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_ 5. Support bearings and support bearing units for precision ball screws

5. Support bearings and support bearing units for precision ball screws

| 5.1 Structure and features

’ Support bearings for precision ball screws

The SAC type support bearings are angular contact
thrust ball bearings specifically for supporting the
screw shafts of precision ball screws (see Fig. 5. 1).

The bearings supporting the precision ball screws
correspond to the type with contact seal.

Consult JTEKT for details about the type with
contact seal and the pair patterns.

Both-side sealed type Matching example of

one-side sealed type

Fig. 5. 1 Structure of support bearings
for precision ball screws

These bearings have many, small-diameter balls
and thick section inner and outer rings.

The contact angle of these bearings is 60° enabling
a high axial load and a certain degree of radial load to
be applied simultaneously.

1) Features of support bearings
for precision ball screws

- High rigidity
Has higher rigidity against axial load than
conventional standard bearings (see Fig. 5. 2).

- Compact and lightweight
Since this bearing eliminates the need for an
additional radial bearing or thrust bearing, it allows a
compact surrounding design, thereby contributing to
a reduction in the weight of the total system.

- High precision
A high-precision bearing suitable for precision ball
screws.

- Preload adjustments not required
Preload is preadjusted to ensure an adequate
preload after mounting. As a result, complicated
adjustments are not required during mounting.

- Low torque
Requires lower friction torque than the tapered
roller bearing or thrust roller bearing.
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(um) 40

Axial displacement

Needle roller thrust pearing
(¢35><<;S52)
0 > 10 i5

Axial load (kN)
Fig. 5. 2 Relationship between axial load and
displacement (comparison between
support bearings and other bearings)

*The axial displacements shown above are values of
the single-row bearings not preloaded.

2) Matched pair or stack support bearings

Table 5. 1 Types and suffixes of support
bearings

Type and suffix of support bearing

G
)

= =

Suffix DB Suffix DF

Suffix DFD

Combination of four | Combination of three | Combination of two

Suffix DFF

I

[ Remarks] 1. A "V" mark is put on the outside surfaces of the outer rings
of matched pair and stack bearings to indicate their
combination type. For handling precautions of the type G
bearing, refer to the bearing dimension table "1. 2 Matched
pair angular contact ball bearings."

2. Type G bearings are also manufactured, which enable any
desired combinations. For descriptions of the type G
bearing, refer to the bearing dimension table "1. 2 Matched
pair angular contact ball bearings."
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Support bearing units for precision ball screws

The support bearing unit for precision ball screws is
a unit product combining the SAC type support bearing
and a housing machined to a high precision.

Std. series : BSU0000 T series : BSUO00OO-T

(G
)

Fig. 5. 3 Series and structures of support bearing units for precision ball screws

1) Types of matched pair or stack bearing 2) Features of support bearing units
for precision ball screws

Table 5. 2 Types of matched pair or stack bearing - Simple mounting work

Type and symbol This is a unit product consisting of a bearing
where the preload is adjusted and an adequate

| quantity of grease is sealed within the bearing, and
is mounted in a compact housing.
Thus the support bearing unit can be easily
mounted on a machine.

~ Eﬁj
- Excellent dust-proof performance
HEH Having a high-performance built in oil seal the
i

support bearing unit, with low torque operation, is
excellent in dust-proof performance.

(Suffix : DF)

- Capability of coping with any desired design
In addition to the standard products listed in the
dimension tables, JTEKT manufactures support
bearing units to meet the support structures of
various ball screws.
Consult JTEKT for more information.

(Suffix : DFD) =

(Suffix : DFF) ]

Combination of four bearings | Combination of three bearings | Combination of two bearings
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_ 5. Support bearings and support bearing units for precision ball screws

5. 2 Composition of identification numbers
(support bearings and support bearing units for precision ball screws)

’ Support bearings for precision ball screws ‘

SAC2047BDBMG4Z

Support bearing for J
precision ball screws

Nominal bore diameter
20:20 mm

Nominal outside
diameter
47 : 47 mm

I— Tolerance class symbols

47 : JTEKT standards class 4
(Equivalent of JIS class 4)

5Z : JTEKT standards class 5
(Equivalent of JIS class 5)

Cage symbols
MG : molded cage made of
polyamide resin

Internal design code

Support bearing units for precision ball screws ‘

Matched pair or stack symbols
DB : back-to-back
DF :face-to-face
DFD : three bearings making up
face-to-face + tandem
DFF : four bearings making up
face-to-face + tandem

[Remark]
Amount of preload is standardized
for each matched pair type.

BSU3062BDFD-T

Support bearing unit for J
precision ball screws

Nominal bore diameter
30:30 mm

Nominal outside diameter
62 :62 mm
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Series code
no code : std. series
-T:T series

Matched pair or stack symbols
DF :face-to-face
DFD : three bearings making up
face-to-face + tandem
DFF : four bearings making up
face-to-face + tandem

Internal design code
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] 5. 3 Tolerance of support bearings for precision ball screws

The support bearings for precision ball screws are
manufactured to specific JTEKT standards suitable for

the requirements of precision ball screws (see
Table 5. 3).

Table 5. 3 Permissible dimensional deviations and limits of support bearings for precision ball screws

(1) Inner ring

Unit : um
Nominal bore|Single plane mean bore Single bore Single inner ring|  Inner ring Perperydic;llaritylo;
diameter diameter deviation diameter deviation | width deviation | width variation| K. |mspectivirebore|  Sia
d A dmp A ds A Bs VBs Sd
(mm) Class 5Z | Class4Z | Class 5Z | Class 4Z |Classes 5Z, 4Z|Class 5Z|Class 4| Class 5Z | Class 4Z | Class 5Z | Class 4Z | Class 52 | Class 4Z
over | up to |upper|lower|upper|lower |upper|lower upper|lower|upper|lower max. max. max. max.
10 18 0 -5 0 -4 0 -5 0 -4 0 |- 80| 5 2.5 4 2.5 7 3 5 3
18 30 0 -6 0 -5 0 -6 0 -5 0 |-120] 5 2.5 4 3 8 4 5 3
30 50 0 -8 0 -6 0 -8 0 -6 0 |-120] 5 3 5 4 8 4 6 3
50 80 0 -9 0 -7 0 -9 0 -7 0 [-150] 6 4 5 4 8 5 7 4
K, : Radial runout of assembled bearing inner ring
Sia : Axial runout of assembled bearing inner ring
(2) Outer ring
Unit : um
Nominal outside|Single plane mean outside Single outside Deviation of a| Ring width
diameter diameter deviation diameter deviation s,'.i"n%‘f”‘i’é'ttﬁr variation Kea Sp Sea
D A Dmp A Ds Cs VCs
(mm) Class 5Z | Class4Z | Class 5Z | Class 4Z |Classes 5Z, 4Z|Class 5Z|Class 4Z | Class 5Z | Class 4Z | Class 5Z |Class 4Z| Class 5Z| Class 4Z
over | up to |upper|lower|upper|lower |upper|lower upper|lower|upper|lower max. max. max. max.
_ _ _ _ Same as Same as
30 50 0 710 6 0 710 6 tolerance 4 gs, 5 2.5 / 5 8 4 tolerance Sia,
50 80 0 |-9] 0 -7 0 [-9] O —7 |d being that 6 3 8 5 8 4 |d being that
of the same of the same
80 | 120 0 |-10] O -8 0 |-10| O —8 |bearing. 8 4 10 6 9 5 |bearing.
K., : Radial runout of assembled bearing outer ring
Sp : Perpendicularity of outer ring surface with respect to the face
Sea : Axial runout of assembled bearing outer ring
] 5. 4 Axial load and displacement (support bearings for precision ball screws)
(um) 25 SAC1747BDF SAC2047BDF (um) 20
= 5 - }2 SAC2562BDF
C C
o SAC2562BDF,SAC30628DF e 4 SAC25628DFD
g 15 SAC3572BDF SACA072BDF g 12
et SAC4575BDF,SAC4090BDF = 10
2 10 SACA5100BDF SACS0100BDF, SACS512080F .2 g SAC2562BDFF
5 / SAC60120BDF s 6
g g
< g 4
2
0 0
0 5 10 15 0 5 10 15

Axial load (kN)

(Matched pair, standard preload)

Axial load (kN)

(Comparison of number of bearing rows)

Fig. 5. 4 Relationship between axial load and displacement
(support bearings for precision ball screws)
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_ 5. Support bearings and support bearing units for precision ball screws

SAC0000B, SACO0000B series

Koyo mmmmm

Two-bearing Three-bearing Four-bearing
Contact angle  60° combination combination combination
B
HHNMCH RN R H HHH RN £6: - \- .S
r . DB DBD DBB DBT
2
r r
R A AR AN A N AR HHC
DF DFD DFF DFT
¢D 4D ¢d. ¢d ¢ds $Ds
A CORECR RN SRR
- DT DTD
0 0 1)
Boundary dimensions Balswgyn:_mlc Max. axial loads Limiting speeds ., |Interspace Dimensions Standard preloads Starting torques Axial spring constants (Refer.)
(mm) °a(k§)'"g (kN) (min™) Beﬁ;‘“g volume (mm) (kN) (mN-m) (N/um) Mass
r ri Single  Double Triple Grease . . 3 Two Three Four Two Three Four Two Three Four ko/row
& 2 2 min. min. Ca row row row lub. Sl aatfior) e d2 Dy D, bearings bearings bearings | bearings bearings bearings | bearings bearings bearings (kg )
17 47 15 1 0.6 325 34.3 68.6 103 6 300 8 000 SAC1747B 3.7 25.5 33.7 33.5 41 2.15 2.92 4.3 140 180 280 695 1030 1390 0.130
20 47 15 1 0.6 325 34.3 68.6 103 6 300 8000 SAC2047B 3.7 26.8 33.7 335 41 2.15 2.92 43 140 180 280 695 1030 1390 0.120
25 62 15 1 0.6 37.8 48.1 96.2 144 4600 6 000 SAC2562B 4.9 38 46.2 46 53.5 3.04 4.13 6.08 200 260 400 970 1440 1940 0.240
30 62 15 1 0.6 37.8 48.1 96.2 144 4600 6 000 SAC3062B 4.9 38 46.2 46 53.5 3.04 4.13 6.08 200 260 400 970 1440 1940 0.210
35 72 15 1 0.6 41.0 58.8 118 176 3700 5000 SAC3572B 6.2 48 56.3 55.9 63.5 3.73 5.07 7.46 240 320 480 | 1180 1760 2360 0.290
40 72 15 1 0.6 41.0 58.8 118 176 3700 4 800 SAC4072B 6.2 48 56.3 55.9 63.5 3.73 5.07 7.46 240 320 480 | 1180 1760 2360 0.260
90 20 1 0.6 81.8 122 244 366 3100 4 000 SAC4090B 15 54.5 67.5 66.8 78.5 5 6.8 10 440 610 880 | 1270 1890 2540 0.620
45 75 15 1 0.6 42.5 64.4 129 193 3400 4 300 SAC4575B 6.9 54 61.7 61.5 69 3.89 5.29 7.78 250 330 500 | 1270 1890 2540 0.250
100 20 1 0.6 86.0 137 274 411 2 800 3600 SAC45100B 16 61.5 74.2 74 85.5 5.95 8.09 11.9 540 730 1080 | 1450 2150 2900 0.790
50 100 20 1 0.6 87.9 144 288 432 2700 3400 SAC50100B 17 65.8 78.2 78 89.5 6 8.15 12 540 730 1080 | 1500 2230 3000 0.650
55 100 20 1 0.6 87.9 144 288 432 2700 3400 SAC55100B 17 65.8 78.2 78 89.5 6 8.15 12 540 730 1080 | 1500 2230 3000 0.650
120 20 1 0.6 92.4 166 332 498 2 300 3000 SAC55120B 20 79.5 92.2 92 103.6 7.08 9.62 14.2 640 860 1280 | 1740 2590 3480 1.15
60 120 20 1 0.6 92.4 166 332 498 2 300 3000 SAC60120B 20 78.3 92.2 92 103.6 7.08 9.62 14.2 640 860 1280 | 1740 2590 3480 1.15
[ Notes] 1) The value of the basic dynamic load rating of a single bearing is shown. For those of matched pair and stack bearings, see table below. l Dynamic equivalent load ‘ P.=XF.+YF,
2) The identification of a matched bearing is composed of the bearing number of a single row bearing followed by the suffix (DB, DF, etc.).
[Remarks] 1. We recommend a nut axial tension of two to three times the bearing preload. Two bearings Three bearings Four bearings
2. We recommend a retaining plate holding allowance of 0.01 to 0.03 mm. Sample combination DB DBD DBT DBB DBT
pF | PT DFD DTD | prr | DFF | DFT
Number of rows to receive axial load |Basic dynamic load rating Sample combination (arrow indicates direction of load.) Number of rows Single | Double | Single | Double | Triple | Single | Double | Triple
Sincle row . % @a @@@ %@ to receive axial load | row row row row row row row row
9 a i U 1 > 1 g T f 1 f 1 | F, X 1.9 - 1.43 2.33 - 1.17 2.33 2.53
= = oee o0 7= Ty T 0sa 077 | 035 089 | 035 | 0.26
el e - o £ 0% 10
Double row C.%x1.625 ‘ N [ F. ~217 X 0.92
DFF F. - Y 1
Triple row C.X2.16 N 9_1@@
DFT

memmm 156
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_ 5. Support bearings and support bearing units for precision ball screws

BSUOOOOBDF(DFD, DFF) series

L
X
-
%ﬁu
s s =eis
} P
O TR
\
L, | L|L

Dimensions ‘:ﬁzlfif:il:e _ l‘Jr.1it . Quantity Mounting hole of housing Tapped hole for Dust-proof cover/Damper | Standard | Starting | (Refer,)
d D D1 L Li L (ng) T N i be::ing g : S o p:;(\)ra)d (rtr(:{\;I X 1:1) I\?kags)s
(mm) (mm) ) (hotes%invbads) | (mm) ©) (holesSinmbads)

17 60 90 65 15 15 35 38 47 6 6 15 20 28 BSU1747BDF 2 75 45 4-M6 75 22.5 4-M6 2.15 140 1.72
20 60 90 65 15 15 35 38 47 6 6 15 20 28 BSU2047BDF 2 75 45 4-M6 75 22.5 4-M6 2.15 140 1.70
25 74 108 68 13 17 38 52 63 6 6 20 18 32 BSU2562BDF 2 90 30 6-M8 78 15 3-M6 3.04 200 2.45
74 108 83 13 17 53 52 63 6 6 20 18 32 BSU2562BDFD 3 90 30 6-M8 78 15 3-M6 4.13 260 2.85

30 74 108 68 13 17 38 52 63 6 6 20 18 40 BSU3062BDF 2 90 30 6-M8 78 15 3-M6 3.04 200 2.38
74 108 83 13 17 53 52 63 6 6 20 18 40 BSU3062BDFD 3 90 30 6-M8 78 15 3-M6 4.13 260 2.74
35 84 118 68 13 17 38 60 73 6 6 20 18 45 BSU3572BDF 2 100 30 6-M8 88 15 3-M6 3.73 240 2.81
84 118 83 13 17 53 60 73 6 6 20 18 45 BSU3572BDFD 3 100 30 6-M8 88 15 3-M6 5.07 320 3.28

84 118 98 13 17 68 60 73 6 6 20 18 45 BSU3572BDFF 4 100 30 6-M8 88 15 3-M6 7.46 480 3.74

40 84 118 68 13 17 38 60 73 6 6 20 18 50 BSU4072BDF 2 100 30 6-M8 88 15 3-M6 3.73 240 2.77
84 118 83 13 17 53 60 73 6 6 20 18 50 BSU4072BDFD 3 100 30 6-M8 88 15 3-M6 5.07 320 3.20

84 118 98 13 17 68 60 73 6 6 20 18 50 BSU4072BDFF 4 100 30 6-M8 88 15 3-M6 7.46 480 3.64
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_ 5. Support bearings and support bearing units for precision ball screws

BSUOOOOBDF(DFD, DFF) - T series

X9 X3 ’/e’

X Zl—Ml

-
I H]
Hh

'
4D 4 4 T 4d 4 . 4D, -
L it RS> Zo M
r - Zo—M>
| R @‘ y /
L, |LL B
Dimensions Unit Quantity Mounting hole of housing Tapped hole for Dust-proof cover/Damper | Standard | Starting | (Refer,)
(mm) identification of preload | torque | Mass
. P 0 Z1—-M P, 01 Z2-M>
d D D B L L L L d d d number bearin . . . (kg)
! A A A T R & (mm) () (roeittass) | (mm) ) (roeittage)| BN | (@N-m)

17 60 90 80 65 15 15 35 38 47 28 6 6 15 20 |BSU1747BDF -T 2 75 22.5 6-M6 57 10 4-M6 2.15 140 1.36
20 60 90 80 65 15 15 35 38 47 28 6 6 15 20 |BSU2047BDF - T 2 75 22.5 6-M6 57 10 4-M6 2.15 140 1.32
25 74 108 100 68 13 17 38 52 63 32 6 6 20 18 |BSU2562BDF - T 2 90 30 4-M8 78 15 3-M6 3.04 200 1.46
74 108 100 83 13 17 53 52 63 32 6 6 20 18 |BSU2562BDFD - T 3 90 30 4-M8 78 15 3-M6 413 260 2.44

30 74 108 100 68 13 17 38 52 63 40 6 6 20 18 |BSU3062BDF - T 2 90 30 4-M8 78 15 3-M6 3.04 200 1.40
74 108 100 83 13 17 53 52 63 40 6 6 20 18 |BSU3062BDFD - T 3 90 30 4-M8 78 15 3-M6 4.13 260 2.47

35 84 118 105 68 13 17 38 60 73 45 6 6 20 18 |BSU3572BDF - T 2 100 30 4-M8 88 15 3-M6 3.73 240 1.29
84 118 105 83 13 17 53 60 73 45 6 6 20 18 |BSU3572BDFD - T 3 100 30 4-M8 88 15 3-M6 5.07 320 2.68

84 118 105 98 13 17 68 60 73 45 6 6 20 18 |BSU3572BDFF - T 4 100 30 4-M8 88 15 3-M6 7.46 480 3.62

40 84 118 105 68 13 17 38 60 73 50 6 6 20 18 |BSU4072BDF - T 2 100 30 4-M8 88 15 3-M6 3.73 240 1.24
84 118 105 83 13 17 53 60 73 50 6 6 20 18 |BSU4072BDFD - T 3 100 30 4-M8 88 15 3-Me 5.07 320 2.72

84 118 105 98 13 17 68 60 73 50 6 6 20 18 |BSU4072BDFF - T 4 100 30 4-M8 88 15 3-M6 7.46 480 3.64
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High-performance, Reliable Products Supporting Machine Tools

Ball screw related products

Spindle unit products

Products for Machine ?ools
NG

Ball screw Tne following chart lists ball screws for support bearings.

@ External ball circulation SAC2562B For ¢ 25 shaft diameter SAC3062B For ¢ 30 shaft diameter
(standard)
Lead Lead
5| 6 | 8 | 10|12 |16 | 20 5|6 |8 |10[12|16 |20 |25
S|/ e0 |00 |00 o | @ | @ S/32/e0 |00 |00 00 @ @ | @
© ©
) ) /32 0 |80 (@0 |00 | ® | @ | @ = (36| @0 | @0 (004004 04 | @
O Internal ball circulation = =
(compact) T (36| @0 | @0 |@0A |@CA| @A | @ T[40/ @0 |00 (@0 (@CA| @ | ® (@A | @
Wﬂ SAC3572B For ¢35 shaft diameter ~ SAC4072B For (40 shaft diameter
Lead Lead
5|6 |8 [10[12|16 |20 |25 5|6 |8 |10[12|16 |20 |25
A Return-block type S -
compact/high load/high lead S |4 S
(compact/hig gh lead) % 0|e0C (@0 |00 |@CA| © | @ (@a| @ §45 o 00|00 |e0| © | ® | @a
@ =45 @0 |00 |00 00| @ | ® |@a z
8 8
T |50 | @0 | @0 | @0 |@0A| @0 |@0A| @A | © 5 (20| 00| ®C |80 |904 €O (€04 04 | @

Ball screw support bearings (sac series) / Ball screw support unit (ssu series)

Ball screw support bearing selection chart

e N —
Number of rows to Sample combination
receive axial load (arrow indicates direction of load.)
300
oo ok
Triple row L
250 [ ISR U IR P N A NN - ——
R s
 SAC2562B  SAC3062B  SAC3572B  SAC4072B ) A
g 20 : —a
2 e T @e [RLR
B 7 Double row s -
£ 150 y ~— —a - -
o v u
X - e
< -1 - -
o e o=
g 100 — i |
. . . s
A ./0—0-—4 Single row 0B oF
50 —
o—e— -
_;) \ \ \ \ \ \ L] o
0 4 15 20 25 30 35 40 45 Bore diameter (mm)

Bearing type Cross-section Bearing series | Contact angle
=
% Double-seal
Precision ball screw =~ type i
support bearings = SAC 60
sl Single-seal
= type
Precision ball screw BSU (60°)

support bearing unit

07 Jtekt High-performance, Reliable Products Supporting Machine Tools

For machining centers

NT30
standard/high-speed type

NT40

standard/high-speed type

For lathes

Axial rigidity (Reference values) (N/gm)

1400

1200

1000

800

600

400

200

NT50
standard/high-speed type

LI LI
Spoed "¢ 16,000min’ Shosd” * 16.000min- Spoed® S1000min
Lubrication . Lubrication . Lubrication .
method : Grease method : Grease or oil-air method : Grease or oil-air
Drive . Drive . g Drive . g
method : Belt method : Belt or built-in method : Belt or built-in

Please contact JTEKT for details regarding the machining center spindle unit.

SPM 100CA

SPM 100CB

SPM 100CE

SPM 100CA SPM 100CB SPM 100CE
Shaft diameter: mm 45 70 100 45 70 100 45 70 100
Limiting speed: min~' 6000 4000 2800 9000 5500 4100 12000 7500 5500
Lubrication method Grease
Drive method Belt
Example of rotational speed/rigidity range and spindle unit selection
mmmm SPM 100CA series
e SPM 120CA
B SPM 100CB series
I SPM 114CA SPM 100CE series
- SPM 109CA
SPM 120C
SPM 114C
SPM 120C
SPM 109CB
SPM 114CE \
SPM 109CE
2000 4000 6000 8000 10000 12000 14000

Max. Running speed (min™)

Products for Machine Tools Jtekt 08
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