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SUMMARY 
 
Ten “Belfast” sinks were supplied to Lucideon Limited from normal production at 
Shaws Since 1897 Ltd.  These sinks were used to perform a series of tests to assess the 
durability of the products, using temperature, impact and abrasion testing. 
 
The test results have shown the sinks to have a very robust nature and to be highly resistant 
to serious damage. 
 
As has been shown with Shaw’s sinks in the past (previous report Refs. 162769, 182532 and 
192532). 
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1 INTRODUCTION 
 
Ten sinks were supplied by Shaws Since 1897 Ltd for evaluation using standard and 
bespoke tests.  The factors which were considered were: 
 
a) Edge Chippping Resistance - In House Method based on EN 12980:2000.  Materials 

and articles in contact with foodstuffs. 

b) Impact Resistance – Based on BS EN ISO 10545-5.  Determination of impact 
resistance by measurement of coefficient of restitution. 

c) Resistance to Chemicals & Staining Agents - assessing acetic acid, sodium hydroxide, 
ethanol, sodium hypochlorite, methylene blue and sodium chloride in accordance with 
BS EN 13310:2003.  Kitchen sinks functional requirements and test methods 
Section 5.5. 

d) Resistance to Scratching – Based on in-house method PT38  using a diamond tip, 
using straightline reciprocating marking. Loading determined by experienced Lucideon 
operator and examined at intervals before 1000 cycles were completed. 

e) Resistance to Abrasion - Based on ISO 9352:2012 – Methods of Testing Plastics – 
Mechanical Properties – determination of ware by abrasive wheels.   

f) Filling/Draining – Based on Section 5.2 of BS EN 13310:2015. 

g) Resistance to Dry Heat – Based on Section 5.3 of BS EN 13310:2015. 

h) Resistance to Temperature Changes, over the temperature range of 40-100ºC, 
bespoke test based on Section 5.4 of BS EN 13310. 

 
Items a) – d) were conducted by the Lucideon Testing department using UKAS (United 
Kingdom Accreditation Service), Items f) - h) were conducted by the Lucideon Materials 
team, and Item e) was conducted at a Lucideon Approved Laboratory. 

 
 
2 TESTS 

 
Test House reports for each of the tests are attached as Appendices 1-5.  Most of these 
are self-explanatory, however there are some comments on these tests in addition which 
are outside of the scope of the accreditation. 
 
Some reports refer to the samples being “deviating”.  This is due to the adaptation of test 
methods intended for a range of different products to assess the sinks; as a result the 
samples tested are of differing thicknesses, etc. to the products for which the tests were 
originally developed. 
 
2.1  Edge Chipping Resistance 
 
The resistance of the sinks to impact to edge chipping was significant and high loads were 
required to cause damage.  [Appendix 1]. 
 
The mean final failure load was 0.48 J, which is typical for ceramics of this type. 
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2.2  Impact Resistance 
 
The Impact Resistance Test based on BS EN ISO 10545-5, examines the behaviour of a 
ball bearing when dropped onto the test piece from a fixed height.  The height to which the 
ball bearing bounces is a function of the test surface, plus the analysis of the surface after 
the ball has been dropped onto it. 
 
No damage was observed on the glaze surface.  A coefficient of restitution value  of 0.61 
was obtained and is in line with typical values for vitreous ceramic bodies with some 
porosity.  The value is in line with previously measured values. [Appendix 2]. 
 
2.3  Resistance to Chemicals & Staining Agents 
 
Samples were submitted for testing as per BS EN 13310:2015 Section 5.5. 
 
No visible attack was shown by applying any of the reagents under the test method.  
[Appendix 3]. 
 
2.4  Resistance to Scratching 
 
Visible scratches were produced by each of the tests, although the shortest test (5 cycles) 
only produced a faint scratch line.  [Appendix 4]. 
 
An optical microscope with a calibrated scale was utilised to examine the scratched lines. 
 
Measurements of the scratch width were made using calibrated graduations in a 
microscope while the scratches were examined, giving the values shown in Table 1.  The 
scratch produced in the 5 cycle test showed a slightly rough edge to the line, as the number 
of cycles increased the cycle tests showed more uniform, well-defined grooves cut into 
the glaze. 
 
The diamond indenter used had a cone-shaped tip, with an included angle of 110 degrees 
at the tip.  Using this value, scratch depths corresponding to the measured widths were 
calculated; these are listed in Table 1. 
 
 

Table 1 - Dimensions of Scratches Produced by Diamond Indenter 
 

Cycles 
Scratch Width 

(mm) 
Scratch Depth 

(mm) 
Comments 

10 0.51 0.18 
Shallow groove cut into 
glaze with an irregular edge 

25 0.55 0.19 
Shallow groove cut into 
glaze 

50 0.56 0.20 
Shallow groove cut into 
glaze 

100 0.58 0.20 
Shallow groove cut into 
glaze 

1000 0.60 0.21 
Clearly visible groove cut 
into glaze 
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None of the test scratches penetrated through the glaze layer, with the extreme case of 
the diamond tip being given 1000 cycles run over the same location the glaze thickness 
was not reached.  As the worn groove becomes wider with increasing depth, the process 
has a progressively slowing effect.  Therefore, the glaze layer was not penetrated during 
the testing. 
 
Overall, the results indicate that normal service conditions would not cause any significant 
effect on the glaze surface. 
 
2.5  Abrasion Resistance Test 
 
The abrasion resistance test report is attached as Appendix 5.  The results show the glaze 
finish to be very resistant to abrasion, with only some reduction in the gloss of the glaze 
surface evident after heavy abrasion.  Very slight gloss remember was noted at 100 cycles, 
with slight gloss removal at 400 cycles, severe gloss removal was noted at 700 cycles. 
 
2.6  Draining Test 
 
Five fireclay Belfast sinks were supplied by Shaws Since 1897 Ltd. for drainage testing.  
In the order they were tested, each specimen was coded from A to E with a marker pen 
on the outside of the sink. 
 
The procedure followed was that taken from Section 5.2 of BS EN 13310. 
 
2.6.1 Test Procedure 
 
Each sink was installed on a floor standing steel-framed test rack and adjusted to be level 
with reference to a spirit level.  The inside of the installed sink was cleaned using the 
cleaning agent “Flash” and a plug was added to the waste outlet. 
 
Tap water was decanted into the sink, after which a dye (Methylene blue) was added and 
manually mixed into the water to act as a colour contrast.  The plug was then removed, 
allowing water to drain without intervention. 
 
The specimen was judged to have passed the test if the water had drained in a satisfactory 
manner – water remaining due to surface tension was permitted. 
 
2.6.2 Results 
 
Table 2 summarises the results from the drainage test. 
 
 

Table 2 – Results for the Drainage Test 
 

Sink 
Identification 

Sink A Sink B Sink C Sink D Sink E 

Result Pass Pass Pass Pass Pass 

 
 

Results indicate that all five of the tested Belfast sinks drained to a satisfactory level. 
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2.7  Resistance to Dry Heat 
 
Five fireclay sinks were provided for testing.  The sinks were numbered in order of being 
unloaded from the shipping pallet from A to E; the dates of manufacture were not stamped 
into the undersides of the pieces. 
 
The standard test from Section 5.3 of BS EN 13310, was followed. 
 
2.7.1 Test Apparatus and Chemicals 
 
The following apparatus was utilised for this test. 
 
a) Floor standing steel frame test rack. 

b) A thermometer capable of reading temperatures between 0C and 250C to an 
accuracy of ± 1. 

c) A cast cylindrical aluminium vessel without a lid, the bottom of which is machined flat, 
having an external diameter of 100 ± 1.5 mm and an overall height of 90 ± 1.5 mm with 
a base thickness of 2.5 mm. 

d) Hot plate. 

e) Magnetic stirrer. 

f) Heat insulating board. 

g) Glycerol tristearate (new batch). 
 
2.7.2 Test Method 
 

 The aluminium vessel was filled to 10 mm below the top with Glycerol Tristearate and 
placed onto the hot plate. 

 The temperature was raised to 185C at 6-10 mm from the base of the vessel with 
regular stirring. 

 The vessel was then transferred to the heat insulating board and stirred continuously 

until the temperature dropped to 180 ± 1C. 

 The vessel was then placed in the centre of the bowl of the test piece and allowed to 
stand for 20 minutes. 

 The vessel was removed and the test piece allowed to cool for a further 45 minutes. 

 The test piece was then inspected for damage utilising a methylene blue solution which 
was spread over the surface of the piece with a wet sponge and allowed to stand for a 
further 5 minutes to penetrate any faults before inspection. 

 
2.7.3 Results 
 
Table 3 summarises the results from the dry heat test. 
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Table 3 – Results for Resistance to Dry Heat 
 

Sink 
Identification 

Sink A Sink B Sink C Sink D Sink E 

Resistance to 

180C dry heat 
No effect No effect No effect No effect No effect 

 
 
No damage or change was observed from any of the basins. 
 
The test results show that the samples were resistant to the temperatures which can be 
expected from hot items being placed onto the glaze surface. 
 
2.8  Resistance to Temperature Changes 
 
Five fireclay sinks were provided for testing.  The sinks were numbered in order of being 
unloaded from the shipping pallet from 1-5; the dates of manufacture were not stamped 
into the undersides of the pieces. 
 
2.8.1 Test Method 
 
A bespoke test, based on Section 5.4 of BS EN 13310, was devised for this purpose.  The 
sinks were tested complete, with a drain outlet and plug fitted. 
 
Each sink was placed on, but not attached to, a floor standing steel frame test rack.  Each 
test commenced with the sink at an ambient temperature of 20-25ºC (68-77ºF). 
 
i) 25 litres of heated water was decanted from a boiler directly into the centre of the sink 

over a period of 2–3 minutes, then allowed to stand for 2 minutes. 

ii) The heated water was drained off and replaced with 20 litres of water at ambient 
temperature, run in over 1 minute and allowed to stand for 2 minutes. 

iii) The water was drained off and replaced with a further 20 litres of water, as in ii). 

iv) The water was drained off and the sink was then filled with water at ambient 
temperature to the level of the overflow and the water.  This was allowed to stand until 
the outer faces of the sink were cooled to ambient temperature. 

v) The final volume of water was drained off and the inside of the sink was wiped dry. 

vi) Tests were made to detect damage. 

a. By “ringing” the sink.  This involves striking the side to detect any change in the 
resulting sound; this is a frequently used method to detect damage in ceramic 
articles which may not be visible. 

b. By applying methylene blue dye to the interior surface to detect any cracks. 

vii) Testing resumed at the next highest water temperature. 
 
2.8.2 Results 
 
The results from the tests are listed in Table 4. 
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As no effect of the testing was detected in the first two samples, the lowest temperature 
tests (at 40 and 50ºC) were not performed on the subsequent samples. 
 
 

Table 4 - Results of Dye Application Test after Temperature Change Cycles 
 

Heated Water 
Temperature 

(ºC) 
Sink 1 Sink 2 Sink 3 Sink 4 Sink 5 

  40 No effect No effect Not tested Not tested Not tested 

  50 No effect No effect Not tested Not tested Not tested 

  60 No effect No effect No effect No effect No effect 

  70 No effect No effect No effect No effect No effect 

  80 No effect No effect No effect No effect No effect 

  90 No effect No effect No effect No effect No effect 

100 No effect No effect No effect No effect No effect 

 
 
No effect due to cracking was detected by the “ringing” method in any test. 
 
The test results show that the samples were resistant to the temperature changes, which 
can be expected from alternating hot and cold water supplies. 

 
 
3 DISCUSSION 

 
The test work has shown the sinks provided have proven to be very robust and durable 
for the tests performed, with degradation only occurring in extreme circumstances. 
 
The test results are very similar to the previous testing carried out in 2016, 2018 and 2019. 
 
The summary of this testing highlights the capability of this ceramic product which performs 
at a high standard. 
 
 
 



Edge Chipping Results

Initial Failure Final Failure

J J

5111 1a 0.15 0.65

121 1b 0.15 0.33

131 1c 0.14 0.54

191 1 - Mean 0.15 0.51

212 2a 0.12 0.62

222 2b 0.19 0.65

232 2c 0.15 0.60

292 2 - Mean 0.15 0.62

313 3a 0.09 0.14

323 3b 0.14 0.41

333 3c 0.09 0.41

393 3 - Mean 0.11 0.32

Belfast SinkTest Specimen Description:

PHYSICAL TESTING REPORT

Belfast SinksReport of Tests on:

Your Reference: CE Marking BS EN 13310

Lucideon Reference: UK213902-26274 

01-Nov-2021Date Reported:

14-Sep-2021Date Logged:

FAO: Mr Anthony Cristoforo

BACSOrder Number: 

21-Oct-2021 21-Oct-2021toDate(s) of Test(s):

0013

Shaws Since 1897 Ltd
Whitebirk Works
Waterside
Darwen
Lancashire
BB3 3NX

BS EN 12980: 2000

 Determination of Impact Resistance of Non-Metallic Articles for Catering and Industrial Use

The articles tested were selected by the client.  Information not supplied.

BS 8654:2015 states that: "When tested in accordance with BS EN 12980, the impact energy to produce failure shall not be less
than 0.05J."

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

Tup Type: Cylindrical Ended112
Tup Mass: 141.7 g113
Specimen Support: Fixed112
Test Temperature: 17.0 °C113

 Edge Chipping Results
Initial Failure Final Failure

J J

5 0 9 Overall Mean 0.14 0.48

0 9 Standard Deviation 0.02 0.15

End of Test Report

Manager
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DETERMINATION OF IMPACT RESISTANCE – COEFFICIENT OF RESTITUTION 

BS EN ISO 10545-5:1998 
 
 

Specimen No. 
Coefficient of 

Restitution 
1 

Coefficient of 
Restitution 

2 

Coefficient of 
Restitution 

3 
1 0.62 0.62 0.63 

2 0.62 0.62 0.61 

3 0.60 0.61 0.61 

4 0.59 0.61 0.59 

5 0.63 0.62 0.61 
 
 
Description of test specimens: five pieces (cut to 75 mm x 75 mm). 
 
Average coefficient of restitution: 0.61. 
 
There was no visible damage to the surface of the glaze. 
 
 
END OF TEST REPORT 
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APPENDIX 3   – Chemical Staining



Lucideon Reference: UK213902-26274 
Customer Reference: CE Marking BS EN 13110 
Description: Belfast Sinks 
 

Page 2 of 2 

 

 
RESISTANCE AGAINST CHEMICALS AND STAINING AGENTS FOR KITCHEN SINKS 

BS 13310-5:2015 
 
 

Test Chemicals Test Area 

Acetic Acid 10% V/V 12.5 cm2 

Sodium Hydroxide 5% m/m 12.5 cm2 

Ethanol 70% V/V 12.5 cm2 

Sodium Hypochlorite 5% Cl2 12.5 cm2 

Methylene Blue 1% m/m 12.5 cm2 

Sodium Chloride 170 g/l (50% dil) 12.5 cm2 
 
 
The glazed pieces exhibited no visible attack by any of the chemicals and stains applied. 
 
 
END OF TEST REPORT 
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RESISTANCE TO SCRATCHING FOR KITCHEN SINKS 

BS 13310-6:2015 
 

 
1 TEST METHOD 

 
A modified version of the Lucideon in-house PT38 method was employed. 
 
Reciprocal indentations were made 60 mm long at 20 N applied load, using a diamond scribe. 
 
The degree of visible scratching was observed after set reciprocal periods up to 1000. 
 
 

2 RESULTS 
 
Grooves in the glaze surface were observed at all the applied loads.  The tested sample was submitted for 
microscopic analysis. 

 
 
END OF TEST REPORT 



MICROSTRUCTURE ANALYSIS REPORT

14-Sep-2021

Client: Shaws Since 1897 Ltd
Whitebirk Works
Waterside
Darwen
Lancashire
BB3 3NX

Lucideon Reference: UK213902 

Mr. Anthony CristoforoFor the Attention of:

Date Logged:

Date of Tests: 30-Sep-2021 30-Sep-2021to

Report Date: 30-Sep-2021

BACSPurchase Order No.:

 

Lucideon UKWork Location:

Please find attached the results for the samples recently submitted for analysis.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

Please find attached the results for the samples recently submitted for analysis.

Mr Alan Neale
Scientist

7

This report is issued in accordance with the Conditions of Business of Lucideon Limited and relates only to the sample(s) tested.
No responsibility is taken for the accuracy of the sampling unless this is done under our own supervision.  This report shall not be
reproduced in part without the written approval of Lucideon Limited, nor used in any way as to lead to misrepresentation
 of the results or their implications.

Lucideon is the trading name of Lucideon Limited.  Registered in England No.  1960455.

Page 1 of 7

APPENDIX 4b            – Optical Microscopy
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1 INTRODUCTION 
 
A glazed tile was submitted which had been subjected to reciprocating scratch testing for increasing numbers of 
cycles.  The scratches had been induced using a diamond indenter with a cone shaped tip of internal angle 110° 
and an applied load of 20 N.  The indenter was repeatedly drawn along a 60 mm length in a reciprocating motion 
for either 10, 25, 50, 100 or 1000 cycles.  The resultant scratches were visible to the naked eye but were 
examined using optical microscopy to assess the depth of the scratches. 
 
 

2 TEST METHOD 
 
The scratches were examined using a Leica 205C stereo-optical microscope using coaxial illumination to produce 
a reflected light image.  The scratch widths were measured using the in-built, image analysis software and these 
were then used to calculate the depth of the scratch based on the tip geometry of the indenter. 
 
 

3 RESULTS 
 
Table 1 shows the measured scratch widths and calculated scratch depths for the five different cycle lengths. 
 
At low cycles, the scratch edges were more ragged and less uniform.  As the number of cycles increased, 
the scratch edges became straighter and more uniform and the increase in scratch depth began to plateau. 
 
After 1000 cycles, the scratch depth was 0.21 mm; the glaze or glaze/engobe system was observed to be double 
that in thickness, indicating that the scratches did not come close to reaching the body. 
 
Images are included in Appendix 1 (in each case, the scratch is the black, non-reflecting stripe running vertically 
down the centre of the image). 
 

 
Table 1 – Scratch Dimensions Produced by Reciprocating Indenter with Increasing Number of Cycles 

 

Number of Cycles 
Width of Scratch 

(mm) 
Depth of Scratch 

(mm) 
10 0.51 0.18 

25 0.55 0.19 

50 0.56 0.20 

100 0.58 0.20 

1000 0.60 0.21 
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APPENDIX 1 – Reflected Light Optical Microscope Images 
 

 
 

Figure 1 – Scratch in Glaze Surface Produced after 10 Cycles 
 
 

 
 

Figure 2 – Scratch in Glaze Surface Produced after 25 Cycles 
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Figure 3 – Scratch in Glaze Surface Produced after 50 Cycles 
 

 

 
 

Figure 4 – Scratch in Glaze Surface Produced after 100 Cycles 
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Figure 5 – Scratch in Glaze Surface Produced after 1000 Cycles 
 
 
END OF TEST REPORT 



APPENDIX 5                 - Surface Abrasion
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