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National foreword

This British Standard is the official English language version of 
EN 12326-2:2000, including amendment A1:2004.

The start and finish of text introduced or altered by amendment is indicated in 
the text by tags !". Tags indicating changes to text carry the number of the 
amendment. For example, text altered by CENELEC amendment A1 is 
indicated by !".

The UK participation in its preparation was entrusted by Technical Committee 
B/542, Roofing and cladding products for discontinuous laying, to 
Subcommittee B/542/7, Natural slates and stone, which has the responsibility 
to: 

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 58, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

15166 26 July 2004 See national foreword
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Foreword 

This European Standard has been prepared by Technical Committee CEN/TC 128, Roof 
covering products for discontinuous laying and products for wall cladding, the Secretariat of 
which is held by IBN. 
 
This European Standard shall be given the status of a national standard, either by publication of 
an identical text or by endorsement, at the latest by August 2000, and conflicting national 
standards shall be withdrawn at the latest by August 2000. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of 
the following countries are bound to implement this European Standard: Austria, Belgium, 
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, 
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United 
Kingdom. 

EN 12326 is one of a series of standards for slate and stone products for roofing and is 
published in two parts as follows: 

Part 1: Product specification 
Part 2: Methods of test 

 
 
 
Foreword to amendment A1 
 
This document (EN 12326-2:2000/A1:2004) has been prepared by Technical Committee 
CEN/TC 128, Roof covering products for discontinuous laying and products for wall cladding, 
the Secretariat of which is held by IBN. 
 
This Amendment to the European Standard EN 12326-2:2000 shall be given the status of a 
national standard, either by publication of an identical text or by endorsement, at the latest by 
December 2004, and conflicting national standards shall be withdrawn at the latest by 
December 2004. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of 
the following countries are bound to implement this European Standard: Austria, Belgium, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This part of EN 12326 specifies test methods for roofing and wall cladding slates and other stones. 
It is applicable to natural roofing products as defined in prEN 12326-1:1999 used for assembly into 
discontinuous roofs and wall cladding. 

2 Normative references 

This European Standard incorporates, by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and the 
publications are listed hereafter. For dated references subsequent amendments to, or revisions 
of any of these publications apply to this European Standard only when incorporated into it by 
amendment or revision. For undated references the latest edition of the publication referred to 
applies. 

EN 196-21 

 

Methods of testing cement - Determination of the chloride, carbon 
dioxide and alkali content of cement 

prEN 12326-1:1999 Slate and stone products for discontinous roofing and cladding –  
Part 1: Product specification 

3 Definitions and symbols 

3.1 Definitions 

For the purposes of this European Standard the following definitions apply: 

3.1.1 test piece (of slate): 
A piece sawn from a slate and prepared for testing as defined by the relevant test procedure. 

3.1.2 powdered test piece (of slate): 
A piece or pieces of a slate or slates prepared for testing by grinding to a powder of a defined 
particle size. 

3.1.3 sampling: 
The process of selecting a slate or a set of slates for testing. 

3.1.4 constant mass:  
Mass achieved when two successive weightings taken 24 h apart do not differ by more than 
0,001 g. 

3.1.5 Student's t-test:  
A standard parametric statistical test used to test hypotheses about population means when the 
variance(s) are known (see ISO 3534-1:1993). In this European Standard it is used to test for 
significant differences between the means of two populations. 

3.1.6 modulus of rupture:  
Maximum stress sustained by a slate test piece when a bending moment is applied. (In this 
standard the geometry of the test is three point bending). 
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3.2 Symbols 

Symbol Physical quantity Unit

Aw water absorption %

A rate of application of stress in the bend strength test mPa/s

b width of a slate or a test piece mm

Ca mass percentage of carbonate in a standard preparation of calcium 
carbonate and silica 

%

C’a apparent mass percentage calcium carbonate in slate %

Cc carbonate carbon content of slate %

cC  mean carbonate carbon content of a slate %

Cd carbon dioxide content of a test piece or standard preparation %

Cd1 volume of carbon dioxide evolved from a powdered test piece in the 
determination of carbonate content by calcimetry 

%

Cd2 volume of carbon dioxide evolved from a standard preparation in the 
determination of carbonate content by calcimetry 

%

Ct mass percentage carbonate content of a slate or a powdered test piece %

tC  mean mass percentage carbonate content of a slate %

CT total carbon in a slate %

Cnc non-carbonate carbon in a slate %

e thickness of a slate mm

em mean of three thickness measurements used to determine the rate of 
application of load in the bend strength test 

mm

emax maximum of four thickness measurements carried out on one slate test 
piece 

mm

e  mean thickness of a slate test piece or series of test pieces mm

Ed maximum deviation of the thickness of a slate from the mean thickness %

es thickness of the softened layer in the SO2 exposure test mm

e1A to 
e4A 

individual thickness measurements in the SO2 exposure test mm

E1 conductivity reading for total carbon S/m

E2 conductivity reading for non-carbonate carbon S/m
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f gas volume reduction factor of the pump in the determination of non-
carbonate carbon content by coulometry 

-

f’ gas volume reduction factor of the pump in the blank determination of 
non-carbonate content by coulometry 

-

f1f2 means of three dial gauge readings in the flatness test mm

fd deviation from flatness of a slate mm

Fd deviation from flatness of a slate as a percentage of its length %

I number of pulses recorded in the determination of non-carbonate 
carbon content by coulometry 

-

I’ number of pulses recorded in the blank determination of non-carbonate 
carbon content by coulometry 

-

k proportionality factor specific to the apparatus in the determination of 
non-carbonate carbon content by coulometry 

-

λKα wavelength of the α radiation used in the x-ray diffraction analysis nm

ls length of a slate mm

lt distance between the bending supports to base mm

mo dry mass of a test piece in the water absorption test g

mp mass of a powdered test piece of slate mg

mc mass of a powdered test piece used for total carbon in the determination 
of carbonate content by the conductivity of sodium hydroxide 

mg

mnc mass of a powdered test piece for non-carbonate carbon in the 
determination of carbonate content by the conductivity of sodium 
hydroxide 

mg

ms mass of calcium carbonate used in the determination of carbonate 
content by conductivity of sodium hydroxide 

mg

mw wet mass of a test piece in the water absorption test g

m1 total carbon content in the determination of carbonate content by 
catalytic thermal decomposition 

%

m2 content of non-carbonate carbon in the determination of carbonate 
content by catalytic thermal decomposition 

%

m3 content of carbonate carbon in the determination of carbonate content 
by catalytic thermal decomposition 

%

n number of slates subject to a test -

Pi failure load of individual slates in the bending strength test N
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rd individual measurements of the deviation of a slate from a rectangle mm

rdmax maximum deviation of a slate from a rectangle mm

Rd deviation of a test slate from a rectangle as a percentage of its length %

R Ri modulus of rupture of test slates MPa

R  sample mean modulus of rupture of test slates MPa

lR  sample mean modulus of rupture of test slates measured in the 
longitudinal orientation 

MPa

tR  sample mean modulus of rupture of test slates measured in the 
transverse orientation 

MPa

Rc characteristic modulus of rupture of test slates MPa

1R  sample mean modulus of rupture of the control test pieces in the 
freeze-thaw test 

MPa

2R  sample mean modulus of rupture of the frost exposed test pieces in 
the freeze-thaw test 

MPa

s sample standard deviation of the modulus of rupture -

sl sample standard deviation of the modulus of rupture in the longitudinal 
orientation 

-

st sample standard deviation of the modulus of rupture in the transverse 
orientation 

-

s1 sample standard deviation of the modulus of rupture of the control test 
pieces after the freeze-thaw test 

-

s2 standard deviation of the modulus of rupture of the frost exposed test 
pieces after the freeze-thaw test 

-

sd deviation of the edge of a slate from a straight edge mm

Sd deviation of the edge of a slate from a straight edge as a percentage of 
its length 

%

vl rate of application of the load in the bend strength test N/s

α deviation of a slate from rectangle o

θ angle of incidence of the beam in the X-ray diffraction analysis o

NOTE: MPa ≡ MN/m2 ≡ N/mm2 
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4 Surveillance sampling procedure 

Sampling shall be carried out by selecting slates from each lot separately in a random way so 
that every slate has an equal chance of being selected. Selected slates or stones shall be 
marked so as to identify which lot they came from. Table 1 indicates the number of slates or 
stones required for each test. In the case of disputes test slates need only be taken for those 
tests which are in doubt. 

Table 1 — The number of slates required to carry out each test 

Test Number of slates required from each 
lot for each test 

Length and width 1 

Straight edges 1 

Rectangularity 1 

Thickness of packed slates 100 

Individual thickness 1 

Curvature 1 

Bend strength 20/40* 

Water absorption 5 

Freeze-thaw 20/40* 

Carbon content 3 

Carbonate content 3 

Sulfur dioxide exposure less than 20 % 
carbonate 

12 

Sulfur dioxide exposure  20 % or greater 
carbonate 

6 or 12* 

Thermal cycle 6 
NOTE 1: Because many of the tests do not require whole slates it is possible to carry out a full set of tests with fewer than 
the total number of slates listed in this table.  

NOTE 2: For the tests marked * the number of slates required depends on their size. 

NOTE 3: The individual tests indicate the size and number of test pieces or powdered test pieces required. 

NOTE 4: Where there is a possibility that the slates being tested may contain localized harmful inclusions such as calcite 
veins or oxidisable minerals the preparation of the test pieces or powdered test pieces should be modified to ensure 
sufficient inclusions are contained in the test piece to provide a representative result. 

NOTE 5: Sampling should preferably be carried out by the recipient or his representative in the presence of the supplier. 
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5 Determination of the length and width and the deviation from the specified 
length and width 

5.1 Principle 

The dimensions of slates are measured using a steel rule placed on the midline of the length 
and the width. The percentage deviation from the specified dimension is calculated. 

5.2 Apparatus 

5.2.1   A steel rule capable of reading to 0,5 mm. 

5.2.2   Two steel bars longer and thicker than the slates under test. Each bar shall have one 
edge which shall not deviate from a straight edge by more than ± 0,1 mm.  

5.3 Preparation of test pieces 

Whole slates are used and do not need any preparation unless any corners are oversized within 
50 mm of the corner. In this case remove the over size corner(s) at an angle of approximately 
45o from a point 50 mm from the corner, using a suitable cutting tool. 

5.4 Procedure 

Place the slate with the chamfered edge facing down. Align the straight edges of the two steel 
bars along the long edges of the slate. Using a steel rule find the midpoints of the length of the 
slate on each side to the nearest 1,0 mm at each end and mark the positions on the slate. Place 
the steel rule across the distance between the bars at the marked points. Read off and record 
the width to the nearest 1,0 mm. 

Repeat for the length. 

5.5 Expression of the results 

Calculate the difference of the length from the specified length as a percentage.  

Calculate the difference of the width from the specified width as a percentage. 

5.6 Test report 

Report the length and width in millimetres and the deviation in percentage from the specified 
length and width. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

6 Determination of the amount by which the edges deviate from a straight edge 

6.1 Principle 

The deviation of the long edges of slates from a straight edge is measured using a steel rule. 
For slates 500 mm long or longer the deviation is calculated as a percentage of the length.  
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6.2 Apparatus   

6.2.1   A steel rule capable of reading to 0,5 mm.  

6.2.2   A steel bar longer and thicker than the slates under test with one edge which shall not 
deviate from a straight edge by more than ± 0,1 mm. 

6.3 Preparation of test pieces 

Whole slates are used and do not need any preparation unless any corners are oversized within 
50 mm of the corner. In this case the over size corner(s) shall be removed at an angle of 
approximately 45o from a point 50 mm from the corner, using a suitable cutting tool. 

6.4 Procedure  

Place the slate with the chamfered edge facing down and position the straight edge of the steel 
bar alongside one edge of the slate. Using the steel rule measure the maximum deviation (sd1) 
of the edge of the slate from the steel bar to the nearest 0,5 mm. Ignore small deviations and 
flaking resulting from the dressing of the edges (see Figure 1). Repeat and record the deviation 
for the other edge (sd2). 

 

1. Deviation from a straight edge 
2. Acceptable minor deviations and flaking 

Figure 1 — Illustration of acceptable small variations and flaking resulting from the 
dressing of the edges of slates. The chamfer is shown facing upwards 

Measure the length of the slate (ls) by the method given in clause 5. 
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6.5 Expression of the results 

For slates of 500 mm or longer and for each edge calculate the percentage deviation from a 
straight edge (Sd) using the equation: 

s
dx

d
100

l
sS ×

=   

where:  

sdx is the deviation for each edge, sd1 and sd2 in millimetres; 

ls    is the length of the slate in millimetres. 

6.6 Test report   

For slates less than 500 mm long report for each edge the deviation in mm from a straight edge.  

For slates 500 mm long or longer report for each edge the deviation in mm from a straight edge 
and the percentage deviation. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

7 Determination of the rectangularity of slates 

7.1 Principle 

The deviation from a right angle of the angles enclosing any two sides is measured using a 
goniometer or an engineering set square. The deviation is calculated as a percentage of the 
length. 

7.2 Apparatus 

7.2.1   A try square with blades longer and thicker than the slates under test calibrated to an 
accuracy of 0,1°. 

7.2.2   Alternatively, a goniometer (calibrated adjustable square) with blades longer and thicker 
than the slates under test capable of being read to 0,1°. 

7.3 Preparation of test pieces 

Whole slates are used and do not need any preparation unless any corners are oversized within 
50 mm of the corner. In this case remove the over size corner(s) at an angle of approximately 
45o from a point 50 mm from the corner using a suitable cutting tool. 

7.4 Procedure   

Place the slate in the set square with one end tightly against the blade so that the long edge of 
the slate touches the opposite blade. Using the steel rule measure the maximum deviation (rd1) 
of the long edge from the opposing blade of the set square to the nearest 0,5 mm.  

Repeat for all four corners to obtain the values (rd2), (rd3) and (rd4). 

Alternatively, if a goniometer is used read the deviation in degrees to the nearest 0,1°. 
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Measure the length of the slate (ls) by the method given in clause 5. 

7.5 Expression of the results 

For each edge calculate the percentage deviation (Rd) from a rectangle using the equation: 

s
dmax

d
100

l
rR ×

=  

where:  

rdmax is the maximum value of (rd1) to (rd4) in millimetres; 

ls is the slate length in millimetres. 

Alternatively, if a goniometer has been used calculate the percentage deviation using the 
equation: 

Rd  = tan α x 100 

where:  

α is the maximum angle measured in 7.4. 

7.6 Test report 

Report the maximum percent deviation. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

8 Determination of thickness 

8.1 Thickness of packed slates 

8.1.1 Principle 

The thickness of 100 closely packed slates in a pallet is measured in millimetres with a steel 
rule. The value obtained is divided by 100 and adjusted by an amount dependent on the flatness 
characteristics of the slate type. 

8.1.2 Apparatus 

Metal rule, or similar equipment, capable of measurements to 1 mm. 

8.1.3 Preparation of test pieces 

Slates are measured close packed in a pallet but do not need any preparation. 

8.1.4 Procedure 

Count 100 slates and measure their total thickness using the metal rule. 

8.1.5 Expression of results 

Divide the measured thickness by 100. Determine the packed thickness by applying the 
appropriate reduction shown in Table 2. 
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Table 2 — Thickness reduction 
! 

Thickness reduction for slate typea Calculated 
thickness Very 

smooth 
Smooth Normal Textured 

mm % % % % 

2 to 4 8 10 15 20 

> 4 10 15 20  25 
a As specified by the manufacturer. 

                                                                                                                                 "         

8.1.6 Test report 

Report the packed slate thickness to 0,1 mm. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

8.2 Thickness of individual slates 

8.2.1 Principle 

The thickness of individual slates is measured at four points using a micrometer, or similar 
equipment. The thickness is expressed as the mean of the four readings. 

8.2.2 Apparatus  

Dial gauge, micrometer or similar equipment capable of measuring thickness to 0,05 mm with a 
contact area of 5 mm to 10 mm diameter. 

8.2.3 Preparation of test pieces 

Whole slates are used. They do not require any preparation. 

8.2.4 Procedure 

Measure the thickness of the slate to 0,1 mm at four points avoiding all dressed edges and any 
localized thick or thin areas. 

NOTE: Figure 2 indicates the approximate points of measurement for various slate shapes.  
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1. Right 
2. Left 

Figure 2 — Approximate positions for measurements of individual thickness. 

 

8.2.5 Expression of results 

Calculate the mean of the four measurements and, using the largest individual value, the 
maximum deviation from the mean thickness (Ed) as a percentage to two significant figures 
using the equation: 

100max
d 







 −
=

e
eeE   

where: 

emax is the maximum individual thickness measurement in millimetres; 

e  is the mean thickness in millimetres. 
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8.2.6 Test report 

Report the mean value of the individual thicknesses to 0,1 mm and the maximum percent 
deviation from the mean. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

9 Determination of the deviation from flatness 

9.1 Principle 

The deviation from flatness of individual slates is determined by measuring the difference in 
millimetres in the deflection of a dial gauge when placed in turn in contact with the concave and 
convex faces of a slate. 

9.2 Apparatus 

9.2.1  Apparatus comprising a dial gauge or similar device capable of reading deflections of 
0,1 mm and with a contact area of 5 mm to 10 mm diameter arranged above a surface plate as 
large as the slates to be tested. The dial gauge shall be capable of being moved to various 
positions above the slate. A typical apparatus is shown in Figure 3. 

 
1. Dial gauge 
2. Test slate in position with maximum curvature under gauge. 
Convex side upwards 

Figure 3 — Typical apparatus for measuring the deviation from flatness 

 

9.2.2   The apparatus described in 5.2. 
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1. Line of high points 
2. Convex face 
3. Concave face 
4. Line of low points 

Figure 4 — Approximate measurement positions in the determination of deviation from 
flatness 

 

9.3 Preparation of test pieces 

Individual slates are used but they do not need any preparation. 

9.4 Procedure 

Lay the slate convex face uppermost on the surface plate of the test apparatus and move the 
dial gauge over the highest point on the slate. Record the height of the slate surface in 
millimetres at three positions equally spaced along the high point of the curvature (as shown in 
Figure 4). Turn the slate over without disturbing the position of the dial gauge and repeat the 
measurements at the same three positions. 

Measure the length of the slate (ls) to the nearest 1 mm using the method described in clause 5. 

9.5 Expression of results 

Calculate the mean of the first three readings (f1) and the mean of the second three readings 
(f2). 

Calculate the deviation from flatness (fd) using the equation: 

fd = f2 - f1 

Calculate the percentage deviation from flatness (Fd) using the equation: 

s
d

d
100
l

fF ×
=    

where: 

fd is the deviation from flatness in millimetres; 

ls is the slate length in millimetres. 
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9.6 Test report 

Report the percentage deviation from flatness to the nearest whole number. 

The test report shall also include the identification of the product, reference to this method and 
the identifier of this European Standard, i.e. EN 12326-2:2000. 

10 Determination of failure load in bending 

10.1 Principle 

Tests are carried out on prepared test pieces to measure the failure load in bending. From the 
results the modulus of rupture and the characteristic modulus of rupture are calculated. 

10.2 Apparatus 

10.2.1   A three point bending test machine, capable of applying a constant rate of loading. 
The support bars and load bar shall have a diameter of 20 mm and the load bar and any two of 
the load and support bars shall be free to align themselves to the test piece. The load bar shall 
be parallel to the support bars. The support bars shall be (180 ± 1,0) mm apart and the load bar 
shall be central over the span. 

NOTE: Where an apparatus capable of applying a constant rate of loading is not available a constant rate of 
deflection is acceptable. 

10.2.2   Oven, ventilated and capable of maintaining a temperature of (110 ± 5) oC. 

10.2.3   Water cooled diamond saw. 

10.2.4   Metal rule or similar equipment, capable of measurements to 1 mm. 

10.2.5   Micrometer or similar equipment, capable of measuring thickness to 0,05 mm with a 
contact area of 5 mm to 10 mm diameter. 

10.3 Preparation of test pieces 

Determine the number of test pieces required by reference to clause 4 but using not less than 
twenty for each orientation (see Figure 5). 

Using a water cooled diamond saw cut from each slate one test piece parallel (longitudinal) to 
the long edge and measuring (125 ± 1,0) mm by the length of the slate (minimum 190 mm), and 
one test piece perpendicular (transverse) to the long edge and measuring (125 ± 1,0) mm by 
the width of the slate (minimum 190 mm). Make the saw cuts so that they avoid the dressed 
edges of the slates and trim off the ends with the saw. If the slates are too small to cut test 
pieces for each orientation from one slate, two slates shall be used. 

Dry the test pieces in the oven at (110 ± 5) oC for (17 ± 2) h and then allow them to cool to 
ambient temperature. 
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