BALL SCREW SPLINE

The NB Ball Screw Spline consists of a highly accurate and highly rigid Ball Screw nut and Ball Spline nut
attached to the ball screw spline shaft which has a screw groove and spline grooves.

SPBR type has a Rotary Ball Screw nut and Rotary Ball Spline nut.

Rotary Ball Screw nut is an integration of ball screw nut and angular contact bearings.

Rotary Ball Spline nut is an integration of ball spline nut and angular contact bearings.

SPBF type has a Rotary Ball Screw nut and a Ball Spline nut.

A single axis of the NB Ball Screw Spline can provide positioning, linear and rotary motion as well as combined
spiral motion.

The typical applications are SCARA robot, assembly machine, loader, etc.

Figure B-47 Structure of SPBR-KP type, SPBF-KP type
p

N
SPBR-KP
angular contact bearings
r seal outer ring oil hole for
oil groove spline
ball screw 1y .
N spline nut
angular contact bearings oil hole for
r seal outer ring ball screw
ball screw
spline shaft
retainer rotary ball
spline nut__
ball elements for rotation
angular contact bearing retainer
end deflector oil hole for rotation
rotary ball screw nut
SPBF-KP
ball screw nut
angular contact bearings oil hole for
su & ball screw
seal outer ring ]
oil groove
ball screw
spline shaft SSPF type
ball spline nut
ball elements for rotation
angular contact bearing retainer
end deflector oil hole for rotation
rotary ball screw nut
N J

B-58

Figure B-48 Structure of SPBR type, SPBF type
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NIPPON BENRING BALL SCREW SPLINE

Refer to table B-40 for NB ball screw spline material Table B-40 Material and Operating Temperature Range The NB Ball Screw Spline is measured for accuracy at the points shown in Figure B-49.
and operating temperature range.

nut operating Figure B-49 Accuracy Measurement points
type outer | "€tuUmM SSF;]I;? temperature ” <
cylinder /recgie]er range SPBR-KP type
SPBR —20C~
——— steel resin steel o
SPBF 80C

PRELOAD

The preload is properly adjusted for the ball screw nut, spline nut, and angular contact bearings.
Please contact NB for preload specification.

USE AND HANDLING PRECAUTIONS

@Please do not adjust the spacer for SPBR and SPBF type. The spacer is adjusted to provide a proper spacing
for the best preload condition.

@Please do not remove the Rotary Ball Screw nut from the shaft. There is no ball-retainer in the Rotary Ball
Screw nut.

@Please use the pulley centering supporter when attaching the pulley to the return-cap for SPBR and SPBF
type.

SPBF-KP type
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Table B-41 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-42 Grade of Ball Screw Groove
tolerance
13um/100mm c5

The groove torsion is indicated per 100mm, Applied to lead angle accuracy only
arbitrarily set within the effective length of the spline
shaft section.

Table B-43 Accuracy tolerance of each component (Max.) unit: um
@ radial runout of the outer surface @ radial runout of flange attachment surface
part number
®-1 ®-2 @®-3 @-1 ®-2 ®-3
SPBR16KP,SPBF16KP 15 33 33 16 18 13
SPBR20KP,SPBF20KP 19 39 39
SPBR25KP,SPBF25KP 18 21 16
Table B-44 Accuracy tolerance during rotational
movement of angular rotating area (Max.) unit: ym
t ® radial runout of | @ radial runout of
nuprﬁber flange mounting side outer ring
®-1 ®-2 @-1 @-2
SPBR16KP 9 9
SPBR20KP 8 8
SPBR25KP 10 10
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Figure B-50 Accuracy Measurement points
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Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.

The part attachment area is the portion to which other parts, such as gears, are attached.

@.®indicate radial runout of rotational movement of angular rotating area.
N J
Table B-45 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-46 Grade of Ball Screw Groove

toleran
olerance c5
13um/100mm

The groove torsion is indicated per 100mm,  Applied to lead angle accuracy only
arbitrarily set within the effective length of the spline
shaft section.
Table B-47 Tolerance Relative to Spline Support Area (Max.) unit: um

@ radial runout @ radial runout of ’
part number of the component | the spline shaft surface @ radial runout of flange attachment surface
attachment area | (Applicable only for ground shat) ®-1 ®-2 ®-3
SPBR16,SPBF16
SPBR20,SPBF20 19 B 16 18 13
SPBR25,SPBF25 22 13 18 21 16
Table B-48 Accuracy tolerance during rotational Table B-49 Radial Runout of Spline Nut Relative to Spline Support Area (Max.) unit:um
movement of angular rotating area (Max.) UnItHM il sorew spline shafi|___part number:SPBR SPBF
— @ radial runout of ® radial runout of total length (mm) ®-1 ©-2,-3
number | 1ange mounting side outer ring geaterthan| or less | 16,20 [ 25 | 1620 | 25
®-1 @-2 ®-1 ®-2 — 200 [ 40 35 18 18
SPBR16 9 9 200 315 45 40 25 21
SPBR20 8 8 10 10 315 400 55 45 31 25
SPBR25 400 500 60 50 38 29
500 630 75 60 46 34
630 800 90 70 58 42
800 | 1,000 [ 120 85 75 52
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SPBR (-KP) TYPE MOTION PATTERN

One set of SPBR(-KP) type can handle linear, rotational, and spiral motion.

e N
SPBR(-KP) type Setting clockwise as normal (looking down from above)
Motion Pattern
=g
il
—N1 (reverse) N1 (normal): ball screw nut
"—MM pulley rotation (around)
rotary ball screw nut
rotary ball spline nut
us)
>
—
[
8
—N2(reverse) ( N2(normal): spline nut =
pulley rotation (around) =
(9]
T
ball screw spline shaft I %
‘ m
N J
input output
motion ) motion travel distance revolution
ball screw nut|  spline nut direction| (linear direction) (otational direction)
e down | Ny L=N-R
0 0
(normal) @ (up)
@l I@ —N1 L=—NiR
0 ® 0
[I]] (reverse) (down)
HH 2.rotation N1=N2 @ 0 N2
(normal) | (normal) (normal)
®o —N1=—Nz2 ® 0 —N2
@o [I] (reverse) (reverse) (reverse)
0 N2 @ L=N2'R N2
(normal) (down) (normal)
0 —N2 ® L=—N2'R —N2
3.spiral (reverse) (up) (reverse)
in case of No—(£N1)>0
® @ ®
N\ (down) N2
—— L=(N2—(£N1))R |-
N1 (normal) ® in case of N2—(£N1)<0| (normal)
® @ (normal) (up)
—Ni ® in case of =No—(£N1)>0
(reverse) —Nz L= (—No— (N1 R (down) —N2z
L =(=No—(£N1))-
(reverse) ® in case of —N2—(+Ni)<0| (reverse)
(up)

L:travel distance [mm] R :ball screw lead [nm] N1 :ball screw nut pulley rotation (around)
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SPBF (-KP) TYPE MOTION PATTERN MOUNTING

SPBF(-KP) type can handle linear motion. For SPBR and SPBF types, please finish the holes Figure B-51 Mounting of SPBR type
of the housing with H7 tolerance as shown in Figure e N
” h B-51 and ensure that both the flange outer ring and rotary ball screw nut .
SPBF(-KP) type Setting clockwise as normal (looking down from above) outer ring are inserted into the housing. If the flange is flange outer rin ball screw spline shaft
Motion Pattern not inserted deeply, it may not be able to receive the spacer housiny
load properly, or if only the flange outer ring is inserted outer ring_ ° /
deeply, the spacer may slip out, which may reduce the hj
‘j N1 (normal): ball screw nut accuracy and make it unusable.
pulley rotation (around)
] rotary ball screw nut
Cl
i
= outer ring il
spline nut spacer
flange outer rin
rotary ball spline nut

ANINdS M3dos T11vd

il

\ J
input output
motion motion travel distance
ball screw nut e . o
Irection| (linear direction)
1.up * down N1 L=N1-R
®
(normal) (up)
@l ]@ —Ni ® L=—N1-R
(reverse) (down)

L : travel distance [mm] R :ball screw lead [mm] N1 :ball screw nut pulley rotation (around)
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SPBR-KP TYPE

P N o

| | Ds
Ds
Ds
D11

'y

N

1113

part number structure

G 55 20 ke Rusol ] Lo

1 2-de
W1| \oil hole)
B+ 2-d7

L (oil hole)

with special
specification

SPBR-KP type

grease symbol

(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based

low dust generation grease
-KGU: urea-based
Cr,Cor <

nominal diameter

ball screw spline shaft low dust generation grease s

ANINdS M3dos T11vd

total length -KGF: anti-fretting grease
with low temperature
hollow shaft black chrome treatment

Note : Hollow shaft is used for standard type.

N J
ROTARY BALL SCREW NUT
L . o ) ) bell v | shaft i oot | ballscrew | angular contact bearings [moment of| moment of bl screw nut
07 EIE RIS major dimensions of angular contact bearings splng shaft| diameter lead diameter| basic load rating | basic load rating # inertia for | inertia for mass maximum
part number| D1 h7 D2H7 | Ds| Lt [ P1 | S1]| f1 | Te Ds g6 Da | Hi | Bi | B2 | P2 | di Wi | ds | Ds | ID Dr |dynamic| static |dynamic| static | maximum | thenut | theball | nut |shaft|revolutions| size
tolerance Holerance) P.C.D. tolerance) P.CD. Ca | Coa | Car [Coagr]revolutions screw shaft based on Dm
mm| gm[mm| gm|mm|mm|mm mm|(mm|mm|um|mm|[mm|mm|mm|mm|mm mm | mm | mm|{mm|mm|mm| kN | kN | kN | kN | rpm kg‘cm2 kg~cm2/mm kg [kg/m| rpm
SPBR16KP | 36 ol 32 32 (40 | 25 | M4|135|2 48 [-9/-25| 64 | 6 | 21 [ 10 | 56 | 4.5 45 (15| 16 8 | 16 [13.7] 4.3 | 6.5| 7.30/11.3| 4,400 | 0.43 [4.19x10%[{0.36|1.10| 4,210 | 16
SPBR20KP | 43.5| -25| 39 +28 39 48 |31 | M5|165|25 | 56 |-10| 72 | 6 | 21 | 11 | 64 | 45 45 (15| 20 | 10 | 20 [17.5| 5.7 | 9.4| 7.69/13.3| 3,700 | 1.01 [1.05x10°|0.53|1.73| 3,360 | 20
SPBR25KP | 52 [0/-30| 47 47 | 58 [ 38 (M6 |20 |3 66 (72986 | 7 | 25|13 | 75|55 55|15 25| 15 | 25 |21.7| 8.5 |14.6{105 | 19.4| 3,100 | 2.49 [235%10°|0.90|2.27| 2,710 | 25
ROTARY BALL SPLINE NUT
. . . . . . . ball spline angular contact bearings | allowable | moment
major dimensions major dimensions of angular contact bearings basic torque rating | basic load rating | basic load rating % static of mass
part number Ds h7 D11 | L2 Ps | S2 f2 Ds g6 Dr | H2 | Bs Ba Pa d2 W2 | d7 | dynamic | static | dynamic | static | dynamic | static | maximum | moment inertia nut size
tolerance P.C.D. tolerance P.C.D. Cr Cor (¢} Co Cr Cor |revolutions Mo
mm [ yum | mm [ mm [ mm mm | mm | um | mm | mm | mm | mm | mm [ mm mm |[mm | N'm [ N'm kN kN kN kN rpm N-m kg-cm2 kg
SPBR16KP | 36 o | 31 50 | 30 | M4 | 6 48 |-9/-25 64 6 21 10 | 56 | 4.5 45 | 15 60 110 6.12 ( 11.2 | 10.2 8.56 | 4,200 46 0.43 0.37 16
SPBR20KP|43.5 |25 | 35 | 63 | 36 | M5 | 8 56 | -10 | 72 6 21 12 | 64 | 4.5 45 | 1.5 | 105 194 8.9 16.3 | 10.9 | 10.1 3,600 110 1.00 0.55 20
SPBR25KP|52 |0/-30| 42 | 71 4 | M5 | 8 66 | 29 | 86 7 25 | 13 | 75 | 5.5 55| 1.5 | 189 346 | 12.8 234 | 13.7 | 129 | 3,100 171 222 0.84 25

-Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
¢ Maximum revolutions with grease lubrication.

“Moment of inertia is calculated excluding the angular contact bearings.

-Maximum length of ball screw spline shaft : 600mm
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SPBF-KP TYPE

part number structure

example

SPBF-KP type

nominal diameter

ball screw spline shaft
total length

hollow shaft

2450[7[-LB

with special
specification

grease symbol
(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based
low dust generation grease

-KGU: urea-based

low dust generation grease
-KGF: anti-fretting grease

with low temperature
black chrome treatment

Note : Hollow shaft is used for standard type.

ROTARY BALL SCREW NUT

major dimensions major dimensions of angular contact bearings
part number| D1 h7 D2 H7 Ds | Lt | Pi | S1]| f1 [ Te Ds g6 Da | Hi | Bi | B2 | P2 | di
tolerance Holerance) P.C.D. tolerance) P.CD.
mm| um|mm|gm|[mm|mm|mm mm |mm|[mm|um|mm|mm|mm|mm|mm|mm
SPBF16KP | 36 ol 32 32 (40 | 25 | M4 |135] 2 48 |-9/-25| 64 | 6 [ 21 [ 10 | 56 | 4.5
SPBF20KP | 435| 25| 39 |*20 (730 | 48 | 31 | M5 [165] 25] 56 |-10| 72 | 6 | 21 | 11| 64 | 45
SPBF25KP | 52 |0/-30| 47 47 | 58 [ 38 (M6 |20 |3 66 (2986 | 7 | 25|13 | 75|55
BALL SPLINE NUT
major dimensions
part number Do h6 L3 Dio Hs Ps dsXdaXh
tolerance tolerance P.C.D.
mm um mm mm mm mm mm mm
SPBF16KP 31 50 0 50 7 40 45%X8x%x4.4
SPBF20KP 35 _12 63 -0.2 58 9 45 5.5X9.5%5.4
SPBF25KP 42 71 0/-0.3 65 9 52 5,5%X9.5X5.4

-Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.

% Maximum revolutions with grease lubrication.

“Moment of inertia is calculated excluding the angular contact bearings.
-Maximum length of ball screw spline shaft : 600mm
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e N
Mo
f1 o=
©| o o o QD
Te alaja =
4.1 e o
17 ——t | ___4‘01‘
v o A
CER=F SE==CERa
o 2-ds
H W1 (ail hole)
Ba|_ B1 2-ds W3 Hs
L4 (oil hole) / La
4-mounting hole
CT,COT<
N J
ball screw | shat inner - oot ball screw | angular contact bearings |moment of| moment of EES Dall screw nut
spling shaft| diameter diameter| basic load rating | basic load rating # inertia for | inertia for maximum
Wi | ds | Ds | ID Dr |dynamic| static |dynamic| static | maximum | thenut | theball | nut |shaft|revolutions| size
Ca | Coa | Car [Coagr]revolutions screw shaft based on Dm
mm | mm | mm|{mm|mm|mm| kN | kN | kN | kN | rpm kg‘cm2 kg~cm2/mm kg [kg/m| rpm
45 (15| 16 | 8 | 16 [13.7| 43| 6.5| 7.30/11.3| 4,400 | 0.43 [4.19x10%{0.36|1.10| 4,210 | 16
45 (15| 20 | 10 | 20 [17.5] 5.7 | 9.4| 7.69/13.3| 3,700 | 1.01 [1.05x10°|0.53|1.73| 3,360 | 20
55|1.5( 25| 15 | 25 |21.7| 8.5 |14.6{105 | 19.4| 3,100 | 2.49 [235%10°|0.90|2.27| 2,710 | 25
i i q i allowable | moment
basic torque rating | basic load rating static o mass
W3 ds dynamic | static | dynamic | static moment | inertia nut size
Cr Cor C Co Mo
mm mm N-m N-m kN kN N-m kg-cm2 kg
18 2 60 110 6.12 1.2 46 0.43 0.2 16
225 2 105 194 8.9 16.3 110 1.00 0.33 20
26.5 3 189 346 12.8 234 171 2.22 0.45 25
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NIPPON BENRING BALL SCREW SPLINE

SPBR TYPE ( |
part number structure A
examle F] - CER
with special
SPBR type specification
b
o b
nominal diameter (gr;%aefiosgy)gngglEng-En ,
blank: standard grease ]
-KGLA: fithium-based 9
o Iowgustgeneratlongrease g
ball screw spline shaft ) .luoread- gtsZenerat‘on e
total length KGF: ar\w’\{(i-lflrett\ng glrease ‘E
=
m
hollow spline shaft
blank: standard shaft with low temperature
T: standard hollow shaft* black chrome treatment
¥For standard hollow shafts, refer to P.B-40 for specifications.
N J
ROTARY BALL SCREW NUT
. ) . . ) ) ballscrew | ID root ball screw  |angular contact bearings| moment of | moment of ball screw nut
iElfel GBS il G NS O G D ST R spline shaft | (inner lead diameter | basic load rating |basic load rating| inertia | inertia for LLEES) maximum
part number D1 h7 D2H7 [ Li [P1| 6 | S1 | f1 | Te D3 Dsa| Hi | Bt | B2 | P2 | dt Ds |diameter) Dr |dynamic| static |dynamic| static | maximum | for the nut | the ball | nut |shaft| revolutions | size
tolerance tolerance) P.C.D. tolerance) P.CD. Ca | Coa | Car | Coar |revolutions screw shaft based on Dm:N
mm|um|/mm|um|mm|mm mm|mm|mm|gm|[mm|mm|[mm|mm|mm|mm mm [ mm | mm | mm | kN kN kN kN | rom | kg-cm? |kg:cm?mm| kg |kg/m| rpm
SPBR16 40 ol 32 43.5| 25 |40° (M4 (12 | 2 | 52 68 | 5 [27.5| 9 [ 60 (4.5 16 8 16 [13.4| 4.62 | 8.59| 11.1 | 22.2 (4,000| 0.60 [4.43x1074/0.45|1.47 | 4,170 16
SPBR20 | 50 |25 39 |*?0l54 | a1 [40°|m5| 16| 2 |62 | I[78] 6 [34 [11 |70 |45 20 | 10 | 20 |17.2] 5.77 | 12.2 | 14.4 | 30.5 |3,200] 1.75 |112x10%|0.76 |2.33| 3410 | 20
SPBR25 58 [0/-30 47 65 |38 |40°(M6| 19| 3 |72 92| 8 (43 |12.5| 81 [ 5.5 25 15 | 25 [21.9]|8.62 |19.2 | 18.2 | 39.8 (2,800 3.86 |[2.74x107%[1.26|3.65| 2,690 25
ROTARY BALL SPLINE NUT
D GRS D GRTEns 6 oD Grrnersll B ball spline angular contact bearings allowable [lmoment off mass
) ) 8 g basic torque rating | basic load rating basic load rating X% static inertia nut
part number Ds h7 L2 P3 S2 f2 Ds D7 H2 B3 B4 Pa d2 dynamic | static | dynamic | static | dynamic | static maximum | moment
h7 |tolerance P.C.D. tolerance P.C.D. Cr Cor C Co Cr Cor revolutions Mo
mm [ um [ mm | mm mm | mm | um | mm|[mm | mm | mm [ mm [ mm N-m N-m kN kN kN kN rpm N-m kg:cm? kg
SPBR16 39.5 0| 50 [ 32 | M5 8 52 68 5 37 10 60 | 4.5 60 110 6.12 11.2 13.0 12.8 4,000 46 0.59 0.54
SPBR20 |435 | —25| 63 | 36 | M5 8 56 _g 72 6 48 12 64 | 4.5 105 194 8.9 16.3 17.4 17.2 3,600 110 1.01 0.70
SPBR25 53 |os=30| 71 45 [ M6 8 62 78 6 55 13 70 | 4.5 189 346 12.8 23.4 2241 22.5 3,200 171 2.00 0.92
-Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
¢ Maximum revolutions with grease lubrication.
*Moment of inertia is calculated excluding the angular contact bearings.
-Maximum length of ball screw spline shaft : 1,000mm
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SPBF TYPE

part number structure

example

SPBF type

nominal diameter

ball screw spline shaft
total length

hollow spline shaft
blank: standard shaft

2450[7[-LB

T: standard hollow shaft*

with special
specification

grease symbol
(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based
low dust generation grease

-KGU: urea-based

low dust generation grease
-KGF: anti-fretting grease

with low temperature
black chrome treatment

*For standard hollow shafts, refer to P.B-40 for specifications.

ROTARY BALL SCREW NUT

major dimensions major dimensions of angular contact bearings
part number D1 h7 D2 H7 Li |P1| 8 | St1| f1 | Te D3 Dsa| Hi | Bt | B2 | P2 | dt
tolerance tolerance) P.C.D. tolerance) P.CD.
mm| um|mm|um|mm|mm mm |[mm |[mm| gm|[mm|mm|mm|mm|mm|mm
SPBF16 40 ol 32 43.5| 25 |40° (M4 (12 | 2 | 52 68 | 5 [27.5| 9 [ 60 (4.5
SPBF20 | 50 |-25[39 |"27[54 | 31 [40°[M5 | 16 | 2 [62| O [78] 6 [34 [11 |70 |45
SPBF25 58 [0/-30 47 65 |38 |40°(M6| 19| 3 |72 92| 8 (43 |12.5( 81 5.5
BALL SPLINE NUT
major dimensions
[P LTl 158 o r:cislerance I_atolerance o e P.(E:?D. dexedaxh
mm um mm mm mm mm mm
SPBF16 31 50 0 50 7 40 4.5x8x4.4
sPBF20 | 3 | _0 [ 63 | —o02 [ 58 9 45 5.5%9.5%5.4
SPBF25 42 71 0/—0.3 65 9 52 5.5X9.5X5.4

Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
% Maximum revolutions with grease lubrication.
-Moment of inertia is calculated excluding the angular contact bearings.

*Maximum length of ball screw spline shaft

: 1,000mm
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@0 - .:. o h
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I =] — . %) 3 - S
W /«‘5"-‘\\ N\ ] —‘ﬁd“[ 3 it 5]
//‘@;;»...m EER == : = el A
N =5 IS
+ - 2-ds
Hi (oil hole)
B2l B Ws Hs
L1 Ls
4-mounting hole
N J
ballscrew | ID lead root ball screw  |angular contact bearings| moment of | moment of TEES ball screw nut
spline shaft | (inner ©ad | jiameter basic load rating|basic load rating| inertia | inertia for maximum
Ds  [diameter) Dr |dynamic| static |dynamic| static | maximum | for the nut | the ball | nut [shaft| revolutions | size
Ca | Coa | Car | Coar |revolutions screw shaft based on Dm:N
mm [ mm [ mm [ mm | kN kN kN kN | rom | kg-cm? |kg:cm¥mm| kg |kg/m| rpm
16 8 16 [13.4| 4.62 | 8.59| 11.1 | 22.2 (4,000| 0.60 [4.43x1074/0.46|1.47 | 4,170 16
20 10 | 20 [17.2| 5.77 | 12.2 | 14.4 | 30.5 (3,200 1.75 [1.12x107°|0.76|2.33| 3,410 20
25 15 | 25 [21.9]|8.62 |19.2 | 18.2 | 39.8 (2,800 3.86 |[2.74x107%[1.26|3.65| 2,690 25
basic torque rating basic load rating allowable | moment of| mass
W ds dynamic static dynamic static  |static moment| inertia nut
Cr Cor (0] Co Mo
mm mm N-m N-m kN kN N-m kg-cm? kg
18 2 60 110 6.12 11.2 46 0.59 0.2
22,5 2 105 194 8.9 16.3 110 1.01 0.33
26.5 3 189 346 12.8 23.4 171 2.00 0.45
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