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Revolutionary Bearing,
By : Russ C. Ide, Key Inventor, Stack Bearing Technology and New Products Manager, Ceradyne, Inc, US

C
eradyne has acquired a pro

prietary technical ceramic

bearing technology that pro-

vides operational improvements for

drillers and producers alike.  The

Ceradyne bearing technology exhib-

its higher load capacity and longer

service life than conventional hydro-

dynamic thrust bearings and rolling

element bearings.   

Ceradyne purchased the stack

bearing technology from Rhode

Island-based Ride Technologies.

Russ C. Ide, a key inventor of the

stack bearing technology and Cera-

dyne’s new product manager for

the stack bearing product line, re-

cently explained the key differenc-

es between his innovation and oth-

er thrust bearings.

With rolling element bearings,

the balls and races are manufac-

tured to extremely tight toleranc-

es.  Abrasives in mud lubrication

cause the balls to skid rather than

roll which accelerates wear.  With

just small amounts of wear, the

balls become unequally loaded and

wear even faster.  Stacking the

bearing only exacerbates the condi-

tion by causing one or two bearings

to carry the full load and exceed its

given capacity.  

The Ceradyne Stack Bearing is a

hydrodynamic pad type bearing that

engages a rotating runner.  The

wear surfaces are manufactured

using one of Ceradyne’s advanced

grades of silicon carbide (SiC),

which is 50% tougher than other

commercially available grades of

SiC.  Because the ceramic is so

hard, there is no abrasive failure. 

The abrasives simply polish the SiC

surfaces. The significant technologi-

cal improvement lies in the patent-

ed spring mounting component that

allows each pad to develop an opti-

mum fluid wedge, equally load each

pad in a bearing and then equalize

the loading among a stack of bear-

ings and runners.  Figures 1-3 de-

pict a bearing element, a runner and

a stacked assembly.

”Each thrust bearing element

can be stacked using a spring

mounting that equally loads each of

the bearings to about 1,000 psi,”

said Ide. “The load sharing element

allows us to achieve virtually any

thrust load within a diametrically

limited space. In our experience to

date, there is little restriction in

terms of axial length, so you can

continue adding thrust bearing after

thrust bearing to increase thrust

loads.”

For example, it would be nearly

impossible for a typical hydrody-

namic bearing operation to support

1 million lbs. of vertical load on a 6-

in. diameter string. However, 1,000

pads can be placed in the stack

bearing and each one will only ex-

perience 1,000 psi of load, which is

very sustainable. In addition to the

high load capability, spring mount-

ing offers two important side bene-

fits; increased protection against

shock and ability to manage shaft

misalignment.
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Figure 2
Silicon Carbide Runner

Figure 1
Silicon Carbide Bearing Element
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Benefits E&P Industry
The stack bearings can also be

manufactured from more conven-

tional bearing materials such as

bronze, steel or various polymers.

Because the bearings can be

stacked so that each one experienc-

es a low individual load, they can be

operated without an oil lubricant. In

a deepwater application, using sea-

water as a lubricant, the bearing still

achieves extremely good load capa-

bility and provides an environmen-

tal benefit by avoiding the need for

oil lubricants in ecologically sensi-

tive areas.

Ceradyne foresees applications

for these stack bearings in both

exploration and production. “On the

exploration side, for directional drill-

ing in particular, the angular contact

style bearings must be replaced

after 100-200 hours,” Ide said. “The

stack bearing has not failed yet in

this application because it is de-

signed to effectively take any verti-

cal load.”

On the production side, the

stack bearing is aimed at pumping

systems for steam assisted gravity

drainage (SAGD) and artificial lift

Ceradyne foresees applications for these stack bearings in both exploration
and production. “On the exploration side, for directional drilling in particular,
the angular contact style bearings must be replaced after 100-200 hours.
On the production side, the stack bearing is aimed at pumping systems for
steam assisted gravity drainage (SAGD) and artificial lift applications”, says
Ide. “The stack bearing has not failed yet in this application because it is
designed to effectively take any vertical load. In a deepwater application,
using seawater as a lubricant, the bearing still achieves extremely good load
capability and provides an environmental benefit by avoiding the need for
oil lubricants in ecologically sensitive areas.”

Figure 3
Silicon Carbide Stack Bearing Assembly
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applications. “In pumps for SAGD

applications, we have been asked to

provide bearings that last two years.

However, if Ceradyne Stack Bear-

ings are installed and maintained

properly, you are probably looking at

five to ten years of service life,” Ide

said.  It is important to note that

since loads are lower, only one

bearing needs to be used to react

The durability of the bearings has been a major advantage during tar sand
and heavy crude operations. “If the mechanical seal is compromised and
tar and sand enter the bearing cavity, the bearings continue to operate,”
Ide confirmed. “We have had some tar sands operators running these months
after the mechanical seals have failed. The technology has been qualified
by several domestic and international ESP OEMs.  By taking advantage of
the high temperature capability of our thrust bearings, steam can be injected
into old holes to quickly double production, achieving 60-80% oil recovery
in some places.”

the applied loads.  The load equal-

ization among pads, compensation

for manufacturing tolerances/shaft

deflections, abrasion resistance and

optimum fluid film development

features remain.  A typical SAGD

bearing is shown in Figure-4.

In the event that the elements

need to be replaced, it is usually

caused by corrosive failure of the

steel housing surrounding the bear-

ing elements rather than a mechani-

cal defect with the bearings them-

selves.

The durability of the bearings

has been a major advantage during

tar sand and heavy crude opera-

tions. “If the mechanical seal is

compromised and tar and sand en-

ter the bearing cavity, the bearings

continue to operate,” Ide con-

firmed. “We have had some tar

sands operators running these

months after the mechanical seals

have failed. The technology has

been qualified by several domestic

and international ESP OEMs.  By

taking advantage of the high tem-

perature capability of our thrust

bearings, steam can be injected

into old holes to quickly double

production, achieving 60-80% oil

recovery in some places.”

Ide concluded with a discus-

sion on the unit and operational

cost benefits with the stack bear-

ing technology. Diamond bearings

are typically two to three times

more expensive than stack bear-

ings, and they experience load limi-

tations due to an upper limit on

stacking. Stack bearings are in the

same price range as conventional

hydrodynamic roller bearings but

the major cost advantage comes

from a significant

reduction in drilling downtime.

“You can run and finish a hole

without having to pull up the string

and replace worn ball bearings,” Ide

said. “With Ceradyne Stack Bear-

Figure 4, SAGD Bearing
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An interesting aside to Ceradyne bearing technologies is the recent
development of a new patented polymer runner that mates with a steel pad
stacked bearing design.  The new combination is gaining rapid acceptance in
the ESP marketplace - particularly in coal bed methane (CBM) applications. 
The polymer runner eliminates the costly hardened steel runner typically used,
and allows the bronze or polymer bearing pads to be replaced by less expensive
wear resistant steel pads. Not only is the combination less costly, it dramatically
improves performance by dissipating heat more readily, increasing load
capacity and providing improved stop/start characteristics.  These benefits
are in addition to the added stack bearing advantages.

ings, an operator can plan down-

time instead of being surprised

by it.”

An interesting aside to Cera-

dyne bearing technologies is the

recent development of a new pat-

ented polymer runner that mates

with a steel pad stacked bearing

design. The new combination is

gaining rapid acceptance in the ESP

marketplace - particularly in coal

bed methane (CBM) applications. 

The polymer runner eliminates the

costly hardened steel runner typi-

cally used, and allows the bronze or

polymer bearing pads to be re-

placed by less expensive wear re-

sistant steel pads. Not only is the

combination less costly, it dramati-

cally improves performance by dis-

sipating heat more readily, increas-

ing load capacity and providing im-

proved stop/start characteristics. 

These benefits are in addition to

the added stack bearing advantag-

es. Figure 5 depicts a standard

assembly. dewjournal.com

Figure 5, Polymer Runner - Sector Stack Bearing


