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Force sensor
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TA MIA

Force sensor

D] A2 HIA

Micro-force sensor

AIEE:

Sensor amplifier

MM Y=
Sensor amplifier

P.173

nZg M
High-rigidity sensor
R.165
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Force sensor

0] A2 44

Micro-force sensor

| Application examples

AN HIEoto] H

Connection with a sensor amplifier

0|43 9|z (4h21)o] 37|9t K|S WRE o o HEELic

sed for various uses that require measure

@tt= E2| Mt (3R A7)
Puncture force of the needle tip

F|S(AetE)ClHo| A 2| DIAHEHX

Detecting micro contact of a brittle device

dentification of a minute external forc

) 1sile, compressive and bending
“es for a test specimen

@0 F(H) ZLEY

Measuring a micro thrus

oot =3
2asl

Me ring friction force



Model Lineup

© =7 2UX|L; Z=0ll K2t 45 F BE 20| FH|Z|0f AELICE
© ZX| ekol [t AU (FEA)", "UYB(5I5RM)", "YY/ATE’
ox

=d
® 2 7AIL]| Z|HoHEl HAEDIO|XE CHSeH ELICEL Y F2 Alzil=R1 P. 1398 Hxoh FHAIR.

o

UASLICH

@ Four types are available according to measuring range and sensitivity as standard.

@ By means of direction of detection, types designed "for pressing force," "for tensile force" and "for both pressing
and tensile forces" can be selected from.

® A customized type optimized for your required specifications is also supported. See P. 139 for custom case studies.

A=ER olzh- AxEE &9 el Eits -
Sensitivity type Appearance, Detecting direction | Measurement range Resolution B Tl Dl
BEAm
Pressing direction
oy
Tensile
En A g direction
(BERE) 0~100 mN 20 uN _ #
Ultra-high sensitivity AXE &104f) (=0.002 gf) FSTM-0.1NC]
Detecting
area
BRE 0~1N 0.1TmN ®
. N Ol %tk QrotHlsE . . FS1M-1NO
High sensitivity Tensile directio F":;eussci)ng directic (=100 gf) (=0.01gf)
P. 157
PRE 0~5N 0.5mN _ #
Middle sensitivity (=500 gf) (0.05 gf) FS1M-5NO
BERE 0~100mN 50uN ~ _
Ultra—high sensitivity (=10 gf) (=0.005 gf) FSCU1-0.1N-5
AEHC HOIXI
ororutat MMOIS
HHOO
Pressing direction
# 00 AX| YES LIEHE 2|=2H S{2L|Ch P: #BEMA T:HE B: 4Y/UE L&
The O symbol indicates the detection direction. For press For tensile For both press and tensile

AMELE

How to use

© M AT (P.173)2f Z|F HESH0] AL RILICE
© A AX|S0]| I LU = FHOMY Y| = 2ofl H|2er HH(0~+10V)0| M HIOfA S ELICY.
© =3 TU0| A5 SotH, YU = HOotEII= 20| FeHPLIC

@ To use the sensor, directly connect it with the sensor amplifier.

® A voltage (0 to +10 V) proportional to the pressing force or tensile force applied to the sensor's detecting area will be
output from the sensor amplifier.

@ The pressing force or tensile force can be calculated by multiplying the output voltage by a coefficient.

F (N) HS=HI| (fl)
Example of voltage measuring equipment

el Na=] oF oF 24 (4B 1) ol

Tensile force | | Pressing force F (N) (e or o1ztat)

goeoo
8}
a

\/Out (\/) T Pressing or tensile force
GND 302 — - =
Ground c?b\e = — = = _VOUt (V) (H=EX) x?:II'Ej;“_J'K_X(N/V)
ESMLI(ZH) Output voltage Sensitivity coefficient
EENE Output voltage (measured value) KEZAESA O JIXH
Sensor cable Set forth in the manual

[Q THK PRECISION CO., LTD. | H|Z 22|, Demo®X| QM2 SHRACNRY (F)F AR s FUAIL.
D https://WWW.thkprec]s]onlcoljp T.031-726-1585 M. 010-5640-1586
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Forcesensor [ENGIC UNVIDRA DS

Micro-force sensor

MY

Detailed specifications

LA s e
Ultra-high sensitivity

High sensitivity

B35: 20 uN(=0.002 gf) =85 0.1mN(=0.01gf)

Resolution Resolution
D—i): =13=13 otot= 153 O| Rt g%"/gé,’ gtg Ootot = 153 O| Rt = %I.c:)} / @Q %rg
ENE SrerE(HREER) QIZE(515RM) SR a——— erers(HREEm) elEE(55&A) Ear (oith prEssiie
Detectable direction For pressing force| For tensile force . i iFor pressing force | For tensile force .
and tensile forces ! and tensile forces
Al
Mocx?el FS1M-0.1NP| FS1M-0.1NT | FS1M-0.1NB | | FS1M-1NP FS1M-1NT FS1M-1NB
g der irectic
Tensile directio
2|2
Appearance E
Detecting
area
=3 0~100 mN +50 mN P 0~1N +0.5 N
Measurement range (10 gf) (=15 gf) : (=100 gf) (=£50 gf)
2ils 20 N P 0.1 mN
Resolution (=0.002 gof) - (=0.01 gf)
Bh= THE A £20 UN Do £01mN
Repeatability 0 . +0.1m
Linearity A 1%
e 343 pm/N » 0
Rigidity um . 50 pm/N
L3l [
) Dy e 156 Hz . 185 Hz
Z A=t Load .
Resonant frequency 25 Lo
10 g GHAl 77 Hz b 144 Hz
Load Vo
TER HRGA| HOlHA - HHGA| HOlHA
Built=in sensor Capacitive displacement sensor [ Capacitive displacement sensor
=M ME [
Body mass 100 g [ 409
SHHE Eexel) 2082 (REH UL £3) P 20Iss2 (R L2 £3)
Body material (surface treatment) Aluminum (Electroless nickel plated) [ Aluminum (Electroless nickel plated)
Dimensional drawing P. 159 P. 159

HIE A0l CHSt]  Product usage notes

@ ZAX|H0|| X|OLt RESS O ALSOtAlE L=, Ti=fo| 2H S APHoH| Ho[3{0]| &2 FHL.
FAOA et O] Y0IES A0 Y S Z7FoI0] ESHRILIC.

o
10

£ 92 Jajme; 2ol gLict

@ 30| |9t £ TYo| T

@3T S42 T FIi0 AZoI0, R (2H5)2l F0/2F ST W23 | trade-off FLIC,
O =TT L, HAHY SE YT FUAILHAY AIE P. 1618 HXeH FHAIL.

® 4124 Zol 1608 ME FAIR

@ If using with jigs or components attached to the detection surface, let us know the approximate weight of
these in advance. We will use dummy weights to calibrate the balance before shipping.

@ The relationship between force detection and output voltage is shown in the graph on the right.

@ The response characteristics depend on the resonance frequency and there is a trade-off between high sensitivity (resolution)
and fast response time.

@ Contact us for information regarding measurement range, sensitivity and shape changes. See P. 161 for custom case studies.
@ See P. 160 for usage precautions.

| Q THK PRECISION CO,, LTD. ] HZ 20|, Demoitk| Q82 SN2 (X)=YO R Ykl TAAL,
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




SUE (vmE) _ E-LR g
' Ultra-high sensitivity

Middle sensitivity

b

2315 : 0.5 mN(=0.05 gf) B85 50 uN(50.005 gf)
Resolution Resolution

oot /oIEe o |
SrS(RER) | QIZE(3RM) ‘

. : For both pressing :
For pressing force For tensile force : -
and tensile forces ! FSCU1-0.1NS

FS1M-5NP FS1M-5NT FS1M-5NB

SHEE CEYy

Tensile directio Pressing directic

Pressing direction

0~5N 25N P 0~100 mN
{5 500 gf) (5225000 | | (=10 af)
0.5 mN P 50 pN
0054 Do (0,005 gf)
+0.5mN £50 pN
+1% +1%
9.9 umMN 96.9 um/N
400 Hz 302 Hz
316 Hz

HHGYA HPlA

= - Strain gauge sensor
Capacitive displacement sensor gaug

40 g 10 g
220is 83 (R LA £2) L (2205 83 (RVH LR =)
Aluminum (Electroless nickel plated) . Aluminum (Electroless nickel plating)
EP. 159 B E2P. 160

o AXAlL] =TS Output voltage polarity

AAS(FER) QIEE(5I3RA) UAE /AT LE
For pressing force For tensile force For both pressing and tensile force
BHESIA| OV 0V at no load - BHBIA| OV 0V at no load - BHEBSIA| BV 5V at no load
- L=20| ofgh £ HUAS QI of| oft Y A - REOM +ETY, YUAM -ETY
Pressing fo rce inc reases p ressure Tensile force inc reases p ressure Pressing force inc reases p ressure, tensile force dec reases pressure
ZFQH(V)
=30 "
Max.10 Max.10
[0} = (0]
= 28
I -3
X-I > lxj >
é—'_ g oF g
=
H o5 5
(V) S V) 3
0 SSE(PEN) [N] 0 228 (3 H) [N] I O w=sEREN) [N]
Pressing force ensile force Tensile force Pressing force

HMzd =g(QEM =)ol wE2 P.1758 Y8 FA L.

Refer to P. 175 for information on zero point (off-set) adjustment.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 242 SACE/Y (F)FAUCE et FUAL.
D https://wwwlthkprecision.Coljp T.031-726-1585 M. 010-5640-1586
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EA MM
Force sensor

o8 K|

Dimensional drawing

Micro-force sensor

CAD

0] A2 M

CAD OIOIE (2D, 3D)S

The CAD data can be downloaded (2D, 3D) on the website.

WEBOIA CI22E & & JASLICH

_*_ J__' Ij:II-E Ultra-high sensitivity

FS1M-0.1N(P), (T), (B)

CEus

Pressing direction

EEEE
Tensile
direction

J_—IIJZII-E High sensitivity
FS1M-1N(P), (T), (B)

2-94.5 Holes, $8 C'bored Depth 11

2-M3 Depth 6 16

o & ﬁ
°©

52
— Y
(N 74
o | o
‘e N
2-Sensor
Position
Adjustment ﬁ
Screws Hexgon Socket Screw (flat point type)
Sensor Cable (2 m) 4 H7 ( 18'012) Depth 10
[ | 2
vZzZZZT [aV]
Ground Cable (2 m)
4-M3 Depth 5
32
| | e

o
16

SHE

KIOUZ(FSTM-TN)2t SZE(FSTM-5N)= 5L AdoLct

- o=

Middle sensitivity

FS1M-5N(P), (T), (B)

High sensitivity (FSTM-1N) and medium sensitivity (FSTM-5N) are the same shape.

See

Tensile directio

directic

2-M3 Depth 5

Sensor Cable (2 m)
[(IT=A———0O o
CEARE:
) —
Tz
Ground Cable (2 m)
2-Sensor Position Fixed end
Adjustment Screws 16
&
= ©
—
2-M3 Depth 5

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp

Eo| M
X2 52 AX| of|A|
Example of mounting a jig
HX|H| p4mme| YU =25 0[&
stof |1 S8 HAY 4
g o ASLICh

The sensor allows a jig or the like to be
mounted on a 4 mm hole for use.

F2 dxl
— \/ Hex wrench
AME gE (223)

x. Setscrew (attachment)

\ots B2g 112 (5F)

Jig shaped like thin rod
(customization)

X2 52| X oA
Example of mounting a jig

AX|2| M3 LIALE 0| g otof
X1 58 YA + YL,

M3 screws can be used to attach jigs or
components to the detection surface.

HE 22, DemoFA 22 otACH2IH (F)F U2 R el FHAIR.

T.031-726-1585 M. 010-5640-1586



Arm-type

_*_J_l_ DDI'E Ultra-high sensitivity

FSCU1-0.1N-S
=]

2-02.5 Holes, o=d Tl_'._ Of| Al
4.5 C'bored Depth 5 -2 Probe mounting example
(Both sides) ‘

! ity B N

B e o N 2
& \ @ _
Pressing direction B - 4\8
=

14

2
0.7 Groove 5 ©
B-8 oAl j o

e |

64

o g | |oo

HEL|Q} 2fESIC] P  Detection principle and effect of overloading
Mol B 2l2|= QB2 EE{ 9| Ieh = =H210] ofst OM|sh MRS LYEO| N e
Hh= X EE EhY 31X 210|E D2 X|X|=[1 RL0{ 5tE52| Z7|2F HX|Fe| HEZ 0| H = =
APt S E (R E) L= Y22, olX| J10| 29 A4 HYO|L) #R| dIMete] ZE0] ofot NS Yo 2217} QLT

A force sensor works by measuring the slight deformation caused by an external pressing force or tensile force. This
is measured internally by a highly accurate displacement sensor. When under a load, the detector is supported by an
elastic hinge guide mechanism. The proportional relationship between the size of the load and the deformation of the

detector is used here.
H= 22| o|O|X] L))

A pressing force or tensile force Illustration: Detection principle External force ‘

exceeding the rated value could
cause plastic deformation in

the hinge guide or failure due to |
collision with the displacement o= . Etd SIXI JH0IE

SENSOr. Measured displacemen“ I Esiife [iinge @i
DNEE Hel A

High-precision displacement sen:

|

A x| gisknt EXHE (AKX X|T3 S)°| BAH|  Installation direction and load (attached jig, etc.) weight

HISE, OHED|, et B AR S o= UUOLE &7 QEM(D|FX[0| M 012 H)0| lH A AX|E K| 2 7t5740[ USLICE
SEA|EX| ko S E(EX] X2 F)Q BAHI'E A2 FAH, oY ZHO 2 A7 2SI HEYLICL

CESHARR(ZE2)0fl 23t £ P. 175 & HESHIAL.

Although the product can be used either on a floor, suspended, or horizontal, there could be an initial offset (from
reference values) preventing the product from achieving standard values. When ordering, contact us with information on
the installation direction and load (attached jig, etc.) weight. We will ship the product assembled and adjusted to your

conditions. See P. 175 for information on measuring using the differential.

Hct O LYY
On floor Suspended Horizontal

[Q THK PRECISION CO., LTD. ] A 2e), DemoA| aHS BACRIY (F)FUCR A2 FHAL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586
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ad  QIPCRTRY

Force sensor Micro-force sensor

E= M At Q7 A0l U 0]4F MAME S AL
o We custom design a Micro-force sensor according to the required specifications.
Examples of custom designing

Example @

MOl A= AtO| =0 S| HAMH(FSIZEX|TE)S A oF A YLIC.

The specifications are such that the mounting surface (load detection surface) is enlarged to suit the sample sizes used by the customer.

BALY JHR  Schematic specifications

2% et =
O]
Detecting direction 8 49 0~5N
Measurement range
Ze (245)
o= (oS
Sensitivity (Resolution) 0.5mN
STIF0ba (Ogram LI N)) 228 Hz
Resonant frequency Load
L At HTB2A B2 A
Built-in sensor Capacitive displacement sensor
|
ZH HE i Aluminum
Body material

Example @

Sop HAA o WHE £ SEO| 270 37| /ldl, ST Fot+E 2ol A= YT
LEDHHIES ST fle 2B AIOIX| MME AFSHELIC

In order to meet the demand for fast output response when detecting loads, it has been designed with an increased resonance frequency.
In addition, a strain gauge sensor has been adopted to keep costs down.

BAY JHR  Schematic specifications

2R

ERED
Detecting direction Measurement range 0~10N
Ze (245)
& (Eolls
Sensitivity (Resolution) 10mN
S0t (Ogram £5HA|)
Resonant frequency Load 680 Hz
LI AIA AEQ1 0| K| HIA]
Built-in sensor Strain gauge sensor
=X THE 0
Body material Steel
Example ®
YU XM, Ot2 HE(+H Yo e FXY = UARE ARSI
The unit is designed so that it can detect force from horizontal directions (lateral directions) when installed horizontally.
2% ars BWAY JHQ  Schematic specifications
(=] oo
Detecting direction X x| HO
il 0~10N
Measurement range
U= (235)
[=} = o
Sensitivity (Resolution) 0.5mN
SIS (Ogam F6HA|)
30 Resonant frequency Load 104 Hz
LH 44 B #He| MA
Built-in sensor Capacitive displacement sensor
S TR £
Body material Steel

[Q THK PRECISION CO., LTD. | HZ 20|, DemoA| M2 SHRLHR|H (F)EUOE Hatsl FAAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




Example ®

ArmHEEHOIM ETHOS] Z2H HAtS AolZ LIAZ N7¥e = UXE HEYE =0 WY E ARSI,
The arm type is designed with increased versatility, and is not specialized to hold only probes, so that small parts can be fixed with screws as desired.

WAL IR Schematic specifications

=% el
Measurement range 0~10N
U= (2o5)
o (oS
Sensitivity (Resolution) 10mN
%150t (Ogram £3HA|)
Resonant frequency Load 680 Hz
L& Al AE|QI H|O|X| MA
Built-in sensor Strain gauge sensor
- 24| ZHE Ei
2iX| sk .
DetSCtm;dci;ect'\on Body material Steel
Example ®
T ol 2l SA0 XY = URE Ao 25 LMY MM YLICH
The 2-axis integrated sensor is designed to detect forces in two directions simultaneously.
BAY JHR  Schematic specifications
=4 e 0~1N
Measurement range
2= (285)
& (Eols
Sensitivity (Resolution) 0.1mN
F1 o o
BT (Ogram £3HA])
. oLwTHT™ i
?:m tg%.’k . Resonant frequency Load 230 Hz
Detecting direction
Fo L A1 AE[Q1 H{0|x] MIA]
Built-in sensor Strain gauge sensor
=X 2 _ Aluminum
Detecting area Body material

YA otZo| Fe FLto| HMME ZAStD MM HINRX|C] He[2F 7mE ZI| IH20] S/N et o2 SH T2|dI S 0|80k oY)

In this example, the sensor is installed in the narrow space toward the rear of the system, and so there is a long distance to the sensor amplifier (7 m).
A relay pre-amplifier is therefore used to prevent S/N degradation.

Xy
Detecting direction B ZE2|Hm
Relay pre—amplifier

A A

[Q THK PRECISION CO., LTD. | H% 20|, DemoB| 23 ShAClelY (R)FUCE gt FUAL.
D https://WWW.thkpreCision.CO.Jp T.031-726-1585 M. 010-5640-1586

Sensor amplifier
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& A O] A2 MA
Force sensor Micro-force sensor

=3 M A

Examples of custom desw’gmng We custom design a Micro-force sensor according to the required specifications.

25 Ao 8tE 0|43 HME E2 AAFLC

Example @

HEY 548 |5 oA LT
YYE "Z= mo = AHO|X|"2t AR +HYY 0|FE "X AHO|X["2 YL AELICH

This is a unit example for viscoelastic measurement.

It consistes of a "Z-axis piezo stage" for adjusting the pressing force, and an "X-axis stage" to finely adjust the specimen in the horizontal direction.

L28 ALAl7E T0|E AH|O|X|
IR AAA 72 TO|E AH0[X] Rise-and-fall-t

ype "Z-axis" stage for pressing force

Rise-and-fall-type "Z-axis" stage for
Ol A2 A e ¢

Micro-force
sensor

Model number

pressing force 22 PS1H60-020U

CoarseZH & & 7% AH|0[X]| AER3

Manual Z-axis stage for coarse Travel range 20 pm
adjustment
=i 1nm
Resolution
gl o 2E B 1 nm

Repeatability

BT S DN 2F & X5 Do = AF|0]X|
"X-axis" stage for horizontal fine adjustment

FE XS TS 2BI0 = PS1H80-030U
Precise X-axis stage Model number
AEZ3
E— 30 pm
Travel range H
—E—ﬁH%_ 1 nm
Resolution
B oI 2 e .
Repeatability £1nm

Example

&4l (force sensor)2t 55 AHIH 2B AE|0[X|9F 35 T = AH|O|X|E Zg3t RELICH
Y2|0|E{2 21 O|S&Fut L= O|Ef2| O|M| /IX| 2HE & = UFLICH
o

|22 HME 0|83t AR B2 DXALE £7Eot1 0K 2 ZYHYC =M NP US| BY

fjo

XE 4 et
In this unit, stepping motor stages with five axes and piezo stages with three axes are combined.
Achieves both a long travel in millimeters and fine positioning in nanometers.

Capable of performing parallel alignment with high accuracy by measuring the height difference at the ends of the specimen using a micro-force sensor and

adjusting it on the B-axis.

AHL 2 HER 454
7= AH0|X| 7% TO|| &= AH|O|X|

Motorized Z-axis stage

Rise-and-fall-type
"Z-axis" stage for pressing force
0j43 AA

Micro-force
sensor o

CMOS |2} +
a2 &=
CMOS camera

+ macro lens

AHY 2E
6xBy & AH|0[X]|
Motorized

© X6 y-axis stage

326
237

145

AHT TE =4 gl 0| 2FE
XY AE|0%] XYZ 0| = 2E0]x]

Motorized

"XY-axis" stage for horizontal
XY-axis stage

fine adjustment

[Q THK PRECISION CO., LTD. | A% 20|, Demodf| 242 SACfelY (F)FUCE gt FUAL.
D https://WWW.thkpreCision.CO.Jp T.031-726-1585 M. 010-5640-1586



Example @

TR RIX BY o= AHO|A], oF TO|aH M, S 2T,

® T =HDLERNOIC FHS HX[oF2|7HA] 014 HE approachAlZ = A0,
©® 0|0F 515 X|of

SOl s gLt

Combining a "Micro-force sensor" and a "Precision positioning piezo stage" will enable the following:
-Micro proximity approach for contact detection
-Control of a micro load, and so on

0la2 MM (armESEH)
Micro force sensor (arm-type)

-

Pl e - 7 N -

- - S2A OOl = AHIOIX
&5 0l Rise—and-fall type piezo stage

Vertical transfer

T Travel range 100 ym
HA G Sos
Detecting direction st 2nm
Resolution

613 HM|0f Al Example of load control
20| EIER Z2EE 2um/sec| £ 2 MES| YSHAIH 2 20uNe| YL HS XS0 FX|AIZ] o L|Ct.

A sharp-pointed probe is slowly lowered at 2 um/sec, and a pressing force of approximately 20 uN is detected to stop.

A|AH M System configuration

AN AT

. . .l
Sensor amplifier *§

il A/D converte: ﬁ
il D/A converte i

II|0f| = AH|0|X| &
Mo AES
Controller for piezo stage

A A

0|23 HA (arm HEH)
Micro force sensor (arm-type)
SEHZH
¢ m|of| = AH|O|X|

_ — Rise-and-fall-type

S0l Z22  '75xis" stage
/ Probe

L AlZ
Sample

: @ 524 IO = AH|O|X|7} M40 2 62 Z0|0, TR2E0| BTH2 AR 0|0 ALY
oo @ Mo TR0t A 20| HE6| ARStD 0]AZ MADE ZX[5L0 £2] Meto| e}
$20 kN @ FZ 613 % 30uNS ZX[SH AIHOIM Mo = AH|O|XIZ &X|.
@ O X AE|O|X|S A& A, T2E ZTHO| CHA| DIHZQ! ALY,

1. A lifting-type piezo stage is descending at low speed. The tip of the sharp-pointed probe has not
contacted the specimen yet.

2. The sharp-pointed probe starts to contact the specimen, and the output voltage of the micro
force sensor changes.

A 52
Output voltage of micro-force

3. The piezo stage is stopped when a load of 30 pN is detected.

= e} 4. The piezo stage is lifted to pull up the tip of the sharp-pointed probe from the specimen again.

Time
[Q THK PRECISION CO., LTD. | X% 22|, DemoB| 23 SraChelY (R)FUCE ot FUAL.

D https://wwwlthkprec]s]on.coljp T.031-726-1585 M. 010-5640-1586



TA M

Force sensor

A MM
High-rigidity sensor

AN HIEoto] H

Connection with a sensor amplifier

ZdS |RAGHEM DR TS £Fot= 820 ML
St 10le Tor use ere the force is measured

@2 - 2 B
1ding force in precision machining Thrust/reaction force monitoring

Y= A

@ x| = 2pH9
tact the ( Strength test in the manufacturing process
NOrkpiece

LR

Measurement of friction force

165



B 2l

Lineup

O ZY Y ULt AE Hoj| 2t 43R E 7|2 2AYLZ FH|SH UAFLILL.

© 2+ A0 2| XSt HAE|DIO| XL T tsRLICH S8 F& A3l P.1718 EZ0}7| HELICE

@Four types are available according to measurement ranges and detection axes as standard.

@ A customized type optimized for your required specifications is also supported. See P. 171 for custom case studies.

== ER == ey =3 X =ols Al A
Number of axes |Detection direction Appearance Measurement range Resolution Model number Details
BERRA
=8 (KF) -
Horizontal FS1H-100NH
= 0~ 100N 20 mN
axis (=10 kgf) (=2 df)
+=2(EE) _
Vertical FS1H-100NV
P.167
=4 -3
Horizontal Horizontal FS2H-100NH
25 0~ 100N 20 mN
axes (=10 kgf) (=2 df)
T 2
Vertical Horizontal FS2H-100NV

AMEEE

How to use

® il HI P 1731} 2T HESH0] AL RILCY.

©® HAf ZX| 20| IFSHEI QIetE th 0P| Soj| St KQH(0~+10V)0| AlAf HIojAf ZHEILICY,
® 53 Tl H|+E ToiT, 22 £ HOIEI|E B2 1Y S UL,

@ To use the sensor, directly connect it with the sensor amplifier.

® A voltage (0 to +10 V) proportional to the pressing force or tensile force applied to the sensor’s detecting area will be
output from the sensor amplifier.

@ The pressing force or tensile force can be calculated by multiplying the output voltage by a coefficient.

HMA=HID! (o)
Example of voltage measuring equipment

smss

olo

ooBoo

FE=8
Pressing force GNDAIOI=
Ground cable

EAMAX (5FDI) F (N) rRea ==ai=2)
= Output voltage (measured value) Fiessing & f@sle (o
= o o, b3
= - = A
R EIE =Vout (V) (EQ&%"I')X’:—I—”IT (N/V)
Sensor cable Output voltage Sensitivity coefficient

XFSEZ MO0 I
Set forth in the manual

‘ Q THK PRECISION CO., LTD. ‘ HZ 20|, DemoZit| QAL SHRATHE|H (X)ZYUO R Ol2fsl TAAIQ.

oo T
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ZA MN

Force sensor

DA MM

AMIAFY
Detailed specifications

154X

One axis detection

Model: FSTH-100NH

<z~ 2FHI| 5 weeks
High—rigidity sensor OO standard delivery perio¢

2R YE *=g =3
Detectable direction Horizontal Vertical
4 _ _
Vode! FS1H-100NH FS1H-100NV
, B
EE- Detecting direction
Detecting direction
2|2 P
Appearance 30/ < \
/\ 120

=3 e

0~ 100N
Measurement range (=10 kgf)
== 20 mN
Resolution (=2 gf)
o= e A 490 mN
Repeatability - m
Linearity +1%
24
Rigidity 19.2 nm/N 30.4 nm/N
==
- Olgs=oi Al 440 Hz 280 Hz
ZEEDS Lot
Resonant frequency =i
1000 g otAl 430 Hz 270 Hz
Load
LHE MIA FHSEA e WA
Built=in sensor Capacitive displacement sensor
=M 2
Body mass 3 kg

2 WA (EHRA)

M (R LI =3)
Body material (surface treatment)

Steel (Electroless nickel plating)

A8 ==
Dimensional drawing

BIP. 169

HIZE A0 CHSEo|  Product usage notes

@ 2o| HX|et £ MYQ| ¢z QLEZR Tamot LTt

© =7 YQIX|LE P, A H1E S AEN FUALAAE A= P.1712 HZSHIAIL.
O AEHF2I= P.1602 HSHFAM L.

@ The relationship between force detection and output voltage is shown in the graph on the right.

@ Contact us for information regarding measurement range, sensitivity and shape changes. See P. 171 for custom case studies.
@ See P. 160 for usage precautions.

[Q THK PRECISION CO., LTD. |
[ https://wwuw.thkprecision.co.jp

XZE 29I, DemoFA| 2732 orRLH2|H (F)FHUC=Z A FHAIR.
T.031-726-1585 M.010-5640-1586



2% A%

Two axes detection

Model: FS2H-100NH

AN e 48 - 4H

Detectable direction

H
Horizontal Horizontal

A A X
=8 o =3

Horizontal Vertical

34

Model

FS2H-100NH

FS2H-100NV

2|2
Appearance

=3 alelX 0~ 100N
Measurement range (=10 kaf)
=0l 20 mN
Resolution (=2 gf)
s ey 490 mN
Repeatability - m
Linearity +1%
24
SHefialtiy (H)18.4 nm/N, (H)18.6 nm/N (H)20.8 nm/N, (V)26.2 nm/N
==
) GefpEa 430 Hz 310 Hz
E=rSESIES Lo
Resonant frequency| 1000 g2t Al
Load 420 Hz 300 Hz
LH=HALA US4 B dA
Built=in sensor Capacitive displacement sensor
=M H&
Body mass 45 ke

SMME (EHHMe)
Body material (surface treatment)

@ (RN LR =2)
Steel (Electroless nickel plating)

A==
Dimensional drawing

BIP. 170

& HX| A2 £ MY = Output voltage polarity

A IE A Xl D
=&, =& TS

Horizontal, vertical are the same

- BESAI 0V 0Vatnoload
Ot 0l H2ot MY dS
Voltage increases proportional to applied pressure

0 MEH (N)

Pressing force

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

0|, DemoFX| 272 StRUE|Y (F)F LR Aifsh FHAIR.
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ZA MM

Force sensor

el K

Dimensional drawing

nEI P
High-rigidity sensor

) CAD OIOIE (2D, 3D)E WEBOIAN Ctez2E &
The CAD data can be downloaded (2D, 3D) on the website.

&= ASLICH

1 =*1_ ;D-I xl One axis detection

FS1H-100NH

2T e
Detecting direction

FS1H-100NV

2 Yy

140
(& &
\{/
&
@
T
Plastic Couduit
% 292
= =
ol |l
3 3 5
B8
= el
@ S
3 o 1
v S0 446.5 Holes
90 8-M4 Depth 8
110 8-M4 Depth 8
120
‘ — g
E
140
Plastic Couduit &
O
[ (= EEER
€ £
ol [l
@ <
2| IIg
(&) (&}
ol 132 X
[e] c ¢
g0 b e
o 20 4065 Holes
% 8-M4 Depth 8
110 8-M4 Depth 8
120
1.
T 3
I ﬁ 5

X A MM 901 EE 0f2H9] SYYOINE ASE & UBLICE

o="T Mg

Each force sensor can be used in transverse or inverted position.

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HE 29| DemoMA| QKL SHRCH2|H (F)ZU0 R okl FHAIQ.
T.031-726-1585 M. 010-5640-1586



2 :*LI— ;D-I xl Two axes detection

FS2H-100NH

2w
Detecting direction

o

FS2H-100NV

Plastic Couduit

2-Sensor Cable (2 m)
Ground Cable (2 m)

Plastic Couduit

)

2-Sensor Cable (2 m)
Ground Cable (2 m

140

120

M5 Depth 6

100

H%A%XH

=i

ur

o
T [
140
120 M5 Depth 6
100 (Both sides)

@Z%XH

120

50

FS2H2| 1M Z2{|0| E AX| 0f|A| Example of mounting a top plate for FS2H

FS2HE= 39| 24X AE Ul ZAE2|0f £7| W20f o SH0ES

S0 E=RYst=g Y2 A S =ots LIt

od

HABH0] AL8o}7(2F HalghLCh.

Since the FS2H type has locations for detecting the force in four corners, it is useful to attach the plate on its top face

when using it.

The plate can be also designed and fabricated in a desired shape.

[Q THK PRECISION CO., LTD. ]

[ https://www.thkprecision.co.jp

HE 22, DemoA 252 ohIACHRH (F)F U2 A=l FHAIR.

T.031-726-1585 M. 010-5640-1586
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sl 11 2f - (755 M) 1) M A

Force sensor High-rigidity sensor

E XM
s=2A0 Q7 A UE DAY HHE S8 T2 BAYLL

== T =2
Examples of custom deS\gmﬂg We custom design a High-rigidity sensor according to the required specifications.

*l‘Eﬂ@) Example

SY=S HMoIHA e =3 S 270 2357| ?lo Fot Alo| ST Fot+E =0 dAYLICH

In order to meet the demand for fast output response while carrying heavy loads, the resonant frequency under load has been increased.

BA2 D2 Schematic specifications

s =ZHrange 0~50 N
Detecting direction Measurement range
=ols
Resolution 10 mN
SEF0b= 1000 Hz (5 kg=GtAl)
5 Resonant frequency Load
40 =M ME 8
4 Body material Steel

*I‘HI@ Example

s T Lol [0 300N7EX|S] LRSIt EBHX[ 7] I20f 2H| AFO| =2t 5 H|QIX|E I A o ArFLICE

The size of the body and the measurement range have been increased to accommodate heavy loads of up to 300 N on a wide surface.

2t upat WA 2O 2 Schematic specifications
Detecting direction =x
=3&range 0~300 N
Measurement range
=olls
Resolution 30 mN
ErSESNIES 280 Hz (5 kg otAl)
Resonant frequency Load
=M ki
Body material Steel
<

[ _ |
~.=°

2N

*I‘ﬂl@ Example

IO &= AH|O[X|t DAY MIME et "otF MAMIF ZAFE AH|O[X|" LTt
HAMZAE YOI, 25200 O|M[SHH EUSHHM EAHE DLEHY = ASLICL
A piezo stage and a high—load sensor are combined in this configuration.

Capable of sensing the attached tool’s cutting force applied to the workpiece.

AEI0IK] Ol S 8t & B0 E AHOIX AP JHE
Voving direction of Plezo stage Schematic specifications of piezo stage

;_ === 10 ym

_ Travel range
ZA AN 2E BE

LTINS 22 £

A stage for ultraprecision
processing machinery

Detection direction of Force sensor =ols
Resolution

(Open-loop)

WOIS NS ALY iR

ZAHA

42 Schematic specifications of force sensor
Force sensor 3
=Zrange .
Measurement range 0~50 N
2olls
Resolution 50 mN
[Q THK PRECISION CO., LTD. | A 29|, DemoRtl RHS HACILT (F)FUZ A2t TN,
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*l‘aﬂ@ Example

HIO|EE B ME 6159 & Measurement of the load of tool edge contact
rozbd A A, 20 Ty 2t52]18 AHOIX[(PUTH),; & EAiSH LIt

MU ZI|RAHO|X|Z 0.5um—1.5pm— 2.5um—---O2 2AXMO=Z MZIIA|H g|Het= A0

sfO|EBO| HEYS el HASIES SHULICH

A "precision positioning stage" is installed on a "high-rigidity type force sensor."
The "precision positioning stage" is advanced by 0.5 um, 1.5 um, 2.5 um - in sequence, and the sensor measures the cutting load applied
when the cutting tool edge contacts the rotating workpiece.

HUILS 2| (FEBl2Hs)off AX| 7Y & FAZL EA S5HE O2jT
Installation in a precision processing machine (turning) Graph of the tool edge’s cutting depth and the cutting load
Harms ST 0 35um 45um
TUrning spindle Diamond tool 5 L . " 2
z2s y $02 N : I ! 5.5 um
. Workpiece - sing L 1 K =
A5 B
© .
A5 2.5 um
B ...l bbbt
& 2
o 2 1.5 um !
%3] - .
A‘stage for ultraprecisi [V] 05 Um ‘ 1
DFOCESS\HQ machmery A 3 - - 3 | : 3
Force sensor |2 Mﬂwwwww

Al2F (sec)

Time SXHS HIOIE Hel 20018 LIEFALICE

The numbers show the cutting depth.

*l‘Eﬂ@ Example

HAM e =& Measurement of the cutting resistance

9|H5h= 932 Fo YL = LIO|Ot=E HIO|ES HU0| HH WA t52 HAIYE e EAEs SFLCHL
CHO|OFZEBIO|EDt Bt A2 1dd WMz HESH0 24 jH*IJH SEH YU 24 39 .
A diamond cutting tool is fed toward the center of the workpiece, and the sensor measures the cutting force applied when face turning is performed.

A "high-rigidity type force sensor" detects the force applied to the diamond cutting tool to capture the force at the starting and ending points of the cutting,
and during the cutting.

s 3% JtEEe ZAE Oz
Processing process Graph of the cutting force during processing
CI0|OH2E HIO|E $O1 N I =\ - #
: X ; (5’—\*3) _ ;
A | 1 Durmg machlmng
© 1 5 q
A s '
- = >
"1z 3 2 A REETE RURYE PR PRPRSRRERSRIRIN ¥ B
- 3
A JHBMAL L EABE
- =3 Start of machining” 1 - * €nd of machining ]
(xuls) y oF 2 :
V] & \] i
10 sec ! M
-— 1
W 10.0my & TM 10,08 A Chl & 23.2mv]
Al2t(sec)
Time
[ Q THK PRECISION CO., LTD. | HE 29|, DemoiiA| @HS SHRCE|H (X)=20 e ofafsl ZAA|.
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TA MM
Force sensor

(048 MM /2ZE WM]SE
Common to [micro force type and high-rigidity type]

A AT

Sensor amplifier

The instruction manual ca m the

. FBEBME WEBOA T UZLIC,

0|42 MAjotel T DUA HAete] Ha

Connection with a micro force sensor Connection with a high-rigidity sensor

Dl42 MA EP. 155
type

Micro—force

T===E et : Oscilloscope

h

88 M BP. 165
High-rigid A/D HED|+ PC

173



*I-OOI: Qp HE=YI| 5 weeks

7
U0 standard delivery periot

Specifications

o 1’““# 2£80| oM, HO|A AO| 2= SLYLICE

®1=g |-|'2>‘01| 15 9t Jts gLt

@ Two types, one for a single-axis sensor and one for a double-axis sensor, are available. The case size is the same for both types.
@ The type for a single-axis sensor allows another single-axis sensor to be added later.

S Al
Mcc')gel FSA201C FSA202C FSA201S FSA202S
HAEHY BIHESLE UME AEQ HOIXA MAHE
Sensor type Type for a capacitive sensor Type for a strain gauge sensor
=LA =A
=5 15 2% 15 25
Number of axes to be connected = = = =
S
Output voltage
QT M X
Offset adjustment
LPF
Low—pass filter
Q& 30|
Outside dimensions

e

100 Hz

74.5(W)x287(D)x120(H)  mm

[e]3
Mass % 2ka

AH X
Power consumption

o] AC1007 120 V/AC200 ~ 240 V &&4150/60 Hz
Power source Switchable way

30 VA

Ior = ]IHL-'l jlh

_l—_

Front panel functions

18t axis connected

K A
oo
B3

2nd axis connected

Power
FHA OnAlol ESELICH

llluminates when the main
power supply is turned on

Far/Near
oS0l =& dIXIE SAS IR0 BSELICH
llluminates when the load exceeds the measurement range

Off set
AN &8 MY QEAS ZFELICH
Adjusts an offset of the sensor’s output voltage

Sensor Output

ot=0l Hidish Ms SAELIC
Outputs a voltage proportional to the load

Sensor Input
M2 HEELICH
Connected with a sensor

P+

CAD CAD CIOIE (2D, 3D)E WEBMA TH22E& & = ASLICH

Dimensional drawing The CAD data can be downloaded (2D, 3D) on the website.
\ 302.3
| 74.5 | | 287 |
\ | \ |
] . Force Sensor @®
® o ®
©8 8 LLERERTALLE o
® © O ®
©lg
S o
©

o ®
THK PRECISION CO..LTD,

) [©)
B ] 7 T e e~ < = ] L e
[Q THK PRECISION CO., LTD. | HiE 29I, DemoHt| QA2 TR (F)ZHUOR Azte FHAIS.
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ZA HA AFL0j| CHSHO

Force sensor Instructions for use

K2 (ZESD) st X Measuring using the differential

A K| 00| 2IA|LHIK| WEH R/ ABER) Ea FREER S0 Q30| o8 MMULRHIE|S| ETQIN| QIA(A ||
HFAHBL= QIQ| OJAL|C
26t o] UALICE

0| Z2 M 2O 0 [VIZ EISE|X| §51 Ot 2 Z-S IHASID 5 T2 X232 E2 22N SO 2 Sk AIS & 4= UAFHIEL

The weight and installation direction (vertical/horizontal) of the attached jig or factors such as the ambient temperature environment could cause an off-set
(initial output) in the voltage output from the sensor amplifier.

If measurement is performed without adjusting the off-set to revert to O [V], the target measurement can performed by obtaining that differential value before and after measurement.

(O] @ 4llaf A4%) @ A2 (M) oAz ¥F

Example (D Sensor installation @ Sample (M) load 3 Pressed with force (F)
8 8 $
MM BE2EEO| =3 oV 1.6V 35V
Output from sensor amplifier A Z(M)Q| 2AH o T2t LH(F)of blHst
2| =0 dyuct Yol EHELIC
The weight of the sample (M) Voltage proportional to the
causes the initial output. 1.6 V pressing force (F) is output. 3.5V
ZHote L2 B ot 2Lt S22 H) F(N)=(3.5[V]-1.6[V)xZ = H=[N/V]
The measured pressing force will be as follows. Pressing force F[N] sensitivity coefficient [N/V]

QEﬁﬂ(xﬂEE‘) 25.’5; ':c',l'té," Off-set (zero point) adjustment
AN HEZ 2O £ TL MZH(0 V) 2Y2 M Liat &2 221X 0| UsLch

There are two methods for adjusting the zero point (0 V) for the voltage output from the sensor amplifier. These are described below.

@ 2178 =7 (0|23 EFLOITE 31F)
Mechanistic adjustment (Only for micro-force type)
MM B|= ZHOM|E SEES S2|H LI AIMC| QIS DM 2 = QU0 2 TS 01 = USLICE
X 70| : TS S|HE LI | 710] HEI0|LH IS DJA 2= QUSLICHAET S GisLCh,
R34 Qe 910 7122 X 2il9IR|2| o+ 20~30% HEYLIC,
The position of the built-in sensor can be finely adjusted by turning the set bolt on the side of the sensor head, making the
output voltage variable.
* Note: Excessive rotation may deform or damage the internal mechanism (the product has no stopper or the like).
The adjustable range is approximately 20 to 30% of the measurement range.

FSTM-0.1N Z74eHH
Method for adjusting
FSTM-0.1N

FSTM-1TN, 5N =7t
Method for adjusting
FSTM-1N, FSTM-5N

K2t

@ Ejlx_'ll _J.:_ng Hex driver
Electrical adjustment

I2E IiE0| Offset 20|15 S2 ESTIUS 7MY == UFLICE102H 2| ZEHIA0|E| EFUILICE

Y 5 U R 7 1F2 5 HIQIX|Q] £5~10% e LT

The output voltage can be adjusted by turning the "Offset" knob on the front panel. A ten-revolution potentiometer type.

The adjustable range is approximately £5 to 10% of the measurement range.

Force Sensor.
®
5 5 8 Offset £F0]: HY Sato|u2 8/H ZHBLIC,
o W Offset knob: turning this with a precision screwdriver to adjust the rotation.
[OXR4O)
©
[Q THK PRECISION CO., LTD. | H% 20|, Demod| 232 SALfElY (F)FUCE gt FUAL.
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A Sensitivity coefficient
Z-ot EHTYOM 2O 2 TS| ot A= HE AlQ FIZHEFMO| I[XHE|O] JqSLICE.
et 20 w2t FI| Ml Xu Yol o2 HhaL|Ct

The sensitivity coefficient for converting measured output voltage into force is described in the instruction manual shipped with the unit.

We can also perform regular recalibration upon request.

2= A2 [V/N] 71X of

Sensitivity coefficient (V/N) description example

=5t At IO Efo]

Examples of shipping inspection data

?:.I'E Sensitivity
=40 I FRY(L )0 it Z2ATY
HUZAZ HEAS(V/N)E FHLILCH

The output voltage for multiple reference masses (weight) is measured to find

mjo
An

Fotn

a sensitivity coefficient [V/N] by linear approximation.

1.6
[}
A8 14
f_j 2 1.2 P
] .
21 2 1
N o 08 R
or 2 0.6 =
& 0.4 &
M o P
o
0 0.5 1.0 15 2.0

JIESHE (N)
Reference load

arity

—

The output voltage of the sensor amplifier is in proportion to the applied
force. This chart shows the extent within which it deviates from the ideal line.

0.8
0.6
= 04
@ 0.2
8 0 m—— ——
5 -0.2
-0.4
(%) 06
-0.8
1o 0.5 1.0 1.5 2.0

JI1&E GtE(N)

Reference load

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

(34)
Al 1\1 2 A
. 22 414 [ FSIM-INB [DE***+0M1
3 U(S/N)
22414 9] FSA201C [DE**5+E01
= 7drange T+ 05N
% 0T FE /A%
AA At %5V EEER 0g
A AR Ee
i 87965 VN
EEAN YL Flox Fig LPF100Hz
) E2 AL} £ A TS gOo R ARG FAL

H AU — .
—.-_-°|'|3 Resolution

23 50| LBt Hop £ WIS AXHOR Xof
AD2DE|S| SHTYHSE Y > YA Helgct

A load or displacement equivalent to the resolution is applied in sequence
to confirm that the change in the output voltage from the amplifier can be
identified.

1.6
5 1.4
E
MlS 1.2
N 3 1.0
X‘_‘I ..g 8 e ]
o 3 6 —F‘.&.
= 4'-“
(mV)w ‘
‘] |
0

2olls 422 20oHuN)
Load equivalent to resolution

Tl 2lof CHel Bl 2| 2EA o UELICTHRE,
Xto| el Lol A=XIE LIEFH L

X HE o o
lE 2se se dE 1Y
ca

Sensitivity calibration with reference weight

~

HE 22, DemoA 252 o2 (F)F U2 R el FHAIR.
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