
John Crane Diamond® 

Made with ultrananocrystalline diamond 
(UNCD®) materials that capture the 
qualities of nature’s hardest substance to 
increase industrial equipment reliability. 

Less Friction, Less Wear, Longer Life

JOHN CRANE DIAMOND®

Next-generation Face Technology That Extends Seal Life



John Crane Delivers Proven, 
Innovative Technology for 
Demanding Applications 
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®

UNCD®

Technology

EXCEPTIONAL HARDNESS HIGH THERMAL CONDUCTIVITY

Unique Characteristics Extend Seal Life
John Crane Diamond’s characteristics help outperform traditional seal face materials 
in severe operating conditions. John Crane Diamond delivers superior performance 
through resistance of both mechanical and chemical wear and minimizes friction and 
heat generation.

»	 INCREASE UPTIME for mission-critical equipment to  
	 reach production goals

»	 INCREASE DURABILITY with unmatched hardness  
	 and superior chemical stability

»	� INCREASE RELIABILITY with rigorously controlled  
crystallinity, thickness, adhesion and consistency 

»	� REDUCE COSTS with cooler running faces, less power  
use and lower lifecycle costs

AVAILABLE WITH THESE SEALS
John Crane Diamond is available as an enhancement to  
many of our most widely used seal families, including:

	 »	 Type 5600 Universal Cartridge Seal Family
	 »	 Type 5800 Slurry Seal Family
	 »	 Type 48VBF Boiler Feed Water Seal
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EXTREMELY LOW FRICTION TEST RESULTS - INTERMITTENT DRY RUNNING

Demonstrated  
Value Across 
Applications

When applied to mechanical seal faces, John Crane Diamond 
significantly enhances equipment performance, reliability and asset 
life. More than 60,000 components using John Crane Diamond 
have been deployed worldwide in a variety of challenging 
applications, including abrasive slurries, chemically reactive 
media, poor lubricating environments, intermittent dry running 
applications and temperature-sensitive media.

John Crane Diamond improves the reliability of your mission-
critical equipment while increasing your mean time between 
failure (MTBF). It enables the use of robust single-seal designs 
and reduces costs associated with auxiliary equipment. It will also 
shrink your carbon footprint by minimizing waste associated with 
frictional energy and reducing your cooling water consumption.

INCREASE DESIGN FLEXIBILITY
John Crane Diamond treatments allow the use of various hard seal 
face combinations providing higher strength and chemical resistance 
with lower friction than carbon versus hard face. This also improves 
intermittent dry running performance. It is particularly suitable for 
thermally sensitive media. 

Nature’s
Hardest Substance

An ultrananocrystalline diamond (UNCD®) treatment is a thin 
film of genuine diamond. We grow this pure diamond film via 
chemical vapor deposition on the seal face, usually silicon carbide 
(SiC). Only John Crane integrates this technology directly into our 
manufacturing process, bringing you unmatched expertise of seal 
and face treatments.
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Power Through Low-lubricity Conditions
Common high-wear applications for mechanical seals involve low-
lubricity pumping media such as hot water, light hydrocarbons, and 
fluids with entrained gases. John Crane Diamond seals perform 
significantly better than conventional alternatives.
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TEST RESULTS – HOT WATER  (250°F/121°C Water at 100 psig/7 barg) 
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Manage Intermittent Dry Running
John Crane Diamond is designed to accommodate intermittent 
dry running episodes, typically experienced during pump start-up, 
shut-down, and process upset conditions. Common applications 
are transfer pumps, batch processing, and loading/unloading 
pumps. John Crane Diamond can survive numerous dry running 
events and still maintain sealing effectiveness.

During intermittent dry running testing, when two silicon carbide 
(SiC) seal faces are running against each other, failure consistently 
occurs within 90 seconds of dry run time. When adding John Crane 
Diamond to one or both seal faces, the seal continues to operate 
successfully during dry run conditions for 15 minutes or more.

In one application, John Crane Diamond running against a SiC 
counter face continued to successfully seal after being exposed  
to 35 dry running cycles of five minutes each.
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Extend Seal Life

John Crane Diamond seal faces can withstand a wider range  
of operating parameters, extending seal and pump life for  
superior performance. 

John Crane Diamond is commonly used as a “drop-in” solution 
for bad-acting, challenging applications, which leads to real 
improvements in MTBF and a short payback period.

Proper design and appropriate equipment can take MTBF only  
so far. Forty percent of pump outages are due to seal failure from 
non-standard operational demands. John Crane Diamond seal 
faces improve mechanical seal reliability, beyond the capabilities  
of conventional seal face materials.

OPERATIONAL 40%

MISCELLANEOUS 20% 

SYSTEM DESIGN 19%

MECHANICAL 12%

SEAL COMPONENTS 9%

ROOT CAUSE OF SEAL FAILURES
The largest percent of failures are related to  
non-standard operations.
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TEST RESULTS - INTERMITTENT DRY RUNNING
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CoF MEASUREMENTS OF TYPICAL FACE PAIRS

Model Results for 3.250" Type 48V Seal John Crane Diamond Annual Savings

Metric SiC vs. SiC Carbon vs. 
SiC 

SiC vs.  
John Crane� Diamond

(SiC vs. SiC) to�  
(SiC vs. John Crane Diamond)

(Carbon vs. SiC) to � 
(SiC vs. John Crane Diamond)

Power  
Consumption (kW)

2.74 1.72 0.31
21,361 kWh/year 

$2,563/year*
12,346 kWh/year 

$1,481/year*

Cooling Water  
Flow Rate (gal/min)

3.40 2.30 0.60
1,445,400 gal/year  

5,471 m3/year
854,100 gal/year  

3,233 m3/year

*1 kWh = $0.12 global average. 

ENERGY AND COOLING WATER SAVINGS 

Source: United States Environmental Protection Agency

Reduce Friction to Increase Efficiency
The coefficient of friction (CoF) for John Crane Diamond mating rings running against SiC primary rings is on average 0.018.  
This is significantly lower than a comparable measurement of SiC against resin-bonded carbon, or SiC against SiC.

USE LESS WATER 
Due to its low coefficient of friction, diamond generates less heat, 
reducing the need for cooling water and, in some cases, auxiliary 
cooling equipment. In instances where auxiliary equipment is 
required, the reduction in heat generation can significantly reduce 
the size of the heat exchanger or sealant system, resulting in 
decreased water consumption. Depending on the application,  
John Crane Diamond can eliminate the need for a heat exchanger.

USE LESS ENERGY
John Crane Diamond’s low friction also reduces energy loss. 
Depending on conditions, the reduction in the motor’s power 
consumption alone can result in a payback period of fewer than  
12 months. This decrease in operating costs continues throughout 
the life of a seal using John Crane Diamond.
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REDUCE CARBON FOOTPRINT 
John Crane Diamond supports your corporate CO2 emissions reduction strategies. In the above analysis, adding John Crane 
Diamond to a SiC vs. SiC seal face on one pump saves 21,361 kWh/year, the equivalent of 8.9 metric tons of CO2 emissions.

8.9 Metric 
Tons of CO2 
Emissions

1,003
Gallons of 
gasoline 
consumed

1.6
Homes’ 
electricity 
use for  
one year

9,848
Pounds 
of coal 
burned

22,393
Miles  
driven by 
an average 
vehicle

20.6
Barrels  
of oil 
consumed

= = = = =
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John Crane Diamond is proven in the field to reduce mechanical seal wear for even the most challenging applications.

Succeed in Severe-
Service Applications

INTERMITTENT DRY RUNNING CONDITIONS  
»	Transfer pumps
»	Multi-phase fluids and operations
»	Frequent start-ups/shut downs
»	Loading/unloading pumps

LOW-LUBRICITY APPLICATIONS
»	Light hydrocarbons
»	Hot condensates
»	Boiler feed water

CORROSIVE MEDIA
»	Sulfuric acid
»	Caustics

EXTREME TEMPERATURE
»	Heat transfer fluids 
»	Vacuum tower bottoms
»	Cryogenic applications

ABRASIVE SLURRIES
»	Flue gas desulphurization slurries
»	Water with coke fines
»	Alumina slurries
»	Fibrous slurries
»	Fluids with abrasive particulates

Abrasive slurries, batch  
processes, dewatering pumps

Produced water, crude oil 
pipelines, multiphase pumps

High heat, poor water quality, 
fibrous slurries, poor lubrication

Handling Challenges and  
Applications Across Industries

MINING / MINERALS OIL & GAS POWER GENERATIONPULP & PAPER

Boiler feed water, flue gas 
desulphurization slurries, river water 
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MINING
A leading mining customer evaluated our 
John Crane Diamond seal in a caustic 
mud-slurry application with a typical 
MTBF of three months. The diamond-
treated seal operated successfully for 
a total of nine months before the pump 
failed due to non-seal related issues. An 
inspection showed that the diamond rings 
were still in good condition and showed  
no signs of stress or damage.

OIL & GAS
A leading refinery implemented a  
John Crane Diamond solution that 
resulted in increasing the MTBF of a 
troublesome high-energy gas and oil 
sour-water pumping application from  
3 to 11 months ― an improvement in  
seal life of approximately 3.5 times  
and an excellent payback.

PULP & PAPER
Pumping hot-water condensate at 
pressures approaching 900 psig/62 barg 
posed a difficult and poor lubricating 
condition for mechanical seal rings. Our 
John Crane Diamond-treated seal has 
improved the MTBF for our customer 
from an average of 10 months to more 
than 4 years. Based on the initial success, 
the customer has converted two more of 
these applications — both of which are 
still running after more than 5 years.

Proven Success 
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CHEMICAL PHARMACEUTICAL FOOD & BEVERAGEWATER / WASTEWATER

Seals to meet stringent health 
and safety standards

Compliant solutions for high 
purity standards

Abrasive slurries,  
intermittent flows

Loading/unloading pumps,  
fluids with entrained gases,  
abrasive solutions



Cost-effective 
Solution

OPTIONS FOR ADDRESSING SEALS WITH SHORT MTBF 
John Crane Diamond components are a cost-effective solution for applications with short MTBF. The table below shows an example cost 
analysis for various solutions to address a single seal with short MTBF due to poor lubrication caused by a vaporizing fluid film.

John Crane Diamond’s “drop-in” solution provides the 
lowest cost solution to many challenging applications

FIRST YEAR COSTS

Total Costs Lowest Costs Moderate Costs Significant Costs Highest Costs

Cost to Implement

Repair Cost

Power Consumption

External Cooling 
Water

No Change No Change

Moderate Cost

Power Consumption 
Savings 

(Up to 9x Less kWh/year)

Significant Cost 
(Heat Exchanger + Labor to Install)

Increased Power Consumption
(Up to 2x more kWh/year)

Significant Costs
Seal Repair + Labor + 

Downtime/Lost Production

Highest Cost 
(Dual Seal + Auxiliary Pressurized Seal 

Support System + Labor to Install)

Added Cooling Water Costs
Up to 2.1m gal/year  

7.9 103m3/year

Added Cooling Water Costs
Up to 2.1m gal/year  

7.9 103m3/year

Same Seal + Add Plan 23 Dual Seal + Plan 53A No Change
SiC vs.  

John Crane Diamond 
“Drop-in” Solution

SOLUTIONS

YOUR NAME IS HOW WE MAKE OURS

If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to 
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without 
prior notice. It is dangerous to smoke while handling products made from PTFE. Old and new PTFE products must not be incinerated. ISO 9001 and 
ISO14001 Certified, details available on request.

©2021 John Crane       Revised 11/21       johncrane.com					         B-JohnCraneDiamond/Eng

North America 
United States of America

Tel:	 1-847-967-2400 

Europe 
United Kingdom

Tel: 	 44-1753-224000 

Latin America 
Brazil

Tel:	 55-11-3371-2500 

Middle East & Africa 
United Arab Emirates

Tel:	 971-481-27800 

Asia Pacific 
Singapore

Tel:	 65-6518-1800 


