Completely Non-Magnetic Products
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High hardness, high precision, high corrosion resistance
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Redefining the Cutting Edge

THK-NM1: A special alloy that makes completely
non-magnetic products a reality
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THK-NMT1 is a special alloy that completely resists magnetization and features a
hardness suitable for bearings.

Products made with THK-NM1 offer superior load capacity, high precision,

and smooth motion for environments that require non-magnetic properties.
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Features of products using THK-NM1
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» Non-magnetic
BRZEFUREL
THK-NM1 is almost completely resistant to magnetization, making it optimal for
use in strong magnetic fields or in devices that control charged particles.
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» Superior load capacity
METEEEICBNS

Special heat treating technology is applied to achieve a hardness suitable for
bearings, creating products with superior load-bearing capabilities.
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» Smooth, highly precise motion
EEETHEOIRENIE 2RI

THK-NM1 offers moderate elasticity for bearings, making it possible to add a preload to rolling guides.
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 provide
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 o ) : .
. . ) Ball screws convert rotary motion into linear motion through the use of balls that circulate
K=l <
between the screw shaft and nut.
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Ball Spline

Ball splines transmit torque while moving with linear motion through the use of
balls that circulate between the spline shaft and nut.
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Cross-Roller Ring
SORO—5—UvY Cross-roller rings provide rotary motion through the use of rollers that roll along grooves

in the inner and outer rings.
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Cutting-edge technology supported by THK-NM1
THK-NM1h6< RS iR B il

Equipment that generates a strong magnetic field Equipment that handles charged particles
BB ERES DR BRazH R FZRk >R

MRI scanner
MK EEERER

Transmission electron microscope
ZEREETFEME

Electron beam

lithography system
BT REERE

NMR spectrometer

MR SLRDITER Proton therapy system
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Completely Non-Magnetic Properties

Relative permeability 101
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* Completely non-magnetic indicates the material is almost completely resistant to
magnetization, with relative permeability at or less than 1.01. Relative
permeability is the ratio of permeability of a substance to the permeability of a
vacuum.
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Permeability of a substance

Relative permeability =
P y Permeability of a vacuum
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Hardness and relative permeability of materials
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Unlike conventional materials such as non-magnetic austenitic steel and ceramic, THK-NM1 is able to provide both a relative
permeability that makes it completely non-magnetic and a hardness that makes it suitable for bearings (58-64 HRC).
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Material properties of THK-NM1
THK-NM1DO# & 4514

Relative permeability
LR

Hardness
e

Young's modulus
TR

Corrosion resistance

1.001 to 1.004

58 HRC or greater
58 HRCEL

212 GPa

Equivalent to titanium alloys
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Example component structure for a THK-NM1 LM Guide
THK-NM1Z2ERU. LMAA R2RELIIES DS RERE

LM block LM7Ov%
THK-NM1 + reinforced plastic THK-NM1+3#t752F v ¥

End plate TVR7L—k
Reinforced plastic #&{t752Fv4

LM rail LML =)L
THK-NM1

Mounting screw Eifdfal
Titanium alloy ¥7>&%

Ball R—JL
Ceramic £33y

LM Guide products made of THK-NM1 provide 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.

* For use in a high-temperature or vacuum environment, 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 charged particles
HEBRFICREEZSXEL

For electron microscopes and other devices that require nano-level precision, any residual magnetism 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 a clear image.
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Electron beam
BTIR

Monitor
T=5—

Sample stage
HARRT—Y

LM Guide (THK-NM1) LM R (THK-NMT) LM Guide (steel, etc.) LMFA K (REG3E)
No magnetization is present to interrupt the straight travel of The residual magnetic field prevents the electron beam from
the electron beam, allowing the beam to accurately hit the traveling straight and hitting the sample accurately, resulting
sample and produce a clear image. in an unclear image.
BRERVI BETROBEEEN YT SNR s, B TR HEHCIEREIC HBHIGICLD . ETHRIBEETERV D, BFRIEEICERICH ST,
b ENVWBEREESNS ENVWRERERFSNEWN

Effect a magnetic field has on the electron beam
BFRN\OHISDRHEAA—Y
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Unaffected by magnetic fields
HBDFEERITEWN

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.

HRHEIGEREE (MR & 25 e RESELD BIEAETTELHS5D Y ESIEFEET,
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LM Guide
LM Guide (THK-NMT1) (steel or other magnetized material)
LMAA R (THK-NMT1) LMAA R ($k73 ERMEE T 028K
The LM Guide units are unaffected by the MRI's magnetic field, The LM Guide units are drawn by the MRI’s magnetic field,
resulting in smooth, stable movement. hindering their normal operation.
LMAA ROMRIDFEE S DRSO EZZ T RN BE U AL—XTR LMAA RBMRIDFEE T IS5 ST E SN EERBBEHHITSNS

BEHTR

Effect of a magnetic field on THK products
THKER S DHEAA—Y
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Advantages of Using THK-NM1 Products

Reduces equipment size
KEBEDT IO YAIVITD e
THK-NMT1 is harder than non-magnetic austenitic steel, granting it a much higher load capacity.

As aresult, a smaller product model can be used in place of a larger non-magnetic austenitic steel product,
which helps reduce overall equipment size and lower costs.

THK-NMTI& A =R 77 NRIFBIERMICHE N TRE S < MR EENKIBICEN T,
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20 kN

70

140

HSR20 HSR55

Non-magnetic austenitic steel (HSR55)
THK-NM1 (HSR 20) F—2R T NRIERLESH (HSR 55)

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

Wide operating range
BREMRDYAL

Narrow operating range
BRENED IR

LM Guide downsizing example
T IPAIVTDAA=Y  fFl LMAA RDGE
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Extremely high corrosion resistance
BHTEBNEHRY

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-NMTZBSH TENIHEEZE U TE D BREEFLGEDRE T TOMBEZHKEBLET,
KEAZDERICTDMEMEICELELTE THKIZEBWELELZZ L,

HCl  i&E& 3.5% x 100h
THK-NM1 [ HNOs ### 7% x 100h

| <0.01%
(Test temperature: 298K)
(FABRRE : 298K)
-Ti
| <0.01%
SUS304
| <0.01%

SS Over 60% for both

S N W #1760%5LE
0

0 10 2. 30 40 50 60 7. 8.0 90 60.0

Mass loss due to corrosion BRICEZEERS %

Corrosion test results
BRABEER
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Advantages of Using THK-NM1 Products

Smooth, highly precise motion
ERETEONBREIEERR

LM Guide products made of THK-NM1 provide 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 aresult, an LM Guide made with THK-NM1 achieves what the ceramic version cannot easily do,

offering both high-precision guidance and smooth movements.

THK-NMTEODLMA A RiE LMT7 Oy 7 PLML —)LOR—) LR EASEE IR T I 51cd. FEEN 5T 2T ENTRETT,
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LM block side
M7y 74
Ceramic ball
Iy AR—=IL
LM rail side
LML —)LA8Y

THK-NM1 Ceramic

Elastic deformation
YT AR—Y

The graphs show the relationship between the size of the moment and displacement angle when an Ma moment is applied to
both THK-NM1 and ceramic LM Guide units as well as the rolling resistance data for both types.

THK-NMTEBE L EFI Yy IV RBDOLMAA RIS MaE—AY MMERUBRD. TE—X Y hELEEBOBIRIE LV TEHDIER T — 7 12T ITRUE T,

Table F—L Load Load cell A—R&JL LM Guide LM#-K
—‘ faE
== g )Mamoment —
— —I MaE—*>h C—> Movement direction X774
=—ili=——Ce

LM rail LML—)L

Feeding device *0h#E

LM block LM70Ov %

THK-NM1 Internal clearance<0 HRWEIT=x =0

1.0x10-3 =
£
o g2
c o
s 0.5x1073 2R
°o
0.0 05 1.0 @ 0 15 30 45
Applied moment &#HE—X> Kk (N« mm) Stroke 2 ~O—7% (mm)
Ma moment rigidity Rolling resistance fluctuation data
Ma E—X > ~HlliE BNV IEREST -5
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Ceramic products 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)
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Rolling resistance fluctuation data
EADIEREE T —5
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Contact us about the completely non-magnetic THK-NM1
T2 THK-NMICET3EMEbE 74 —LA

Ty

5
[Clkaneae

English =&

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

Japanese HAGE

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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THK CO.,LTD.

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

www.thk.com

International Sales Department Phone: +81-3-5730-3860
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@®Moscow Office.... 1 +7-495-629-80-47
THK Europe B.V.

@®Eindhoven Office............. Phone: +31-40-290-9500
THK France S.A.S

@Paris Office......cccuverrens Phone: +33-1-7425-3800
North America

THK America, Inc.

@Headquarters 1 +1-847-310-1111

@Chicago Office.....

: +1-847-310-1111
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@®North East Office............. Phone:
.Phone:

@Atlanta Office

@®Los Angeles Office. .Phone:
@®San Francisco Office.......Phone:
@®Detroit Office .Phone:

@Toronto Office.......ceueune Phone:

South America

+1-631-244-1565
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+1-949-955-3145
+1-925-455-8948
+1-248-858-9330
+1-905-820-7800

THK BRAZIL INDUSTRIA E COMERCIO LTDA

......................................... Phone:

China
THK (CHINA) CO., LTD.

@Headquarters .................. Phone:
@Shanghai Branch............. Phone:
: +86-10-8441-7277
: +86-28-8526-8025

@Beijing Branch.....
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1 +86-29-8834-1712
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+55-11-3767-0100

+86-411-8733-7111
+86-21-6219-3000

+86-20-8523-8418
+86-755-2642-9587

+86-21-6275-5280

Taiwan

THK TAIWAN CO., LTD.

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

South Korea
@Seoul Representive 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 1 +91-72-7600-2071
@Chennai Branch ... 1 +91-44-4042-3132
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