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NSK K1™ TECHNICAL SHEET <AuTOMOTIVE MANUFACTURING EQUIPMENT>

Maintenance free "Long Life even in Severe Environments"

Actual results from welding machines, the most severe environment in automotive plants
Ball detericration

Sampla No.1 Sample No.2
Product: LH300200EL1- PCZZ (Fluorinated black chrome plating) (without NSK K1) ~ (with NSK K1)
- Sample No.1: Double seal+Protector (no MSK K1) N = - T ' 3
- Sample No.2: NSK K1 attached+Single seal+Protector
Tested on the same welding machine at the same place in
automotive production line

- Sample Mo.1: 10.5 months operation

- Sample Mo.2: 13 months operation

Operating conditions

Rail raceway deterloration

Sample Mo.1 Sample No.2
Conparison after running (without NSK K1) (with NSK K1)

Sample No.1: Rail and ball slide raceways and balls
showed rust and extensive deterioration

Sample No.2: Rail and ball slide raceways and balls
had no rust and only slight deterioration
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NSK KIT™ TECHNICAL SHEET <AuTOMOTIVE MANUFACTURING EQUIPMENT>

Proposal for Cost Reduction for Automotive Manufacturing Plants

- Reduced expense for [ubricants (see graph in the right)
- No oil or grease supply systems required

> Reduced epuipment cost
- Improved machine design time and efficiency

= Mo piping design required
- Better for the environment

= NSK K1 reduces lubricant consumption,

minimizes waste oil

Applications

- Lifter & Carrier - Conveyor systems

- Part storage & retrieval equipment - Sorting equipment

- Engine chassis decking equipment - Vibration testers

- Under body welding machines - Assembly machines

- Body line convayors - Deferential gear grinders

- ldentification stamping maching
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Comparison of lubricant consumption

Estimated cil consumption in the test aquivalant to & years

running (for 4 LH45 sliders)
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NSK K1™ TECHNICAL SHEET <MACHINE TOOL>

High Load Life Test Using Cutting Coolant which is

Contaminated with Cast Iron Particles

Product LY45BNZ4 {3 samples of different lubricant conditions)
Test conditions

- Load 1000kgf per one ball slide

- Preload 420kgf - Grease AVZ2

- Feed average 24m/min - gtroke  400mm

- Contamination Coolant "MICROCUT 3850LH" dilution 30:1 FCD45
particles 115 MESH (<125um) added at 5% (by weight)
- Pattern 2 days in coolant (ball grooves of rail are immersed)
5 days no coolant

Frictional force change

15 Test results
Condition Resolt
5 &ruhl A Distance K],
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NSK K1™ TECHNICAL SHEET <MACHINE TOOL>

Comparison of lubricant consumption
- Reduced expense for lubricants (see graph in the right)

- No oil or grease supply systems required Estimated oil consumption in the test equivalent to
= Reduced equipment cost 5 years running (for 4 LY45 sliders)

- Improved machine design time and efficiency
= No piping design required

- Better for the environment 0000
= NSK K1 reduces |ubricant consumption,
minimized waste oil aeqaq | 0-3750¢ x1Bhriday
x250 daysiyear x 5 vears
x4 slides=30000cs
E 20000
11}
3
Applications = 15000
- Machine Tools and related equipment %
- Horizontal M/C telescopic cover LB
- Laser cutting machine (X, ¥ axis)
- Pallet changer 5000 —— e
- Water jet machine jg . shice
n -
NSK K1 il
with grease lubrication
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NSK K1™ TECHNICAL SHEET <wOODWORKING MACHINES>

Long Life even with Wood Chip Contamination

Life is 2 times longer than standard double seals in Running test in wood chip
woodworking machines

Comparison test between NSK K1 and standard double seal

Test conditions

Product: LH3I0AN (Preload Z1) Lubrlcation: Standard double seal... AVZ grease

Feed rate: 20my/min MSK K1 ........ NSK K1+AV2 grease

Stroke: 400mm Load: 480N per one ball slide /
Wood chip contamination: Set the product in the box with bottom area A, then put 240g of wood —

chips on the rails. Put back removed wood chips to rails 3 imes/day.
[High velume of chips]: A=145mm (width) x 700mm {length)
[Medium velume of chips]: A=170mm (width) x 700mm (length)

Wood chips

Test results (high volume of chips) Test results (medium volume of chips)
NSK K1 Running 2100Km NSK K1
Running S500Km

Standard Standard

double 1000Km E/C* braken double SEO0KM E/C" broken

seal geal

0 1000 2000 3000 4000 5000 600D 0 1000 2000 3000 4000 5000 6000
Running distance [Km] Running distance [Kim]

*E/C: End cap (ball circulating part of Linear quade)
5
Courtesy of Steven Engineering, Inc. - 230 Ryan Way, South San Francisco, CA 94080-5370 - Main Office: (650) 588-9200 - Outside Local Area: (800) 258-9200 - www.stevenengineering.com



NSK K1™ TECHNICAL SHEET <wooDwWORKING MACHINES>

- No ail or grease supply systems required
= Reduced equipment cost
- Improved maching design time and efficiency
= No piping design required
- Better for the environment
= NSK K1 reduces lubricant consumption,
minimizes waste oil

Lumber cutting machine

Applications

Wood working/Lumber industry/Carpentry epuipment
- Router

- Sawing/Milling

- Precut M/C

- Automatic lumber cutting machine
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NSK K1™ TECHNICAL SHEET <SeMICONDUCTOR and LCD MANUFACTURING EQUIPMENT

Low Particle Emission

Combining the NSK K1 with LG2 grease for low particle emission is comparable to using vacuum grease.

Comparison of Particle Emission Characteristics

e ——————————————

Cinear Guide: NGK EEEﬁq
wpeed: B00mMmms

= NSK K1 + general grease
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o | |
2 NSK K1 + G2 grease
&

100 e —

acuum grease —
10
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NSK K1™ TECHNICAL SHEET <seMICONDUCTOR and LCD MANUFACTURING EQUIPMENTS

Good Operability High Performance Lubrication — Maintenance free

(Stable Dynamic Friction Force)

Dynamic friction force is 1/3 fo flucrine type grease (at 20m/min). Over 25,000km running with only NSK K1
Dynamic friction force
Sample: LS20AL Preload: Z1 Endurance Test without Additional Lubrication
2-.5 [ =i b= e e B e R
| f_,,ffj' Test conditions
B Fluorine type greass__— Sample: LH30AN Preload: Z1, Z3
g 15 (High speed test) (Moderate speed test)
1L Speed: 200m/min Speed: 60m/min
g e NS K1 +LG2 graase 3 Stroke: 1800mm Stroke: 750mm
= - " Load: 63N ball slide Load: None
D =
(i} 5 10 15 20
Speead (m/min) B | R —
(middl : i} Aurnning 14000Km
Dynamic friction force change ; i ‘ |
(100%at the beginning) MNSK K1, Z3 :
- ? Au 14000
B R S {pactocosed e
B _ NSK K1, Z1
. . . . :
s & Sample: LHI0AN -- kbl | | Running 25000Km
g 50 —e— Installed MEK K1 with no grease -- No NSK K1 |
) | R LR PR P th[ﬂ'l . -
f: """"""""""""""""" e e it 0 5000 10000 15000 20000 25000
L — . : ; . M Running distance [Km]
0 1000 2000 3000 4000 5000 G000 7000 BOOO 9000 10000

Aunning distance (lm}
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NSK K1™ TECHNICAL SHEET <seMICONDUCTOR and LCD MANUFACTURING EQUIPMENT>

Excellent Lubrication for Cleaning Equipment

Wear life is 3 times longer than normal seals under wet conditions

Endurance test in water

Test conditions

Product: LS30 stainlass steal Preload: Z1
Load: 480Kgf Stroke: 400mm
Speed; 24m/min Lubrication: Grease full pack

Water Exposure: Hun in water 1 day per week,
(Viscosity index: 280, Viscosity: 580cst)

Waar an rail groove Rusted inside ball slide

Standard
double saal 7 D0k
NSK K1+
Standard seal 2700km Compleled
Wear on rail groove {ﬂﬂ_ghla 10 run)
¥ £00 m'm 15'cm zﬂ'un:b Es:uu au'm

Running distance (kmj
* E/C: End ¢ap (Ball circulating part of Linear guide)
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- Chamfering M/C for LCD panel
- Material handling for LCD panel
- Inspection M/C for LCD paneal

- Thin film deposition equipmeant

for semiconductor

- Wafer cleaning MG

- Chip mountar

- Polishing machine

- Handler & carrier arm
- CMF
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NSK K1™ TECHNICAL SHEET - | >

Keeps equipment and adjacent areas clean

NSK K1 installed linear guide ‘ '
, Grease lubricated linear guide

Replanishing grease is not required
s0 machines are kept clean

Keeps machine clean Overflowed grease
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NSK K1™ TECHNICAL SHEET <vcoical / NURSING EQUIPMENT. FOOD PROCESSING

High Perfarmance of Lubrication — Maintenance free

Dynamic friction force change Over 25,000km running with only NSK K1

Good Operability

(Stable Dynamic Friction Force)

100 {100% et the beginning) Endurance Test without Additional Lubrication
— H .......
£ g

m N SRS N Y RS Sy W LT . TLP . T R SRR T
g BOl Sarnple: LSI0AN Test conditions
g 50 - --------- —e— Installed NSK K1 with no grease -~ Sample: LH30AN Preload: Z1, Z3
e e e (High speed test) (Medium speed test)
E I o= o o i e S g S e R N AL i Speed: 200m/min Speed: B0m/min
& 10 oA e e Stroke: 1800mm Stroke: 750mm

00 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 Load: 63N/1 ball slide  Load: None

Runnireg distance (km}
Oil supply of NSK K1 and Dynamic friction force

8 20 :
T [ =00l supply ] NSK K1, 21 TN
; T 1 =& Dynamic friction farce . L E (middle spasd) Aunning 140008m
z el 1 Degreased andoaps, ball slida and rail “4 16 E
= 114 & NSK K1, 23 .
T 5- {12 g (middle spaed) Running 14000Km
= 10 2
g; : Bl NSK K1, Z1

B3 (high spaad)

3 6 | Running 25000Km
i 4 No NSK K1 Broken at 79Km
== : Na lubricaticn
3= - 0 e 5000 10000 15000 20000

UG 1000 2000 3000 4000 5000 GOOD 7000 AR

Running distance [Km]

Running distance (km}

Sample: LHI0AN-Z1 only with MSK K1
Speed: Average 38.4mimin  Stroke: 800mm  Load: Ne load
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NSK K1™ TECHNICAL SHEET <ucoical / NUBSING EQUIPMENT. FOOD PROCESSING

Maintains Good Lubrication even when Exposed to Water

Wear life is 3 times longer than normal seals under wet conditions App“ca[iuns

Endurance test in water - Body examination equipment
- Blood analyzer

_ Test conditions - Examination tables & Hospital beds
Product: LS30 stainless steal Preload: Z1 - Seanning equipment
Load: 4B0Kgf Stroke: 400mm - Other analyzer
Speed: 24m/min Lubrication: Grease full pack

- Mursing equipment & The handicapped aids

Water Exposure: Immersed in water 1 day per week, - Food processing

(Viscosity index: 280, Viscosity: 580cst)

- Food transporting equipment
Blood analyzer

Standard
doulble seal 10km

NSK K1+

Standard seal 2700k Completed

Wear on rail groove [Et:f‘,ﬂﬂh‘rﬂ to run)
0 500 1000 1500 2000 2500 3000

Funning distance (km)
* E/G: End cap (Ball circulating par of Linear guide)
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