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on 

SURFACE BURNING CHARACTERISTICS OF 

FIRE RETARDANT COATINGS 

   ---------------------------------- 

------------ 

I N T R O D U C T I O N 

This Report describes an investigation undertaken to determine the surface burning characteristics of fire retardant coatings intended for application to combustible interior surfaces by subjecting selected samples to the Standard Method of Test for Surface Burning Characteristics of Building Materials, CAN4-S102-M83. The information developed from this investigation is intended for use by Regulatory Authorities in judging the compliance of the product with the requirements of the National Building Code of Canada pertaining to the interior finishes. 

The Standard Test Method CAN4-Sl02-M83 was supplemented by other tests and examinations intended to furnish information concerning fire retardant coatings.
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D E S C R I P T I O N 

MATERIALS COVERED BY THIS REPORT: 

Fire Retardant coatings designated as "FIRE POLY" and "FIRE SAFE 108". 

GENERAL CHARACTER AND USE: 

The materials covered by this Report are coatings intended for application to combustible interior surfaces such as Douglas Fir lumber. 

Details of formulations are of a proprietary nature and are on file at Underwriters' Laboratories of Canada for use in connection with the Follow-Up Service Programme. 

, 

MARKING:

Containers of the products bear a label reading: "Underwriters' Laboratories of Canada - Listed - Fire Retardant Coating" and 

including the surface burning characteristics in terms of flame spread, smoke developed and fuel contributed based on a comparison with untreated red oak as 100 and asbestos-cement board as zero. Included also are flash points (closed cup) of the liquid coatings. 

Surface Burning Characteristics 

Red Oak(Untreated) Asbestos-Cement Board 


     (Combustible) 
   (Noncombustible) 

 A N D   T E S T 
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T  H  E 

I N V E S T I G A T I O N 

The purpose of the investigation was to 'establish surface burning characteristics for the materials when applied to combustible surfaces at the coverages indicated below, in accordance with the Standard Method of Test for Surface Burning Characteristics of Building Materials, CAN4-Sl02-M83. 

This method provides a means of classifying materials as to their relative surface burning characteristics when compared with a known "combustible" such as red oak and a known "noncombustible" such as asbestos-cement board as outlined in the following table: 

Flame Spread 

Smoke Developed Fuel Contributed 

100 100 100 

000 

E X A MIN A T I O N 

R E C O R D 

The materials used in this investigation were produced under the observation of a representative of Underwriters' Laboratories of Canada. Samples of basic. materials and the finished product were selected for examination and the results are on file for reference in connection with the Follow-Up Service Programme. 

APPLICATION OF COATINGS TO TEST SURFACES: 

DESCRIPTION OF SAMPLES  

The test surfaces to which the coa t i.ng s were applied were 2040 mm long by 545 mm wide Douglas Fir lumber (nominal 1 in.). There was one untreated (blank) DF' sample prepared • 

METHOD 

The application of the coatings to the test surfaces was performed by a representative of the submittor under the observation of a repre​sentative of Underwriters' Laboratories of Canada. 
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"FIRE POLY" was applied by roller in three coats at a final coverage rate of 145 ft2/Imp.Gallon or 2.962 m2/L and "FIRE SAFE 108" was applied by roller in three coats at a final coverage rate of 130 ft2 Imp. "Gallon or 2.655 m2/L. Each coat was allowed to dry to touch before application of the next. 

The amounts of coatings applied were determined by weight differences. 

Before testing, the samples were conditioned for 21 days at a temperature of 70 ± 5 F and at a relative humidity of 45 to 50 per cent until they reached constant weight. 

SURFACE BURNING CHARACTERISTICS: 

DESCRIPTION OF SAMPLES 

Panels in three 2440 mm long by 545 mm wide sections as described above were employed in the tests. 

METHOD 

For each test, three 2440 mm by 545 mm coated samples were placed (butt-jointed) on the ledges of the tunnel furnace with the coated surface exposed and the test conducted in accordance with the requirements of the Standard. 

RESULTS 

Flame-Spread - The flame travelled only part way along the length of the samples. 

With the publication of CAN4-S102-M83 (previously the sixth edition of ULC-Sl02) the flame spread is calculated by the integrated area 

or "GWL" method. The method of flame spread calculation in the first through fourth editions of ULC-S102 is here designated as "FSC75". 

For the integrated area method, the flame spread classification (FSC) is calculated by GWL = 0.031 AT where AT is the total area under the flame spread time distance curve ignoring any flame front recession and is less than 1783 s.m. 

For FSC75' the flame spread classification (FSC) is calculated using the expression FSC75 = 5.128 d where d is the maximum distance of flame travel in feet. 

(2.13)     525
   35.89 

(21.28)        (20) 
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Flame Spread 

Maximum Flame Travel Classification 

ft 

(m) 

sec  FSC75
Red Oak, nominal 25.4 mm 

(1 in.), untreated 

Douglas Fir, nominal 

25.4 mm (1 in.) 

untreated "7-DF" 

19-1/2 

(5.94)   330   100 

12-1/2 

(3.81)    350   64.10 

Test Panel 

1(#l-108) 

"Fire Safe applied in 7.964 m2/L 

   per coat 

108" (Base Coat) three coats at 

(390 ft2/Imp.Gal.) 

7 

15.89 

(2.11) 

495 

Test Pane  2 (#2-108) 

(Same as Test Panel) 

7 

Test Panel 3 (#3-108) (Same as Tst Panel 1) 

7 

(2.1J) 525   35.89 

Classification 

35 

Test Panel 4 (tll-FP) 

"Fire Poly" (Base Coat) applied in three coats at 8.886 m2/L (435 ft2/Imp.Gal.) 

per coat 
5 

(1.524) 550 25.64 

Test Panel 5 (n2-FP) 

Same as Test Panel 4 
5 

(1.524) 565 25.64 

Test Panel 6 (n3-FP) 

(Same as Test Panel 4 
5 

(1.524) 582 25.64 

Classification 

25     (10)
(GWL)

(100) 

(54.02) 

(23.82) 

(21.20) 

(12.81) 

(01.26) 

(12.13) 

Surface ignition was observed in the case of "Fire Safe 108" treated DF panels between 1 minute and 17 seconds and 1 minute 37 seconds and in case of "Fire Poly" between 2 minutes and 6 seconds and 2 minutes and 40 seconds. There was 24 to 33 seconds after flaming with "Fire Safe 108" and 30-40 seconds after flaming with "Fire Poly". Observations of the samples after 10 minute test exposure were as follows: 
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"Fire Safe 108" - 3-5 mm intumescence until 12 ft, 1-3 nun from 12 to 

14 ft. Smooth surface with colour change from 14 to 18 ft. No change from 18 to 24 ft. Char profile was 5 nun until 3 ft, 3-4 nun until 5 ft, 7-3 mm until 8 ft and 1 mm until 11 ft. No change on the unexposed surface. 

"Fire Poly" - 5-6 mm intumescence until 9-1/2 ft then colour change only until 15 ft and no change from 16 ft on. Char profile was 3 mm until 5 ft and 1 mm until 8 ft. 

Smoke Developed - The smoke developed during the test is indicated by 

-the output of a photoelectric circuit operating across the furnace 

flue pipe. A curve is developed by recording values of light absorption (decrease in cell output) against time. The calculated value for the Smoke Developed Classification is derived by expressing the net area under curve for this material as a percentage of the net area under curve for untreated red oak. 

Calculated Value for Smoke Developed Classification 

Red Oak, untreated Asbestos-Cement Board 

100  

Test Panel 1 (#1-108) 

"Fire Safe 108" (Base Coat) applied in three coats at 7.964 rn2/L (390 ft2/Imp.Gal.) per coat. 

106.5 

Test Panel 2 (#2-108) (Same as Test Panel 1) 

106.4 

Test Panel 3 (#3-108) (Same as Test Panel 1) 

94.6 

Classification 

95-105

Test Panel 4 (#l-FP) 

"Fire Poly" (Base Coat) applied in three coats at 8.886 m2/L (435 ft2/Imp.Gal. per coat. 

91.1 

Test Panel 5 (#2-FP) (Same as Test Panel 4) 

74.7 

Test Panel 6 (#3-FP) (Same as Test Panel 4) 

116.0 

Classification 

75-115

14.5 
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Fuel Contributed – The fuel contributed is imdicated  by the area under the curve developed by recording the temperature measured by a thermo-couple located at the 7000 mm point, (vent end ) in the  furnace against time. The calculated value for fuel contributed is derived by expressing the net area under the curve for this material as a percentage of the net area under the curve for untreated red oak. 

Calculated Value for Fuel Contributed Classification 

Red Oak, Untreated Asbestos-Cement 

100 

  0 

Test Panel 1 (#1-108) 

"Fire Safe 108" (Base Coat) applied in three coats at 7.964 m2/L (390 £t2/Imp.Gal.) per coat. 

Test Panel 2 (#2-108) (Same as Test Panel 1) 

17.0 

Test Panel 3 (#3-108) (Same as Test Panel 1) 

15.7 

Classification 

15 

Test Panel 4 (UI-FP) 

"Fire Pol.yll (Base Coat) applied in three coats at 8.886 m2/L (435 ft2/Imp.Gal.) per coat. 

17.0 

Test Panel 5 (#2-FP) (Same as Test Panel 4) 

16.3 

Test Panel b (#)-FP) (Same as Test Pane1 5) 

16.0 

Classification 

15 
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SCRUBABILITY TEST: 

METHOD 

Scrubability tests on "Fire Poly" coating were conducted in accordance with CGSB I-GP-71, Method 125.1-1974, using Gardner Model 105 wash​ability machine. 

Samples were prepared by coating, the  standard 6 by l7 in. glass plates to produce a 0.038 mm (1.5 mils) to 0.05 mrn (2.0 mils) thick film. 

RESULTS 

After 1000 cycles there was no visual sign of wearing away but the transparent coating was lightly wrinkled. After washing with water and drying for 1-1/2 hours at room temperature the surface regained its original srnoothness,  The adhesion was not affected. 

METHOD 

The "Fire Safe 108" which is not a Surface  finish but a fire retardant treatment coating was evaluated for leachability and scrubability using distilled water instead of mild soap solution. An amount corresponding to 1.5 mils to 2.0 miLs dry coating was applied to DF plywood 12 in. by 12 in. panels . 

Scrubbing for 200, 500 or 1000 cycles did not show significant differences in loss of the upper part of coating. It was estimated that an average of 20% reduction of protection resulted as measured by per cent weight loss after exposure to a ULC small scale flame test. 

RESULTS 

1. DF plywood, blank 5.48% W.L. 

2. DF plywood with "Fire Safe 108”  2.03% W.I.. 

3. The same as 2, after 200, 500 0r 1000 cycles 2.74% W.L. 
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C O N C L U S I O N S 

The following conclusions represent the judgement of Underwriters' Laboratories of Canada based on the result of the investigation described herein as they relate to current]y established principles and previously recorded data. 

It is judged that the performance of  the fire retardant coating described herein warrants the assignment of the following surface .burning characteristics in c.omparison wit h untreated red oak as 100 and asbestos-cement board as zero. 

Coating (System) Details 

Classification or Rating (When Applied to Douglas Fir) 

Flame   Spread 
Smoke 
Fue1 

FSC75 (CWL)    Developed    Contributed 

Fire Safe 108 (Base Coat)

applied in three coats a t 

7.694 rn2/L per coat 

35 

(20) 

95-105 

15 

Fire Poly (Base Coat) applied in three coats at 8.886 m2/L per coat 

   35         ( 10) 

75-115 

15 

The above classifications are based on the conditions of the Standard Method of Test for Surface Burning Characteristics of Building Materials, CAN4,-S 1O2-M83 

  35                 ( 20 )
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L I S T I N G  T E X T 

On the basis of the foregoing, the following listing text will be promulgated and the Follow-Up Service inaugurated. 

Guide No. 40 U8.5.6 

Mar ch  1,, 1985 

File: CRl656 

Coatings Fire Retardant 

,TANDEM-TECH INDUSTRIES,  Mississauga,Ontario L5S 1G6 

Fire Retardant Coating materials intended for application by roller. spray or brush to reduce the flammability of Douglas Fir type surfaces on interiors of buildings. 

The "Fire Poly" coating may be considered as permanent as ordinary interior oil paint surfaces. 

The “Fire Safe 108" coating will withstand exposure to humid conditions but can be partially removed by washing and scrubbing. 

Classified as to surface burning characteristics when applied to the indicated Surfaces in  accordance with the manufacturer’s instructions at the specified coverage. For commentary on method of reporting Flame Spread Rating, see ULC List of Equipment and Materials, Volume II, under Guide No. 40 U8. 
Coating (System) Details 

Classification or Rating When     (Applied to Douglas Fir) 

Flame Spread 
Smoke 
Fuel 

FSC75   (GWL) 
Developed Contributed 

Fire Safe108 (Base Coat) applied in three coats at 7.694 m2/L per cont 

95-105             15 

Fire Poly (Base Coat) applied in three coats at 8.886 m2/L per coat 

25 

(10) 

75-100 

15 

Flash Point of Liquid Coatings: 

"Fire Safe 108": 

Closed Cup, No Flash 

"Fire Poly": 

Closed Cup, No PLash 

,- " 

CR1656 

- 11- 

March 1, 1985 

/ 

Marking: 
ULC  l ab e l  on containers of each product
2293 Anson Drive 

LISTED - Label Service 

The ULC label or listed marking all a product is the only evidence provided by Underwriters ' 

Laboratories of Canada to identif y products which have  produced under the Listing and Follow-Up Service. 

See General Information Section  under above guide number in the ULC List of Equipment and Materials,          Volume 11.  Building Construction (and Supplements thereto).
- - - - - - - - - -- - - - - _. - .. - - .... --- -- - - - - - - - - - - - - - - - 

INVESTIGATION AND REPORT BY: 

RECIEVED BY: 
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T.F.Ghyczy, P.Eng., 

Project Engineer 

Construction Materials 

Peter Higginson, P.Eng., 

Managing Engineer 

Construction  Ma t c ria l s 

UNDERWJRITERS' LABORATORIES  OF CANADA 
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Norman S. Pearee, P. Eng.,

Chief Engineer 

. 
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