High-Performance
Non-Magnetic Products
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Non-magnetic products
with optimal features for bearings

Non-magnetic, high hardness, high precision
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Redefining the Cutting Edge

THK-NM1: A special alloy that makes high-performance
non-magnetic products a reality

SHEEFEERMETEICT 2/ %EE THK-NM1

THK-NMT1 is a special alloy that almost completely resists magnetization and features a
hardness suitable for bearings.

Products made with THK-NMT1 offer superior load-bearing capabilities, high precision,
and smooth motion for environments that require non-magnetic properties.
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Features of products using THK-NM1
THK-NM1ZERLUVcRRDER

» Superior non-magnetic properties
=K EDIERE M
With a relative permeability of less than 1.005, THK-NM1 offers superior

non-magnetic properties that make it almost completely resistant to magnetization
and optimal for use in strong magnetic fields or in devices that control charged particles.
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» Superior load-bearing capabilities
MEEEREICENS

Special heat treating technology is applied to achieve a hardness suitable for bearings, creating products
with greatly superior load-bearing capabilities compared to conventional non-magnetic austenitic steel.
This also helps keep equipment more compact overall by making it possible to select a smaller product than before.
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» Smooth, highly precise motion
BEETESHBEIZTERRA

THK-NM1 offers moderate elasticity for bearings, making it possible to add a preload.
This enables high-precision operations through its smooth, clearance-free motion.
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THK-NM1 can be used to manufacture products that meet customer requirements.
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LM Guide The LM Guide is a product where balls roll between an LM rail and LM block to guide
LMAAR linear motion.
THK was the first company in the world to use rolling motion to achieve linear motion.
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Ball Screw Ball screws transmit thrust and convert rotary motion into linear motion through
R—ILRal the use of balls that circulate between the screw shaft and nut.
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Ball Spline Ball splines transmit torque and guide linear motion through the use of
R—ILRTS5A > ') balls that circulate between the spline shaft and nut.
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Cross-Roller Ring

Cross-roller rings guide rotary motion through the use of rollers that roll between
JO0Z20—7—=U>J i

the inner and outer rings.
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Cutting-edge technology supported by THK-NM1
THK-NM1 b < & e im kil

Equipment that generates a strong magnetic field Equipment that handles charged particles
BEIGERES TS BazHE R FZik S
MRI scanner Transmission electron microscope
MRS ERERES ZIERE T MR

Electron beam
lithography system

BFREBEXE
NMR spectrometer
S EBATER Proton therapy system
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THK-NM1: A High-Performance, Non-Magnetic Material

Relative permeability

N < 1.005°

*THK defines “superior non-magnetic properties” as having a relative permeability of less than 1.005.
*THK T HBHEED T 005K BERKEDIBIEE LTEDET,

Relative permeability is the ratio of permeability of a substance to the permeability of a vacuum.
WBEREE R MEDEREEEEZDEREEDL T,

Relati it Permeability of a substance J— MEDE
elative permeability = =
P y Permeability of a vacuum BHZEDE

THK-NM1 combines superior non-magnetic properties with the optimal hardness for bearings
THK-NM1EEKEDLLEH R E#Z B U BEZMIL

Hardness and relative permeability of materials

Relative permeability  tHER= (n)
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Unlike conventional materials such as non-magnetic austenitic steel and ceramic, THK-NM1 is able to provide both superior
relative permeability and a hardness that makes it suitable for bearings (58 to 64 HRC).
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Material properties of THK-NM1
THK-NM1DO# & 451

Relative permeability Less than 1.005
HoERgER 1.005K
Hardness
- 58 to 64 HRC
Young’s modulus
vy 212 GPa
Corrosion resistance Equivalent to titanium alloys
i 81 FIVERERE

Example component structure for a THK-NM1 LM Guide
THK-NM1ZERU.LMAA RERELIIEE D REMKH

LM block LM7AOv¥
THK-NM1

End plate T K7L —F
Reinforced plastic 58t 75X Fv o

Mounting screw EifitaU
Titanium alloy 7% > &%

LM rail LML—=JL
THK-NM1

Ball R—JL

Ceramic E53vo %

Using THK-NM1 for the LM Guide's existing LM rail and LM block models makes it possible to create a non-magnetic
LM Guide with high load-bearing capabilities.

* For use in high temperatures, vacuums, or other special environments, metal end plates and gas vent holes
(for shortening evacuation time) can be provided. Contact THK for details.
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Advantages of Using THK-NM1 Products

No effect on electron beams
EFRICEEEZSZ BV

For electron microscopes and other devices that require nano-level precision, any residual magnetism

in the lens barrel will deflect the electron beam, preventing the device from capturing an accurate image.
Using THK-NM1 LM Guide units for the guide portions of the stage will prevent residual magnetism,
allowing the electron beam to travel straight and resulting in an accurate image.
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Electron beam flow in an electron microscope
BFEMIRICEITEEFROAN

—— Electron beam

BFi

Monitor
-5 —

Sample stage

LM Guide (THK-NM1)

HPRF—Y
The effect of residual magnetism on an electron beam
BFRNOEBBRIOEZEAA—Y
Sample Sample
B A

LM Guide (steel, etc.)

No magnetization is present to interrupt the straight travel of
the electron beam, allowing the beam to accurately hit the
sample and generate a precise image.

BREFOIT BFROBEENHITSNBRWcH BFREOFBHTIEREIC
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The residual magnetic field prevents the electron beam from
traveling straight and hitting the sample accurately, resulting

in an imprecise image.
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Unaffected by magnetic fields
BIZDEEZZITEW

MRI machines generate a strong magnetic field that pulls on any kind of magnetic material.
Using THK-NM1 LM Guide units for the guide portions of the bed enables it to move smoothly,

unaffected by the strong magnetic field.

S[IHFBEGREE (MR (3. RS ERESEDH HIERTTESLHS5DEYEIEFTEET,
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Effect of a magnetic field on THK products
THKE@mEBIZDOZEAX—Y

LM Guide (THK-NM1)

The LM Guide units are unaffected by the MRI's magnetic field,

resulting in smooth, stable movement.

LMA A RDBMRIDFELET BHIBDHZEER TR,
LBEUVCAL—XIBREE N FIRE

LM Guide
(steel or other magnetized material)

(B EBMEZFTV 2R

The LM Guide units are drawn by the MRI's magnetic field,
hindering their normal movement.

LMA A RBMRIDEET 2RI IC5ISHFESN.
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Advantages of Using THK-NM1 Products

Reduces equipment size
REDYIVYAI VT Ak

THK-NM1 is harder than non-magnetic austenitic steel, granting bearings made of this material much higher
load-bearing capabilities. This makes it possible to select a smaller product than if non-magnetic austenitic steel were used.
As a result, THK-NM1 products help reduce the overall size and cost of equipment.

THK-NMT{& A =27 1 S RIFFIETH ICLE N TEEN S W osH THK-NM TR OB 2 [ EIEENKIBICENE T,
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LM Guide permissible load and size comparison (Model HSR)
LMAA ROFBRREE Y1 X LB (HSR)

70
140
HSR20 HSR55
THK-NM1 Non-magnetic austenitic steel (HSR55)
I —=RTF A NRIEH MR (HSR 55)
Load capacity . Load capacity .
s > About 27 kN T E . About 26 kN

Difference in range of motion granted by reduced component size
oA IVTICL B EEDE

Non-magnetic austenitic steel (HSR55)
THK-NMT1 (HSR 20) I —RTFANRIEHEH (HSR 55)

Mass: 2.65 kg/1 block and rail set (1 m) Mass: 19.6 kg/1 block and rail set (1 m)

Wide range of motion
AT AYA W

o Narrow range of motion
T BIEREFAE N



THK-NM1EmBERD XY v k

Extremely high corrosion resistance
BHTENLHERIE

THK-NM1 demonstrates extremely high corrosion resistance even in environments with corrosive agents.

* Please contact THK regarding the product's resistance to specific chemicals.

THK-NM1EBOTENEMBEEZE L TED BEEERGEDRE T TOMBEZHELET,
KEXDERICHIBMEMEICBE UL TR THKICEHWEbELEE L,

HCl &% 3.5% x100h
THK-NM1 W HNOs ##8 7% =x 100 h

| <0.01%
(Test temperature: 25°C)

(HBRE : 25°C)

B-Ti
| <0.01%

SUS304
| <0.01%

SS Over 60% for both

O o0
0

.0 10 20 30 40 50 60 7.0 80 9.0 60.0

Mass loss due to corrosion BERICLKDZEERY %

Corrosion test results
BEABRER



Advantages of Using THK-NM1 Products

Smooth, highly precise motion
BRETESHLBEEZERR

LM Guide products made with THK-NM1 feature a moderate level of elastic deformation in the LM block and
LM rail surfaces that come in contact with the balls, which allows a preload to be applied.

As a result, an LM Guide made with THK-NM1 achieves what the ceramic version cannot easily do,

offering both high-precision guidance and smooth movements.

THK-NMTEOLMAA RIZ LM77 Oy 7 PLML =)L OIR— )L EREIEEICHEEER T 2D, FEZN 5T HIENTRETT,
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LM block side

— LMZ7Ow 71
Ceramic ball
LIIy I AR—=)L
LM rail side
LML —JL{8
THK-NM1 Ceramic

Elastic deformation
HEZTAA—Y

The graphs show the relationship between the size of the moment and displacement angle when an MAa moment is applied

and the rolling resistance data for THK-NM1 and ceramic LM Guide units.
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Ceramic products are extraordinarily hard and tend not to demonstrate elastic deformation, so rolling resistance fluctuates
greatly unless there is clearance. However, products with clearance undergo significant initial

displacement, which negatively affects the precision of the guide. (See figures below)
EIIVIAMBEENEBICES<HEER UKW HERICTELREZEEZIBVNERICIF ENDIETEOEEBNEBIRKICKEEDET,
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Contact us about high-performance non-magnetic products
SREFEERNAIICEIZIEMEDEZA—LA

www.thk.com/thk-nm1/contact/en

English #&E

Japanese HAE
www.thk.com/thk-nm1/contact/jp

® “LM Guide” and “ £&)), ” are registered trademarks of THK CO., LTD.

@ The actual products may differ from the pictures and photographs in this catalog.

@ Outward appearances and specifications are subject to change without notice for the purpose of improvement. Please consult with THK before using.

@ Although great care has been taken in the production of this catalog, THK will not take any responsibility for damage resulting from typographical errors or omissions.

@ For exports of our products and technologies and sales for export, our basic policy is to comply with the Foreign Exchange and Foreign Trade Act and other laws
and regulations. Please consult us in advance if you want to export our products by the piece.
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All rights reserved
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THK CO.,LTD.

Headquarters 2-12-10 Shibaura, Minato-ku, Tokyo 108-8506 Japan

International Sales Department Phone: +81-3-5730-3860

www.thk.com

Europe
THK GmbH

@ European Headquarters....Phone:
: +49-2102-7425-0

1 +49-7141-4988-500
1 +44-1384-471550

: +39-02-9901-1801

1 +46-8-445-7630

1 +43-7229-51400

1 +34-93-652-5740

@ Dusseldorf Office..... Phone
@ Stuttgart Office . Phone
@ U K. Office.... Phone
@ ltaly Office ... Phone
@ Sweden Office.. Phone

@ Austria Office....
@ Spain Office..

@ Turkey Office.....ccoveeeee. Phone:
@ Prague Office ........ccc..... Phone:
@ Moscow Office................ Phone:

THK Europe B.V.

@®Eindhoven Office............ Phone:

THK France S.A.S.

@ Paris Office........cccceveeuene Phone:

North America

THK America, Inc.
@Headquarters
@ Chicago Office..

RAXFE—ERKED

+49-2102-7425-555

+90-216-362-4050
+420-2-41025-100
+7-495-649-80-47
+31-40-290-9500

+33-1-7425-3800

: +1-847-310-1111
: +1-847-310-1111

REXBIERRED

R % OFC Tel 03(5730)3829 KRB OFC
RRE-ELH Tel 03(5730)3820 NEFZIE
REF_EEH Tel 03(5730)3830 BEX%ZE
NIl # X B Tel 049(291)7227 BEXZE
& XE Tel 022(206)1301 BREER
FEEZF  Tel 018(831)5553 EREZE
FEHEXE Tel 028(683) 2225 BRFXE
EMXE Tel 0258(37)1011 HEhEZE
BiXE Tel 029(271)9311 L EEER

@ North East Office............ Phone: +1-847-310-1111
@ Atlanta Office 1 +1-770-840-7990
@®Los Angeles Office. : +1-949-955-3145
@ San Francisco Office.. 1 +1-925-455-8948
@ Detroit Office 1 +1-248-858-9330
@ Toronto Office................. : +1-905-820-7800

South America
THK BRAZIL INDUSTRIA E COMERCIO LTDA.
Phone: +55-11-3767-0100

China

THK (CHINA) CO., LTD.

@®Headquarters.................. Phone: +86-411-8733-7111
@ Shanghai Branch............ Phone: +86-21-6219-3000

@Beijing Branch.... Phone: +86-10-8441-7277
@ Chengdu Branch .... Phone: +86-28-8526-8025
@ Guangzhou Branch ........ Phone: +86-20-8523-8418
@ Shenzhen Branch........... Phone: +86-755-2642-9587
@ Xian Branch ....Phone: +86-29-8834-1712
THK (SHANGHAI) CO., LTD....Phone: +86-21-6275-5280

Taiwan

THK TAIWAN CO., LTD.

@ Taipei Headquarters......... Phone: +886-2-2888-3818
@ Taichung Office : +886-4-2359-1505
@Tainan Office.......cccevuennne : +886-6-289-7668

South Korea
@ Seoul Representative Office....Phone: +82-2-3468-4351

Singapore
THK LM System Pte. Ltd.....Phone: +65-6884-5500

Thailand

THK RHYTHM (THAILAND) CO., LTD. LM System Division
@®Bangkok Branch............... Phone: +66-2751-3001
India

THK India Pvt. Ltd.

@ Headquarters & Bengaluru Branch ....Phone: +91-80-2340-9934
@®Pune Branch...........cc........ 1 +91-72-7600-2071
@ Chennai Branch 1 +91-44-4323-5430
@ Ahmedabad Branch 1 +91-79-4890-0041
@Delhi Branch................... : +91-124-401-0885
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