CERACOMP®

Lancer’s Ceramic Matrix Composite products provide superior performance compared to
traditionally-used materials in diverse, mission-critical, high-temperature industrial,
aerospace and defense applications.

CeraComp® is a hard, lightweight, chemically-resistant and thermally-insulative
composite material that provides improved structural integrity, thermal shock and
fracture resistance compared to monolithic ceramics. It provides significant weight
savings as compared to high-temperature metals.

Missile Altitude Control Subsystem
e Reduced weight and cost compared to
exotic engineering metals
* Suitable for short excursions (seconds)
to 2000+°C (3600+°F)

Aerospace Secondary Structures - - - - - - - — - — — —
e Ceramic-fiber reinforced for extreme temperatures
* 75% weight reduction compared to Iconel
e Superior thermal-cycling performace and reduced
machining cost compared to exotic aerospace metals

Oilfield Wellhead
e API 6FB Offshore Fire Test Compliant
(30 minute, 982°C (1800°F)
unidirectional flame test)
e Housing maintained 7500 psi internal pressure
e Internal temperature did not exceed 200°C (392°F)
¢ Patent Pending

For a full report on CeraComp’s material properties, contact LS_Sales@lancer-systems.com.
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CeraComp® Pump Applications

CeraComp® offers robust material performance, providing operators improved reliability, impact and
thermal shock resistance in harsh applications. Our product-lubricated bearings, thrust pads, balance discs
and impeller stability components are being used in a wide variety of radially and thrust loaded applications

that see dry-run, cavitation and harsh conditions.

Canned Motor Pump*

e Used in a variety of high-temp
hydrocarbon pumping applications

e Dry-run capable, resulting in no less
than 5X+ MTBF compared to OEM
graphite solution

e CeraComp bearings have been pivotal
in reducing shaft wear and catastrophic
pump failure due to shatter

Twin Screw Rotary Pump
e Pumping asphalt in a petroleum
refinery at hightemperatures up to
280°C (536°F)
e Dramatic increase in thermal and shock
resistance, resulting in increased MTBF
e CeraComp demonstrates 4X+ life span
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Mag Drive Pumps
e Current sealless pump is used in high

temp, high pressure water
application and in a critical
petroleum application
e CeraComp allows for “Extended”
dry-run required during start up
e CeraComp is not susceptible to

similar resin degradation when CERACOMP® PROPERTIES

|
Canned motor pump showcasing
CeraComp® bearings in orange.

compared to polymer-based ASTM
. . PROPERTIES UNITS | TYPICAL | roct Method
materials causing early removal. Note:
DENSITY g/em® | 2.00 C20-00 Properties
reflect typical
MAX SERVICE TEMPERATURE (AIR) g 600 D6370-99 | properties of
MAX SERVICE TEMPERATURE (INERT) | °C 1,000+ D6370-99 ffggca"r:“g’lzc
ULT. TENSILE STRENGTH MPa 150 C1275-10 | matrix with
carbon braid.
FLEX STRENGTH (4 PT BEND) MPa 248 C1341-06 | properties are
IZOD IMPACT STRENGTH kj/m’ | 213,000  D256-06a | ‘ailorable based
on material
COEFFICIENT OF THERMA EXP. (23°c-400°c) | ym/m-°C | 0.62 E228-11 selection, fiber
orientation and
THERMAL CONDUCTIVITY - RADIAL W/mK 2.7 E1225-09 processing
THERMAL CONDUCTIVITY - AXIAL W/mK 8.1 E1225-09 parameters.

*For more information, read Lancer’s Sr. Materials Engineer, Dr. Robert Cook’s, published article, Ceramic Matrix Composite Bearings Protect Pumps from Harsh Running Conditions,
September 2014, at: http://www.pump-zone.com/bearings/september-2014-ceramic-matrix-composite-bearings-protect-pumps-harsh-running-conditions
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