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For nearly 20 years, Diamond Case has been changing the rules in
linear shafting. We’ve taken a no-nonsense approach - no fancy
packaging or marketing. We’ve focused on what matters: high-
quality product and fast turnaround on request for quotations and on
order shipments. Today, distributors everywhere rely on Diamond
Case to help cut lead times, increase market share and improve
profit margins. They know that we respond to quotes faster than
competitors and we deliver high-performance product with the same
speed.

Speed doesn’t matter if the product quality isn’t there. Every
Diamond Case shaft meets or exceeds the industry’s highest
standards. For going on 20 years, Diamond Case customers have
relied on our product for superior case hardness, roundness,
cylindricity, straightness and consistency of finish. Induction
hardened and precision ground, our shafting is produced to the
demanding tolerances required by the linear motion industry.

Now we have brought that same focus on product quality
and speed of delivery to an entire Diamond Case line of
linear products, including; standard precision steel linear
bearings, self aligning linear bearings, pillow blocks and
shaft end supports. These new linear bearing products are
world class in quality and will be available in both the open
and closed options. We look forward to changing the rules
again - this time in the linear motion products market.

The key to buying from Diamond Case is service. We’re not in the
business of supplying precision linear motion products. We  serve
people. Every Diamond Case customer service representative is
well versed in your requirements and always strives to meet or
exceed your expectations. And the way we look at it, a premium
service and product shouldn’t cost a premium price. We deliver it
all for a price that is suprisingly competitive. Buy from Diamond
Case and sacrifice nothing. Fax us. E-mail us. We’ll respond.
Quickly. Now. Because we’re Diamond Case. We deliver the high
quality linear motion products you need twice as fast.
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Carbon (1060) English Sizes

Carbon (1060) Metric Sizes
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Stainless (440C) English Sizes

Diamond Case Linear Shafting Specifications:

♦♦♦♦♦ Material- 1060 or 440C stainless.
♦♦♦♦♦ Dimensional Tolerance- See previous page.
♦♦♦♦♦ Roundness- Superior.
♦♦♦♦♦ Cylindricity- High.
♦♦♦♦♦ Straightness- .001/.002 TIR cumulative.
♦♦♦♦♦ Surface Finish- 8 RMS or better.
♦♦♦♦♦ Case Hardness- See previous page.
♦♦♦♦♦ Depth of Hardness- See previous page.

Diamond Case Linear Shafting Deliverables:

♦♦♦♦♦ World class quality.

♦♦♦♦♦ Delivery performance second to none.

♦♦♦♦♦ Virtually all orders shipped same or next day.

♦♦♦♦♦ Customer service requests answered immediately.

♦♦♦♦♦ No need to wait for your answers.

♦♦♦♦♦ ISO 9001:2000
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Stainless(440C) & Carbon(1060) PreDrilled English Sizes

Standard Aluminum PreDrilled English Support Rails-SR
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Regardless of the type of machining required, Diamond Case is prepared to offer a quality product,
in a timely manner, at competitive prices. Our in-house machining capacity gives us an edge over
our competitors who typically outsource their machining requirements.

Please refer to the MP (Machined Parts) letter below. To ensure the accuracy of the parts we ship to
your customers, we request a print or drawing prior to machining.

MP-A MP-B MP-C

MP-D MP-E MP-F

MP-G MP-H MP-I

MP-J MP-K MP-L

MP-M Dowel Joint Assy Butt Joint Assy

MP-N
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8BSA 005. 0000.1 0000.1 000.2 526. 526.1 052. 578. 005.1 881. 8# 570.

21BSA 057. 0052.1 0052.1 005.2 057. 360.2 313. 052.1 000.2 812. 01# 651.

61BSA 000.1 0005.1 5135.1 360.3 000.1 005.2 573. 005.1 005.2 182. 4/1 492.

02BSA 052.1 0057.1 0578.1 057.3 521.1 000.3 834. 000.2 000.3 643. 61/5 135.

42BSA 005.1 0000.2 5781.2 573.4 052.1 734.3 005. 052.2 005.3 643. 61/5 527.

23BSA 000.2 0005.2 0057.2 005.5 005.1 573.4 526. 000.3 005.4 604. 8/3 004.1

Material - Aluminum

Diamond Case Linear Bearing Shaft Support Blocks Provide:

♦♦♦♦♦ Low profile design.

♦♦♦♦♦ Light weight, high strength construction.

♦♦♦♦♦ Simple installation with pre-drilled mounting holes.
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Diamond Case Linear Ball Bearings Provide You With The
Following:

♦♦♦♦♦ Conformance to industry standards.

♦♦♦♦♦ A coefficient of friction as low as 0.001.

♦♦♦♦♦ Integral seals that retain lubrication and keep contamination out.

♦♦♦♦♦ A broached steel sleeve design for maximum rigidity, precision
and smoothness.

♦♦♦♦♦ The unparalleled customer service and delivery that our linear
shafting products have delivered for nearly 20 years.
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Dimensions (Inches)

Closed
Type

1. Load ratings are based upon 2 million inches of travel and a shaft hardness of HRC60 or more.  The actual load rating is dependant upon the direction of the applied load
relative to the bearing’s ball track locations.  See the polar charts below for appropriate derating factors.
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A4812, A61014 and ALL bearings with wipers (DD) have polymer ball retainers
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Dimensions (Inches)

Open
Type

1. Load ratings are based upon 2 million inches of travel and a shaft hardness of HRC60 or more.  The actual load rating is dependant upon the direction of the applied load
relative to the bearing’s ball track locations.  See the polar charts below for appropriate derating factors.
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08OPN 12 & 16OPN 20 - 32OPN

ALL Open-type bearings have polymer ball retainers
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Diamond Case High Load Capacity, Self-Aligning Series
Linear Ball Bearings provide you with the following:

♦♦♦♦♦ Conformance to industry standards.

♦♦♦♦♦ 3 times more load capacity than conventional linear bearings-Allows
for smaller, less expensive bearings to carry the required load.

♦♦♦♦♦ Integral seals-Reduces space requirements while keeping lubrication
in and contamination out of the bearing.

 ♦ ♦ ♦ ♦ ♦ Independently self-aligning outer bearing races-Ensures smooth running
bearings by absorbing misalignment up to 1/2 degree.
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Open
Type
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6US DD6US 573. 4 0526.0/5526.0 0885.0 068.0/578.0 9860./996.0 930.0 501

8US DD8US 005. 4 0578.0/5578.0 9028.0 032.1/052.1 210.1/230.1 050.0 562

01US DD01US 526. 5 0521.1/5521.1 0070.1 084.1/005.1 590.1/501.1 650.0 024

21US DD21US 057. 6 0052.1/5052.1 0671.1 506.1/526.1 052.1/072.1 650.0 046

61US DD61US 000.1 6 5265.1/0365.1 0094.1 032.2/052.2 468.1/488.1 860.0 5401

02US DD02US 052.1 6 0000.2/8000.2 0988.1 006.2/526.2 489.1/400.2 860.0 5851

42US DD42US 005.1 6 0573.2/0673.2 9832.2 079.2/000.3 093.2/014.2 680.0 0391
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NPO8US DDNPO8US 005. 3 0578.0/5578.0 9028.0 032.1/052.1 210.1/230.1 050.0 23.0 03 562

NPO01US DDNPO01US 526. 4 0521.1/5521.1 0070.1 084.1/005.1 590.1/501.1 650.0 83.0 03 024

NPO21US DDNPO21US 057. 5 0052.1/5052.1 0671.1 506.1/526.1 052.1/072.1 650.0 34.0 03 046

NPO61US DDNPO61US 000.1 5 5265.1/0365.1 0094.1 032.2/052.2 468.1/488.1 860.0 65.0 03 5401

NPO02US DDNPO02US 052.1 5 0000.2/8000.2 0988.1 006.2/526.2 489.1/400.2 860.0 36.0 03 5851

NPO42US DDNPO42US 005.1 5 0573.2/0673.2 9832.2 079.2/000.3 093.2/014.2 680.0 57.0 03 0391
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Self-Alignment
Diamond Case’s high load capacity linear bearings are
designed with a crowned surface on its outer race that
can rock against the housing bore surface.  This rock-
ing motion allows the bearing to absorb miss-align-
ment that can be caused by the machining of nonpar-
allel bearing housing bores, mounting surfaces that
are not flat and parallel, and deflection under load.

This feature insures  the smooth transition of the
bearing’s balls into and out of the load zone, which in
turn insures that you have a smooth running bearing.

Adjustable Bearing Bore
Diamond Case’s high load capacity linear bearings are
designed with floating outer races.  These floating races
are free to move radially which allows you to adjust the
bore of the bearing when it is installed in an adjustable
housing.  This feature provides you with the capability
to eliminate any clearance between the bearing and
shaft for those applications where precision is of  the
primary concern.

When adjusting a housing bore to achieve zero clear-
ance between the  bearing and shaft, follow the follow-
ing  procedure.

Install your bearings into the housing.  Select a plug
gauge that measures the same as the shaft that the
bearings will run on.  Insert the plug gauge into the
bearing bore and spin the gauge.  Continue spinning
the gauge while you adjust the housing to make the
bore smaller.  When you feel a resistance to spinning
the gauge begin to occur, STOP.  This is the point where
there will be no clearance between the bearing and
the shaft.  Continuation beyond this point will preload
the bearing and cause a reduction in bearing life and
smoothness of operation.
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Polar Charts
Polar charts are used to determine load capacity adjustment factors that are based upon the orientation of
the bearings ball tracks relative to the direction that the applied load is comming from.  These factors will be
used in the formula  to calculate bearing life.

Static Load Rating Co
The basic static load rating is that load which exerts a force that causes a permanent deformation of the
rolling element (ball) that is equal to 0.0001 times the diameter of the ball.  Careful attention should be paid
to this value as exceeding this value will cause bearings to permanently run rough afterwards and prema-
turely fail.

Reduced Load Capacity in Short Stroke Applications
Recirculating ball linear bearings are designed to maximize the life of the bearing or outer race.  However,
there does come a point at which the inner race or shaft becomes a limiting factor, and that is when the
stroke of the bearing becomes less than two times the length of the bearing.  In these cases, contact the
factory for application assistance as the life of your shaft may be only 30 to 50% of the calculated life of the
bearing.

1/4, 3/8, 1/2 5/8 3/4, 1, 1-1/4, 1-1/2, 2

5/8 3/4, 1, 1-1/4, 1-1/2, 2



Engineering Information

PH 1.800.293.2496 FX 1.888.338.2388 www.diamond-case.com

The specifications and data in this publication are believed to be accurate and reliable.  However, it is the responsibility of the user to determine the
suitability of the product for a specific application.  While defective product will be replaced without charge, no liability is assumed beyond such
replacement.

Bearing Life (distance)
A recirculating ball linear bearing is said to have failed once one of its load bearing members begins to spall
(metal begins to flake off of its surface).  A measure of this life can be estimated by the following formula.

Life (L) = (C/P x f
H
 x f

T
 x Ko)3 x 2 x 106(in)

Where L = Life in km
C = The dynamic load rating of the bearing (Lbf)
P = The applied load (Lbf)
fH = The shaft hardness factor
fT = The temperature factor
Ko = The load direction factor from the polar charts

Bearing Life (time)
A recirculating ball linear bearing is said to have failed once one of its load bearing members begins to spall
(metal begins to flake off of its surface).  A measure of this life can be estimated by the following formula.

Life (L
H
) = (L)/(2 x  l

S
 x  n x  60)

Where L
H
 = Life in hours

L = The life in inches
l
S
 = The stroke length in inches.

n  = The number of strokes per minute.

Basic Dynamic Load Rating (C)
The Basic Dynamic Load Rating is a value that  is calculated by empirical  data and verified in the laboratory.
It represents a load rating at which the bearing can run and achieve a travel life of 2 x 106 inches  90% of the
time without failure of the bearing as result of spalling.
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Shaft Hardness Factor fH
The hardness of the shaft that the linear bearing rides on has a direct effect on the life of the bearing system.
Shafts that are less than Rc 58 will result in a decrease in life of the bearing system.

Temperature Factor fT
If the temperature of the bearing system exceeds   212OF, the life of the system will be decreased as  shown by
the attached chart.

Load Direction Factor Ko
The stated load capacities of Diamond Case’s high load capacity linear bearings are valid when the applied
load is acting in the min position as shown.  For all other directions, refer to our polar charts.
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8BPS 2/1 786. 52.1 00.2 83.1 96.1 000.1 886.1 31.1 52. 61. 6# 2. 552

01BPS 8/5 578. 36.1 05.2 57.1 49.1 521.1 521.2 44.1 82. 91. 8# 5. 054

21BPS 4/3 739. 57.1 57.2 68.1 60.2 052.1 573.2 65.1 13. 91. 8# 6. 006

61BPS 1 781.1 91.2 52.3 83.2 18.2 057.1 578.2 49.1 83. 22. 01# 2.1 050,1

02BPS 4/1-1 005.1 18.2 00.4 00.3 36.3 000.2 005.3 05.2 44. 22. 01# 5.2 005,1

42BPS 2/1-1 057.1 52.3 57.4 05.3 00.4 005.2 521.4 88.2 05. 82. 4/1 8.3 000,2
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NPO8BPS 2/1 786. 31.1 00.2 96. 57. 05.1 000.1 886.1 13. 52. 61. 6# 2. 032

NPO01BPS 8/5 578. 44.1 05.2 88. 49. 57.1 521.1 521.2 73. 82. 91. 8# 4. 023

NPO21BPS 4/3 739. 65.1 57.2 49. 00.1 88.1 052.1 573.2 34. 13. 91. 8# 5. 074

NPO61BPS 1 781.1 00.2 52.3 91.1 52.1 36.2 057.1 578.2 65. 83. 22. 01# 0.1 087

NPO02BPS 4/1-1 005.1 65.2 00.4 05.1 36.1 83.3 000.2 005.3 26. 44. 22. 01# 1.2 071,1

NPO42BPS 2/1-1 057.1 49.2 57.4 57.1 88.1 57.3 005.2 521.4 57. 05. 82. 4/1 2.3 065,1

* Load ratings are based upon 2 million inches of travel and a shaft hardness of HRC 60 or more. The actual load rating is dependant upon the direction of the applied load
relative to the bearing’s ball track locations. See the polar charts in the Diamond Case self-aligning bearing catalog for appropriate derating factors. Open and closed pillow
blocks include bearings with seals on both ends.
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8NWT 2/1 786. 52.1 00.2 83.1 05.3 05.2 886.1 31.1 52. 61. 6# 4. 015

01NWT 8/5 578. 36.1 05.2 57.1 00.4 00.3 521.2 44.1 82. 91. 8# 0.1 009

21NWT 4/3 739. 57.1 57.2 68.1 05.4 05.3 573.2 65.1 13. 91. 8# 2.1 0021

61NWT 1 781.1 91.2 52.3 83.2 00.6 05.4 578.2 49.1 83. 22. 01# 4.2 0012

02NWT 4/1-1 005.1 18.2 00.4 00.3 05.7 05.5 005.3 05.2 44. 22. 01# 00.5 0003

42NWT 2/1-1 057.1 52.3 57.4 05.3 00.9 05.6 521.4 88.2 05. 82. 4/1 08.7 0004
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NPO8NWT 2/1 786. 31.1 00.2 96. 57. 05.3 05.2 886.1 13. 52. 61. 6# 4. 064

NPO01NWT 8/5 578. 44.1 05.2 88. 49. 00.4 00.3 521.2 73. 82. 91. 8# 8. 06

NPO21NWT 4/3 739. 65.1 57.2 49. 00.1 05.4 05.3 573.2 34. 13. 91. 8# 0.1 049

NPO61NWT 1 781.1 00.2 52.3 91.1 52.1 00.6 05.4 578.2 65. 83. 22. 01# 0.2 0651

NPO02NWT 4/1-1 005.1 65.2 00.4 05.1 36.1 05.7 05.5 005.3 26. 44. 22. 01# 2.4 0432

NPO42NWT 2/1-1 057.1 49.2 57.4 57.1 88.1 00.9 05.6 521.4 57. 05. 82. 4/1 7.6 0213

* Load ratings are based upon 2 million inches of travel and a shaft hardness of HRC 60 or more. The actual load rating is dependant upon the direction of the applied load
relative to the bearing’s ball track locations. See the polar charts in the Diamond Case self-aligning bearing catalog for appropriate derating factors. Open and closed pillow
blocks include bearings with seals on both ends.
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