
Place • Measure • Improve



Mantec Technical Ceramics is a prime 

innovator in its field and, with many decades 

of experience to support its research efforts, 

has successfully developed Bullers™ Process 

Control Discs (BPCDs) as the new generation 

of pyrometric measuring devices. The globally 

renowned Bullers™ pyrometric devices have 

been manufactured in the UK for over 100 

years and Mantec’s experience in the field is 

second to none.

World Class Manufacturing 
Techniques

BPCDs are used to measure ‘Heat Work’, the 

total effect of the heat energy on the product 

being fired. At Mantec we employ world-class 

manufacturing techniques to produce our discs to 

a precise materials specification. Each and every 

batch of raw materials in our factory is pre-tested 

to exacting standards before being released 

into our sophisticated ISO 9001:2008 accredited 

manufacturing process.

What are BPCDs?

BPCDs are specially formulated ceramics with 

closely defined specifications. They operate 

within a full range of temperatures from 

770°C up to 1770°C. They provide the basic 

information needed to maintain consistent, 

accurately controlled and reproducible firing 

conditions.

BPCDs are therefore an essential part of any 

Quality Assurance System involving the firing of 

ceramic products. The most common applications 

for our current product range are in the firing of:

l	 Technical Ceramics

l	 Single & Multi-layer Capacitors

l	 Insulators

l	 Ferrites

l	 Refractories

l	 Grinding Wheels

l	 Tableware

l	 Sanitaryware

l	 Wall/Floor Tiles

l	 Bricks & Roof Tiles

The BPCDs have been designed so that they are 

suitable for any type of kiln/furnace and due to 

their practical size can be conveniently positioned 

in almost any location. There are five different types 

of BPCDs, all 20mm in diameter, 3.5mm thickness, 

covering very low temperatures (VLT-770°C) to very 

high temperatures (VHT-1770°C).

These five ranges have overlapping operating 

parameters and we believe they are the most flexible 

and cost efficient devices available today. 

Standard Range of Bullers™ Process Control Discs

Temperature Range Product Code

Very Low Temperature 770°C – 950°C BPCD–VLT3.5

Low Temperature 900°C – 1150°C BPCD–LT3.5

Medium Temperature 1050°C – 1320°C BPCD–MT3.5

High Temperature 1250°C – 1550°C BPCD–HT3.5

Very High Temperature 1500°C – 1770°C BPCD–VHT3.5



Why are BPCDs used?

There are of course other measurements being 

provided to the kiln manager on a constant basis 

via the kiln control system. More often than not 

these are zonal temperatures and do not tell 

the whole story. These readings are extremely 

accurate and up-to-the-minute but are purely 

temperature readings rather than an indication 

of total Heat Work.

Thermocouples are also regularly used in sintering/

firing plants. However, thermocouple measurements 

are by their very nature only local, whereas BPCDs – 

like the payload they sit alongside – are ceramic, of 

a known composition, and make the same ‘thermal 

journey’.

Only the use of a set of carefully placed BPCDs can 

lead to reliable kiln firing mapping, which ultimately 

provides the information needed to establish the 

optimum firing regime for each product type and 

firing cycle.

 Kiln loads usually involve a large amount of 

product, meaning that even marginal variations 

from optimal firing can adversely affect finished 

product quality and can therefore damage profits. 

Our BPCDs help managers to make those slight 

– but vital – adjustments before this becomes 

the case. Regular use of BPCDs will alert the kiln 

manager to the onset of a fault developing in a 

particular area of the firing zone. Adjustments 

can be made and/or problems fixed before they 

adversely affect fired product quality. This saves 

time and money.

Finally, BPCDs are also a vital tool in maintaining 

conformity with Quality Assurance standards. 

Manufacturers have benchmarked against our 

Bullers™ pyrometric devices for over 100 years.

What is ‘Heat Work’?

Heat Work is the action and effect of 

temperature over time on a product, often 

referred to as Heat Energy. Simply put, it is a 

defined measurement of the total heat energy 

effect on a product while in production. 

BPCDs allow you to understand the effect that 

variations in temperature, rate of firing and 

length of soaking time have on the product 

and what action is required to prevent costly 

production problems occurring on future firings.

They can be used to increase your yields and early 

notification of under–fired products allow you to 

re–fire to the correct quality, saving scrap products 

while maintaining capacity and profitability. Only 

Heat Work measuring and monitoring will allow you 

to understand what has happened to the product in 

the kiln independently of time and temperature.

How are BPCDs used?

BPCDs can be placed across a number of locations 

(ideally) in all types of kiln, furnace or similar 

laboratory and full production sintering systems. 

Positions will vary, especially between continuous 

and intermittent processes, but the aim is to pick up 

an accurate picture of overall heat distribution.

Maximise Yields • Increase Productivity • Decrease Waste • Improve Profitability

One 
of the key 

features offered by the 
BPCDs is transferability. 

Information and optimum 
firing regimes can be 

extrapolated from 
laboratory trials to full 

production kilns.

Place • Measure • Improve



BPCD Certificate of AssuranceDate:        Certificate No:

Product:        Quantity:

Batch No:      Serial No: 

This is to certify that the product referred to conforms with the relevant quality 

specification for that product as agreed between companies.

Product SpecificationNominal Diameter (mm):  20Nominal Thickness (Disc Product) (mm):  7
Nominal Thickness (Wafer Product) (mm):  3.5

Product Specification Statement 
It is confirmed that MTCL robustly monitors key ‘product specification’ against our ISO standard 9001 / 2008. 

QA procedures and processes will include, but not be limited to, outside diameter (average of 3 diameter 

references), depth, and visual appearance. MTCL will randomly select from any one batch – BPCD product 

to determine consistency and conformity against internal standards during the manufacturing process. 

Any variation identified against the standard will be reported and corrective action taken before product 

release.

Disc Storage Conditions BPCD should be stored in dry conditions and care should be taken in handling individual boxes to ensure 

that the product is not damaged prior to use. BPCD can be used at any time following manufacture, if stored 

correctly they have no specific ‘use by date’ and can be stored ready for use indefinitely.

Manufacturing ISO Standards 
It is confirmed that the Mantec Bullers Process Control Discs conform the ISO 9001 / 2008 manufacturing 

standards.
The items referred to by this certificate have been measured and/or calibrated with equipment that itself 

has been calibrated and is traceable back to National Standards via Namas Certificates No. 41856 (ACC No. 

0068), 012071 (ACC No. 0157), and 062092 (ACC No. 0157).Authorised signatureFor and on behalf of Mantec Technical Ceramics Ltd

Mantec Technical Ceramics Ltd 

Normacot Road, Longton, Stoke-on-Trent, Staffordshire, ST3 1PA, England. 

Telephone: +44-1782-377550    email: bullers@mantectc.com

www.mantectechnicalceramics.com

MATERIAL SAFETY DATA SHEET – Bullers Process Control Discs

1.  Product and Company Reference
1.1.  Product Reference:  Bullers Process Control Discs – Discs pressed from spray ceramic bodies containing  
    alumino silicates. Supplied in the unfired state.1.2.  Company Name:  Mantec Technical Ceramics Ltd

1.3.  Contact Details:  Normacot Road, Longton, Stoke on Trent, Staffordshire, ST3 1PA, England1.4.  Website:   www.mantectechnicalceramics.com
1.5.  Fax:    +44 1782 377599
1.6.  Email:    bullers@mantectc.com
1.7.  Emergency Tel:  +44 1782 377550

2.  Hazards Identification

The products are supplied as pressed, un-fired discs. Dust content is normally extremely low as supplied and is 
not considered dangerous to health or the environment. Dust generated by breaking or crushing the product, 
however, may lead to respiratory problems if there is long term exposure to excessive levels. There may be small 
amounts of crystalline silica associated with any dust.

3.  Composition/ Information on Ingredients

4.  First Aid

4.1.  Inhalation: Remove from source to fresh air. If symptoms occur, seek medical attention4.2. Ingestion: No adverse effects expected. Treat symptoms
4.3.  Skin contact: No adverse effects expected with product. Possible mechanical irritation from direct contact  
   with dust. In case of mechanical irritation, wash with mild soap and water and apply skin  
   moisturizers
4.4.  Eye contact: No adverse effects with product. Possible mechanical irritation from direct contact with   
   dust.  Wash affected eye(s) with large amounts of clean water. If symptoms persist,   
   seek medical attention

5.  Fire-Fighting Measures

Product is incombustible and inert in fire therefore there are no special considerations to be made.

Ingredient/ Component Name % CAS Number EINECS Number ClassificationQuartz (Crystalline Silica)  0 - 5 14808-60-7 239-487-1 R49Silica Glass    0 - 50 60676-86-0 262-373-8 Non Hazardous

Bullers Disc (Type MT) - Approximate Temperatures
Disc 

Diameter
mm

Approximate 
Temperature 

°C

Disc 
Diameter

mm

Approximate 
Temperature 

°C

Disc 
Diameter

mm

Approximate 
Temperature 

°C

19.90
19.89
19.88
19.86
19.85
19.84
19.83
19.81
19.80
19.78
19.75
19.72
19.69
19.66
19.64
19.61
19.58
19.55
19.52
19.50
19.48
19.46

1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1095
1100
1105
1110
1115

19.44
19.41
19.39
19.37
19.35
19.33
19.30
19.28
19.25
19.23
19.20
19.17
19.15
19.12
19.10
19.07
19.04
19.02
19.00
18.98
18.95
18.93

1120
1125
1130
1135
1140
1145
1150
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225

18.91
18.89
18.86
18.84
18.82
18.80
18.77
18.75
18.73
18.71
18.68
18.66
18.64
18.62
18.59
18.56
18.53
18.50
18.46

1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1205
1310
1315
1320

Customers should note that Bullers Discs work in the same 
way as all other pyrometric devices, and do not measure 
temperature alone.  They measure the effects of temperature, 
time and kiln loading on the heat treatment of materials, 
often called ‘heat work’.  It must be understood that the 
temperatures referred to in the table are approximate, and 
have been determined by Taylor Tunnicliff under strictly 
controlled firing conditions of temperature rise and soak time 
at temperature.  Different firing cycles will produce different 

amounts of shrinkage, and therefore different gauge or 
diameter readings, for a given temperature.We recommend that customers always describe their kiln 

firings in terms of diameter readings rather than by converting 
the reading to ‘approximate temperature’, and thus avoid 
any confusion with true temperature readings that are being 
measured by the thermocouple at that position in the kiln. 
When recording the disc values it is important to record the 
type of disc used.
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Mantec Technical Ceramics Ltd 
Normacot Road, Longton, Stoke-on-Trent, Staffordshire, ST3 1PA, England. 

Telephone: +44-1782-377550    email: bpcd@mantectc.com
www.mantectechnicalceramics.com

Step-by-Step Guide to the Bullers™ System

Step 1    Selection

Select the most appropriate BPCD, whose central 

temperature spread is nearest to your kiln’s peak 

firing temperature.

Remove the BPCDs from the tubes and record the 

batch number that is clearly displayed on the outer 

packaging for future reference.

Step 2     Positioning

Position the BPCDs in a number of different locations 

throughout the kiln and alongside the product to be 

fired in accordance with a pre–determined plan. This 

ensures that ‘Heat Work’ is monitored throughout the 

whole of the kiln.

Mark the BPCDs in relation to their position in the kiln 

and detail this on to your kiln record sheet.

Step 3     Measuring

Once the kiln firing has taken place and the BPCDs 

have reached ambient temperature, remove them 

from the kiln car.

Determine the amount of BPCD shrinkage by 

measuring the external diameter of the BPCDs using 

either a BPCD Gauge or Vernier calipers. Ensure the 

measurement is taken from around the centre of the 

diameter of the BPCD in order to avoid measurement 

errors.

Record the BPCD 

diameter to two 

decimal places on to 

the kiln record sheet 

against the position 

in which it was placed 

inside the kiln.

Step 4     Disc Temperature                 	
	       Conversion

The standard Temperature Correlation Charts, 

provided in every box, can be used to determine 

‘Disc Temperature’ from the 

measured BPCD diameter. 

The conversion to ‘Disc 

Temperature’ is an easy and 

useful way to compare 

against historical results.

The manufacturing of 

BPCDs is very tightly 

controlled so only one 

set of Temperature 

Correlation Charts is 

ever needed for each 

BPCD type. The same 

charts can therefore be 

used time and again for all 

production batches, thus 

avoiding the need to have 

multiple charts.

 ‘Disc Temperature’ referred 

to in the Temperature 

Correlation Charts is only 

approximate and acts as a 

guide to a kiln’s peak firing 

temperature. As BPCDs 

react to ‘Heat Work’ rather 

than temperature alone, 

‘Disc Temperature’ is 

therefore not necessarily 

the same as the actual kiln 

temperature, as measured by a thermocouple.

Due to differing firing rates, air flow, kiln loadings and 

kiln atmospheres, the actual performance of BPCDs 

when used by the customer may be different from 

the Temperature Correlation Charts, which Mantec 

Technical Ceramics have determined under strictly 

controlled firing conditions.



Step-by-Step Guide to the Bullers™ System

Step 5     Comparing

BPCD results should be compared against 

historical data, where acceptable results and 

norms have been determined for each BPCD type 

and product fired.

If BPCDs are being used for the first time, an 

acceptable BPCD result – based on Disc Diameter 

and the quality of the fired product – needs to be 

determined over a number of firings. This result 

should then be recorded for comparison against 

future firings (the standard).

Any BPCD results that deviate significantly from 

the accepted standards will highlight very quickly 

to the kiln operator that corrective action may be 

required to ensure the correct product quality.

Step 6     Calibration

Once you receive a new batch of BPCDs, it is 

necessary to calibrate them against your existing 

batch under your own firing conditions.

By calibrating different BPCD batches, you are 

able to maintain meaningful records of your kiln 

performance over days, weeks, months and years.

For further information on calibration, please refer 

to our website.

www.mantectechnicalceramics.com

Giving 
You the Edge 

BPCDs can also be used to effectively set up new or 

refurbished kilns and also new types of product.

All in all, BPCDs offer a rapid and low–cost method of mapping Heat 

Work and Heat Energy within a kiln/furnace. It only requires a relatively 

short time to measure and record the BPCD data.

Heat Work conditions in any firing/sintering situation must be uniform, 

measurable and reproducible – and BPCDs are by far and away the 

most cost efficient, consistent, reliable and user friendly solution.

BPCDs are manufactured in the UK under strictly monitored 

conditions, are small and lightweight and are conveniently 

packaged and easily stored. 

Speak to our specialist team today and get 

peace of mind and profit protection.



Distributor Details:

Normacot Road, Longton 
Stoke-on-Trent 

ST3 1PA 
United Kingdom 

T: +44 (0) 1782 377550

Email: bullers@mantectc.com

www.mantectechnicalceramics.com


