ;; of 3> 

The rGUl1!1 c11n.1;,i1l,O(l in this !"'(pc.in ~ lati:01lly 10 ilcmlS> ll.'Stcd. The test tq,Ort .ibllll tWI be 
repmdooed. ex,:q:i1 in M l. wlthoui 11, rim.n 11p1)1'0,·al h llut Ov.,m:.-t. File CopJ' 



 

140 

 

Figure C 5. Test 4, sample 5 

.Govmark 96-0 Allen BOvle.-8:fd 
Farmlngdale, New YM 11735,562$ USA 
Tel. +1 (631} 29.,'t,,89« FaX' +1 (631} 293--8056 
EHnaH. tsstng@9ovmark.com 

Page I 

lleceived: 12/06l20lifcoa1,1ctcd: 12'131201111-eocr: D l MMT P.O.#: ITes1 U:t f)Orl f: 

Clien1•5 I Product ~scription: S.:indwich p&ncl #2 aJurn-b3llia-sminlc,;.,'i.. F.nd U!le: Cib c~illng pa.o.el. 
ld~n11fll::11Lonl 
Tt:.Sled For: Brian Y. Lat1imer 

knscn Hughes.. lnc 
Kty Tt'sl: NFPA 286 (BLOO) WIT 3675 

:?020 Kraft Drive, Sui1e 3020 
Olacksbtirg. VA 24060 

cacesoi-y: Room cornei' Bl.DG: v 03/1.5 
NVPA 2$, , ~g, ~O~S; V OJ/1S; NR 20lj 

Tel: H:540)-808~2800 Ext: 
fax: H l-- -

l"C: -, days /Jd 

O. G4 " 

TBST F-R.POriV.D: NflPJ. 786 - Standard Methods oC Plte Tu:tl1:1 !O! EvdlU.Ct1.~.g Con t.rib-.:t~c:: of Wn ll ,md 
Cei1L~9 1nun:S.o.r Plnlah Lo Roo=t ?ltt Oro..rt.h 

BRlBP DBSCR.IPT'IOf,: OF TES'!'! ':he Cf!8t ifJ COl".ducced in 4rt -II ft. high fire:, room. n-.c, trat; p;anela cove-r 
th.ret! o! &hie fire roo:n wal~•- A i;;q1.1.;1rta' g~• ou=-ner loca':ed. at ttte bctto,;,. t.he ecrn.~r ot:rers 11.n cpon 
tl;.11ll(l igni';ion expos.ire ot "O kW !or a. pedod. o!' 5 m.mut~s. and 100 kw fr.r a pi:n.io(I of 10 ;r.in.i.tes. 
Test obset"Vations au inade. Vide,Q :.Ji ri,c:oi:-ded end 1nc.tuded 11.ith odgi:lal test. r1=pon. 

TO:B PROK OONDJTION!~ ROOM TO STA.RT OP '!'l?ST: SO rrJ.nu::~• 

C'..ATf:{iORY: RS.SO'LT.S: 

160 kt,;, &xpoaur:e 

(a) Pea.le Ra:e cf Y.€at Releasei 
linclu.df!n 1,0 kW Kxpo~urel 

(b) Tiide t:O Reaeh ~<lk: 

(c) Total Heat R:elta.6~ --
s m1.rn..itt.9, 

10 m1r.utu: 
15 mL:-.uto: 

(d) Peak Ra~~ o! Snoke Relcc•e: 

s ft o i..n at (nm.:esl Ct:50 

911 kW 

)60 secor-.cls 

12.8 l".J 
NA. l(..t "'.., 
16 m•te 

(e) T1me co Reach ?eak i 

(f) Tcm~l Smoke Released •• 

FileCopJJ 
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C.1.5 Test 5: Sample 3, Sandwich Composite 2 (Completed 12/13/17) 

 

96-0 Alen Boulevard 
Farmingda!e.NawYork 11735-5626 USA 
Tel,~ , (631) 293-8944 Fax (631) 293-8956 
e-mail· teMlng@govm~rl< eom 

Pagel 
.Govmark 
l~ec-ch',:d: 12l06/20t 71Compltted; 12/IJ/2017 ILcttcr; D IMMI P.0.#: ITcs1 Report Ii: 3-23S78-0-
CUcot's I Pl'()Cfoc.c Descrlpefon; Sandw1d1 P,'Jrttl Jr2 lfum-bals&-siainltss. 
ldentilica tiool 

l:.nd Use: Cab ceiling paoeL 

T C'SlctJ For: Brian Y, Lattimer 
J ense.\ I ll,1Ql\t$, Inc 

Key Test: NFPA2&6(BLOG) \\'TT J67S 

2020 Kra0 Drive. Suite 3020 
Blatbbu;rg, VA 240(,0 

T.o: E>t: 
Fn:c J.( ),- • 

CATEGORY: 

lg) Peak Tea:tperatu.re Read.in9a - -
-:ni:ip::,int: 

Quadt'ant. .ii l : 

a.es~·rs: 

1311 •P; 

u.,9 • P; 

,., .. •p; 

1102 •F; 

U05 ·•. 
tnl8> F: .... ..,. 

716 ·c ... ·c 

'14'3 ·c ... •c 

652 •c 

17141 'C 

(b.) Peak C'.e.rbon ~ortoxide R~d:.ng , 

(l) Peak C~rbon Diax1de !«::ading: 

(j) Pea.k: fleat Plu>t at Ploor Lev~l: 
' percent (t) 

(k) r9ntt..1on ot Paper Monitut-1:i or~ P:uo:-, 

(l) i..a~eral P'lama Spread - -
8 ft. . Wall: 

Near 12 ft . Wall: 

rar 12 ct. Wall: 

t22.1) 

I I 

; 

, 
C 

(x: 

kW/m• 

Ye:,: lxl "" 
ft • 1n 

,, ' 1n 

" 0 in 

'tC!II t I No 

(n ) i--b~ing nroplet4' ,ire not tactored into th,;: PaHur,:,: Crit.cria: 
r.cwever, they are repot'LtHl es cw Ob!len-atio'°: 

(1) Plamin~ Dropleu, a.re ob11ervc.d: I 1 Y'"s: M 
( 2) A fire pool. form1:1 beneath cht\ test 1teta: I I \'ea: (xJ 
( ll If • fLre pool occurs, th~ lt!vel of 

int.l"!n$it;.y i.s d9'-'i(:-rih9d 11.&; [ I 1-:1nor, 
Co) OBSES<V/l.TIOO'S: 

No 

•• 
J Mode1.·ace-; I J :ntense 

No~: i'~rc.n e-h c:::8e:s t ) .ire ua.ed to indicate a ree•Jlt tha.e l'l!prieinmtll A fl,u;,ho:~r value . 
("a.get • of J,) 

File Copy 
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96--0 Allen Bou!f!\'flfd 
Farmingdale, New Yorll 1 t735-5626 USA 
r e1 •1 (631) 293--3944 f ax +1 (6:31) 293·895e 
e-mail: tesling@govmark.,oom 

Pagc 3 
.Govmark 
Rc:ceh·ed: 12!06,'2017 Compftttd: l2,'13,'2017 Lener: D MM P.0 .P: T t$C Report #: l-2.H18-0-
C lteot'!I Product Description: Sundwich pane.I 1¢2 alum-:,alsa-stainlcss. End Use: Cab ceiling panel. 
ldendnr.ado11 

Tested For: Brian Y. Lattimer 
Jensen I fughcs. Inc 

Key 'l'e:81: NH A 286 (1)1,0G} WIT 367$ 

2020 K.tan l)n,·e. Suite 302<> 
otack!.burg. VA 24060 

Tel: l -(540)~08-2800 E.J"I: 
fax: 1-( r -

FL.ASJIOVER CRITERIA : Plashove.r :.s detenrlMid t:i have occurred when any two of the foilowii~g co.-..ditiann 
h•v~ Del~n otto(r.r.d, 

(1) T.t,e !'.!:al teh,a!>e raLc ~x.Ct:.t:d$ :. Ml'f l1,0!)0 kW! 
Ca> Hoist flux «t tl"lo floor tt"-ceftd&. 20 kW/m' 
(l) The average upper 1ayei· tectlperature exc~ed:i 600"C (UJ.2~.: 1 
(4) Pll:llll.C:i cx1.t. tho doonr.ay 
(5) Autoignition ct a paper target. on the noor occurs 

ACC!:PTN-'CE CRITERIA • A9 Cit,:d by! 

(A> The JOJS Edition 01 NFPA 101 Li.Ce Sa[ety Code , p~a. l0.2.l . '1 . 2J 
(9) n.e 2015 8d.ition of !H>l'A !tOOO eu~lding ::0n.Gtruc:t1on ;:ind S.af9cy ecxki, ~t'~, 10,.:..~.2: 
{C> The 20lS Rdition, Internat;.ooa:. Ou1l d.il'l3 Code, para. OOl .1.2 

(ll cu~ing the 40 kM exposure, !lames &hall not spread to the eei!in9 

(2) Tttc floma :umtl not 8J)ro;,,d to cne :iucer extremit.y ct the aar.ple on 
any wall or cet:i.1nq. 

(1i Pl~shover shall not occur. 

(4J The PeM ~CAt- Rele~ee Rate chrooqrouc the ces~ shall oot. exceed eoo k~. 

u,) 1'he 'l"otal Sincko Rq,li;,1i;qd throughoot tbe test lihall r.ot exceed l,OJO m'. 

R.EMhRKS. ~!It ..., .. cotteucted in tho Pl:'\'li;eliCC of St•hn l{ritfr- IJer:sen Ht:gbC!S Tn".) 

CQNCLU$lON: e..:i.~c~ on tne: ~bove Reo~lt& and >.ccept.ance Criteria, the ite• tested: 

CERTIHCATtOO: I cecc1fy t-ha e aboVe ce.sUlt.s vere. o~tained arteT teaLing n~c~n~ ln occordAncc 
vilb tt'A prceedul'oeS arid ~qu:.. 

AUTHORIZED SIGNATI;R!: 
OOV9".ARX 
/ac /pm 

OEC 2 6 2011 
Test 'Technician: ~Lchael ~a~ee 

(?age l or 3) 

The f't'S11t1,:; com.ai1kld io Otis rcpon «:hi.(< onl>• to it.-lO(s> 11."'St«I. Thc-1~-st rcponoSbaU not t,,:-
rcproduccd. <'Xcept in foll. 'O'ltliout 1,11mu app•(MII fronl Ov~11uck. FllcOJpy 
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Figure C 6. Test 5, sample 3 

.Govmark 
llttein:d: 12/06.120171Compfeu:d: 12llJ•'l011 luue.r: G 
Client's I Product Ocs«fpli()1t: Th..::nnopla5,1ie #3. 
lden1iftcatiool 
Testtd Fur. Brian Y, Lattimer 

J t'n3&::n 11 ugbe:s ll'iC 
2020 Kran Dn,-e. Suil(. 3020 
Blacbbur!!,. VA 24060 

IMMl 1•.o.•, 

C4cegory1 Room corner BLDG: v 03/15 
NFPA 2e6: l.!: 2015t Y Ol/1~: ~8 2-019 

J,23581 ,O, 

Key TcaSl: NFPA 266 (BU)(j) 'NIT J675 

Tel: l-(540)-808-2800 E.xt: 
Fa~: H ;.. -

PC: 1 d&ya /Jd 

A.P9ROXDIJI.TE TUIC'IQfBSS OP' SlfBMITT!D MATBRIAL (l!IS nte,Uu:te-d by Go-.-maek): (1.171• 

TS:$1' ?!lR.POlU-'.30: NPPA 2i6 - SLEmdard ~~thcC.::1 ti! Pirc Te!lltl:I for U-.•4lunt1t19 C:Ontribu:.ion o[ 1,,:/.ll <!.r:d 
Ceiling interior Pini&h to Room Fir@ Growch 

BRJE~ n;,;.so1rrrto.v Of resT, The cost i• oond~tcd in ~n 6 :~. high tire'°'"'' Th~ tci.t p.,nQl$ oover 
three or t.he Ure roon walls. A square 9a.e t:.t.:.mer located u . c:~ bot.t<)t;'I or t~e core=r otters ;in open 
flame ig:Htion e.xpo$urte 0! 110 kll for e period of 5 mi.nut.•"• ,,nci 160 fol' a ,x,rlnd of 10 minuc.ee. 
Te.st:. OOserv~tion& ~t:e made, V1.deo is recorded a..'\d included with. original- teat i:-epot'.'t. 

Flame lleigtu: l 

(~) Peak R.:t~~ of kr.~t li.Qlo~~~= 
(ir.cluoes 160 kiv Exposure) 

( I>) Time co Reach PH.It: 

(C) Tocal iio.lt:. R-el.ell.H 
s mtnut.ea: 

JU mimu:an;,: 
15 minutes : 

(d i Peak Race ot Suoke Re:easei 

(e) T1me to ~ch 

e !t o i~ at (11111:sa) t2:1~ 

kW 

179 aeeo:1ds 

(P.ige, 1 ot Jl 

File Copy 

96-0 Allen Boule,.ard 
Farmingdale, New York 11735-5626 USA 
T~I. +1 (631) 293,{l944 Fat •1 (631) 293-8956 
e-mail. te6tlng@:g,vma1k..com 

Page I 
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C.1.6 Test 6: Sample 4, Thermoplastic 3 (Completed 12/13/17) 

 

96-0 Allen Boufevard 
Formingdalc, Ne-nY<,rk. 11735-5626 USA 
Tel +1 {631)293-8944 Fax -t1 (631) 293-8956 
e.mM, le:atlng@g,o'Ymark.com .Govmark 

Pa.gt 2 

.,cte.l\•t.:i: 12106,'201~ompletcd: 12113/'2017 li...t.uer: Ci : Inst Rl'por1 #: 3-23581-0-. 
Cllen1·~ ,I Product Description: Thcrmop!a-.,ic iil. End l.'.se: L.F.O co\'e,•ini paoel 
tdenlific11li(ln 
T~ted f'or: Brian Y. Lattlmor 

Jensen I lu&he~. In¢ 
Key Tt!t1: N"FPA 286 (BLOG) wrr 367

C'A1'BGORY: 

2020 Kraft Dri\'C, Suite 3020 
Blncksburg. VA 24060 

160 kW £~urc (cont:.in .• ed): 

,., ,'r.fik ~mper.,t;-.:re Re~dl.ngs. 
Room m.iepo.i.r.1t: 

O-.adrant "1; 

Ou.:sdr.1nt !l=l: 

Ouadre;n~ 113 : 

Ou.:i.dran:; Jj4; 

. 

ih.l Pe.alt. carbon r.on.oxiC:.~ Reading a 

U l Peak cu·bon Dioxide Rea~ tn9 ! 

~j i P~k Ke.at Flux .-..: i'loor Leveli 

(k) rgn1t1Qn of Japer 1«>~1tore on Floo~1 

(l I t.atc:-al Flame s;,re~d 
6 f,:, Wal1 1 

Tel, 1•(5<1-0J-808·2800 Eu , 
Va,: 1-( )- • 

RESULTS: 

:2s, ., ' ••• ·c 
_,•,4 ''' 9:!:il ·c 

:2ss •F; .,, •c 

103) .. , ... •c 

:083 .. ' , .. •c 

:260 .. , .. , •c 

;1~; -
2 percent(\) 

:s.o kW/m1 

l I Ytt8; (xl No 

. , fe • ;. 
• " • in 

• !t • , . 
.xi Yes; I J ?lQ 

(n) ~:a~ing Uropl~c~ 3T~ no, t~ctored 1nto tbe Fal:ure C1ttcrla1 
ho-wever, t hey .at'e repo.rce:1 a~ a:1 obs~rYl!.t.io:), 

(;.J Pl11,mi;.g Drcplea a-re obs.etved.1 
(2) A t1~e pool fo~ he.neath the toGt i tc~: 
(l) If i' Hee pool OCC\IU, the level :it 

intensity is descr~d as: 

(o) 0658RVATI0t"S: 

txl Yei:it l ) No 
f1I Yes; I 1 ~o 

[xl Mil".01·; I J Mode-r~r~, f J Intense 

~ot.q: P.:u~nthe••$ ( J ~re used co indicate a result that tt.prei;enr.~ • flaGhcwor v~\~e. 
f Page l of 3 1 

MM l1 ,,..o,# 

5 

Nie Copy 
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96-0 Allen SoukMltd 
Farmingdale, New York 11735-5626 USA 
Tel +1 (631) 293·8944 Fax +1 (631) 293-8956 
e-mail teS!ing®90vmark com 

PagcJ 
.Govmark 
CCri\·ed:12l0G,'2017 Completed: 12/13/2017 l t"Utt: G MM P.O.#: 

Clitnf~ 
ldeniifiutiun 

Product Ot'SCrip,:ion: Thermoplastic #-J.. End Use: LED covering. panel. 
Test Rcpon#: 3-2358 1-0-

T~tC'IJ f(lr : Brian Y. Yttlmer 
Jensen Hughe,., Inc 

K(!y Tf:SI : NFPA 286 (BLDG) WIT 3675 

10.20 Kr:iR Drh~. Suite .3020 
BlacksOOrg. VA 24060 

T•I, 1-(540)·808·l800 E"' 
f a,, 1-( • 

l'L,A:SJ:tQVM (;ft l'l~ft TA: rl ,;z•IIYY~I 1~ 11•1.•l" I n.,J W IIO"'IJ Vl,,C ...... L • ..,J • l•uu ~ ••y ....... 1,1! I.he t ... u ... '-,uu.J.:.u ... , ... 
have~~ att~ined : 

ill n-.-c b<U!;t i:-olc-is.c c-~te e)V;:CCd.4- l MK 11,000 kK) 
i2J H~&t rlu.x at ch~ r1oor exceeds 20 kW/m~ 
01 ~vnragl!I up~r l ayer ~amporatur • .XQ')"'(:,; soo•c (1112•r:t 
HJ F'l:uoos exit t.he door way 
Hi I Autoi.gnitlOi! o!. d p ap!.!r La!'get on Lhc !lou:- OC,cu:-i. 

(AJ T:-:.e 2.0H !diti()n of NPPA 101 L H ~ S~fety boC~, pan . 10 . 2 . 1 . 7 . 4; 
(B) 2~15 Edi~ion c~ NPPA 5000 Bulldinq Oor.acrootlon a..rxl Sat'ety COde, para. 10,4,5,2; 
(C) 'fto.c 2Cl~ Edition, lntcrrui.tiondl Bu.lld.irq Cece, p,4r~ . 9Cl.l.2 

(1) Duri~g t..he fO kW ex:poaure . !1~1111!15 , hall ~.ot 5p~e4d to the eeiling. 

f2) TllE tlall'le Shal l not. 9pt•e«d to t'. bt! o ulel'. txl.rcclty ot tht: dimple U!I 
any w~ll or ce;ling. 

(l) l'l1:u:'lbover ,Nil l net ocrur. 

(4) The Peak Heat Release Rate c.t:.roughOut Lru!: tui: shall not e xceed l?OC k;;r, 

(5) The Totai Smoke Released c.hrouqhOuL the t eec ah•ll ML exceed 1,000 m; 

REMARKS; Test wa& conducced in c.he presence of St e.tan Kraft I Jensen Hughes I nc.) 

CEirr!FICATIO..V: 1 certify thct 
with the pr-ocedures •nd e.quiprte 

obt..ain~d after tcat~ng ~pcc1mcn~ in accordanc:o 

,1\1.miORIZ-BO SlG)<A.,.nu: 
GQW,_I\RK 
ht: /pn 

Th~ n:.•;nll'li onn1,11in,:d in 11-i( rq,(lfl t(llarr onlv 10 i<t ml!i) 1,:sted Th,: IC$! repor1 s:la.111101 ti¢ 

~produced. cxoeJ)( in fu..U. w ithcllJI "'Jr.(r'l &ppt0\'111 from. Go,·mark. 
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Figure C 7. Test 6, sample 4 

.Govmark 
{l'i.-eh·ed: 12106,'1017lcompk h.'d: llf14fl.0l 7 h.,rtter: r I MM I P.0~11': 
CH('nt's I Product O~ ription: Vibcfgl;1S:s 1;2, 1:nd U:sc; lnt<:ri<>r pand. 
lden11fkarlonl 

Tt>$1M For: Brian Y. Lat1imer 
Jensen H ugltcs. htc 
20'20 Kraft Or-vc, Suite 3020 
Ol0<k'°"rg. VA 24060 

be~g!lry: Room. cor:ner !!LOG: V Ol/l!I 
t:FPA 2,8~ : U C: 2Q1';>; \' 03/tS; !'-6 :l01' 

I Test Report it: 3-23580.0-

Key 1'~1: NFPA 286 (Al .DCi) w rr 367S 

T,1, E,r, 
F':u, I~ )- . 

/jd 

TEST rs;Ri'OR.,,.t'D: NF?.r. :l86 Standard Merhod.s ot Ure Teets tcr ava.1ua::1ng centl"1b'.1t~o~ o! Wall and 
Ce111n9 lnterioT Ftn..1ah Room Pi.r~ Grovt.b 

8Rl6 ? 08SCRTPTTON Of' TESTi The ce-et ie conductea 1n au 8 ft.. hl9h fire :COin. 11-.c L~n p.i.:tels .COVll!r 

tt~re '-' or Lh~ r.ire. t',:x,:'l ...,.,n~ . A :itp.usrc gas burr.~r loc0,~e<i .at t ho bo~tOOI ot the ~ornn offers an open 
U;;,.mc ignidon 9Xl)08.ire of 40 kW- for a. period. of , m.inutu, a:-:d 160 kloC for a pedod or. 10 111.11,utf!~. 
Te.sc. observadons an made . Vldeo i.s. recorded a.nd .1ncludod wit.h edgin.,.J c;a:.t re-port 

TlKB PROK CONDIT'ION!m ROOM 'l'O START O!' '!l?ST: SO m:imit~s 

CA'raGORY: RE:SCLTS; 

lGO kW Expcsuce 

faJ ?ea~ Rate of H£~t Re.Lease: 
[.in ckdc:i HO »f 8x,po=i~rcl 

ibJ T1«e to Reaeh 2.eak: 

(Cl Total Heat Re lf¾$e --
5 minute& ; 

10 ffl.1.nUCE9! 
lS mim.at€-5: 

H'.1 Tot.al Smoke Released --

" fc. 6 1n ac lffllT';1 ss1 0'4;l5 

191 )di! 

9.0 11.J 
61.'il MJ 

lU.l MJ 

File C,,py 

96•0 Allen Boule,ard 
Farmingdale, N8"'V York 11735--6626 USA 
Tel .,, (631) Fax •1 (831) 293·8956 
e-mail; ltstin~a,k,eom 

Page I 
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C.1.7 Test 7: Sample 7, FRP2: (Completed 12/14/17) 

 

.Govmark 
Receh•ed: 12/06.•2017lcomplcted: 12il4/2017 ILtlltr: F I MM I P.O.#: 

C lient's I Prod~ Oe:s¢r~ion; Fiberglass N-2. C1,d Use: httti<>r p.1ncl. 
fde..Uil1c:a1ku:il 

ITt'.Sl Rcpor( #: J-235SO•0· 

Tesc«I For: Brian Y. Lattimer 
Jenseo HugllC$. lnt 

Key Ttst: NFPA 286 (OLOO) Wl1' 3675 

CATEGORY: 

2020 Kraft O,wc. Suite 3020 
Rlachburg, VA 24060 

160 ki,; ~aure ~coottn~edl: 

(9) Peak Temperature Readings 
Room midpoint, 

Owu1rcm t Ill i 

Quadrant. ff 2: 

Quadrant 1131 

OUadr.,nr. 114 : 

.. 

(h) Pfl1tk C1n-bcm M::rnoxide Jtr.,,ding : 

(j) Peak H~ Flux at Floor Lie~ll 

l k'.I Ignition ot Paper Monitors on v:oor1 

(1) Lateral Plame Sprea.d •· 
8 Ct. W~l!.: 

Near 12 ft. W~l:, 

Tel: l--{540)-8011.-2800 Eu: 
Fu, 1-( )- • 

?.ESut-:'S : 

77. ,, .,, ·c ... "Ft "' •c 

rn "!-' ; o:.u, •c 

'54 •r: ,.. •c 

691 "F; ,., C 

776 •p; 4H" C 

4 l'I'ffl 

l pet"cc,.ntf\J 

' 9 k'H/w. 1 

t ) Yesi !XI No 

rt 0 "' 
' ,, , in 

0 " 0 ,n 

[ J Yea: lx) NO 

tn> Plall.ing Droplets a.re not. tactored into the Fatlu~e Criteria; 
?-.owcver, t:hey are reported a~ an ebiservatior., 

(1) Flaming Drople~s are 01::~erved, 
(i) A ffrc pool foni& beneath th~ te8t ite.:i.: 
(l) It a rt.re pool occut"s, the level or 

int.enaity ii=: dcu;cribcd as; , 

(e-) 08-SEl<VAT!~ts: 

[ 1 \'ctsf fxl ~o 
( 1 ·tea I Ix) N"o 

No~e: ?arer.thea.ea ( ) are uaed LO irul.iceite o resulL thot rcprc:,c-.ut:, a n~ohovf!:r value. 
Cfag& 2 of 3) 

File Copy 

96-0 Alen Boulevard 
Farm.r-.gdale,NewYOB 11735-5626 USA 
Tel 41 (t131) 293·894' Fall 4 1 (631} 293-8956 
~ail· te1>-ti09@govmaf1<.com 

1":1.gc l 
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Figure C 8. Test 7, sample 7 

96-0 Allen 8,ou!evarel 
Farmingdale . New Yortl 11735-5626 USA 
Tel • 1 (631) 29~-8944 Fax • 1 (631) 293-8'956 
e-mail. tasting@go~·m.ar1t e¢fTI 

Received: J2!0(,.,'201? Cnn1pleied: 12/14/2017 Lute,•: F MM P.O.#: 
Clknl'S 
Identification 

Product Oc:scriplioo: Fiberglass #2. End Llsc: htcrior pMcL 

PUl,!eJ 

Te...-t Rtport #: 3-235&0-0-

Tcsitd Fur: Brtan V, Lattimer 
Jest<1;en I lughe.\, Inc 

Key T"''' 1'/FPA 286 {8LOO) WIT 3675 

2020 Ktal1 Drh·c:.. Suilc 3020 
Bbcksburg, VA 24060 

Tel: f.(540)·808-2800 E,1: 
Fax: H )- · 

.Govmark 

!"1..A:IJ10'n:l\ <::aJ'Tl':l'UA : 1"l<Clli1:1l1vv1u .. 1:1 ol,,J1,.1:u .. 1J1l11W \..., 1,(llll'lf """1,;,,u,•J w}11::m o,1y '-'""' uC 1,.l,11;: Cull,;..,,,,111\:1 ....,.,.,,hl.l.V<~ 
have be:~~ atta..i~edi 

(l} The teat release rate e.xceeds !.. .xw r:.,o:>o kW! 
(2) keat flux a~ 't.he floor exce~d5 20 kW/m 6 

()) The a.ve,r,;,ge upper laye.r tenperotu.re exceeds 600"C 11:.12-f'> 
( 4) F'ldllle:$ 1:)c. t Lhe d00ntd.}I 
(SI Autoign1~1on of• p~per t~rge~ on the tloor occur• 

AC'CSPTA?iCi CRITERIA A$ Cited by, 

(~> The •01s edltion of ~PP~ 10 1 L~fe c<Xt~. p~r~. 10. 2.J .7,2: 
(B) The. 2015 Edition O! N'PPA 5000 Bu.J.ldi1t9 l:on.&truCliOrt and So.fety Code. para. 10.4.5.2; 
(C) The 201'!. Edition, !nl;.crnat:..om1.l B\,lildir.g Code, p.a.ra.. e.03.1. . 2 

(11 uuring the. 40 ~lif exposure, fla.nei; i;hsll not spread tat.he cci1in9. 

(21 n::e !lao.te ahctll 1~;>L ~pt:,a,<1.d to the out.~1 extrtmlily or tl"tl:: -=i.tmpl~ 
a.,y w•ll o,: ceiling. 

(31 Fl-ho\•ar :itmll not. OCCl,11:' , 

(51 11-.e To~e.l Sllckc R('lea.scd th.rcughou:. t.hc t.e:iL .sh.:!.11 r.cL exceed 1,oeo m•. 

REMARKS: Test. vaa conducted in. t!'le prue.nce o! Stefa!": K!'i!I!': tJei•usl!'!cn H<l9bes Inc.) 

CSRTJPJGAilON : J (:<!fftify 
witt. the proced~N& and e 
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C.2 NFPA 286 Test Data Plots 
This section presents the test data plots for the seven materials tested in accordance 
with NFPA 286. The plots included the gas temperature, gas concentrations and floor 
heat flux for each test. 

C.2.1 Test 1: Sample 6 (FRP1) 

 

Figure C 9. Temperature vs. time for Sample 6 
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Figure C 10. Gas c
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Figure C 11. Floor heat flux for Sample 6 
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C.2.2 Test 2: Sample 1 (Thermoplastic 1) 

 

Figure C 12. Tem
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Figure C 13. Gas concentrations for Sample 1 
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Figure C 14. Floor heat flux for Sample 1 

 2 (Sandwich Composite 1) 
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Figure C 15. Temperature vs. time for Sample 2 
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Figure C 17. Floor heat flux for Sample 2 
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C.2.4 Test 4: Sample 5 (Thermoplastic 2) 

 

Figure C 18. Temperature vs. time for S
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Figure C 19. Gas concentrations for Sample 5 
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eat flux for Sample 5 
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Figure C 21. Temperature vs. time for Sample 3 
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Figure C 22. Gas concentrations for Sample 3 
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Figure C 23. Floor heat flux for Sample 3 
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C.2.6 Test 6: Sample 4 (Thermoplastic 3) 

 

Figure C 24. Temperature vs. time for Sam
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Figure C 25. Gas concentrations for Sample 4 
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Figure C 26. Floor heat flux for Sample 4 
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Figure C 27. Temperature vs. time for Sample 7 

-

,._ 
:, ..... 

E 
Q) 

I- 150 

100 

so 

0 
0 

.... ··-. - ........... 

" 

-V 
200 400 600 
' 

Time (s) 
800 1000 1200 



 

159 

 

Figure C 28. Gas concentrations for Sample 7 
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Figure C 29. Floor heat flux for Sample 7 
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C.3 NFPA 286 Test Photos 
This section provides the photos that were taken before, during and after the NFPA 286 
tests. 

C.3.1 Test 1: Sample 6 (FRP1) 

  

  

Figure C 30. Test 1, sample 6 
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C.3.2 Test 2: Sample 1 (Thermoplastic 1) 

  

Figure C 31. Test 2, sample 1 

C.3.3 Test 3: Sample 2 (Sandwich Composite 1) 
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Figure C 32. Test 3, sample 2 
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C.3.4 Test 4: Sample 5 (Thermoplastic 2) 
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Figure C 33. Test 4, sample 5 

C.3.5 Test 5: Sample 3 (Sandwich Composite 2) 
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Figure C 34. Test 5, sample 3 

C.3.6 Test 6: Sample 4 (Thermoplastic 3) 

  
Figure C 35. Test 6, sample 4 
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C.3.7 Test 7: Sample 7 (FRP 2) 

  

    
Figure C 36. Test 7, sample 7 
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Appendix D. 
FDS Prediction of Building Materials in NFPA 286 Room-corner Tests 

The NFPA 286 room-corner tests of building materials were modeled, and the results 
are presented in this section. In the FDS modeling, a HRRPUA material burning model 
was used. The peak values and time history of HRRPUA from the 50 kW/m2 cone 
calorimeter tests were used to define the burning rate.2 The prediction of heat release 
rate of the room and center ceiling temperature are presented and compared with 
experimental data.3 
The 6mm (0.24 in) plywood, 5mm (0.2 in) wood panel, and 6mm (0.24 in) chipboard are 
all predicted to cause flashover in the room-corner tests. The predictions in HRR, center 
ceiling temperature and time-to-flashover are overall consistent experimental data, as 
shown in Figure D 1 through Figure D 5. There were two tests of 6mm plywood, and the 
data variation was substantial. FDS model predictions are bounded by the data from the 
two tests and closer to those of Test 1, in which the burning of plywood was more 
intense. The burning of 6mm chipboard was also very intense and the flashover 
occurred before 300s. The time-to-flashover was over-predicted by about 80s, as shown 
in Figure D 2. 

 

Figure D 1. Time history of HRR (left) and center ceiling temperature (right) of 
6 mm plywood tested in NFPA 286 room and FDS 

  

                                            
2 A. Kim and R. Onno, “Results of Cone Calorimeter Tests Conducted at the NFL/IRC,” 1992. 
3 A. Kim and R. Onno, “Inter-Laboratory Study for the Full Scale Room Fire Test: Results of Tests 
Conducted at the NFL/IRC,” NRC-CNRC Intern. Rep. No. 634, 1992. 
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Figure D 2. Time history of HRR (left) and center ceiling temperat
6 mm chipboard tested in NFPA 286 room and FDS 
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Appendix E. 
Calorimeter Test Results of Rail Car Seating Assemblies 

E.1 Govmark Testing Reports of Calorimeter Tests 
Large-scale calorimeter tests were performed for three types of seating assemblies 
inside a NFPA 286 standard room with inert wall and ceiling linings at SGS Govmark 
from June 11, 2018, to June 12, 2018. Official test reports are provided in this section. 

E.1.2 Test 1: Sample 1 (Completed 06/11/2018) 

 

Gl Govmark -Rece ived :05/ 14 /20 18 /Com p leted:06/ l l /20 18 /Lette r: A I MM I P.O.#: 
C lie nt 's [ P roduct Ident ificat ion: Two ra ilcar full seat ing a ssemb lie s -ty pe A. 
l den tifica tionl 

K eTested For: Brian Y. Lattimer 
Jensen H ughes, Inc 
2020 Kraft Drive, Su ite 3020 
B lacks b urg , VA 24060 

Category : Room Corner 
NFPA 286 : LE : 2015 ; V 03/15 ; NE 2019 

BLDG : V 03/15 

y T

F

000 es t: NFPA 286 (BLDG) SP 

Te l: l -(540)-808-2800 
a x : 

1

Ext: 

I Tes t Re po rt # : 

Page I 

3-2609

1-( )- -

lle n B o ule va rd 
F a rmingda le, N ew York 1 1735-562 6 U SA 
T el. + 1 (631) 293-8944 Fax +1 (631) 293-8956 
e-m ail: testing@govmark .com 

1-0-

96-D A

TEST PERFORMED : NFPA 286 tandard Methods of Fire Tests for Evaluating Contribution of Wall and - S

PC : ME /jd 

Ceiling Interior Finish to Room Fire Growth 

BRIEF DESCRIPTION OF TEST : The test is conducted in an 8 ft . high fire room . The test panels cover 
three of the fire room walls . A square gas burner located at the bottom of the corner offers an open 
flame ignition exposure of 40 kW for a period of 5 minutes , and 160 kW for a period of 10 minutes . 
Test observations are made . Video is recorded and included with original test report . 

TIME FROM CONDITIONING ROOM TO START OF TEST : 0 minutes 

CATEGORY : RESULTS : 

40 kW Exposure 

Flame Height : 

160 kW Exposure 

(a) Peak Rate of Heat Release : 
[includes 160 kW Exposure) 

(b) Time to Reach Peak : 

(c) Total Heat Release 
5 minutes : 

10 minutes : 
15 minutes : 

(d) Peak Rate of Smoke Re l ease : 

(e) Time to Reach Peak : 

(f) Total Smoke Released 

Not Required 

739 kW 

438 seconds 

30 . 5 MJ 
NA MJ 
NA MJ 

8 m:i/s 

234 seconds 

1642 roll 

(Page 1 of 3) 

F ile Copy 
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96-0 Allen Boulevard 
Farmingdale,.Govmark  New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631) 293-8956 
e-mail: testing@govmark.com 

Received:05/14/20 18 ICompleted :06/ l l/2018 !Letter: A I MM I P.O.#: I Test Report #: 
Client's I Product Identification: Two railcar full seating assemblies-type A. 
Identification! 

Tested For: Brian Y. Lattimer 
Jensen Hughes, Inc 
2020 Kraft Drive, Suite 3020 
B Iacksburg, VA 24060 

Key Test: NFPA 286 (BLDG) SP 

Tel: l-(540)-808-2800 
Fax: 1-( )-

CATEGORY : 

160 kW Exposure (continued) : 

(g) Peak Temperature Readings --
Room midpoint : 

Quadrant # 1 : 

·Quadrant #2 : 

Quadrant #3 : 

Quadrant #4 : 

AVERAGE : 

(h) Peak Carbon Monoxide Reading : 

(i ) Peak Carbon Dioxide Reading : 

(j) Peak Heat Flux at Floor Level : 

(k) Ignition of Paper Monitors on Floor : 

(1 ) Lateral Flame Spread --
8 ft . Wall : 

Near 12 ft . Wa ll : 

Far 12 ft . Wall : 

(m) Flames Exit Doorway : 

RESULTS : 

1373 OF ; 745 oc 

1361 OF; 738 oc 

1359 OF; 737 oc 

1277 Of; 692 oc 

1419 OF; 771 oc 

1358 OF; 737° C 

5035 ppm 

9 ppm 

0 . 2 kW/m' 

( l Yes ; [x] No 

No Lateral Flame 

spread on 

specimens 

(x] Yes ; ( l No 

(n) Flaming Droplets are not factored into the Failure Criteria ; 
however, they are reported as an observation : 

(1) Flaming Droplets are observed : Ixl Yes ; ( l 
(2) A fire pool forms beneath the test item : (x ] y.es ; ( l 
(3) If a fire pool occurs , the level of 

No 
No 

Ext: 

intensity is described as : (x] Minor ; ( l Moderate ; [ l Intense 

Page 2 

3-26091-0-

1000 

(o) OBSERVATIONS : Rail seats were set up in clients configuration . Burner was moved per client ' s 
request . 

Note : Parentheses ( ) are used to indicate a result that represents a flashover value . 

(Page 2 of 3) 

File Copy 
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Figure E 1. Test 1, sample 1 

96-D Allen Boulevard 
Farmingdale, New York 

• I Govmark 
Received:05/ 14/2018 Completed:06/11/2018 Letter: A MM P.O.#: 
C lient's 
Identification 

Product Identification: Two railcar full seating assemblies-type A . 

Test Report#: 3-26091-0-

Tested For: Brian Y. Lattimer 
Jensen Hughes, Inc 

Key Test: NFPA 286 (BLDG) SP I 000 

2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

Tel: I -(540)-808-2800 Ext: 
Fax: 1-( )- -

FLASHOVER CRITERIA : Flashover is determined to have occurred when any two of the following conditions 
have been attained : 

(1) The heat release rate exceeds l MW (1 , 000 kW) 
(2) Heat flux at the floor exceeds 20 kW/m' 
(3) The average upper layer temperature exceeds 600°C (1112°F) 
(4) Flames exit the doorway 
(5) Autoignition of a paper target on the floor occurs 

ACCEPTANCE CRI TERIA As cited by :  -

4 +1 (631) 293-895
g@govmark.com 

Page 3 

~-mail: testin

11735-5626 USA 
Tel. +1 (631) 293-894 Fax 6 

(A) The 2015 Edition of NFPA 101 Life Safety Code, para . 10 . 2 . 3 . 7 . 2 ; 
(B) The 2015 Edition of NFPA 5000 Building Construction and Safety Code, para. 10.4 . 5 . 2 ; 
(C) The 2015 Edition , International Building Code, para . 803 . 1 . 2 

(1) During the 4 osure , flames shall not spread to the ceiling. 

(2) The flame shall not spread to the outer extremity of the sample on 
any wall or ceiling. 

(3) Flashover shall not occur . 

(4) The Peak Heat Release Rate throughout the test shall not exceed 800 kW . 

(5) The Total Smoke Released throughout the test shall not exceed 1 , 000 m' . 

CONCLUSION : 

[ ] Passes ; 

Based on the above Results and Acceptance Criteria , the item tested : 

~o66r '7,;ri,0:.,urv [ J Fails ; [x] Data Only 

0 kW exp

CE:RTIFICATION: the above results were obtained after testing specimens in accordance 
with the procedures and eq 

AUTHORIZED SIGNATURE 
Test Technician : Michael Magee 

(Page 3 of 3) 

The results contained in this report relate only to item(s) tested. The test report shall not be 
reproduced, except in full. without written approval from Govmark. File Copy 

SGS GOVMARK 
/jb /t~,l 
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E.1.3 Test 2: Sample 2 (Completed 06/11/2018) 

 

• I • 
Govmark 

Receivcd:05/ 14/2018lcompleted:06/l l/2018 !L I MM I P.O.#: 
Client's I Product Identification: Two railcar full seating assemblies-type B. 
Identification! 

Tested For: Brian Y. Lattimer 
Jensen Hughes, Inc 
2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

Category : Room Corner 
NFPA 286 : LE : 2015 ; V 03/15 ; NE 2019 

BLDG : V 03/15 

96-0 Allen Boulevard 
Farmingdale, New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631 ) 293-8956 
e-mail: testing@govmark.com 

I Test Report#: 

Key Test: NFPA 286 (BLDG) SP 

Tel: l -(540)-808-2800 
Fax: 1-( )-

PC : ME /jd 

Page I 

3-26092-0-

1000 

Ext: 

TEST PERFORMED : NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and 
Ceiling Interior Finish to Room Fire Growth 

BRIEF DESCRIPTION OF TEST : The test is conducted in an 8 ft . high fire room. The test panels cover 
three of the fire room walls . A square gas burner located at the bottom of the corner offers an open 
flame ignition exposure of 40 kW for a period of 5 minutes , and 160 kW for a period of 10 minutes . 
Test observations are made . Video is recorded and included with original test report . 

TIME FROM CONDITIONING ROOM TO START OF TEST : 0 minutes 

CATEGORY : RESULTS : 

etter: B 

W Exposure 

Flame Height : 

160 kW Exposure 

(al Peak Rate of Heat Release : 
[includes 160 kW Exposure} 

(bl Time to Reach Peak : 

(cl Total Heat Release --
5 minutes: 

10 minutes : 
15 minutes : 

(di Peak Rate of Smoke Release : 

(el Time to Reach Peak : 

(fl Total Smoke Released --

Not Required 

435 kW 

354 seconds 

14 . 0 MJ 
130 . 3 MJ 
217 . 7 MJ 

1  

358 seconds 

8737 m' 

2 m' /s

4 0 k

(Page 1 of 31 
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96-D Allen Boulevard .Govmark Farmingdale, New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631 ) 293-8956 
e-mail: testing@govmark.com 

eived:05/1 4/20 I8 ICompleted:06/ I 1/2018 !Letter: B I MM I P.O.#: I Test Report#: 
ent's I Product Identification: Two railcar full seating assemblies-type B. 
ntification! 

ted For: Brian Y. Lattimer 
Jensen Hughes, Inc 
2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

Key Test: NFPA 286 (BLDG) SP 

Tel: 1-(540)-808-2800 
Fax: 1-( )- -

CATEGORY : 

160 kW Exposure (continued) : 

(g) Peak Temperature Readings - -
Room midpoint : 

Quadrant #1 : 

Quadrant #2 : 

Quadrant #3 : 

Quadrant #4 : 

AVERAGE : 

(h) Peak Carbon Monoxide Reading : 

(i) Peak Carbon Dioxide Reading : 

(j) Peak Heat Flux at Floor Level : 

(k) Ignition of Paper Monitors on Floor: 

(1) Lateral Flame Spread --
8 ft . Wall : 

Near 12 ft . Wall : 

Far 12 ft . Wall : 

(m) Flames Exit Doorway : 

RESULTS : 

882 OF ; 472 oc 

842 OF ; 450 oc 

1068 OF ; 576 oc 

760 OF ; 404 oc 

904 OF ; 484 oc 

891 OF; 

1591 ppm 

2 ppm 

0 . 1 kW/m' 

I l Yes ; Ixl No 

No Lateral Flame 

spread on 

specimens 

[ l Yes ; [x] No 

(n) Flaming Droplets are not factored into the Failure Criteria; 
however , they are reported as an observation : 

( 1) Flaming Droplets are observed : IxJ Yes ; [ l 
(2) A fire pool forms beneath the test item : [x] Yes ; [ l 
(3) If a fire pool occurs , the level of 

No 
No 

Ext: 

intensity is described as : [x] Minor ; [ l Moderate ; [ l Intense 

Page 2 

3-26092-0-

1000 

(o) OBSERVATIONS: Rail seats were set up in clients configuration . Burner was moved per client ' s 
request . 

Note : Parentheses I ) are used to indicate a result that represents a flashover value . 
(Page 2 of 3) 

File Copy 
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Figure E 2. Test 2, sample 2 

96-D Allen Boulevard 
Farmingdale , New York 11 735-5626 USA 

• I
Tel. +1 (631 ) 293-8944 Fax +1 (631) 293-8956 
e-mail: testing@govmark.com • 

Received: 05/ 14/2018 Completed:06/1 1/201 8 Letter: B MM P.O.#: 
Clie nt's 
Identification 

Product Identification: Two rai lcar fu ll seating assemblies-type B. 

Page 3 

Test Report#: 3-26092-0-

Tested For: Brian Y. Lattimer 
Jensen Hughes, Inc 

Key Test: NFPA 286 (BLDG) SP I 000 

2020 Kraft Drive, Sui te 3020 
Blacksburg, VA 24060 

Tel: I -(540)-808-2800 Ext: 
Fax: 1-( )- -

FLASHOVER CRITERIA : Flashover is determined to have occurred when any two of the following conditions 
have been attained : 

(1) The heat release rate exceeds 1 MW (1 , 000 kW) 
(2) Heat flux at the floor exceeds 2
(3) The average upper layer temperature exceeds 600°C (1112°F) 

0 kW/m' 

 Govmark 

(4) Flames e xit the doorway 
(5) Autoignit i on of a paper target on the floor occurs 

ACCEPTANCE CRITERIA cited by :  - As 

(A) The 2015 Edition of NFPA 101 Life Safety Code , para . 10 . 2 . 3 . 7 . 2 ; 
(B) The 2015 Edition of NFPA 5000 Building Construction and Safety Code , para . 10 . 4 . 5 . 2 ; 
(C) The 2015 Edition , International Building Code , para . 803 . 1 . 2 

(1) During the 40 kW exposure , flames shall not spread to the ceiling. 

(2) The flame shall not spread to the outer extremity of the sample on 
any wall or ceiling . 

(3) Flashover shall not occur . 

(4) The Peak Heat Release Rate throughout the test shall not exceed 800 kW . 

(5) The Total Smoke Released throughout the test shall not exceed 1 , 000 m' . 

CONCLUSION : Based on the above Results and Acceptance Criteria , the item tested : 

[ ] Passes ; [ ] Fails ; [x] Data Only 

CERTIFICATION : e above results were obtained after testing specimens in accordance 

AUTHORI ZED SIGNATURE 
SGS GOVMARK 
/jb /t:,1 

specified above . 

(Page 3 of 3) 

Test Technician : Michael Magee 

JUN 1 5 20\S 

The resuils contained in th is report relate only to item(s) tested. The test report shall not be 
reproduced. except in ful l, without wrinen approval from Govmark. File Copy 
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E.1.4 Test 3: Sample 3 (Completed 06/12/2018) 

 

• I • 
Govmark 

Received:05/14/20 18lcompleted:06/ i2/2018 !Letter

 
Identification) 

Tested For: Brian Y. Lattimer 
Jensen Hughes, Inc 
2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

Category : Room Corner 
NFPA 286 : LE : 2015 ; V 03/15 ; NE 2019 

BLDG : V 03/15 

I Test Report #: 

Key Test: NFPA 286 (BLDG) SP 

Tel: l -(540)-808-2800 

PC : ME /jd 

Page I 

3-26093-0-

1000 

Ext: 
Fax: 1-( )- -

96-D Allen Boulevard 
Farmingdale, New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631) 293-8956 
e-mail: testing@govmark.com 

I MM I P.O.#: 
Client's uct Identi fication: Two railcar full seating assemblies-type C.) Prod

: C 

TEST PERFORMED : NFPA 28 tandard Methods of Fire Tests for Evaluating Contribution of Wall and 6 - S
Ceiling Interior Finish to Room Fire Growth 

BRIEF DESCRIPTION OF TEST : The test is conducted in an 8 ft . high fire room . The test panels cover 
three of the fire room walls . A square gas burner located at the bottom of the corner offers an open 
flame ignition exposure of 40 kW for a period of 5 minutes , and 160 kW for a period of 10 minutes . 
Test observations are made . Video is recorded and included with original test report . 

TIME FROM CONDITIONING ROOM TO START OF TEST : 0 minutes 

CATEGORY : RESULTS : 

4 0 kW Exposure 

Flame Height : 

160 kW Exposure 

(a} Peak Rate of Heat Release : 
[includes 160 kW Exposure] 

(b} Time to Reach Peak : 

(c} Total Heat Release --
5 minutes : 

10 minutes : 
15 minutes : 

(d} Peak Rate of Smoke Release : 

(e} Time to Reach Peak : 

(f} Total Smoke Released --

Not Required 

391 kW 

382 seconds 

10 . 9 MJ 
80 . 2 MJ 

134 . 4 MJ 

10 m2 /s 

413 seconds 

1191 m' 

(Page 1 of 3) 

File Copy 
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96-D Allen Boulevard .Govmark Farmingdale, New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631) 293-8956 
e-mail: testing@govmark.com 

Received:05/ 14/2018lcompleted:06/12/2018 /Letter: C : I Test Report#: /MM/ P.O.#

Page 2 

3-26093-0-
Client's I Product Identification: Two railcar full seating assemblies-type C. 
Identification! 

ested For: Brian Y. Lattimer 
Jensen Hughes, Inc 

CA

2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

16

TEGORY : 

0 kW Exposure (continued) : 

(g) Peak Temperature Readings --
Room midpoint : 

Quadrant #1 : 

Quadrant #2 : 

Quadrant

RESULTS : 

704 Of ; 

608 OF; 

704 OF; 

701 OF;  0 : 

Key Test: NFPA 286 (BLDG) SP 

Tel: l-(540)-808-2800 
Fax: 1-( )- -

373 •c 

320 •c 

373 •c 

372 •c 

T

(1) Lateral Flame Spread --
8 ft . Wall : No Lateral Flame 

Near 12 ft . Wall : spread on 

Far 12 ft . Wall : specimens 

(m) Flames Exit Doorway : I J Yes ; [x] No 

(n) Flaming Droplets are not factored into the Failure Criteria; 
however , they are reported as an observation : 

(1) Flaming Droplets are observed : (x] Yes ; I J No 
(2) A fire pool forms beneath the test i tern : (xi Yes ; ( J No 
(3) If a fire pool occurs , the level of 

Ext: 

intensity is described as : (x] Minor ; [ J Moderate; [ J Intense 

1000 

(o) OBSERVATIONS : Rail seats were set up in clients configuration . Burner was moved per client ' s 
request . 

Note : Parentheses ( ) are used to indicate a result that represents a flashover value . 

(Page 2 of 3) 

File Copy 

Quadrant #4 : 

AVERAGE : 

(h) Peak Carbon Monoxide Reading : 

(i) Peak Carbon Dioxide Reading : 

(j) Peak Heat Flux at Floor Level : 

(k) Ignition of Paper Monitors on Floor : [ J Yes ; [x

823 Of ; 

708 OF ; 

1375 ppm 

2 ppm 

0 . 0 kW /m' 

] No 

439 •c 

376 •c 



 

178 

 

Figure E 3. Test 3, sample 3 

96-D Al len Boulevard 
Farmingdale, New York 11735-5626 USA 
Tel. +1 (631) 293-8944 Fax +1 (631) 293-8956 
e-mail: testing@govmark.com 

Received:05/14/20 I 8 Completed:06/12/20 18 Letter : C MM P.O.#: 
Client's 
Identification 

Product Identification: Two rai lcar fu ll seating assemblies-type C. 

Page 3 

Test Report#: 3-26093-0-

Tested For: Brian Y. Lattime r 
Jensen Hughes, Inc 

Key Test: NFPA 286 (BLDG) SP 1000 

2020 Kraft Drive, Suite 3020 
Blacksburg, VA 24060 

Tel: l-(540)-808-2800 Ext: 
Fax: 1-( )- -

. Govmark 

FLASHOVER CRITERIA : Flashover is determined to have occurred when any two of the following conditions 
have been attained : 

( 1) The heat release rate exceeds 1 000 kW) 
(2) Heat f lux at the floor exceeds m' 

 MW (1 ,
20 kW/

(3) The average upper layer temperature exceeds 600°C (1112°F) 
( 4) Flames exit the doorway 
(5) Autoignition of a paper target on the floor occurs 

ACCEPTANCE CRITERIA - As cited by: 

(A) The 2015 Edition of NFPA 101 Life Safety Code, para . 10 . 2 . 3 . 7 . 2; 
(B) The 2015 Edition of NFPA 5000 Building Construction and Safety Code , para . 10 . 4 . 5 . 2 ; 
(C) The 2015 Edition , International Building Code , para. 803 . 1 . 2 

(1) During the 40 kW exposure , flames shall not spread to the ceiling . 

(2) The flame shall not spread to the outer extremity of the sample on 
any wall or ceiling . 

(3) Flashover shall not occur . 

(4) The Peak Heat Release Rate throughout the test shall not exceed 800 kW . 

(5) The Total Smoke Released throughout the test shall not exceed 1,000 m' . 

CONCLUSION : Based on the above Results and Acceptance Criteria , the item tested : 

[ ] Passes ; [ J Fails ; [x] Data Onl y 

CERTIFICATION : above esting specimens in accordance 

AUTHORIZED SIGNATURE 
SGS GOVMARK 
/jb l\~i\ 

results were obtained after taboveiJ3o66q t'p,W{j)f'v d specifie

Test Technician : Michael Magee 

(Page 3 of 3) JUN 1 5 20,s 

The results contained in this report relate only to item(s) tested. The test report shall not be 
reproduced. except in full. without written approval from Govmark. File Copy 
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E.2 Calorimeter Test Data Plots 
This section presents the test data plots for the three seating assemblies. The plots 
included the gas temperature, gas concentrations, floor heat flux and rate of smoke 
release for each test. 

E.2.1 Test 1: Sample 1 

 

Figure E 4. Temperature vs. time for seating assembly Sample 1. 
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Figure E 5. Gas concentrations for seating assembly Sample 1. 

 

Figure E 6. Floor heat flux for seating assembly Sample 1. 
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Figure E 7. Rate of smoke release for seating assembly Sample 1. 

E.2.3 Test 2: Sample 2 

 

Figure E 8. Temperature vs. time for seating assembly Sample 2 
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9. Gas concentrations for seating assembly Sample 2 
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Figure E 10. Floor heat flux for seating assembly Sample 2 
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Figure E 11. Rate of smoke release for seating assembly Sample 2 

E.2.4 Test 3: Sample 3 

 

Figure E 12. Temperature vs. time for seating assembly Sample 3 
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Figure E 13. Gas concentrations for seating assembly Sample 3 

 

Figure E 14. Floor heat flux for seating assembly Sample 3 
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Figure E 15. Rate of smoke release for seating assembly Sample 3 

E.3 Calorimeter Test Photos 
This section provides the photos that were taken before, during and after the 
calorimeter tests. 

E.3.1 Test 1: Sample 1 
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Figure E 16. Test 1, sample 1 
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E.3.2 Test 2: Sample 2 
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Figure E 17. Test 2, sample 2 
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E.3.3 Test 3: Sample 3 
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Figure E 18. Test 3, sample 3 
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