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Pressure Sintering
Mersen graphite is being used extensively throughout the 
pressure sintering industry to produce molds for diamond saw 
segments, diamond core drills, ceramic cutting tool inserts, and 
ceramic armor plates. Our technologically advanced, isostatically 
molded graphite materials provide superb performance in the 
hostile environment of extreme heat and pressure which is 
inherent in the manufacture of metal, ceramic, and diamond 
tooling.

Mersen materials combine high thermal conductivity with low 
coefficients of thermal expansion, resulting in the dimensional 
stability required for ceramic molds.

Diamond saw segment mold made with
 20
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Masonary saw blade with graphite segment m
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.

“Graphite is the
mold designer’s 
material of  choice,
and our experienced 
engineering staff 
will help you find 
the right material for 
your application”.



Parameters critical 
to advanced ceramic

applications are:

... depends largely on the environmental conditions 
and process parameters in which the graphite will be 
used. Grade 2020 is used in diamond segment die 
bodies and punches where relatively high electrical 
resistivity is needed to shorten the time required to 
reach operating temperatures.

Grade 2191 is used where properties similar 
to 2020 are required, but higher thermal 
conductivity is desired.

Grade 2124 is used where strength 
and density requirements of the 
application are at the highest.

Ceramic dressing rolls require 
a contour machined on the inner 
diameter of a cylinder. Diamonds 
are hand set on this diameter 
and the inside is filled with a metal 
matrix. The body of the dressing roll 
can be made by sintering, infiltrating, or 
reverse plating techniques. Both 2020 and 
2191 will work because they are able to be 
machined to tight tolerances with good surface finish. 

Ceramic tools inserts, armor plates, and sputtering 
targets are all classic “punch and die” hot pressing 
applications. Where very large cross section dies are 
required, grade 2020 will be the material of choice. 
For high strength parts, grades 2124 and 2333 are 
often chosen.

Grades 2715 and 2720,  w i th  the i r  h igh 
electrical resistivity, are recommended for 

many resistance heating applications. 
High operating temperatures can 

be achieved in shorter times using 
high resistance grades for the mold 
components carrying the current. 

In many cases, the best way to 
select an optimal grade is through 
actual trials. Throughout the world, 

Mersen main ta ins  loca l  sa les 
offices where our experienced 

customer service and engineering 
staffs are always available to help 

you find the most suitable grade for your  
 application.

Recommended grades

Bulk density
Strength of the material
Coefficient of thermal expansion
Thermal and electrical conductivity
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2191 2020 2124 2715 2720 2333							 
 

Diamond wheel Segments 

Ceramic Tools

Dressing Rolls

Armor Plate

SPS (Spark Plasma Sintering)

The selection of the best graphite 
grade for your application...

Ceramic tool insert mold



Typical characteristics
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Property	U nit	 2191	 2020	 2124	 2715	 2720	 2333

Density	 g/cm3	 1.75	 1.77	 1.84	 1.82	 1.80	 1.86

Porosity	 %	 12	 9	 8	 10	 10	 6

Hardness	 Rockwell	 80 (L)	 95 (L)	 80 (H)	 100 (H)	 85 (L)	 95 (H)

Flexural 	 MPa	 44	 45	 58	 55	 53	 76
strength	 psi	 6,400	 6,500	 8,400	 8,000	 7,700	 11,000

Compressive	 MPa	 97	 99	 124	 121	 117	 167
strength	 psi	 14,100	 14,300	 18,000	 17,600	 16,900	 24,200

Coefficient x 10
-6

of thermal /°C	 4.2	 4.3	 5.5	 6.5	 5.0	 6.0
expansion	 /°F	 2.3	 2.4	 3.1	 3.6	 2.8	 3.3

Electrical	 µΩcm	 1,090	 1,550	 1,140	 2,300	 2,157	 1,600
resistivity	 Ωin	 0.00043	 0.00061	 0.00045	 0.00091	 0.00085	 0.00063

Thermal	 W/m°C	 116	 85	 112	 56	 60	 81
conductivity	 BTU-Ft/Ft2Hr°F	 67	 49	 65	 32	 35	 47

Average	 µm	 15	 15	 13	 13	 13	 5
grain size	 in	 0.0006	 0.0006	 0.0005	 0.0005	 0.0005	 0.0002

mm	 545 x 545 x 1,830	 530 x 635 x 1,830	 308 x 620 x 1,830	 308 x 620 x 915	 305 x 305 x 915	 152 x 308 x 620
ø 356 x 1,830	 1,030 x 1,080 x 325

Standard			 ø 643 x 1,830
block size	 nominal	 21.4 x 21.4 x 72	 20 x 24 x 72	 12 x 24 x 72	 12 x 24 x 36	 12 x 12 x 36	 6 x 12 x 24

in	 ø 14 x 72	 40.5 x 42.5 x 12.8
ø 24 x 72	

Single and multi-point dressing tools.

(Photograph courtesy of CITCO 
Division, Western Atlas)

(Photograph courtesy of CITCO 
Division, Western Atlas)

Diamond dressing rollers hot molded 
from 2020 die.

Data herein contained are provided for general information purpose only and are 
not binding. Mersen shall have no liability whatsoever with respect to information 
contained herein. Duplication, reproduction or translation of any information 
contained herein, in whole or in part, is strictly prohibited without prior written 
consent of Mersen. 

Our materials are in conformity with the RoHS-Directive (Restriction of the use of 
certain Hazardous Substances in electrical and electronic equipment).
Besides Mersen guarantees the application of the European Community REACH-
Regulation (Registration, Evaluation, Authorisation and Restriction of Chemical 
substances) to all its plants located in Europe.
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Coefficient of Thermal Expansion is 
important in mold design to compensate 
for growth as temperature increases. 
In order to design a mold to be used 
at an elevated operating temperature, 
knowledge of the expansion coefficient 
is necessary to predict the initial room 
temperature dimensions.

Graphite is well adapted for use as continuous castinG 
dies because of its unique physical characteristics:

CoeffiCient of thermal expansion

Capable of withstanding molten metal 
temperatures. Graphite sublimates at 
3,650°C and atmospheric pressure.

meltinG and boilinG points

Boiling point  °C

Melting point °C

Easy to machine and to polish.

High thermal conductivity.

typiCal values of 
thermal ConduCtivity

material W/m.° K
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100  Graphite for sintering
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Graphite manufacturing.



Exe_Plqt_Verso_A4.eps

Архангельск   (8182)63-90-72  
Астана   (7172)727-132  
Астрахань   (8512)99-46-04  
Барнаул   (3852)73-04-60  
Белгород   (4722)40-23-64  
Брянск   (4832)59-03-52  
Владивосток   (423)249-28-31  
Волгоград   (844)278-03-48  
Вологда   (8172)26-41-59  
Воронеж   (473)204-51-73  
Екатеринбург   (343)384-55-89 
Иваново   (4932)77-34-06

Ижевск   (3412)26-03-58  
Иркутск (395)279-98-46
Казань   (843)206-01-48  
Калининград   (4012)72-03-81  
Калуга   (4842)92-23-67  
Кемерово   (3842)65-04-62  
Киров   (8332)68-02-04  
Краснодар   (861)203-40-90  
Красноярск   (391)204-63-61  
Курск   (4712)77-13-04  
Липецк   (4742)52-20-81

Магнитогорск   (3519)55-03-13  
Москва   (495)268-04-70  
Мурманск   (8152)59-64-93  
Набережные Челны  (8552)20-53-41  
Нижний Новгород  (831)429-08-12  
Новокузнецк  (3843)20-46-81  
Новосибирск   (383)227-86-73  
Омск   (3812)21-46-40  
Орел   (4862)44-53-42  
Оренбург   (3532)37-68-04  
Пенза   (8412)22-31-16

Пермь   (342)205-81-47  
Ростов-на-Дону   (863)308-18-15  
Рязань   (4912)46-61-64  
Самара  (846)206-03-16  
Санкт-Петербург   (812)309-46-40  
Саратов   (845)249-38-78  
Севастополь   (8692)22-31-93  
Симферополь   (3652)67-13-56  
Смоленск   (4812)29-41-54  
Сочи   (862)225-72-31  
Ставрополь   (8652)20-65-13  

Сургут   (3462)77-98-35  
Тверь   (4822)63-31-35  
Томск   (3822)98-41-53  
Тула   (4872)74-02-29  
Тюмень   (3452)66-21-18  
Ульяновск   (8422)24-23-59  
Уфа   (347)229-48-12  
Хабаровск   (4212)92-98-04  
Челябинск   (351)202-03-61  
Череповец   (8202)49-02-64  
Ярославль   (4852)69-52-93  

Киргизия  (996)312-96-26-47 Россия   (495)268-04-70 Казахстан  (772)734-952-31

https://mersen.nt-rt.ru/ || mnh@nt-rt.ru

https://mersen.nt-rt.ru/
mailto:mnh@nt-rt.ru



