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NSK General Introduction



Global Company Profile

Headquarter in Ohsaki, Japan

Company
Name

B o S

Capital
Turnover

Workforce
Established

W & A

E-3
Nissei Bldg., 1-6-3 Ohsaki, Shinagawa-ku,

Tokyo 141-8560, Japan

Note: per March, 2013
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NSK Ltd., Japan

570M Euro(67.2 Bn Yen)
6.1 Bn Euro(710 Bn Yen)
Global:28,000

1916 Start in JAPAN

1963 First Sales office in
Europe



European Organisation

United Kingdom

1. Peterlee H B BE=E
2. Newark H B AR
3. Maidenhead HEEHTEE
Spain

4. Barcelona H = H=
France

5. Guyancourt HEEHTRAE
Netherlands

6. Tilburg H B =3
Norway

7. Sandefiord HYHN H=HE
Sweden

8. Karlstad H B ==

Ital

9. ’ Milano H B BE=
Turkey

10. Istanbul H B EE
Germany

11. Ratingen [ — D — = 1)1 ]
12. Leipzig [ — =] [ =1 1]
13. Stuttgart H B B=
14. Munderkingen O H "'HE
15. Wolfsburg H A B3
16. Ingolstadt H B B=E
Poland

17. Warszaw H A BH=
18. Kielce H BH A=A
19. Walbrzyeh HEOHE HE
South Africa

20. Johannesburg = H - =

21. St Petersburg EMEEEE
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I Headquarters

[0 R&D Centre

[ | Representative Offices
™ Production Sites

B sales Centre

I Distribution Centre
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Customer Awards in Europe

Automotive

Bosch Preferred Supplier
2013 | 2012 | 2011 | 2010

Continental Supplier Award
Performance 2007 | 2006

PSA Supplier Award
Quiality 2010

Toyota Award

> Certificate of Recognition

2008 | 2006 | 2005 | 2004
> Project Management Award 2007
> Quality award 2011

Volkswagen Group Award
Excellence in Development 2010 | 2004
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Industrial

Brammer Award
Performance 2007

BSH Supplier Award
Quality & Performance 2007 | 2005

Festool Award
Quality & Performance 2008

Kessler Supplier of the year
Delivery & Performance 2012

DMG Supplier of the year
Quality 2013



Product Portfolile

industrial

Ball Bearings

> Super Precision Bearings

> Roller Bearings
> Spherical, Cylindrical, Taper
> Thrust, Needle

> Bearing Units

> Linear Components

> Customised Products

Linear Guide
Support bearing
NSK cConfidential

Wheel Hub Bearings

Drive Train Bearings

Engine & Engine Accessory Bearings
Electrical Power Steering

Manual Steering Columns

Steering Gears

Aftermarket Applications

Electro-mechanical Actuators




Ball screw market

BS market share BS demand by industry in EMEA
M USD 391
u General 338

u Semicon & Electronics

20% H |njection molding

18% - B Global share = Machine tools

16% | B EMEA share

14% -

12% -

10% -

8% -

6% - 2003 2005 2008 2011
Source: IMS Research

a% BS demand by COﬂtl‘y in EMEA

29 391

0% -

NSK SKF BRL THK Hiwin
Source: IMS Research m Turkey & ME
u CEE

m UK, Ireland, Nordic

2011 Global share EMEA share

NSK 18.0% 8.5% )
SKF 6.5% 13.0% ® Spain & Portugal
: : ® France
BRL 6.0% 16.5% u Austria & Switzerland
THK 12.0% 5.0% . tal
y
Hiwin 10.5% 7.0% ® Germany & Benelux
Demand 1,375MUSD 391 M USD

Source: IMS Research

NSK Confidential
2003 2005 2008 2011 Source: IMS Research



NSK Global Production — Linear products

-

UK .:1".;_, China ? South Korea ‘o
NSK Precision UK Shenyang NSK Precisio NSK Korea
Linear Guide Ball Screw Linear Guide

USA i,
NSK Precision America
Ball Screw

Japan ‘@ HJapan ‘@
NSK Kyushu "~ | INSK Ltd. '
Ball Screw Saitama plant: Linear Guide

NSK cConfidential 8



References in Europe — Linear products

———
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References in Machine tools

HYUNDAI

mm WwiA B [Maq?

_IMSh. | okumA L

+GF+ BBLM . VMW Mazak
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: ©

EUROMAC O TAUS]  ellNiC-105 @@

MAKINO

INDEX %  FINNPOWER  _ STUDER
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http://www.imsaitaly.com/index.php

European NSK Sales Offices

France

NSK France S.A.S.
Quartier de I'Europe

2, rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33(0) 130573939
Fax +33(0) 1 30570001
info-fr@nsk.com

Germany

NSK Deutschland GmbH
Harkortstral3e 15

40880 Ratingen

Tel. +49 (0) 2102 4810
Fax +49 (0) 2102 4812290
info-de@nsk.com

Italy

NSK lItalia S.p.A.

Via Garibaldi 215
20024 Garbagnate
Milanese (Ml)

Tel. +39 02995191
Fax +39 0299025778
info-it@nsk.com
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Norway

NSK Europe Norwegian Branch NUF

@stre Kullergd 5
3241 Sandefjord
Tel. +47 33293160
Fax +47 33 429002
info-n@nsk.com

Poland & CEE

NSK Polska Sp. z o.0.
Warsaw Branch

Ul. Migdatowa 4/73
02-796 Warszawa

Tel. +48 22 64515 25
Fax +48 22645 15 29
info-pl@nsk.com

South Africa

NSK South Africa (Pty) Ltd.

27 Galaxy Avenue

Linbro Business Park
Sandton 2146

Tel. +27 (011) 458 3600
Fax +27 (011) 458 3608
nsk-sa@nsk.com

Spain

NSK Spain, S.A.

C/ Tarragona, 161 Cuerpo Bajo
2a Planta, 08014 Barcelona
Tel. +34 932892763

Fax +34 934335776
info-es@nsk.com

Sweden

NSK Sweden Office
Karolinen Foretagscenter
Vaxnasgatan 10

65340 Karlstad

Tel. +46 5410 3545
Fax +46 5410 3544
info-de@nsk.com

Turkey

UK

NSK UK Ltd.

Northern Road, Newark
Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 602775
info-uk@nsk.com

NSK Rulmanlari Orta Dogu Tic. Ltd. Sti

19 Mayis Mah. Atatirk Cad.

Ulya Engin is Merkezi No: 68 Kat. 6
P.K.: 34734 - Kozyatag - istanbul

Tel. 490 216 3550398
Fax +90 216 3550399
turkey@nsk.com
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NSK Ball Screw



Ball Screw series
Ty T

Precision Rolled Ct7 class

Ground C5 class for machine tool

Standa
seri

tomized
ries
NSK cConfidential

Ground C3,C5,C7 class for all application
Ground C5 class for machine tool

Rolled Ct10 class for transfer machine

For all application

High speed nut for all application

Super high load for Injection molding/ Press

High rigidity for machine tool



Ball Screw Reference system for VSP , Compact FA , HSS

Ball screw type

VSP: Ct7 Precision rolled
PSS: C5 Ground

USS: C3 Ground

FSS: C7 Ground

HSS: C5 Ground

Shaft diameter

VSP: 10,12,15,20,25,32,40,50
PSS: 6,8,10,12,15,20,25
HSS:32,40,45,50

VSP 25 25 K1 D 2500 PP

Shaft end (only for VSP)
P, R,CV,A1,A3,A4,A5

Lead

VSP: 5,10,20,25,32,40,50
PSS:
5,8,10,12,15,20,25,30,40,50,60
HSS:5,10,12,16,20

NSK K1 unit(only for VSP)
K: with K1
N: without K1

Overall length

NSK cConfidential

N of nut (Only for VSP)




Ball Screw Reference system for DS and customized series

W3204DS-4PSS Kl-CS_IZ§

Shaft diameter

Thread length in unit of
100mm

Lead

Series or country code

DS: DS series

G, M, F E,V, Cetc: Design
location code

Clearance

Z: no clearance

T: Under 0.005mm
S: Under 0.020mm
N: Under 0.05mm
L: Under 0.3mm

Preload

P: Oversize ball preload
D: double nut preload
Z: Off set preload

DJ: Spring preload

Recirculation type
Y: Deflector

SS: End deflector
M: Middle deflector
RC: HTF-SRC

RE: HTF-SRE

G: End cap

Accuracy
C7:JIS C7, Ct7
C5, JIS C5 class
C3, JIS C3 class
C2,

C1, JIS Cl class
CO0, JIS CO class

NSK cConfidential

Option

K1: with NSK K1

SP: with NSK S1

V1: with dust proof seal

Al: with grease retain seal
NC: with nut cooling system
T: with hollow shaft

U: with support unit




Ball Screw Serial number system

14T1-001

Production Year
01: 2001
02: 2002
03: 2003
04: 2004
05: 2005
06: 2006
07: 2007
08: 2008
09: 2009
10: 2010
11: 2011
12:v2012
13:2013
14:2014

Production Plant (at 2013)
H: Japan Plant
T. China Plant
F: U.S.APlant

NSK cConfidential

Production Ordering No
(only for OEM item)

Production month
- JAN
: FEB
: MAR
- APR
. MAY
- JUN
S JLY
cAUT
: SEP
X: OCT
Y: NOV
Z: DEC

O©CO~NOOOITDWNEPE




Procedure of selecting Ball Screw

1. Verification of used condition (Customer
drawing, Speed, duty-cycle )

Fig. 1.1 Ball groove profile of NSK ball screw

Simple
Fixed support L (Critical speed) support
Travel
—
5. Static load confirmation l[ | + |1
Lt /7) /7).

D
g
|
R

= &}

- ]
= 7;7 | -
Input

L (Buckling load)

Fixed support Fixed support

NSK cConfidential 17



Standard series ball screw

Small Size Series (Dia 6 to 25)

Pa BREEIEY PIOOTEE] , P e e FaNAEEIEY ZI001aE]
2-thin plastic seal -9
(Synthetic plastic) - .
/ @ Ball screw specification
. = , — S = S e Preload type Oversize ball preload
% — f I B N gl P (P-preload)
k= ERCEE AT e Bal dameteisrew sl ot dameter| 2,000/ 10.2
- ! i AW _ Ball circle dia. 12.3
il cat | I—,'t"—rj,l,b s | @@ g4 B |_s Accuracy grade/axial play C5/0
B | 5 (T S Factary pre-packed grease NSK grease P52
[[0.0051F] L7 ] . — -
11 |LI0.005 ] Recommended support unit |For drive side |For oppasite o die sid
Ly [qLuenchinu range} L1 ] & 27 10 WBKO08-01B (Square} O
= = L = WBKO08S-01B  (square) O
WBK08-11B (round) O
Serew shaft | ead Basic load ratings (N) Stroke Nut screw shaft dimen
diameter Dynamic| Static Max. | length
Ball screw No. y Nominal
d 1 Cs Co L-L L L, L, L,
PSS1205N1D0171 50 80 110 | 125 | 171
PSS1205N1D0221 100 130 160 | 175 | 221
PSS1205N1D0321 200 230 260 | 275 | 321
5 3 200 5 860 30
PS51205N1D0421 300 330 360 | 375 | 421
PSS1205N1D0521 400 430 460 | 475 | 521
PSS1205N1D0621 500 530 560 | 575 | 621
NSK Confidential 18



Standard series ball screw

WBKDE to 20

T

Retaining cover

E (]
0
I v
A L
LY J
Reference no. Use
d, A B C D E F L of K R U

WBKO-01M | General 4 27 17 10 14 10 - 14 55 7 2.5
WBKOG-01M |  General 35 225113 19 12 - 17 75 95 12 2.5
WBKOB-01A | General 52 | 32 17 26 25 23 23 7 - - -
WEKDE-01B | Low type a8 62 | 3 15.5 31 - 14 | 215 | 255 | 45 - - -
WBKO8-01C Clean H52 | 32 17 26 25 23 23 7 - - -

NSK cConfidential
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Selection of Customized Ball Screw

Deflector type for all application End deflector type: High Speed
follow DIN dimensions and low noise

HMS(Short load) g HMD(Long load)

HMS/HMD series: High stiffness

HTF series High load capacity
(Injection molding/Press machine) 20



Quick condition check

Check points | Rough Condition
Max load F max < 0.1 X Static » |If over the rough condition, ask to
load rating on NSK
catalogue » Fatigue life is required, ask to NSK

« Shatft is long, buckling force shall be
checked (Ask to NSK)

Max speed Shaft dia X Max speed < If over the rough condition, ask to
< limit Dn value on NSK
catalogue « Shatftis long, critical speed shall be
checked (Ask to NSK).
Nut stroke Nut stroke >4 X Lead < If over the rough condition, ask to
NSK
Temperature Used temperature < » If over the rough condition, ask to
80 degree without K1 NSK
Contamination  Non If contaminated condition, ask to NSK

NSK Engineers will support !

NSK cConfidential
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NSK Linear Guide



Linear guide series

Standard series for all application
Miniature series for semi-con/medical

Wide rail series for mono-axis use

For machine tool/high precision use

Standard series for all application

Low vibration for Machine tool

Miniature series for semi-con/medical

Super long slider for high precision use

.embled

NSK cConfidential

Wide rail series for mono-axis use

For machine tool/high precision use




Linear Guide Reference system for Random matching rail

Linear Guide series

LAH: Standard ball Guide

LAS: Compact ball Guide

PAU: Standard miniature guide
PAE: Wide type miniature guide
LAW: Wide type ball guide
RAA: Standard Roller guide

LAH 25 EM Z-K

Size
LAH:15,20,25,30,35,45,55,65
LAS:15,20,25,30,35
PAU:9,12,15

PAE:9,12,15
LAW:17,21,27,35,50
RAA:25,30,35,45,55,65

Slider model

Preload /Material
Z:Slightly preload
H:Medium preload

SZ: Slightly preload/SUS
SH: Medium preload/SUS

Option parts
K: with NSK K1
F: with surface treatment

NSK cConfidential

Model |Cross-section shape Ball slide length

AN @:ﬂ —° '_“5
AL | e
_BN 5 5

BN E"m — p
BL ] o o

o | [ | =3
.|_C| [+

( ﬁ ) | _’i]
EM 1—Lu )
[+] [

v | 7 | H———1P
o]

w | G | ==




Linear Guide Reference system for Random matching slider

Linear Guide series

L1H: Standard ball Guide

L1S: Compact ball Guide

P1U: Standard miniature guide
P1E: Wide type miniature guide
L1W: Wide type ball guide
R1A: Standard Roller guide

LIH252000LC N-PCZ

1

Size
L1H:15,20,25,30,35,45,55,65
L1S:15,20,25,30,35
P1U:9,12,15

P1E:9,12,15
L1W:17,21,27,35,50
R1A:25,30,35,45,55,65

Rail length

Material

C: standard

W:with un-harden area
K: SUS

D: Standard with surface treatment

H: SUS with surface treatment
V: Bottom mounting holes

Accuracy
PC: Standard
PH: Precision class

NSK cConfidential

Rail end

N: No butting

A: Right side (G1) butting
C: Left side (G2) butting
B: Both ends butting




Linear Guide Reference system for assembled product

| LH 252000 EMC2G01-P51

Linear Guide series
LH: Standard ball Guide

VH: Ball guide for contaminated condition

HS: Ball guide for high accuracy use
LA: Ball guide for machine tool

HA: Ball guide for high accuracy use
LS: Compact ball Guide

PU: Standard miniature guide

PE: Wide type miniature guide

LW: Wide type ball guide

RA: Standard Roller guide

RB: Compact roller guide

Preload

0: Clearance

1:Slightly

Z: Slightly (random matching)
3:Medium

H: Medium (random matching)

Size

LH: 8,10,12,15,20,25,30,35,45,55,65
VH: 15,20,25,30,35,45,55
LS: 15,20,25,30,35

HS: 15,20,25,30,35

LA: 25,30,35,45,55,65

HA: 25,30,35,45,55,65

PU: 5,7,9,12,15

PE: 5,7,9,12,15

LW: 17,21,27,35,50

RA: 15,20,25,30,35,45,55,65
RB: 30,35,45,55,65

Accuracy

N: Normal

C: Normal (random matching)
6: Precision

H: Precision (random matching)
5: High precision

4: Super precision

3: Ultra precision

P: Standard
K: with NSK K1

N of slider

Rail length

Slider model

Material

C: standard

K: SUS

D: Standard with surface
treatment

H: SUS with surface treatment
V: Bottom mounting holes

Z: Special




Linear Guide Serial number system

A
41-001
Production Year
0: 2010
1: 2011
2: 2012
3: 2013
4: 2014 Production Ordering No
5: 2005 (only for OEM item)
6: 2006
7: 2007
8: 2008
9: 2009
Production month
1: JAN
2: FEB
3: MAR
4: APR
5: MAY
6: JUN
7:JLY
8: AUT
9: SEP
X: OCT
Y: NOV
Z: DEC

NSK cConfidential



Procedure of selecting Linear guide

NSK cConfidential 28



Linear Guide Selection

NSK finear guide crossover

Version 2.0

MOTION & CONTROL" T.Grundmann

- Crossover to competitors

Linear guide crossover  Dimension check
slider § INA rail INA SKF IKO
only only assembly assembly assembly

Boschrail

— Bosch

— BOSCH rail only

BOSCH BOSCH series spedals length
sliders only rail only I R 1805J I 2 JI 3 JI 3 j _| 31 j_l 1000
 ank . — NSK rail only specials
= series size length rail-type  material  ralend  serial no. acc. rail
SCHNEEBERGE | SCHNEEBERGE | R1A | 25 | 1000| L | 7 | N | YE* | P6Z caps
R slider only R rail only

Bl

[ search by competitor reference |

— BOSCH slider only

series preload ace. spedial

[Rissid-[2 1 J2 J-[10 3

2
wn
~
g
8

¥

=]
1

— NSK sliders only

~
=]
1

series size slider preload

|RAA (25 |[EM | Z

w| [l <l =]

[ 36 =-[T86

| [70

| [smas

[To7s - S

J D J " Cdy. | 29200 --

S| A | [ [ 7w -

i, il Ry -y = [F [ 30 -[sam

BACK | PRINT | Closed | All values according catalouges,

competitors load ratings are not

. . inevitably accordin [( )
NSK Confidential it a 150 (DIN




Linear Guide Selection

MOTION & CONTROL NS K L inear Gu i des
Catalogue Calculation
Ver.2.4

Run | Help | Ewir |

Rating life time
Displacement of working point

http://www.nskeurope.com/cps/rd
e/xchg/eu_en/hs.xsl/services-
technical-tools.html

'\ ¥ -\\e -

Series Size  Slider type preload type Load (N) Load position (mm)
LH VIZ5 V|AN ¥ |71 VI Fx Fy Fz X Y Y4
e 2 " 500 © FoGt Yo, 72 drive system 0 0 0
. g #ﬂ yi20 D&@;@--a et 5,50 1 0 500 300 100 200 300
Frd Frzli V. S S — 2
k 200 L] % | == 3
i N = v I = e . i ]"52+ Y W 4
) © _0 g ’— ey !_ | s : - g
i - A 3
e 500 N 9
unit: mm
Basic dynamic load C (N) 25600 |Slider span 500 Fr (N) 300 Fr (N) Fs (N) Fe (N) | Life (km)

Basic static load (N) 46000 |Rail span 300 Fs (N) 500| Slider 1 455.0 175.0 559.3 |= 100000

Preload (N) 196 |Work point Xd 500 Mr (N*mm) 210000| Slder 2 395.0 75.0 439.7 [= 100000

Vertical rigidity (N/um) 206 |Work point Yd 400 | Mp (N*mm) 30000] Shder3 | -245.0| 1750  349.3 |> 100000

Lateral rigidity (N/um) 147 |[Work point Zd 200 | My (N*mm) 50000| Slider4 | -305.0 75.0 | 349.7 |> 100000

Displacement (um)
Dx 04 Back to menu Data clear | Change lay-out Refresh
NSK c Load factor fw| 1.2 Dy 3.8
Dz 5.2 | ]




Linear Guide Selection

MOTION & CONTROL®

KENT A NAKANO selection tool

TOP Equivalent model n INpUtNSK'modelno. Quotation Nistory

Wellcome. cedy, yvour linear guides

Thank you for using (

« Approval drawings

G'//c/(/Speedyw | r - List price

| Username  |[GIINTONY B GroupiD |

Please register

Contact us Links

» NSKGroup Glokal Cortact Site o NSKHome
e Press Releases

» Products
o NSK Lirear Guides

MAFTIN & CONTROL

fiallcome. KEMT A M O nank vou for usi yur linear guide lection tool.

TOP Equivalent model Model selection InputMskKmodelno. guotation history

NSK part number
'_HQSQOOOEINGQ* *RPCE

Prive ostimation————

Quantity | Customer name S Quotation # | SEIE ARG “FéE‘.‘SfE |
Spec sheet|[E |

] I— Amuunt
Wd Application or I Quantity J (GBR) |
ﬁ&pprqval P machine type
FAWINE |t Sl | o cation/function |

Cust
CAD(DXF) [IE dr‘;ﬁy?ﬂﬂ; [ 31




Customized Linear Guide Series

VH series: High performance seal X1 RA series: High performance seal



Quick delivery system

S 1.0Order o
—
Customer NSK Europe
— =
?Z.I?A(le(lei(\ell((e;!t!? customer Aesembled l » Order

Parts order

Japan/Korea Plant

Random-Matching linear guide
can deliver

within 2 weeks standard !!

Linear Guide

Workshop (UK)

3.Collect parts,then
assembled in workshop

|

Warehouse (UK/Germany)

i

il Always parts are stocked
B in wear house

il Y

UID OO0 N wm om e

T e | }U-




Confidential

NSK K1



Technical Future: NSK K1

NSK Confidential

MINERAL BASIS OIL, 100cst

Area of lubrication oil Particle of Polyoleﬁn
contained

Construction of K1 unit
material

| supplied [wt%]

ion oi

O T T T T T T N T O O T T T B

PPN LTINS S
PR T F LS PSR LSS
LS A P P P R S R S
T G AN o T 0N gV L N o @

Lubricat

Travel Distance [km] ac



Technical Future: NSK K1

K1 Life time - test!!

93000km No problem!!

< ,

TP.2

-

K1x2+Initial grease

Test finished, but it could run
much longer !

Only K1x 2

X

TP.1

Ball groove has damage

0 20000 40000 60000 80000 100000

Result km

Maintenance free for
03 000 km and more!!

NSK cConfidential 36



Thank you very much

Confidential



