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Kohzu Stage Inspection Standards

RIAU—FRE (LERDFEE)

L—YRIRE

Laser length measuring machine

e - —
Theoretical value
FHlE

Measured value

REA
ErrorA|
A
A REAL
ErrorAL /
N N B
v w7 ) > " Moving distance

BELERDIEE
Repeatability

L—YRIRER

Laser length measuring machine

Maximum error
i

=

Motorized X stage

F—haUX—%
Autocollimator

BEIAANIAT—D
Motorized Swivel stage
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Accumulated Lead Error (Positioning Accuracy)

EES (HR) DS, —ARIC—EMR CIERIERDZELT
W ENENOMERDIRTDRERE (BERDSKE
ICBRBLIME) CHETE (R LARRICBE TN
B)ENEZT—7IVOBEBEEATAEL. ZDES DR
AREZRIR)—FRE (WERDBE) ELTVET,

The positioning accuracy depends on errors in six degree of
freedom. In a case of a linear positioning stage, the
positioning accuracy is influenced by angular error (pitch,
yaw, and roll), straightness (vertical and horizontal), and the
lead error. Here is defined the positioning error is came from
the lead error of screw as one of main reason and it is
accumulated when the linear stage moves unidirectional
within the full stroke. That’s why it is called as “Accumulated
Lead Error (ALE).” It is difference between a real output and
ideal / calculated input. When the linear stage makes
positioning in each position by each commanded values,
there is an error between them. It is measured and
calculated like following; (Actual displacement) —
(Commanded displacement value). The maximum deviation
within the full stroke is defined as the ALE.

BLAREDPSDERN R (BEETHAER) ICAERD
L. EONUEZAELET . ZOAERICHL TTEIOAE
TV EDRAREEZKDET . COBRFEFREDNVET
TV KRDBEORKBEND1/21> % F1F 7% R UAL
BEROIFEELTVET,

U FTEDNEEIE XA T =D IERR-miHD3R T,
AANIWROZAT—=DIEHRRODIRELET,

Positioning is repeated 7 times at an arbitrary point from
the same direction, the stop position is measured. Perform
this operation on three (3) points: at the center and at both
ends. Then multiply the maximum deviation by 1/2.
Repeatability is indicated by adding * to one half of the
maximum deviation. The load is only a corner cube placed
on the center of the table.

L—tAlRES

Laser length measuring machine

B#}ZAT—2
Motorized Z stage
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AAME—3Y
Lost Motion

L=t RIS

Laser length measuring machine

Motorized X stage

F—haUX—&
Autocollimator

BEAANIVAT—D
Motorized Swivel stage

L—YRIRE:

Laser length measuring machine

BEIZAT—Y
Motorized Z stage

FEDME (BEE T HRAEME) ICHL T EOME (£
—X—EECWAH @) POUERDL. ZDUEZAELE
3 (L1,

SHICEEDOMEICHRBSELLER. AOAE (E—&—REK
CCWHM) ICEENIETEEABHIE THUERDL. £
DfuBEZRAELEY (L1,
EEICROMEICBBIELE. EOREICHEDIES
BEx . BHSIETUERDL. TONUEZAELET (L2).
ZOWUERDAEZ. ENQEE-BOEMET7EITL. Eh
TNDERERD. ZDEZEFHLL. ELTHRENME
DOHFTHORKEZOANE—3ELTVET,

722U FTEDEEIE XA T —IIEhR-miHD 3R T
AANIWROZAT—=DNEHRO1IRELET,

Around a defined position, a stage moves in back and
forth displacement with the same command (same
amount of pulse).

The back and forth displacement takes place 7 times,
and the difference between the average displacement
(back and forth in 7 times) is determined. This should be
measured at center and both ends of motion, and the
maximum difference is defined as the "Lost Motion".
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REE (EEMRS) EEE (KEMKS)
Straightness (Within the vertical plane) Straightness (Within the horizontal plane)

FH-EIXRAT Y
Manual & Motorized
X Stage

FE-BBXAT—Y
Manual & Motorized X Stage

EAER
Baseline T Baseline
g g
= =
g \ S \
o B oM
= =
Sl +4 21 St +o 21 A 22
@ 3
g :
2 — o} iR R R S S S S RS |
3 L e R |
BB Moving Distance BB Moving Distance

BEEMEHDS—FMICIERIERDZITV. TN ENDMUETDEESM (vertical) . KFEHME(horizontal) B RS EE
HUBEEDEZAEL . AEBEDNIKR BRRAERALERDPODRMDBAEEREEELET .,
BEEREERDEKERDDHIET .. ENENDOEDDRAEEAT -V DEEEELTVET,

Place a reference plane (such as a straight edge) on the table top face, trace a displacement gauge in the table moving
range, and obtain the maximum value of displacement from the straight line that connects the start point and the end
point. This value is defined as straightness.

The straightness has a vertical component and a horizontal component. The maximum value of each component is defined
as the stage straightness.

EEHE (25M)

Verticality (two directions)

Ey
Indicator

Stone
standard square

7/

bl AhO—2i
= Stroke end
]
S, >}
> w
=
B aL
' Z
FH-BEHZIAT—D 2
Manual & Motorized Z Stage FEEEERE Moving Distance

T—=7 W EEICEROFI /=R T AAIVORELEERZ T — 7V OBBHHEENT—EHMNGESE. BUDRKIE
EEEEELTVET.

An indicator is set up at the table so that it touches the perpendicular surface of the standard square, and then it is
raised while measuring the displacement.

Displacement when moving from the starting point of one stroke end (displacement O) to the opposite stroke end is
defined as verticality.
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INVIFva
Backlash

L—tRRE

Laser length measuring machine

BEIXAT—Y
Motorized X stage

F—haUX—%
Autocollimator

BB AANNIAT—D
Motorized Swivel stage

BEBEEBEAT—Y

Motorized Rotation stage

T—7 )N %EORGREX/IIBBHEREDHREEENEL
U BEMEICBET BBR0X)ARER—RARICHE
DEFEMAHE BFZIETLET.
EEVBERTEZIEI LebEDUEDEZ/NVITVa
ELTVET,

Linear Stage (X, XY, Z)

The backlash is defined as the remained value shown by the
indicator after applying a force 1 kg to the same direction of
the last displacement of stage with a push gauge and
releasing it. For example, the indicator is attached to the
edge of a table after the stage moves 5 mm to motor side
from the original position. After the setting, the 1 kg force is
applied to the same direction and released. The remained
value indicator shows is the backlash.

Swivel Stage (Goniometer)

The table is moved from the anti-motor side to the center
and is stopped. The position is read with an autocollimator,
and the position is used as a reference. The table is
pushed with a force of 1 kg in the tangential direction of
the arc, motor side direction, then the force is released.
The value of the autocollimator is defined as the backlash
for swivel stage.

FEONBEZEERETED . BEMEICREN T HEDX!
FEER—DEFRFRICREDERZMAbE . Bk
E9LEd  BREMBEEETHZITT LIEbEDMNBEDEE/N
wIovaELTVET,

Rotation Stage

The table is rotated clockwise and stopped at an arbitrary
angular position which is taken as an origin. Then, a 1kg
force is applied tangentially in the clockwise direction
from the external portion by means of a push gauge and
the push gauge is released. The backlash is defined as
the angular difference between the origin and the position
where the table stops after releasing the force.

BEOWAEDEIE*TEL:044-981-2131, FAX:044-981-2181 [E-mail] sale@kohzu.co.jp [URL] www.kohzu.co.jp
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E—X2 Ml (O—IVREE)

Moment Load Stiffness (Roll Direction)

FH-EIXRAT
Manual & Motorized X Stage

FE-BBAANIVAT—
Manual & Motorized Swivel Stage

FE-BFBEEGBAT -
Manual & Motorized Rotation Stage

CONTACT TEL +81-44-981-2131/FAX +81-44-981-2181

77— N %ZORGIEX/IIBEEEDHRICIED R
DE—XPEAME (BIZTLHE) 2D B0 7—T
EHEOEMU/=AE(BEUN-cma7=l))EE— X iEE
LTWLET,

When an force in the roll direction is applied, the table
tilts. Momentum Load is defined as the tilt angle of the
table per momentum unit. Units are [ arcsec / N-cm ].

We define this parameter as table tilting under an off
table center load (load of W kg is applied to the table at a
distance | cm, perpendicular to the rotation axis from the
table center). Units are [ arcsec / N-cm ].

[E-mail] e-sale@kohzu.co.jp [URL] www.kohzuprecision.com



EEmphOENE

Rotation Center Error

FH-BBHAINILAT—D
Manual & Motorized Swivel Stage

CCD hxZ
CCD camera

D=ITF1 R R

Work Distance

FHEPHRAANILAT—D
Manual & Motorized| Swivel Stage

CCD HhxZ
CCD camera

KFE M=
Load Capacity (Horizontal)

AT =D KFIRELZEZIC. T—TILHRDICPIFBh
BRAFMEELTVET.
(BERIED TEBRADHETT.)

A limit load is applied at the center of the table when the
table is installed horizontally.
All specification of the table can be guaranteed.

TN EFDOXREOEGHICEEREREL. T—T
ERPBEZHEI L X BERDIRNZCCDAXZ
TEL. ZORNEZREHLORMNEELTVET,

Set a reference point on the actual rotation axis above
the table and while operating the table in the full moving
range, follow the deflection of the reference point with a
CCD camera. The amount of deflection is defined as the
rotation center error.

EEROEUERERFICERITLEERDS. T—7 IV ER
DEREET—ITA AR AELTVET,

The distance from the reference point set for measuring
the rotating center displacement to the table top face is
defined as the working distance.

) REREICI O THMHERELLEY . BRIROEREMICEHRY
FTOT. FLEEHERBETHMOEELZ0,

Note 1: In a case where an excessive load is to be
applied, please consult with us, first.

Note 2: The withstand load varies with the installation
state. The value depends also on the customer's
operating conditions. For details, contact our sales
department.
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BEEEGAT—
Motorized Rotation Stage T -4
Encoder

BEEEAT -2 (0AT—2) DRERE. OANE—
arv AEBRERUVEYFREDEEREIF. IV
I—4% (ER) ZRAVWTIREZRBEL TOET,

An encoder (shown in the left figure) is used for
precision inspections of the accumulated lead error,
lost motion, angle repeatability, and pitch error of
motorized rotary stage (Ostage).

RIRRE

Accumulated Lead Error

T—= N (TF—LARA—I) 1 [ElER

Table (Worm Wheel) rotation angle

B#EEBAT—Y
Motorized Rotation Stage

OAME—23Y
Lost Motion

1'E&
__Motion Backward Q2N E—33>
/,‘_'::_\::\\ Lost motion RS
x| T T - l Turning Point
Error 1EBE N, .
Motion Forward \

y

R

Arrival Point HFER
Departure Point

BERGBAT—Y
Motorized Rotation Stage

ERONEZREEREED. BERDS—AMEIC—ERR
TIERIERDEITV. ZNENDUERDI K TORIE
B (BRERDPORBRICBELIUE) CIERHE (FERLER
BRICBB T NEMUE) ENEZ360°TREL. EDRKRE
ZRRREELTOVET (ERDAL),

An error as shown in the left diagram appears in an
interval of one worm wheel rotation (360°).
Accumulated Lead Error = AL

REEDMNEEZEE[EED. BERDS—HRIC—ERR

TIRRIERDETWVEERAEL e RESERK

ICEEQRETAELETY,

EFNENDONUEROHRATOEREFEROMUEDRKAE

ZOANE—232ELTVET,

¥ XAT—VDOANE—av EEERDRRYVET.

¥ AVIVMN—KEEBAT—YOOANE—3>DE
T BBIAMNIVAT—VEREKTY .

When moving rotation stage from 0° to 360° or vice

versa, maximum error between motion forward and

motion backward is defined as lost motion.

% The definition of lost motion is difference to X linear stage’s.

% The definition of lost motion of tangent- bar lead mechanism
motorized rotation stage is same as motorized swivel stage.

P-008 ‘ CONTACT TEL +81-44-981-2131/FAX +81-44-981-2181 [E-mail] e-sale@kohzu.co.jp [URL] www.kohzuprecision.com



AEBRY
Angular Repeatability

goymRR B AE
First
Motion Backward

Second
Turning Point FIRR

B1ERR First
First o Turning Point
g »
HFER
Departure v
Point 7

Motion Forward .~ N,
t
B AERLRME T —
Second Motion Forward Angular QEEEEZT /
Motorized Rotation Stage

N

\
Repeatability

EvFRE
Pitch Error

JA— L8 1 [EER
Worm shaft rotation angle Eéﬁlﬁlﬁi;«a‘-—?‘
Motorized Rotation Stage

kN

Surface Runout

FH BHEGBAT Y
Manual & Motorized Rotation Stage

RO

FH AHEBAT Y
Manual & Motorized Rotation Stage

ERDONEEZREREED . BERDNS—AMEIC—ERR
TIERfIERDEITWVEEZEEZAELHE. REBESE
BEEQETRLET.

ZO%.BICRESE 1 REB ERRIC2EERE DREZETT

W&ET,
ZTNENDONERDHRTO [EEEE2MEHEDRAE
ZAERREELTOETY,

¥ A VIVMN—REEAT -V OAEBREDERIL.
BEAANIVAT—Y OBRUAIBERDIEEEERTY .
The angular repeatability is defined as the maximum difference
(regardless of the direction) when a rotation stage rotates twice
of full turns of CW and CCW direction. The difference is
calculated by comparing actual positioning in each angle from
the first and second same directional rotation, and a bigger
difference from CW and CCW rotations is defined as the
maximum difference and same as the angular repeatability.
% The definition of angular repeatability of tangent-bar lead
mechanism motorized rotation stage is same as motorized
swivel stage.

ERONEZREREED . BERNS—HMEIC—ERR
TIRRAIERDZEITV. TNENDOMERD IR TORIE
B (BERDPORBRICBEL/LWME) CHEHE FERLER
BRICBE I NEME) EDEZETF—LRA—ILD1E (7
#— L1 ElER) FOEETHAEL . TORAE (ERDA
L) &Yy FRREELTVET,

Speed reduction ratio in the worm wheel used for our rotation
stage is basically 1 / 180. This means that the gear has 180
teeth at the circumference. This defines the extent of deviation
from the standard 2° 00' 00" for each tooth.

F—7 )RS, FAOHNEMME T ETAMOEN

ZAEL. ZORAEZHERNELTOET,

¥ 22TV MN—KISEEEE (Z)ILANO—7) TRIE
LTWET,

An indicator is placed into contact in the vicinity of external

periphery of the table, and a measurement is made at 36

points for every 10°.

Maximum error ( peak to peak ) is obtained. This value is the

sum of deviations resulting from surface runout errors and that

derive from finished table surface irregularities.

% The surface runout of tangent-bar lead mechanism rotation
stage is measured in full stroke angular range.

T—7 Nz 1 EEREE. BEREOKEAROEMZAEL.

TOAEEDRAEEZROELTVET.

¥ AT MN—RISEEEE (7)ILANO—2) TRIE
LTWET,

The inner diameter as a reference is provided in the main shaft.

During final assembly, displacement of this inner diameter is

measured with an indicator. This value is the sum of roundness

deviations of the inner diameter and eccentricity, and we define

this value as eccentricity (only for Mont-Blanc series).

% The eccentricity of tangent-bar lead mechanism rotation
stage is measured in full stroke angular range.
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