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BRANZ Fire Test Report 

FH14174-01 

CONE CALORIMETER TESTING ON FLAMEfixx dFx® TREATED PINUS RADIATA 

FOLLOWING ASTM D 2898 METHOD B ACCELERATED WEATHERING AND 

CLASSIFICATION IN ACCORDANCE WITH AS 1530.8.1:2018 APPENDIX B 

 

CLIENT 

Wood Modification Technologies Limited 

19 Melanesia Road 

Kohimarama 

Auckland, 1071 

New Zealand 

 

 

All tests and procedures reported herein, unless 

indicated, have been performed in accordance with the 

laboratory’s scope of accreditation 
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TEST SUMMARY 

Objective 

The cone calorimeter test reported herein was carried out in accordance with AS/NZS 3837 

as specified in AS 1530.8.1:2018 for the determination of the impact of weathering of exposed 

elements of construction treated with chemicals or coatings that improve their fire 

performance up to a BAL-40 condition. 

Referenced standards 

• AS 1530.8.1:2018 

• AS/NZS 3837 

• ASTM D2898 

• EN 13823 

• EN 45545-2 

Test sponsor 

Wood Modification Technologies Limited 

19 Melanesia Road, Kohimarama 

Auckland, 1071 

New Zealand 

 

Description of test specimen 

The product as described by the client as Pinus radiata treated with FLAMEfixx dFx®, a fully 

impregnated (350 L/m³) chemical treatment combining a durable wood preservative 

(Hazard Class – H3) and a flame retardant within the same timber substrate. The flame 

retardant product is a non-leachable material based on an inorganic metal oxide composition.  

Date of tests 

21 September, 24 November, 17 December 2021 and, 17 and 22 February 2022  

LIMITATION 

The results reported here relate only to the item/s tested. 

TERMS AND CONDITIONS 

This report is issued in accordance with the Terms and Conditions as detailed and agreed in 

the BRANZ Services Agreement for this work. 
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1. GENERAL 

The product submitted for testing was identified by the client as Pinus radiata treated with 

FLAMEfixx dFx®, a fully impregnated (350 L/m³) chemical treatment combining a durable 

wood preservative (Hazard Class – H3) and a flame retardant within the same timber 

substrate. The flame retardant product is a non-leachable material based on an inorganic 

metal oxide composition.  Figure 1 illustrates a representative specimen of that tested. 

Figure 1: Representative specimens (left; non-weathered samples, right; 

weathered samples) 

   

1.1 Sample measurements 

The following physical parameters were measured for each specimen prior to testing.  

Table 1: Physical parameters 

Specimen ID 

Initial properties Overall apparent 
density 
(kg/m³) Mass (g) 

Mean thickness 
(mm) 

FH14174-2A-50-1* 260.7 43.6 597.9 

FH14174-2D-50-1* 233.8 44.0 531.4 

FH14174-2D-50-2* 235.7 44.0 535.7 

FH14174-2B-50-3 230.1 45.0 511.3 

FH14174-S30-50-1 231.9 43.9 528.2 

FH14174-S31-50-1 227.6 43.9 518.5 

NOTE:  *subjected to accelerated weathering and conditioned to moisture equilibrium prior to 
measurement. 
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2. EXPERIMENTAL PROCEDURE 

2.1 Test standard 

The tests were carried out and data reduced according to the test procedures described in 

AS/NZS 3837:1998 ‘Method of test for heat and smoke release rates for materials and products 

using an oxygen consumption calorimeter’; (the test standard). The sample preparation and 

test procedure were as described in 2.4 and 2.6. 

2.2 Test date 

The tests were conducted on 21 September, 24 November, 17 December 2021 and, 17 and 

22 February 2022  by Mr James Stallinger at BRANZ Limited laboratories, Judgeford, New 

Zealand. 

2.3 Accelerated weathering 

In accordance with AS 1530.8.1:2018, where timber has been altered by chemicals it shall be 

subjected to the ASTM D2898 Method B accelerated weathering regime with water flow rate 

modified to be the same as that within ASTM D2898 Method A prior to testing to AS/NZS 3837. 

The tested samples as described in Section 1 were altered by chemical impregnation and were 

therefore subjected to the accelerated weathering by BRANZ from 4 June 2021 for 1,000 hrs 

prior to conditioning and testing. 

2.4 Specimen conditioning 

All specimens were conditioned to moisture equilibrium (constant weight), at a temperature 

of 23  2C and a relative humidity of 50  5% immediately prior to testing. 

2.5 Specimen wrapping and preparation 

All tests were conducted, and the specimens prepared in accordance with the test standard. 

The spark igniter and the stainless-steel retainer frame were used. All specimens were 

wrapped in a single layer of aluminium foil, covering the unexposed surfaces. 

2.6 Test programme 

The test program consisted of six replicate specimens tested at an irradiance level of 

50 kW/m². All tests were carried out with the specimen horizontal, and with a nominal duct 

flow rate of 0.024 m³/s. 

2.7 Specimen selection 

BRANZ was not involved in the selection of the materials submitted for testing. The test 

materials used were supplied to the laboratory by the client. 

2.8 Performance ratio 

The Australian standard for tests on elements of construction for buildings exposed to 

simulated bushfire attack level 40 (BAL-40) requires samples to be subjected to testing to 

determine the performance ratio (PR) of an element treated with chemicals or coatings that 

improves their fire performance. 
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Specifically, AS 1530.8.1:2018 Appendix B requires two samples be tested as follows: 

(a) Sample A shall be subjected to accelerated weathering in accordance with ASTM 

D2898 Method B weathering remine, with modified water flow rate to ASTM D2898 

Method A, and tested in accordance with AS/NZS 3837 

(b) Sample B shall be subjected to testing in accordance with AS/NZS 3837 only. 

The performance ratio for samples reported within this report was determined by reducing 

the post-test data in accordance with the following reference standard calculations: 

Parameter 

Reference 

standard for 

calculation 

Sample A Sample B Performance Ratio (PR) 

FIGRA0.2MJ EN 13823 FIGRA0.2MJ A FIGRA0.2MJ B FIGRA0.2MJ A/ FIGRA0.2MJ B 

MAHRE EN 45545-2 MAHRE A MAHRE B MAHRE A/ MAHRE B 
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3. TEST RESULTS AND REDUCED DATA 

Table 2: Test results and reduced data – weathered samples (A) 

Material 

 
Test specimens as described in Section 1 

(in accordance with AS/NZS 3837) 
Mean 

Specimen test number  FH14174-2A-50-1 FH14174-2D-50-1 FH14174-2D-50-2   

  21/09/2021 17/12/2021 17/12/2021  

Time to sustained flaming s 37 30 30 32 

Observationsa  - - -   

Test durationb s 3600 *** 3002 * 3050 * 3217 

Mass remaining, mf g 85.5 80.2 81.8 82.5 

Mass pyrolyzed % 67.2% 65.7% 65.3% 66.1% 

Specimen mass lossc kg/m2 19.7 17.3 17.3 18.1 

Specimen mass loss ratec g/m2 .s 5.5 5.8 5.7 5.7 

Heat release rate          

peak, maxq 
 

kW/m2 143.1 142.6 138.6 141.4 

average, 
avgq 

 

  
        

Over 60 s from ignition kW/m2 110.0 106.8 105.8 107.5 

Over 180 s from ignition kW/m2 83.7 79.1 79.4 80.7 

Over 300 s from ignition kW/m2 71.3 68.8 69.3 69.8 

Total heat released MJ/m2 161.7 142.7 146.6 150.3 

Average Specific Extinction 
Area 

m2/kg 3.3 3.7 4.0 3.7 

Effective heat 

of combustiond,
effch ,

 

MJ/kg 
8.2 8.2 8.4 8.3 

Notes:  a no significant observations were recorded 

b determined by  * average mass loss over 1 minute dropped below 150 g/m2  

   ** two minutes after flameout or other signs of combustion cease 

   *** 60 minutes have elapsed or 10 minutes without ignition 

    

c from ignition to end of test;  

d from the start of the test  

+ value calculated using data beyond the official end of test time according to the test standard. 

NR not recorded 
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Table 3: Test results and reduced data – non-weathered samples (B) 

Material 

 
Test specimens as described in Section 1 

(in accordance with AS/NZS 3837) 
Mean 

Specimen test number  FH14174-2B-50-3 FH14174-S30-50-1 FH14174-S31-50-1   

Date of test  24/11/2021 17/02/2022 22/02/2022  

Time to sustained flaming s 27 20 18 22 

Observationsa  - - -   

Test durationb s 3154 * 3600 *** 3600 *** 3451 

Mass remaining, mf g 81.5 72.3 70.0 74.6 

Mass pyrolyzed % 64.6% 68.8% 69.3% 67.6% 

Specimen mass lossc kg/m2 16.7 18.0 17.8 17.5 

Specimen mass loss ratec g/m2 .s 5.3 5.0 5.0 5.1 

Heat release rate          

peak, maxq 
 

kW/m2 96.2 110.9 108.9 105.3 

average, 
avgq 

 

  
        

Over 60 s from ignition kW/m2 82.0 81.2 82.4 81.9 

Over 180 s from ignition kW/m2 73.4 66.5 66.5 68.8 

Over 300 s from ignition kW/m2 69.1 59.3 60.2 62.9 

Total heat released MJ/m2 144.9 150.5 160.2 151.9 

Average Specific Extinction 
Area 

m2/kg 1.6 6.7 10.0 6.1 

Effective heat 

of combustiond,
effch ,

 

MJ/kg 
8.6 8.3 9.0 8.6 

Notes:  a no significant observations were recorded 

b determined by  * average mass loss over 1 minute dropped below 150 g/m2  

   ** two minutes after flameout or other signs of combustion cease 

   *** 60 minutes have elapsed or 10 minutes without ignition 

    

c from ignition to end of test;  

d from the start of the test  

+ value calculated using data beyond the official end of test time according to the test standard. 

NR not recorded 
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3.1 Summary of replicate sample performance 

The test standards require that the mean heat release rate (HRR) readings over the first 180 s 

from ignition for the three specimens should differ by no more than 10% of the arithmetic 

mean of the three readings. In the event of this criterion not being met, a further three 

specimens are required to be tested. 

Table 4: Heat release rate – weathered samples (A) 

Specimen ID 
Average HRR over 
180 s from ignition 

Arithmetic 
mean 

% difference from the 
arithmetic mean 

FH14174-2A-50-1 83.7 
 

80.7 
 

3.7% 

FH14174-2D-50-1 79.1 -2.0% 

FH14174-2D-50-2 79.4 -1.7% 

Table 4 identifies the specimens exposed to 50 kW/m² irradiance met the acceptance criteria.  

Table 5: Heat release rate – non-weathered samples (B) 

Specimen ID 
Average HRR over 
180 s from ignition 

Arithmetic 
mean 

% difference from the 
arithmetic mean 

FH14174-2B-50-3 73.4 
 

68.8 
 

6.7% 

FH14174-S30-50-1 66.5 -3.4% 

FH14174-S31-50-1 66.5 -3.3% 

Table 5 identifies the specimens exposed to 50 kW/m² irradiance met the acceptance criteria. 

3.2 Summary of results determined in accordance with 
AS 1530.8.1:2018 

Specimen ID 

AS 1530.8.1 

Sample 

Reference 
FIGRA0.2MJ MARHE 

FH14174-2A-50-1 Sample A 2,198 72.7 

FH14174-2B-50-3 Sample B 1,874 63.8 

FH14174-2D-50-1 Sample A 2,484 72.9 

FH14174-S30-50-1 Sample B 2,336 62.8 

FH14174-2D-50-2 Sample A 2,411 72.9 

FH14174-S31-50-1 Sample B 2,538 64.2 

Note: Sample A –weathered, Sample B – non-weathered. 
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4. SUMMARY 

The report summary for the non-weathered replicate specimens, as described in Section 1, 

exposed to an irradiance of 50 kW/m² is given in Table 4 below with rates of heat release 

illustrated in Figure 2. 

Table 6: Report summary for weathered samples (A) 

Mean 
Specimen 
thickness 

(mm) 

Irradiance 
(kW/m2) 

Mean Time 
to Ignition 

(s) 

Mean Peak 
Heat 

Release 
Rate 

(kW/m2) 

Total Heat 
Release 
(MJ/m²) 

Average 
Specific 

Extinction 
Area 

(m²/kg) 

43.9 50 32 141.4 150.3 3.7 

 

Table 7: Report summary for non-weathered samples (B) 

Mean 
Specimen 
thickness 

(mm) 

Irradiance 
(kW/m2) 

Mean Time 
to Ignition 

(s) 

Mean Peak 
Heat 

Release 
Rate 

(kW/m2) 

Total Heat 
Release 
(MJ/m²) 

Average 
Specific 

Extinction 
Area 

(m²/kg) 

44.3 50 22 105.3 151.9 6.1 

 

Figure 2: Rate of heat release versus time – non-weathered samples 
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Figure 3: Rate of heat release versus time – weathered samples 
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5.1 Results 

Fire testing was carried out in accordance with AS/NZS 3837 as required by AS 1530.8.1:2018. 

The mean performance ratio for the tested samples is summarised below: 

Table 8: Results summary 

Specimen ID Irradiance 
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summary 
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with FLAMEfixx dFx®  
50 
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MARHE 1.15 

 

5.2 Conclusion 
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The specimens described below were tested by BRANZ in accordance with the requirements 

of AS 1530.8.1:2018 to determine the impact of weathering of exposed elements of 

construction treated with chemicals or coatings that improve their performance. 

Test Sponsor 

Wood Modification Technologies Limited 

19 Melanesia Road, Kohimarama 

Auckland, 1071 

New Zealand 

 

Date of tests 

21 September, 24 November, 17 December 

2021 and, 17 and 22 February 2022  

Reference BRANZ Test Report 

FH14174-01 – issued 18/05/2022 

Test specimens as described by the client 

Pinus radiata treated with FLAMEfixx dFx®, a fully impregnated (350 L/m³) chemical 

treatment combining a durable wood preservative (Hazard Class – H3) and a flame 

retardant within the same timber substrate. The flame retardant product is a non-leachable 

material based on an inorganic metal oxide composition. 

Specimen ID 

Mean values 

Mass (g) Thickness (mm) Apparent density 

(kg/m³) 

FH14174-
2A,2D(1),D(2),2B,S30,S31 

236.6 44.1 450.8 

Testing in accordance with AS 1530.8.1:2018 

Three specimens were subjected to the ASTM D2898 Method B accelerated weathering 

regime with water flow rate modified to be the same as that within ASTM D2898 Method A 

prior to comparative testing in against non-weathered samples when tested in accordance 

with AS/NZS 3837-2018. The performance ratio to withstand exposure up to BAL—40 

conditions were as follows: 

Results in accordance with AS 1530.8.1 Section 12.3 (c) 

Irradiance 

(kW/m²) 
Criteria 

Test result 

summary 

Performance ratio 

between 0.8 – 1.2 

50 
FIGRA0.2MJ 1.06 Pass 

MARHE 1.15 Pass 

Regulatory authorities are advised to examine the full test report before approving any product. 
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Fire Testing Engineer 

 
Reviewed by 

 
 
 

E. Soja 
Senior Fire Safety 

Engineer

 
 

All tests and procedures reported 

herein, unless indicated, have been 

performed in accordance with the 

laboratory’s scope of accreditation 
 


