
dmn value，×104

Technical Data

ULTAGE Deep Groove Ball Bearings for High-speed Servo Motors [Type MA]

●FEM Analysis

Table 2  Analysis conditions

Bearing part number

Inner ring rotational
speed,  min-1

Ambient temperature,
 ˚C

Material

6308

 15000
(dmn value 1 million)

60

PA Resin

Table 3  Test conditions

Bearing part number Preload: Fa

6209

6210
6308
6310
6312

450N

490N
392N
490N
588N

Table 4  Typical properties

ME-1 Test Method

Thickener

Base oil

UREA

Synthetic Oil

60

250

250 or more

―

―

JIS K2220.23

JIS K2220.7

JIS K2220.8

Base oil viscosity, mm2/s

Worked Penetration, 60W 25˚C

Dropping Point, ˚C

Deformation of the new MA resin type cage caused by centrifugal force at high-speeds can be suppressed, 
and enables stable operation.

●Temperature increase test

●Rapid acceleration/
●Deceleration durability performance

●ME-1 Grease properties

●Grease high temperature durability

In the test results of each ULTAGE (MA Type) bearing, the outer ring temperature was 80˚C or less at a dmn value of 1 million.

In the ME-1 grease, a urea compound is used as a thickener,
and synthetic oil as the base oil.[Test conditions]

   Bearing Part Number: 6308
   Rotational Speed: 15,000 min-1

   Rapid acceleration/deceleration cycle: 8 sec/cycle
        0→15,000 min-1; 3 sec, 15,000 min-1 hold; 1 sec,
        15,000 →0 min-1; 3 sec, 0 min-1 hold; 1 sec
   Temperature: Ambient Temperature
   Load: Fa=392N

[Test results]
   No abnormalities after 1 million cycles of operation

Fig. 4  Example of FEM Analysis by centrifugal force

Fig. 5  Results of outer ring temperature increase test

Fig. 6  Internal photo of bearing after test Fig. 7  Results of high temperature durability test

New MA Resin type cage Conventional resin cage

More
deformation

portion:
Less
deformation

More
deformation

Less
deformation

Due to the effect of the centrifugal force, the inner ring portion
of the ball pocket release portion interfered with the balls in the
conventional resin type cage.
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(1) Radial Inner Clearance: C3
(2) Bearing Accuracy: JIS Class 5
(3) Sealed Grease: ME-1
(4) Grease Amount: 15 - 20% (space volume) 
     * Differs by part number
(5) Outer ring temperature was measured after
      1 hour of operation at rotational speed
(6) Based on our test machine

Outer ring
side

Inner ring
side

After deformation by centrifugal force

Before deformation

Calculative interference
portion with balls

Ambient
temperature

[Test Conditions]
Bearing:6204
Rotational speed: 10000min-1

Temperature: 150˚C
Load: Fr＝Fa＝67N

CAT. No. 3103/ENote: Markings on the seal are not white in actual bearings.
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Bearing numbersBoundary dimensions Basic load ratings

mm

Nominal bore
diameter

Radial runout
of inner ring of

assembled bearing

1) Inner ring

mm
d

Nominal bore
diameter

mm
d

Deviation of
mean bore diamteter

in a single plane

Class 5
Δdmp

kN
Shielded type

Over

Variation of
bore diameter

in a single plane

Class 5
Vdsp Sd

max

Variation of
outside diameter
in a single plane

Class 5
VDsp

max

Variation of
mean bore
diameter

Class 5
Vdmp

max

Variation of
mean outside

diameter

Class 5
VDmp

max

Class 5
max

Class 5
max

Perpendicularity of
outer ring outside surface
with respect to the face

SD
Class 5

max

Variation of
inner ring width

VBS
Class 5

max

Variation of
outer ring width

VCS
Class 5

max

Class 5
maxIncl

Over Incl

High Low

Deviation of
mean bore diamteter

in a single plane

Class 5
ΔDmp

High Low

Class 5
High Low

Unit : μm

Unit : μm

Non-contact
seal typed D B C0rCr

4,150

3,350

3,600

6,300

8,350

2,450

2,080

2,370

3,900

5,300

kgf
C0rCrrs min 1)

15,400

14,300

15,400

12,200

10,500

48.0

51.5

56.5

59.0

71.0

13.2

14.1

14.4

13.2

13.2

0.634

0.398

0.454

1.070

1.730

1.5

1.0

1.0

2.0

2.0

Abutment and fillet dimensions
mm

Allowable
rotational speed

Grease

Factor Mass
kg

f 0

da Da
Min

54.0

55.5

60.0

68.5

80.5

Max

    82.0

    78.5

    83.5

101

119

Max
ras

Dimensions Table

Bearing Tolerances Chamfer Dimensions

Allowable Rotational Speed

Radial Internal Clearance

Bearing Number

Operating Temperature Range

Deep Groove Ball Bearings
for High-speed Servo Motors  [Type MA]

Bearing Fits

Features

● -20～+120˚C

6  3  08  MA  LLB-BR  C3  P5  /  L700  QTK

Deviation of a single
inner ring witdth

Axial runout of
inner ring of

assembled bearing

Perpendicularity of
inner ring face with
respect to the bore

1. High Speed and High Reliability
     The cage is made of a resin which is excellent in self lubricating performance, and 
     cage deformation during high-speed operation is reduced by a new high rigid design
     cage (Fig.1). It has achieved dmn value of 1 million.
     * dmn value: dm (rolling element pitch diameter mm) x n (rotational speed min-1)

2. Extended Life of Lubricating Grease
     A grease pockets (Fig. 2) are provided in the outer ring, and the grease is held near 
     the rolling elements to improve the lubricating reliability.
     The new long life grease "ME-1" for motors is adopted (Refer to Table 4 for the properties). 
     (Achieved a life of more than 5 times, compared to general-purpose lithium grease)

3. Low Noise
     Noise level is reduced by the new type resin cage.
     Noise level is 3 dB-A lower compared to the bearing
     with ribbon type metal cage.

"ULTAGE  " (a name created from the combination of "ultimate," signifying refinement,and "stage," signifying NTN's intention
that this series of products be employed in diverse applications) is the general name for NTN's new generation of bearings that
are noted for their industry-leading performance.

5 times
Grease Life

More the
doubled!

Allowable
Rotational Speed

Commercial Grease NTN Standard Bearings

Reduced
3 dB-A

NTN Standard Cage

Low Noise
ULTAGE Deep Groove Ball Bearings for High-speed Servo Motors [Type MA]

®

®

®

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

The ULTAGE series deep groove ball bearings for high-speed servo motors (Type MA) is a next generation bearing, which
has improved the durability for high-speed and rapid acceleration/deceleration and extended the life of sealed grease
by optimized internal design for high-speed servo motors.

ZZ  LLB

Note 1) Minimum allowable dimension of chamfer dimension r .
Remarks: Please contact NTN for bearing part numbers for other than those indicated in the series dimensions table.

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00
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Fig. 3  Noise measurement (Table 1)

Microphone

Vibration plate

45˚

L

Table 1  Results of noise measurement

ULTAGE Product

57 dB-A

54 dB-A

Noise valueSpecifications

Metal wave type cage

0
0

-120
-150

ΔBSKia

Radial runout
of outer ring of

assembled bearing

Class 5
max

Kea

8
8

Sia

Class 5
max

Axial runout of
outer ring of

assembled bearing
Sea

5
6

80
120

120
150

0
0

-10
-11

10
11

8
8

5
6

9
10

2) Outer ring

Recommended fit of bearings for motors
(with bearing inner ring rotation)

11
13

8
8

30
40
50

40
50
65

1
1
1

11
11
15

C2 CN C3 C4 C5

min max

6
6
8

20
23
28

min max

15
18
23

33
36
43

min max

28
30
38

46
51
61

min max

40
45
55

64
73
90

min max

Unit : μm

18
100

18
100
160

～
～
～ 

j5
k5
m5

H6
or
J6

Bearing type
Shaft fits Housing fits

Tolerance
class

Tolerance
class

Housing bore
diameter

Deep groove
ball bearings All sizes

Over Incl
1.5
1.9

2.0
2.5

2.3
3.0

3.0
3.5
3.8

4.0
4.5

3.8
4.5
5.0

3.0
3.0

3.5
4.0

4.0
5.0

4.5
5.0
6.0

6.5
7.0

6.0
6.0
7.0

―
50

50
― 

―
120

120
― 

―
120

120
― 

―
280

280
― 

―
80
220

80
220
― 

―
100
280

100
280
― 

1.0

1.1

1.5

2.0

2.1

2.5

Unit : mm

over incl.

New resin cage

Fig. 1  MA Resin type cage

Before
assembly

After
assembly

Grease pocket

Grease pocket

Fig. 2  Outer ring grease pocket

Note: Markings on the seal are not white in actual bearings.

Note: Markings on the seal are not white in actual bearings.

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

Test conditions
Bearing: 6308    Rotational speed: 1800 min-1

Distance to microphone (L):100 mm  Load: Fa 40N

Nominal outside
diameter

mm
D

Over Incl
Class 5

High Low

Deviation of a single
outer ring width

ΔCS

Depending on the ΔBS

allowance for d of same
bearing.

Lubricant quantity code

Librication code : ME-1

Tolerance code : JIS Class 5

Radial internal clearance : C3 clearance (15-33 μm)

Seal code : Synthetic rubber seal (non-contact type)

Cage code : ULTAGE Series Type MA

Bore diameter code : 40 mm

Diameter series : 3

Bearing type : Deep groove ball bearing (Type 6)

staticdynamic staticdynamic

Inner ring side face or
center washer or
outer ring side face

Bearing bore or
outside surface

(Axial direction)

rs min or r1s min (R
ad

ia
l d

ire
ct

io
n)

rs max or r1s max

r
s 

m
in

 o
r 
r

1s
 m

in

r
s 

m
ax

 o
r 
r

1s
 m

ax

rs min or 
r1s min

rs min

or
r1s min

Nominal
bore diameter

d 
 

rs max or r1s max

Radial
direction

Axial
direction

The allowable rotational speed refers to the rotational speed where the 
outer ring temperature is 80˚C or less in a constant operating condition at 
an ambient temperature after the standard grease ME-1 is sealed at 15-
20% of the space volume of the bearing, applying a preload (shaft 
diameter d x 1) to the bearing, and performing a run-in operation.
The increase of the bearing temperature differs by the conditions to be 
used (operating load, environmental temperature, rotational speed pattern, 
etc.).  Select an allowable rotational speed as indicated in the catalog with 
a margin.
Please contact NTN if the rotational speed will exceed 80% or more of 
the limitting speed indicated in the bearing dimension table.

Dynamic equivalent radial load

Static equivalent radial load
Por＝0.6Fr＋0.5Fa

When Por＜Fr use Por＝Fr

Shaft diameter
mm

(approx.)
min-1
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40

45

50

60

30
50

50
80

0
0

-8
-9

5
5

6
7

4
5

8
8

90

85

90

110

130

23

19

20

27

31

40.5

32.5

35.0

62.0

82.0

24.0

20.4

23.2

38.5

52.0

1.5

1.1

1.1

2.0

2.1

Bearing numbersBoundary dimensions Basic load ratings

mm

Nominal bore
diameter

Radial runout
of inner ring of

assembled bearing

1) Inner ring

mm
d

Nominal bore
diameter

mm
d

Deviation of
mean bore diamteter

in a single plane

Class 5
Δdmp

kN
Shielded type

Over

Variation of
bore diameter

in a single plane

Class 5
Vdsp Sd

max

Variation of
outside diameter
in a single plane

Class 5
VDsp

max

Variation of
mean bore
diameter

Class 5
Vdmp

max

Variation of
mean outside

diameter

Class 5
VDmp

max

Class 5
max

Class 5
max

Perpendicularity of
outer ring outside surface
with respect to the face

SD
Class 5

max

Variation of
inner ring width

VBS
Class 5

max

Variation of
outer ring width

VCS
Class 5

max

Class 5
maxIncl

Over Incl

High Low

Deviation of
mean bore diamteter

in a single plane

Class 5
ΔDmp

High Low

Class 5
High Low

Unit : μm

Unit : μm

Non-contact
seal typed D B C0rCr

4,150

3,350

3,600

6,300

8,350

2,450

2,080

2,370

3,900

5,300

kgf
C0rCrrs min 1)

15,400

14,300

15,400

12,200

10,500

48.0

51.5

56.5

59.0

71.0

13.2

14.1

14.4

13.2

13.2

0.634

0.398

0.454

1.070

1.730

1.5

1.0

1.0

2.0

2.0

Abutment and fillet dimensions
mm

Allowable
rotational speed

Grease

Factor Mass
kg

f 0

da Da
Min

54.0

55.5

60.0

68.5

80.5

Max

    82.0

    78.5

    83.5

101

119

Max
ras

Dimensions Table

Bearing Tolerances Chamfer Dimensions

Allowable Rotational Speed

Radial Internal Clearance

Bearing Number

Operating Temperature Range

Deep Groove Ball Bearings
for High-speed Servo Motors  [Type MA]

Bearing Fits

Features

● -20～+120˚C

6  3  08  MA  LLB-BR  C3  P5  /  L700  QTK

Deviation of a single
inner ring witdth

Axial runout of
inner ring of

assembled bearing

Perpendicularity of
inner ring face with
respect to the bore

1. High Speed and High Reliability
     The cage is made of a resin which is excellent in self lubricating performance, and 
     cage deformation during high-speed operation is reduced by a new high rigid design
     cage (Fig.1). It has achieved dmn value of 1 million.
     * dmn value: dm (rolling element pitch diameter mm) x n (rotational speed min-1)

2. Extended Life of Lubricating Grease
     A grease pockets (Fig. 2) are provided in the outer ring, and the grease is held near 
     the rolling elements to improve the lubricating reliability.
     The new long life grease "ME-1" for motors is adopted (Refer to Table 4 for the properties). 
     (Achieved a life of more than 5 times, compared to general-purpose lithium grease)

3. Low Noise
     Noise level is reduced by the new type resin cage.
     Noise level is 3 dB-A lower compared to the bearing
     with ribbon type metal cage.

"ULTAGE  " (a name created from the combination of "ultimate," signifying refinement,and "stage," signifying NTN's intention
that this series of products be employed in diverse applications) is the general name for NTN's new generation of bearings that
are noted for their industry-leading performance.

5 times
Grease Life

More the
doubled!

Allowable
Rotational Speed

Commercial Grease NTN Standard Bearings

Reduced
3 dB-A

NTN Standard Cage

Low Noise
ULTAGE Deep Groove Ball Bearings for High-speed Servo Motors [Type MA]

®

®

®

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

The ULTAGE series deep groove ball bearings for high-speed servo motors (Type MA) is a next generation bearing, which
has improved the durability for high-speed and rapid acceleration/deceleration and extended the life of sealed grease
by optimized internal design for high-speed servo motors.

ZZ  LLB

Note 1) Minimum allowable dimension of chamfer dimension r .
Remarks: Please contact NTN for bearing part numbers for other than those indicated in the series dimensions table.
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1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦efo・Fa

Cor

Fa

Fr
＞e

Pr＝XFr＋YFa

Shielded type
(ZZ)
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Fig. 3  Noise measurement (Table 1)
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Table 1  Results of noise measurement

ULTAGE Product

57 dB-A

54 dB-A

Noise valueSpecifications

Metal wave type cage

0
0

-120
-150

ΔBSKia

Radial runout
of outer ring of

assembled bearing

Class 5
max

Kea

8
8

Sia

Class 5
max

Axial runout of
outer ring of

assembled bearing
Sea

5
6

80
120

120
150

0
0

-10
-11

10
11

8
8

5
6

9
10

2) Outer ring

Recommended fit of bearings for motors
(with bearing inner ring rotation)

11
13

8
8

30
40
50

40
50
65

1
1
1

11
11
15

C2 CN C3 C4 C5

min max

6
6
8

20
23
28

min max

15
18
23

33
36
43

min max

28
30
38

46
51
61

min max

40
45
55

64
73
90

min max

Unit : μm

18
100

18
100
160

～
～
～ 

j5
k5
m5

H6
or
J6

Bearing type
Shaft fits Housing fits

Tolerance
class

Tolerance
class

Housing bore
diameter

Deep groove
ball bearings All sizes

Over Incl
1.5
1.9

2.0
2.5

2.3
3.0

3.0
3.5
3.8

4.0
4.5

3.8
4.5
5.0

3.0
3.0

3.5
4.0

4.0
5.0

4.5
5.0
6.0

6.5
7.0

6.0
6.0
7.0

―
50

50
― 

―
120

120
― 

―
120

120
― 

―
280

280
― 

―
80
220

80
220
― 

―
100
280

100
280
― 

1.0

1.1

1.5

2.0

2.1

2.5

Unit : mm

over incl.

New resin cage

Fig. 1  MA Resin type cage

Before
assembly

After
assembly

Grease pocket

Grease pocket

Fig. 2  Outer ring grease pocket

Note: Markings on the seal are not white in actual bearings.

Note: Markings on the seal are not white in actual bearings.

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

Test conditions
Bearing: 6308    Rotational speed: 1800 min-1

Distance to microphone (L):100 mm  Load: Fa 40N

Nominal outside
diameter

mm
D

Over Incl
Class 5

High Low

Deviation of a single
outer ring width

ΔCS

Depending on the ΔBS

allowance for d of same
bearing.

Lubricant quantity code

Librication code : ME-1

Tolerance code : JIS Class 5

Radial internal clearance : C3 clearance (15-33 μm)

Seal code : Synthetic rubber seal (non-contact type)

Cage code : ULTAGE Series Type MA

Bore diameter code : 40 mm

Diameter series : 3

Bearing type : Deep groove ball bearing (Type 6)

staticdynamic staticdynamic

Inner ring side face or
center washer or
outer ring side face

Bearing bore or
outside surface

(Axial direction)
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r1s min

rs min

or
r1s min

Nominal
bore diameter

d 
 

rs max or r1s max

Radial
direction

Axial
direction

The allowable rotational speed refers to the rotational speed where the 
outer ring temperature is 80˚C or less in a constant operating condition at 
an ambient temperature after the standard grease ME-1 is sealed at 15-
20% of the space volume of the bearing, applying a preload (shaft 
diameter d x 1) to the bearing, and performing a run-in operation.
The increase of the bearing temperature differs by the conditions to be 
used (operating load, environmental temperature, rotational speed pattern, 
etc.).  Select an allowable rotational speed as indicated in the catalog with 
a margin.
Please contact NTN if the rotational speed will exceed 80% or more of 
the limitting speed indicated in the bearing dimension table.

Dynamic equivalent radial load

Static equivalent radial load
Por＝0.6Fr＋0.5Fa

When Por＜Fr use Por＝Fr

Shaft diameter
mm

(approx.)
min-1
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Bearing numbersBoundary dimensions Basic load ratings

mm

Nominal bore
diameter

Radial runout
of inner ring of

assembled bearing

1) Inner ring

mm
d

Nominal bore
diameter

mm
d

Deviation of
mean bore diamteter

in a single plane

Class 5
Δdmp

kN
Shielded type

Over

Variation of
bore diameter

in a single plane

Class 5
Vdsp Sd

max

Variation of
outside diameter
in a single plane

Class 5
VDsp

max

Variation of
mean bore
diameter

Class 5
Vdmp

max

Variation of
mean outside

diameter

Class 5
VDmp

max

Class 5
max

Class 5
max

Perpendicularity of
outer ring outside surface
with respect to the face

SD
Class 5

max

Variation of
inner ring width

VBS
Class 5

max

Variation of
outer ring width

VCS
Class 5

max

Class 5
maxIncl

Over Incl

High Low

Deviation of
mean bore diamteter

in a single plane

Class 5
ΔDmp

High Low

Class 5
High Low

Unit : μm

Unit : μm

Non-contact
seal typed D B C0rCr

4,150

3,350

3,600

6,300

8,350

2,450

2,080

2,370

3,900

5,300

kgf
C0rCrrs min 1)

15,400

14,300

15,400

12,200

10,500

48.0

51.5

56.5

59.0

71.0

13.2

14.1

14.4

13.2

13.2

0.634

0.398

0.454

1.070

1.730

1.5

1.0

1.0

2.0

2.0

Abutment and fillet dimensions
mm

Allowable
rotational speed

Grease

Factor Mass
kg

f 0

da Da
Min

54.0

55.5

60.0

68.5

80.5

Max

    82.0

    78.5

    83.5

101

119

Max
ras

Dimensions Table

Bearing Tolerances Chamfer Dimensions

Allowable Rotational Speed

Radial Internal Clearance

Bearing Number

Operating Temperature Range

Deep Groove Ball Bearings
for High-speed Servo Motors  [Type MA]

Bearing Fits

Features

● -20～+120˚C

6  3  08  MA  LLB-BR  C3  P5  /  L700  QTK

Deviation of a single
inner ring witdth

Axial runout of
inner ring of

assembled bearing

Perpendicularity of
inner ring face with
respect to the bore

1. High Speed and High Reliability
     The cage is made of a resin which is excellent in self lubricating performance, and 
     cage deformation during high-speed operation is reduced by a new high rigid design
     cage (Fig.1). It has achieved dmn value of 1 million.
     * dmn value: dm (rolling element pitch diameter mm) x n (rotational speed min-1)

2. Extended Life of Lubricating Grease
     A grease pockets (Fig. 2) are provided in the outer ring, and the grease is held near 
     the rolling elements to improve the lubricating reliability.
     The new long life grease "ME-1" for motors is adopted (Refer to Table 4 for the properties). 
     (Achieved a life of more than 5 times, compared to general-purpose lithium grease)

3. Low Noise
     Noise level is reduced by the new type resin cage.
     Noise level is 3 dB-A lower compared to the bearing
     with ribbon type metal cage.

"ULTAGE  " (a name created from the combination of "ultimate," signifying refinement,and "stage," signifying NTN's intention
that this series of products be employed in diverse applications) is the general name for NTN's new generation of bearings that
are noted for their industry-leading performance.

5 times
Grease Life

More the
doubled!

Allowable
Rotational Speed

Commercial Grease NTN Standard Bearings

Reduced
3 dB-A

NTN Standard Cage

Low Noise
ULTAGE Deep Groove Ball Bearings for High-speed Servo Motors [Type MA]

®

®

®

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

The ULTAGE series deep groove ball bearings for high-speed servo motors (Type MA) is a next generation bearing, which
has improved the durability for high-speed and rapid acceleration/deceleration and extended the life of sealed grease
by optimized internal design for high-speed servo motors.
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Note 1) Minimum allowable dimension of chamfer dimension r .
Remarks: Please contact NTN for bearing part numbers for other than those indicated in the series dimensions table.
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Fig. 3  Noise measurement (Table 1)
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Table 1  Results of noise measurement

ULTAGE Product

57 dB-A

54 dB-A

Noise valueSpecifications

Metal wave type cage
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assembled bearing
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outer ring of

assembled bearing
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5
6
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2) Outer ring

Recommended fit of bearings for motors
(with bearing inner ring rotation)
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Unit : μm
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or
J6

Bearing type
Shaft fits Housing fits

Tolerance
class
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class

Housing bore
diameter

Deep groove
ball bearings All sizes

Over Incl
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4.5

3.8
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220
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Unit : mm

over incl.

New resin cage

Fig. 1  MA Resin type cage

Before
assembly

After
assembly

Grease pocket

Grease pocket

Fig. 2  Outer ring grease pocket

Note: Markings on the seal are not white in actual bearings.

Note: Markings on the seal are not white in actual bearings.

A new deep groove ball bearings for high-speed servo motors (Type MA) has been added to the ULTAGE series,
which has achieved long life, hgih-speed, low noise and also contributes to the environmental society.

Test conditions
Bearing: 6308    Rotational speed: 1800 min-1

Distance to microphone (L):100 mm  Load: Fa 40N

Nominal outside
diameter

mm
D

Over Incl
Class 5

High Low

Deviation of a single
outer ring width

ΔCS

Depending on the ΔBS

allowance for d of same
bearing.

Lubricant quantity code

Librication code : ME-1

Tolerance code : JIS Class 5

Radial internal clearance : C3 clearance (15-33 μm)

Seal code : Synthetic rubber seal (non-contact type)

Cage code : ULTAGE Series Type MA

Bore diameter code : 40 mm

Diameter series : 3

Bearing type : Deep groove ball bearing (Type 6)

staticdynamic staticdynamic

Inner ring side face or
center washer or
outer ring side face
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outside surface
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direction
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direction

The allowable rotational speed refers to the rotational speed where the 
outer ring temperature is 80˚C or less in a constant operating condition at 
an ambient temperature after the standard grease ME-1 is sealed at 15-
20% of the space volume of the bearing, applying a preload (shaft 
diameter d x 1) to the bearing, and performing a run-in operation.
The increase of the bearing temperature differs by the conditions to be 
used (operating load, environmental temperature, rotational speed pattern, 
etc.).  Select an allowable rotational speed as indicated in the catalog with 
a margin.
Please contact NTN if the rotational speed will exceed 80% or more of 
the limitting speed indicated in the bearing dimension table.

Dynamic equivalent radial load

Static equivalent radial load
Por＝0.6Fr＋0.5Fa

When Por＜Fr use Por＝Fr

Shaft diameter
mm

(approx.)
min-1



dmn value，×104

Technical Data

ULTAGE Deep Groove Ball Bearings for High-speed Servo Motors [Type MA]

●FEM Analysis

Table 2  Analysis conditions

Bearing part number

Inner ring rotational
speed,  min-1

Ambient temperature,
 ˚C

Material

6308

 15000
(dmn value 1 million)

60

PA Resin

Table 3  Test conditions

Bearing part number Preload: Fa

6209

6210
6308
6310
6312

450N

490N
392N
490N
588N

Table 4  Typical properties

ME-1 Test Method

Thickener

Base oil

UREA

Synthetic Oil

60

250

250 or more

―

―

JIS K2220.23

JIS K2220.7

JIS K2220.8

Base oil viscosity, mm2/s

Worked Penetration, 60W 25˚C

Dropping Point, ˚C

Deformation of the new MA resin type cage caused by centrifugal force at high-speeds can be suppressed, 
and enables stable operation.

●Temperature increase test

●Rapid acceleration/
●Deceleration durability performance

●ME-1 Grease properties

●Grease high temperature durability

In the test results of each ULTAGE (MA Type) bearing, the outer ring temperature was 80˚C or less at a dmn value of 1 million.

In the ME-1 grease, a urea compound is used as a thickener,
and synthetic oil as the base oil.[Test conditions]

   Bearing Part Number: 6308
   Rotational Speed: 15,000 min-1

   Rapid acceleration/deceleration cycle: 8 sec/cycle
        0→15,000 min-1; 3 sec, 15,000 min-1 hold; 1 sec,
        15,000 →0 min-1; 3 sec, 0 min-1 hold; 1 sec
   Temperature: Ambient Temperature
   Load: Fa=392N

[Test results]
   No abnormalities after 1 million cycles of operation

Fig. 4  Example of FEM Analysis by centrifugal force

Fig. 5  Results of outer ring temperature increase test

Fig. 6  Internal photo of bearing after test Fig. 7  Results of high temperature durability test

New MA Resin type cage Conventional resin cage

More
deformation

portion:
Less
deformation

More
deformation

Less
deformation

Due to the effect of the centrifugal force, the inner ring portion
of the ball pocket release portion interfered with the balls in the
conventional resin type cage.
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(1) Radial Inner Clearance: C3
(2) Bearing Accuracy: JIS Class 5
(3) Sealed Grease: ME-1
(4) Grease Amount: 15 - 20% (space volume) 
     * Differs by part number
(5) Outer ring temperature was measured after
      1 hour of operation at rotational speed
(6) Based on our test machine

Outer ring
side

Inner ring
side

After deformation by centrifugal force

Before deformation

Calculative interference
portion with balls

Ambient
temperature

[Test Conditions]
Bearing:6204
Rotational speed: 10000min-1

Temperature: 150˚C
Load: Fr＝Fa＝67N

CAT. No. 3103/ENote: Markings on the seal are not white in actual bearings.
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München Branch / Parkring 4, 85748 Garching (München), F.R. Germany
       Phone: +49-211-2508-0    Fax: +49-211-2508-555
Hamburg Branch / Barkhausenweg 7, 22339 Hamburg, F.R. Germany
       Phone: +49-211-2508-0    Fax: +49-211-2508-415
Italy Branch / Via Maestri del Lavoro, 3/A, 40138 Bologna, Italy
       Phone: +39-051-535174    Fax: +39-051-538492

NTN Bearings (UK) Ltd.   URL http://www.ntn-snr.com
Wellington Crescent, Fradley Park, Lichfield, Staffordshire, WS13 8RZ, U.K.
       Phone: +44-1543-445000    Fax: +44-1543-445035

NTN-SNR ROULEMENTS.   URL http://www.ntn-snr.com
Head Office / 1, rue des Usines B.P. 2017  74010 Annecy Cedex, France
       Phone: +33-4-50-65-30-00    Fax: +33-4-50-65-32-91
Lyon Branch / Le Florentin, 71, Chemin du Moulin Carron, BP8-69570 DARDILLY, France
       Phone: +33-4-78-66-68-00    Fax: +33-4-78-66-68-20
Paris Branch / 6, rue Auguste Comte, BP49, 92174 Vanves Cedex, France
       Phone: +33-1-40-93-66-00    Fax: +33-1-40-93-66-10
Cran Gevrier Branch / 6 route de la Salle, 74960, Cran Gevrier, France
       Phone: +33-4-50-65-93-00    Fax: +33-4-50-65-93-46

SNR Wälzlager GmbH.
    Duesseldorf Branch / Max-Planck-Str. 23, 40699 Erkrath, F.R.Germany
       Phone: +49-211-2508-0    Fax: +49-211-2508-400
    Bielefeld Branch / Friedrich-Hagemann-Straße 66, 33719 Bielefeld, Germany
       Phone: +49-521-9-24-00-0    Fax: +49-521-9-24-00-90
    Stuttgart Branch / Plieninger Str. 63B, 70794 Filderstadt F.R.Germany
       Phone: +49-711-123901-0    Fax: +49-711-123901-660

SNR Italia / Via Riccardo Lombardi, 19/4, 20153 Milan, Italy
       Phone: +39-02-47-99-86-00    Fax: +39-02-33-50-06-56
NTN-SNR Rodamientos Ibérica / Calle Barberán n˚6, 28035 Madrid, Spain
       Phone: +34-916-71-89-13    Fax: +34-916-73-65-48
NTN-SNR Rulmenti / Zona Industriala-Vest, 6 Strada Salzburg, 24 00 SIBIU, Romania
       Phone: +40-269-20-35-00    Fax: +40-269-20-35-25
NTN-SNR Marocco / 73, boulevard Moulay Slimane, Ain Sebaâ Casablanca,
       BP 15873 Casa-Principal, Marocco
       Phone: +212-522-66-76-80    Fax: +212-522-66-5166

NTN Bearing-Singapore (Pte) Ltd.   URL http://www.ntn.com.sg
Head Office / No.9 Clementi Loop Singapore 129812
       Phone: + 65-64698066    Fax: +65-64695400
Philippine Representative Office / Unit 1002 Philippine Axa Life Centre Condominium
       Corporation Sen. Gil Puyat Ave Corner Tindalo Street Makati City, Philippines
       Phone: +63-2-759-4407    Fax: +63-2-759-4409
India Representative Office / 805, International Trade Tower, Nehru Place, 
       New Delhi 110019, India
       Phone: +91-11-51513234    Fax: +91-11-51513236
Indonesia Representative Office / Summitmas 1., 18th Floor, Jl. Jend. Sudirman Kav.
       61-62, Jakarta 12190, Indonesia
       Phone: +62-21-252-2081    Fax: +62-21-252-2082
Vietnam Representative Office / 303, 3rd of Thanh Dong Building 132 - 138
       Kim Ma Str., Ba Dinh Dist., Ha Noi, Viet Nam
       Phone: +84-4-37347661    Fax: +84-4-37347662

NTN (China) Investment Corp.   URL  http://www.ntn.com.cn
Shanghai Head Office / No.6 building No.1666 Nanle Road, Songjiang Industrial
       Zone, Songjiang, Shanghai, China
       Phone: +86-21-5774-5500    Fax: +86-21-5778-2898
Beijing Branch / Units 08, EF floor, West Tower, LG Twin Tower, 12 Jian Guo Men
       Wai Yi, Chaoyang District, Beijing, China 100022
       Phone: +86-10-6568-3069    Fax: +86-10-6568-2278
Guangzhou Branch / Rm 7306 CiticPlaza, 233 Tianhe North Road, Guangzhou,
       China 510613
       Phone: +86-20-3877-2943    Fax: +86-20-3877-2942
Nanjing Branch / 18A, Nanjing IFC, NO.1 Hanzhong Rd, Baixia district, Nanjing,
       CHINA 210029
       Phone: +86-25-8477-5355    Fax: +86-25-8477-5360

NTN China Ltd.   URL  http://www.ntnchina.com
Hong Kong Office / Room 1914-15, Park-In Commercial Centre, 56 Dundas Street, 
       Mongkok, Kowloon, Hong Kong
       Phone: +852-2385-5097    Fax: +852-2385-2138

NTN Bearing-Thailand Co., Ltd.
Head Office / 12th Floor, Panjathani Tower, 127/15 Nonsee Road, Chongnonsee
       Yannawa, Bangkok 10120, Thailand 
       Phone: +66-2-681-0401    Fax: +66-2-681-0408
Khon Kaen Branch / 189-191 Ruen Rom Road Tambon Nai-Muang, Amphur
       Muang, Kohn Kaen, 40000, Thailand
       Phone: +66-43-223679    Fax: +66-43-223061
Haad Yai Branch / 198-198/1 Nipat U-Thid 2 Road, Amphur Haad Yai,  Songkhla,
       90110, Thailand
       Phone: +66-74-236568    Fax: +66-74-231520
Bangna Branch / 35/35 Bangna-Trad Road, KM11 Bangplee, Samutprakarn,
       10540, Thailand
       Phone: +66-2-7501732    Fax: +66-2-7501731
Chiangmai Branch / 46/8-10 Thy wang Rd. Changmoi sub.district, Munag district,
       Chiangmai province, 50300 Thailand
       Phone: +66-53-874328    Fax: +66-53-874330

NTN Bearing-Malaysia Sdn. Bhd.
Head Office / No.2, Jalan Arkitek U 1/22, Hicom Glenmarie Industrial
       Park, 40150 Shah Alam, Selangor, Malaysia
       Phone: +60-3-55696088    Fax: +60-3-55690200
Butterworth Branch / 4700, Jalan Permatang Pauh, 13400 Butterworth, Malaysia
       Phone: +60-4-3328312    Fax: +60-4-3324407
Ipoh Branch Office /65, Medan Kidd, Kinta Mansion,  30200 Ipoh, Malaysia
       Phone: +60-5-2547743    Fax: +60-5-2538077
Kuantan Branch / B-72, Ground Floor, Jalan Beserah 25300 Kuantan, Malaysia
       Phone: +60-9-5141132    Fax: +60-9-5141164
Johor Bahru Branch / 51 Jalan, Sri Bahagia 5, Taman Sri Bahagia, Tampoi, 81200
       Johor Bahru, Malaysia
       Phone: +60-7-2364929    Fax: +60-7-2370897

PT. NTN Bearing Indonesia
C-21, 22 MM2100 Industrial Town, Cikarang Barat, BEKASI 17520 West Jave Indonesia
       Phone : +62-21-252-2081    Fax : +62-21-252-2082

NTN-CBC (Australia) Pty. Ltd.
3, The Crescent, Kingsgrove, NSW 2008, Australia
       Phone: +61-2-99479200    Fax: +61-2-95543311

NTN de Mexico, S.A.   URL  http://www.ntnmexico.com.mx
Mexico Head Office /  Emilio Cárdenas No.158 Apdo.124, C.P.54030, Tlalnepantla,
       Edo.deMéxico, Mexico
       Phone: +52-55-5390-1133    Fax: +52-55-5565-8545
Guadalajara Branch / Calle 22 No.2465, Zona Industrial, C.P.44940, Guadalajara,
       Jalisco, Mexico
       Phone: +52-33-3145-1448    Fax: +52-33-3145-1594
Monterrey Branch / Av. Ruiz Cortines No.1336 Ote, Col. La Purisima, C.P.67120,
       Cd. Guadalupe, Nuevo Leon, Mexico
       Phone: +52-818-334-9931    Fax: +52-818-334-9932
Mexicali Branch / Blvd. Benito Juárez No.3293 Esq. Ayuntamiento, C.P.21360,
       Mexicali, BCN, Mexico
       Phone: +52-686-563-3632    Fax: +52-686-582-2057
Veracruz Branch / María Auxiliadora No.687 Esq. J.F.Molina, C.P.91870, Col. 
       Los Pinos, Veracruz, Mexico
       Phone: 52-229-934-4757    Fax: +52-229-938-0457

NTN Sudamericana, S.A.
URL http://www.ntnsudamericana.com
World Trade Center Panama
       Calle 53 Este, Urbanización Marbella Piso NO.16, Oficina 1601
       Apartado Postal 832-0487, Panamá, Rep.de Panamá
       Phone: +507-269-4777    Fax: +507-264-5592

NTN do Brasil Ltda.   URL  http://www.ntn.com.br
Av. Moema, 94-9˚ Andar-conj, 92a94 CEP 04077-020-Indianópolis-São Paulo-SP, -Brasil
       Phone: +55-11-5051-0600   Fax: +55-11-5051-2807

NTN Korea Co., Ltd.
Head Office / 10th Floor, Press Center, 25, Taepyeong-Ro  1-GA, Jung-Gu, Seoul
       100-745, Korea
       Phone: +82-2-720-3665    Fax: +82-2-720-3669
Busan Branch / Rm.707, 7th Floor, Daerim Bldg., 341-5 Bujeon 1-Dong, Busanjin-
       Gu, Busan, Korea, 614-843
       Phone: +82-51-811-1351    Fax: +82-51-811-1353

NOTE : The appearance and specifications may be changed without prior notice
              if required to improve performance. Although care has been taken to
             assure the accuracy of the data compiled in this catalog, NTN does not
             assume any liability to any company or person for errors or omissions.
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