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Australian StandardTM 

Methods of testing roof tiles 

Method 6:  Determination of resistance to 
freeze/thaw 
 

1   SCOPE 

This Standard sets out a method to determine the resistance of roof tiles to freeze/thaw. 

2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  
2049 Roof tiles 
4046 Method of testing roof tiles 
4046.1 Method 1: Determination of distortion 
4046.5 Method 5: Determination of permeability 

3   PRINCIPLE 

A tile is maintained in a saturated condition and subjected to cycles of freezing and thawing 
until failure occurs. 

4   APPARATUS 

The following apparatus is required: 

(a) Suitable freezing and thawing equipment capable of  —  

(i) reducing the temperature of the specimen from +20°C to −20°C in 2 h at a 
nominal rate of 1°C per 3 min; 

(ii) maintaining the temperature at −20 ±2°C for 2 h; 

(iii) increasing the temperature of the specimen from −20 C to +20°C in 2 h at a 
nominal rate of 1°C per 3 min; and 

(iv) maintaining the temperature of the specimen at +20 ±2°C for 2 h. 

(b) A suitable form for the tile to ensure it is maintained in a saturated condition. 
NOTE: A suitable form is shown in AS 4046.5. 

5   TEST SPECIMENS 

The test specimens shall consist of the three remaining tiles selected for testing in 
AS 4046.1. 

NOTE: In certain circumstances, AS 2049 makes provision for a retest. 

6   PROCEDURE 

The procedure for each of the three tiles is as follows: 

(a) Saturate the tile by immersion in distilled water at 20 ±2°C for not less than 24 h and 
not more than 26 h. 
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(b) Seal the tile in a form as specified in Clause 4(b) and fill with distilled water to 
maintain the saturated condition. 

(c) Subject the tile to the following freeze/thaw cycle: 

(i) Maintain the temperature of the specimen at +20 ±2°C for 2 h. 

(ii) Reduce the temperature of the specimen at a uniform rate from +20 ±2°C to 
−20 ±2°C over 2 h at a nominal rate of 1°C per 3 min. 

(iii) Maintain the temperature of the specimen at −20 ±2°C for 2 h. 

(iv) Increase the temperature of the specimen from −20 ±2°C to +20 ±2°C over 2 h 
at a nominal rate of 1°C per 3 min. 

(d) At the end of the soaking period, inspect the tile and dislodge any loose particles by 
rubbing with the forefinger. Note whether any particle loss has occurred. If particle 
losses are observed, then estimate the quantity and approximate size. 
NOTE: The extent of damage is rated as follows: 
(a) Nil—Three or less defects, of which none is larger than 5 mm, or one larger defect 

which is less than or equal to 10 mm. 
(b) Significant—More than three small defects, each of which is larger than 5 mm, or two 

or more defects, each of which is larger than 10 mm. 
(c) Extensive—Large areas of the tile affected by loss of major features of the tile, with 

sections of surface area greater than 500 mm2 being lost. 

(e) Repeat Steps (c) and (d) for a further four cycles or until failure occurs, topping up 
the reservoir with distilled water to ensure that the saturated condition of the tile is 
maintained. 

7   REPORT 

The report shall include the following: 

(a) Details of the lot from which the test specimens were selected. 

(b) The date and location of the test. 

(c) The extent of damage, if any, after each complete cycle. 

(d) The actual number of complete cycles that each of the three test specimens were 
subjected to. 

(e) When a retest is permitted, the actual number of cycles that each of the six retest 
specimens were subjected to. 

(f) Reference to this Australian Standard, i.e., AS 4046.6. 
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