User's Manual No.99MAAO001A

Outside Micrometer

Safety Precautions

To ensure operator safety, use this product in conformance with the directions, functions and specifications
given in this User's Manual.

Use under other conditions may compromise safety.

/N\CAUTION

Always handle the sharp measuring faces of this product with care to avoid injury.

+ Do not disassemble or modify this product. It can cause failure.

+ Avoid using or storing this product where there is significant temperature change. Prior to use, thermally
stabilize the product at room temperature.

+ Avoid storing this product in a humid or dusty place.

« If this product is used where it will be directly splashed with coolant or the like, take rust prevention measures
after use. Rust can cause failure.

+ Do not apply sudden shocks (such as dropping) or excessive force to this product.

+ Be sure to perform reference point adjustment before measurement.

* Remove dust, chips, etc. before and after use.

« Dirt on the spindle may cause operation failure. If the spindle is dirty, wipe the dirt off using a cloth slightly
dampened with alcohol, and apply a small amount of oil for micrometer (part No. 207000).

1. Part Names and Functions
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1 Frame 6 Ratchet stop
2 Anvil 7 Clamp
3 Spindle (used to lock the movement of the spindle)
4 Sleeve 8 Frame cover (varies depending on the model)
5 Thimble (varies depending on the model) 9 Key spanner

2. Precal for Use

1) Parallax

+ For the micrometer, the reference line on the sleeve and the graduations O ®
on the thimble are not on the same plane, so the coincidence point of two ® @ J /”v
lines changes depending on the eye position. Read the measured value N
from vertically above the coincidence point of the reference line on the
sleeve and a graduation on the thimble. Thimble

+ If you change the eye position as shown in the figure, a parallax of approx- Sleeve
imately 2 um will be generated. Pay particular attention when using a
micrometer with vernier scale.

Reference line

2) Measuring force

Be sure to perform the measurement with a constant measuring force by
using the ratchet stop.

An appropriate measuring force can be applied by bringing the measuring =
surfaces into light contact with the workpiece, stopping spindle movement,
and then rotating the ratchet stop approximately three to five turns with
your fingers.

The ratchet stop is generally used as a mechanism for applying a constant
measuring force. However, the friction thimble is also provided for the

Rotate approximately
three to five times.
same purpose.

3) Error due to posture

+ The posture of the micrometer is not a problem when the measuring length is short. For a medium size (300 to 500
mm) or large size (500 mm or more) micrometer, the reference point slightly varies by the posture.

+ Before use, perform the reference point adjustment in the same posture as for the actual measurement.

4) Precautions after use

« After use, check for damaged parts and clean the product thoroughly.
If this product is used in a place where water-soluble cutting oil can adhere to it, be sure to take rust prevention
measures after cleaning.

+ When storing this product, leave a gap of approximately 0.2 to 2 mm between the measuring surfaces and release the
clamp.

« When storing this product for a long period, apply rust prevention measures to the spindle using oil for micrometer (part
No. 207000).

3. Reference point Adjustment
NOTICE

« Use a periodically inspected gauge block or a setting standard for outside micrometer to perform the reference point
adjustment.

+ Use the same posture and conditions for both the reference point adjustment and the measurement, following the
steps below.

Wipe off the measuring surfaces of both the anvil and spindle and also the gage (if it is used) to remove dirt and dust.
When the measuring range is 0 to 25 mm:
Bring the two measuring surfaces into light contact with each other,
stop spindle movement, and then apply the specified measuring
force. (See "2 Measuring force" in "2. Precautions for Use".)
When the measuring range is other than 0 to 25 mm:
Hold the gage between the two measuring faces, bring the spindle
into light contact with the gage, stop the spindle movement, and
then apply the specified measuring force. (See "2 Measuring force"
in "2. Precautions for Use".)
If the zero graduation on the thimble is aligned with the reference line
on the sleeve, start the measurement. Figure 2
Otherwise, perform the following adjustment.

Figure 1

+ When the alignment error is +0.01 mm or less (Figure 1 and 2)
Insert the supplied key spanner into a hole on the back of the
reference line on the sleeve, and turn the sleeve to align the
reference line with the zero graduation line on the thimble.

+ When the alignment error is around +0.01 mm or more (Figure 3)

1 Loosen the ratchet stop with the key spanner.

2 Press the thimble to the outside (toward the ratchet stop) to
allow it to move freely, and align the zero graduation line on the
thimble with the reference line on the sleeve.

3 Tighten the ratchet stop with the key spanner again to fix the
thimble.

If the reference point is slightly misaligned, perform the
adjustment described in "When the alignment error is £0.01 mm
orless".

Figure 3

4. How to Measure

Bring the two measuring surfaces slowly into contact with the workpiece with the same posture and conditions as when
the reference point adjustment was made, and apply the specified measuring force to read the graduation.

If you bring the measuring surface of the spindle strongly into contact with the workpiece, the workpiece may be
deformed and the measurement result may be affected.

5. How to Read Graduations

1) When reading standard graduations (graduation interval: 0.01 mm)

(1) (1) Reading on the sleeve 7mm
? 45 (2) Reading on the thimble + 0.37mm
Reading on the micrometer 7.37 mm
40 @)
(OG0000 ?3 Note) 0.37 mm (in above (2)) is read at the position where
the reference line on the sleeve is aligned to the
30 thimble graduation.
~_|

Usually, the value can be read to the graduation interval of 0.01 mm as shown in the figure above.
Itis possible to estimate the value by eye to the 0.001 mm level as shown in figure below.

Approx. +1 pm

— f

Sleeve reference line  Thimble reference line  Sleeve reference line  Thimble reference line

Approx. +2 ym

2) When reading vernier scale graduations (graduation interval: 0.001 mm)
A micrometer with vernier scale has the vernier graduations above the reference line on the sleeve.

(1) Reading on the sleeve 6 mm
(2) Reading on the thimble 0.21 mm
(3) (3) Reading on the vernier and thimble  + 0.003 mm
‘WUU — %(2) Reading on the micrometer 6.213 mm
vog é 15 Note) 0.21 mm (in above (2)) is read at the position where
) the reference line on the sleeve is aligned to the

thimble graduation, and 0.003 mm (in above (3)) is
read at the position where the vernier graduation is
aligned to the thimble graduation.

6. Specifications

+ Operation temperature range: 5 °C to 40 °C
+ Storage temperature range: —10 °C to 60 °C

7. Offsite Repair (Charged)

If any of the following problems occurs, the product needs to be done offsite repair (charged). Please contact the nearest
distributor or Mitutoyo sales office.
+ Spindle malfunction
If the spindle is scratched, the scratched part causes interference when the spindle moves backward, which causes
malfunction.
Rust on the spindle would cause malfunction.
+ Unstable measured values
If an impact is applied to the measuring surfaces, burrs and chippings are generated on the measuring surfaces and
may affect the accuracy.
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Sicherheitsvorkehrungen @
Um eine sichere Handhabung des Gerits zu gewéhrleisten,

befolgen Sie bei der Benutzung die Anweisungen und technischen Angaben
in dieser Bedienungsanleitung.

Beim Lesen dieses Textes auf die Abbildungen links Bezug nehmen.
[1] Bezeichnung der einzelnen Teile

|. Einstellschraube

2. Klemmutter

3. Skalenhtlse

4. Spindelfeststelleinrichtung

5. MeBeinsatz (AmboB-Seite) Sonderzubehor

6. MeBeinsatz (Spindel-Seite) Sonderzubehor

[2] Ausrichtung des Referenzpunktes
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1) Gberpriifen der Ausrichtung des Referenzpunktes

(1) Bei Modellen mit einem MeBbereich von 0 - 25mm (17)
Bringen Sie die MerBflachen von AmboB und Spindel in Kontakt
miteinander und prufen Sie, ob die BugelmeB schraube “2dp”
anzeigt.

(2) Bei Modellen mit einem MeBbereich Gber 25mm (1)

Setzen Sie ein mitgeliefertes EndmarB der Lange L zwischen die
beiden MeBflachen und prtufen Sie, ob die BlugelmeBschraube
“L+2dp” anzeigt.

2) Ausrichten des Referenzpunktes

Die Ausrichtung des Referenzpunktes erfolgt, wie nachfolgend

beschrieben, entsprechend der Abweichung in der Ablesung.

1. L&sen Sie die Klemmutter auf der AmboB-Seite und verschieben
Sie die Skalenhulse so, daB der Referenzpunkt grob ausgerichtet
ist. Ziehen Sie dann die Klemmutter fest an.

2. Losen Sie die Spindelfeststelleinrichtung und drehen Sie die
Einstellschraube, bis der Referenzpunkt genau eingestellt ist.
Ziehen Sie dann die Spindelfeststelleinrichtung wieder fest an.

3. Falls eine genauere Ausrichtung des Referenzpunktes erforderlich ist,
drehen Sie die auBere Hulse mit einem Schraubenschlissel, um
den Referenzpunkt wie bei einer Standard-bugelmeBschraube
auszurichten.

[3] Ermittlung des AuBendurchmessers und des Null-
ndherungsbetrags von Verzahnungswerkzeugen

HINWEIS
In der hier verwendeten Formel ist die Einheit fir “dm”, “dp”, “6dm”,
und “3t” Millimeter (mm), die Einheit fir “o0” und “@” ist Grad (°). [1°
= (n/180) rad]

1) AuBendurchmesser

Der AuBendurchmesser “dm” von Stirnradgetrieben wird anhand
der links aufgefuhrten Formel berechnet. Ermitteln Sie den Zahn-
rad-Durchmesserfehler, indem Sie den gemessenen Wert “dm” der
Kugel-AmboB-BugelmeB-schhraube mit dem anhand der Formel
berechneten Wert “dm” vergleichen.

¢ AuBendurchmesser “dm”

(1) Fir geradzahlige Verzahnungen : Formel siehe unter [3]-1)-(1).
(2) Fur ungeradzahlige Verzahnungen : Formel siehe unter [3]-1)-(2).

TIP

¢ Ermitteln Sie “0” in “cose” aus der Evolventen-Funktionstabelle,
nachdem Sie “invg” anhand der Formel unter [3]-1)-(3) berechnet
haben.

¢ Fur Standard-Zahnrader (ohne Zahnkopfhéhenver-schiebung) gilt
X =0 in der Formel unter [3]-1)-(3).

2) Nullndherungsbetrag von Verzahnungswerkzeugen

Wenn das MeBergebnis fur ein bearbeitetes Zahnrad “dm + &dm”
in Bezug auf den normalen AuBendurchmesser ist, wird der
Nullndherungsbetrag des Verzahnungs-werkzeugs “ét” zur Ermittlung
des normalen AuBendurchmessers “dm” anhand der links
aufgefUhrten Formel berechnet.

* Nullnaherungsbetrag von Verzahnungswerkzeugen “5t”

(1) Fir geradzahlige Verzahnungen : Formel siehe unter [3]-2)-(1).
(2) Fur ungeradzahlige Verzahnungen : Formel siehe unter [3]-2)-(2).

TIP
Ermitteln Sie “0” in “sing” der Evolventen-Funktionstabelle, nachdem
Sie “inve” anhand der Formel unter [3]-1)-3) berechnet haben.

Mitutoyo Corporation
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Precauciones de Seguridad ®
Para garantizar seguridadad al operador, use el instrumento

conforme a las instrucciones y especificaificaciones que se dan en este
Manual Suplementario.

Observe las ilustraciones de la izquierda mientras lee las instrucciones.
[1] Nombre de Cada Parte

1. Tornillo de ajuste

2. Tuerca de fijacion

3. Buje de ajuste

4. Freno

5. Punta de contacto (del lado del tope fijo) : Accesorio opcional
6. Punta de contacto (del lado desillo) : Accesorio opcional

[2] Alineacidn del Punto de Referencia

IMPORTANTE
Si alguna de las puntas de contacto se ha reemplazado, asegurese
de ejecutar la alineacion del punto de referencia.

Veiligheidsmaatregelen
Voor een veilig gebruik dient u de aanwijzingen en specificaties
in deze handleiding in acht te nemen.

MND

Zie ook de afbeeldingen aan de linker zijde, wanneer u deze
handleiding leest.

[1] Benaming van de onderdelen

1. Instelknop

2. Blokkeermoer

3. Beweegbare as

4. Vastzethendeltje

5. Kogelinzetstukje (aambeeld zijde) : afzonderlijk aan te schaffen
6. Kogelinzetstukje (spindel zijde) : afzonderlijk aan te schaffen

[2] Instellen referentiepunt

BELANGRIJK
Als er inzetstukjes geplaatst worden moet u daarna altijd het
referentiepunt instellen.

1) Verificar la alineacién del punto de referencia

(1) Para el modelo con un rango de medicién de 0 - 25mm (17)
Ponga en contacto correctamente ambas puntas de contacto, la
del tope fijo y la del husillo, entre si, y verifiqgue que la lectura del
micrémetro es “2dp”.

(2) Para los modelos con cun rango de medicion mayor de 25mm (1)
Inserte una barra de patrén incluida o un bloque de patréon de
longitude L entre las puntas de contacto, y verifique que la lectura
del micrémetro es “L+2dp”.

2) Alinear el punto de reterencia

El punto de referencia se alinea de acuerdo con el tamafio de

diferencia de la lectura del micrometro en el slgulente orden.

1. Libere el freno en el lado del tope fijo y deslice el buje de
aJuste para aproximar el punto de referencia. Después del
ajuste, asegurese de poner el freno.

2. Afloje la tuerca de fijacion y glre el tornillo de ajuste para el
ajuste fino del punto de referencia. Después del ajuste fino,
asegurese de apretar la tuerca de fijacion.

3. Si es necesario un ajuste fino adicional, glre el cilindro exterior
con una llave para alinear el punto de referencia en la misma
manera que se hace para un micrémetro estandar.

[3] Obtener el Diametro sobre las bolas y la cantidad
de acercamiento a cero de la herramienta de
corte para engranes

NOTA
En la férmula utilizada aqui, la unidad de “dm”, “dp”, “8dm”, y “3t”
es milimetro (mm) y la unidad de “ow0” y “0” es grado (°). [1° = (1/180)
rad]A

1) Diametro sobre las bolas

El diametro sobre las bolas “dm”, de un engrane recto se calcula con
la formula que se muestra a la izquierda. Obtenga un error de diametro
de engrane comparando el valor medido “dm” del micrémetro tipo
tope de bola con el valor “dm” calculado con la formula.

 Diametro sobre bolas “dm”

(1) Para los engranes de numero par : La férmula se da en [3]-1)-(1).
(2) Para los engranes de nimero impar : La férmula se da en [3]-1)-(2).

TIP

* Obtenga “@” en “cosg” e la tabla de function involuta después de
calcular “invg” on la férmula [3]-1)-(3).

¢ Para un engrane estandar, X es igual a 0 en la fémula [3]-1)-(3).

2) Cantidad de acercamiento-cero de la herramienta de corte de
engranes

Si el resultado medido de un engrane siendo maquinado es “dm

+ 8dm” con respecto al diametro sobre las bolas “dm” normal, la

cantidad de acercamiento a cero de la herramienta de corte de

engrane “3t” para conseguir el diametro sobre las bolas “dm”

normal se calcula con la férmula que se muestra a la izquierda.

 Cantidad de acercamjento-cero de la herramienta de corte de
engranes “&t”

(1) Para los engranes de numero par : La férmula se da en [3]-2)-(1).

(2) Para los engranes de nimero impar : La férmula se da en [3]-2)-(2).

TIP
Obtenga “@” en “sing” de la tabla de functién involuta después de
calcular “invg” con la férmula [3]-1)-(3).
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1) Controleren van het referentiepunt

(1) Voor types met een meetbereik van 0 - 25mm (17)

Breng de kogels van de beide inzetstukjes incontact met elkaar en
controleer of de schroefmaat “2dp” aangeeft als meetwaarde.

(2) Voor types met een meetbereik groter dan 25mm (17)

Plaats de meegeleverde instelmaat of een eindmaat tussen de
inzetstukjes en doe een meting. Controleer of de schroefmaat
“L+2dp” aangeeft als meetwaarde.

2) Corrigeren van het referentiepunt

Het referentiepunt wordt afhankelijk van de grootte van de schroefmaat

ingesteld in de onderstaande volgorde.

1. Draai het vastzethendeltje aan de aambeeldzijde linksom en
verschuif de beweegbare as zodat het Referentiepunt ongeveer
klop. Zet het hendeltje weer vast.

2. Draai de blokkeermoer los en stel daarna met de instelknop
nauwkeurig het referentiepunt in. Draai de blokkeermoer daarna
weer vast.

3. Als er daarna nog een correctie nodig is kunt u met het
meegefeverde haaksleuteltie, net zoals bij een normale schroefmaat,
de bus met de vaste schaalverdeling iets verdraaien voor een
exacte instelling.

[3] Bepalen van de moduul-diameter en de nulnader-
ingsafstand van het tandwielsnijd-gereedschap

OPMERKING
In de hier gebruikte formules is de eenheid van “dm”, “dp”, “6dm”,
en “3t” millimeter (mm) en die van “o0” en “@” is graden (°). [1° =
(n/180) rad]A

1) Moduul-diameter

Demoduul-diameter “dm” van een tandwiel wordt berekend met
de formule links. Bereken de afwijking van de tandwieJdiameter
door de vande schroefmaat afgelezen waarde “dm” te vergelijken
met de door middle van de formule berekende nominale waarde
van “dm”.

* Moduut-diameter “dm”

(1) Voor even aantal tanden : gebruik de formule van [3]-1)-(1).

(2) Voor oneven aantal tanden : gebruik de formule van [3]-1)-(2).

TIP

* U vindt “g” in “cosg” in de evolventen-functietabel nadat u “inve
heft berekend met de formule van [3]-1)-(3).

* Voor een normaal tandwiel (geen profielverschuiving), is X gelijk
aan 0 in de formule van [3]-1)-(3).

2) Nulnaderingsafstand voor het tandwielsnijdgereedschap

Als het meetresultaat van het in bewerking zijnde tandwiel “dm
+ 8dm” is, vergeleken met de nominale waarde “dm”, dan is de
nulnaderingsafstand van het tandwielsnijdgereed-schhap “8t” om
de juiste moduuldiameter “dm” te bereiken te berekenen met de
formule links.

* Nulnaderingsafstand van het tandwielsnijdgereedscha “5t”

(1) Voor even aantal tanden : gebruik de formule van [3]-2)-(1).

(2) Voor oneven aantal tanden : gebruik de formule van [3]-2)-(2).
TIP

U vindt “@” in “sing” in de evolventen-functietabel nadat u “inve” heft
berekend met de formule van [3]-1)-(3).
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Précautions d’emploi ®
Pour garantir une utilization en toute sécurité de cet instrument,

veillez a respecter les instructions et caractéristiques techniques fournies
dans cette notice.

Reportez-vous aux illustrations a gauche lors de la lecture de ce
manuel.

[1] Désignation des piéces
. Vis de réglage
. Ecrou de blocage
. Douille de réglage

1
2

3

4. Dispositif de blocage

5. Point de contact (c6té touche) : option
6

. Point de contact (c6té touche) : option

[2] Alignement du point de référence
IMPORTANT
Lorsque I'un des points de contact a été remplacé, procédez a
I'alignement du point de référence.

1) Controle de I'alignement du point de réferénce

(1) Micrométres don’t la plage de mesure est de 0 - 25mm (17)

Amenez les deux points de contact (c6té touché et coté broche)

en contact et assurez-vous que la valeur lue sur le micromeétre est

“2dp”.

(2) Micromeétres don’t la plage de mesure est supérieure a
25mm (17)

Lnsérez une barre ou une cale étalon fournie de longueur L entre

les deux points de contact (c6té touché et coté broche) et assurez-

vous que la valeur lue sur le micrometre est “L+2dp”.

2) Alignement du point de référence

Le point de référence doit étre aligné, en function de la valeur lue

sur le micrometre, dans I'ordre suivant.

1. Desserrez le dispositive de blocage du c6té de la touche et
faites coulisser la douille de réglage afin de réajuster approxi-
mativement le point de référence. Veillez ensuite a resserrer le
dispositif.

2. Desserrez I'écrou de blocage etournez la vis de réglage pour
réajuster le point de reference avec precision. Veillez ensuite a
resserrer| I" écrou de blocage.

3. Siun réglage supplémentaire s’avére nécessaire, faites tourner
le fourreau extérieur a I'aide d’une clé afin d’aligner le point de
reference, comme vous le feriez pour un micrometre standard.

[3] Calcul du diameter et de distance d’approche du
zéro d’un outil de taillage

NOTE
Dans les formules ci-contre, I'unitdé des valeurs “dm”, “dp”, “6dm”,

et “3t” iest le millimétre (mm) et celle des valeurs “a0” et “0” est le
degré (°). [1° = (n/180) rad]A

1) Diamétre

Pour calculer le diameétre “dm” d’'un engrenage droit, utilisez la for-
mule ci-contre. Pour calculer l'erreur de diametre de I'engrenage,
comparez la valeur "dm” mesurée a I'aide du micrometre a touche
sphérigue et la valeur “dm” calculée a I'aide de la formule.

* Diaméter “dm”

(1) Lorsque le nombre de dents est pair : Utilitsez la formule [3]-1)-(1).
(2) Lorsque le nombre de dents est impair : Utilitsez la formule [3]-1)-(2).

CONSEIL
¢ Calculez “g” de “cosg” a partir de la table de développante

d’engrenage apres avoir calculé “inve” en utilisant la formule [3]-1)-(3).
¢ Pour un engrenage standard, X égale 0 dans la formule [3]-1)-(3).

2) Distance d’approche du zéro de I'outil de taillage.

Si le résultat de mesure d’'un engrenage en cours d’usinage est
égale a “dm + &dm” par rapport au diaméter normal “dm”, la
quantité d’approche du zéro de l'outil de taillage “3t” nécessaire a
I'obtention du diamétre normal “dm” doit étre calculée a 'aide de la
formule ci-contre.

* Quantité d’approche du zero de I'outil de taillage “6t”

(1) Lorsque le nombre de dents est pair : Utilitsez la formule [3]-2)-(1).
(2) Lorsque le nombre de dents est impair : Utilitsez la formule [3]-2)-(2).

CONSEIL

Pt

Calculez “@” de “sing” a partir de la table de développante
d’engrenage apres avoir calculé “invg” en utilisant la formule [3]-1)-(3).
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Safety Precautions
To ensure operator Safety use the instrument conformance

with the directions and specifications given in this Supplement Manual.

Refer to the illustrations on the reverse side while reading this manual.

[1] Name of Each Part
1. Adjusting screw

2. Clamp nut

3. Adjusting bushing

4. Clamp

5. Contact point (anvil side) : Optional accessory

6. Contact point (spindle side) : Optional accessory

[2] Reference Point Alignment
IMPORTANT

If either of the contact points has been replaced, be sure to perform
the reference point alignment.

1) Checking the reference point alignment

(1) For a type with a measuring range of 0 - 25mm (1”)

Bring the contact points on both anvil and spindle sides correctly
into contact with each other, and check that the micrometer
reading is “2dp”.

(2) For types with a measuring range over 25mm (1”)

Insert a supplied standard bar or a gauge block of length L
between the contact points on the anvil and spindle sides, and
check that the micrometer reading is “L+2dp”.

2) Aligning the reference point

The reference point is aligned according to the size of difference

from the micrometer reading in the following order.

1. Loosen the clamp on the anvii side and slide the adjusting
bushing to coarsely adjust the reference point. After adjustment
be sure to tighten the clamp.

2. Loosen the clamp nut and turn the adjusting screw to finely
adjust the reference point. After fine adjustment be sure to
tighten the clamp nut.

3. If additional fine adjustment is necessary, rotate the outer
sleeve with a wrench to align the reference point in the same
way as made for a standard micrometer.

[3] Obtaining the Over-ball Diameter and the Zero-
approaching Amount of Gear Cutting Tool

NOTE
In the formulae used here the unit of “dm”, “dp”, “6dm”, and “&t’
is millimeter (mm) and that of “a0” and “@” is degree (°). [1° = (n/180)
rad]

1) Over-ball diameter

The over-ball diameter “dm” of a spur gear is calculated by the
formula shown at the left. Obtain a gear diameter error by comparing
the measured value “dm” of the ball anvil-type micrometer with the
calculated value “dm” from the formula.

* Over-ball diameter “dm”

(1) For even number of gear teeth : The formula is given by [3]-1)-(1).
(2) For odd number of gear teeth : The formula is given by [3]-1)-(2).

TIP

* Obtain “@” in “cosg” from the involute function table after calculating
“inve” by the formula [3]-1)-(3).

e For a standard gear (non-shift gear), X equals 0 in the formula

[3-1)-(3).

2) Zero-approaching amount of the gear cutting tool

If the measured result of a gear being machined is “dm + ddm” with
respect to the normal over-ball diameter “dm”, the zero-approaching
amount of the gear cutting tool “8t” to get the normal over-ball
diameter “dm” is calculated by the formula shown at the left.

* Zero-approaching amount of the gear cutting tool “3t”

(1) For even number of gear teeth : The formula is given by [3]-2)-(1).
(2) For odd number of gear teeth : The formula is given by [3]-2)-(2).
TIP
Obtain “@” in “sing” from the involute function table after calculating
“inve” by the formula [3]-1)-(3).
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Precauzioni di sicurezza ®
Per garantire la sicurezza all’operatore, utilizzare lo strumento

in conformita con le indicazioni e le specifiche riportate in questo manuale
supplementare.

Durante la lettura del manuale, fare riferimento alle immagini riportate sul
manuale stesso.

[1] Nome di ogni componente

1. Vie di regolazione

2. Dado di bloccaggio

3. Attacco

4. Bloccaggio

5. Punto di contatto (lato incudine) : Accessorio opzionale

6. Punto di contatto (lato stele) : Accessorio opzionale

[2] Alligneamento del punto di riferimento
IMPORTANTE

Se & stato sostituito uno dei punti di contatto, assicurarsi di eseguire
I'allineamento del punto di riferimento.

1) Verificare I’allineamento del punto di riferimento.

(1) Per un modello con un campo di misura da 0 - 25mm (1”)
Portare | punti di contatto montati sull'incudine e sullo stelo
correttamente a contatto e verificare che la lettura del micrometro
sia “2dp”.

(2) Per I modelli con un campo di misura superjore a 25mm (1”)
Lnserire I'asta standard fornita o un blocchetto di riscontro di
lunghezza L tra | punti di contatto e verificare che la lettura del
micrometro sia “L+2dp”.

2) Allineare il punto di riferimento

Il punto di riferimento viene allineato in base alla differenza dalla

lettura del micrometro nel seguente ordine.

1. Allentare il fissaggio sul lato dell'incudine e far scorrere I'attacco
di regolazione per regolare approssimati-vamente il punto di
riferimento, Dopo la regolazione assicurarsi di stringere il fis-
saggio.

2. Allentare il dado di bloccaggio e girare la vite di regolazione
per regolare accuratamente il punto di Riferimento. Dopo
I’accurata regolazione assicurarsi di stringere il dado di
bloccaggio.

3. Se & necessaria una regolazione accurate supplementare,
ruotare il manicotti esterno con una chiave per allineare il punto
di riferimento nello stesso modo con cui viene fatto per un
micrometro standard.

[3] Ottenere il diametro medio dell’ingranaggio e la
quantita di avvicinamento alla quota Per I'utensile
da taglio

NOTA

Dans les formules ci-contre, 'unitda des valeurs “dm”, “dp”, “6dm”,

e “dt” il millimetro (mm) e quella di “o0” e “@” il grado (°). [1° = (1/180)

raggio]

1) Diametro medio

Il diametro medio dell’ingranaggio “dm” viene calcolato con la
formula riportata a sinistra, Si ottiene un errore di diametro
ingranaggio comparando il valore misurato “dm” del micrometro
per capruggini con il valore calcolato “dm” dalla formula.

* Diameter medio “dm”

(1) Per numero di denti pari : La formula viene data da [3]-1)-(1).

(2) Per numero di denti dispari : La formula viene data da [3]-1)-(2).

SUGGERIMENTO

¢ Ottenere “g” in “cosg” dalla tabella funzione evolvente dopo aver
calcolato “inve” con la formula [3]-1)-(3).

¢ Per un ingranaggio standard (non modificato), X & uguale a 0
nella formula [3]-1)-(3).

2) Quantita Avvicinamento alla quota per gli utensili da taglio
Se il risultato misurato di un Ingranaggio lavorato € “dm + 8dm” in
base al diametro normale medio “dm”, la quantita di avvicinamento
alla quota dell'utensile da taglio “8t” per ottenere il diametro nor-
male medio “dm” viene calcolata con la formula riportata a sinistra.
* Quantita avvicinamento alla quota degli utensili da taglio “5t”

(1) Per numero di denti pari : La formula viene data da [3]-2)-(1).

(2) Per numero di denti dispari : La formula viene data da [3]-2)-(2).
SUGGERIMENTO

Ottenere “@” in “sing” fdalla tabella funzione evolvente dopo aver
calcolato “invg” con la formula [3]-1)-(3).
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Sakerhetsatgarder

For att sdkerstélla anvidndarens sékerhet, anvind mikrometern

€

Se illustrationerna pa andra sidan nér du laser den har bruksanvisningen.

i enlighet med riktlinjer och specifikationer i denna manual.

[1] Delarnas beteckning

1. Justeringsskruv

2. Lasmutter

3. Justeringsbussning

4. Lasning

5. Matinsatser (kolvsida) : Specialtillbehor

6. Matinsatser (spindelsida) : Specialtilloehor

[2] Referenspunktsjustering

VIKTIGT
Om nagon av métinsatserna har bytts ut, var noga med att utféra en

justering av referenspunkten.

1) Kontroll av referenspunkt

(1) Fér mikrometer med matomrade 0 - 25mm (17)

For ihop bada matspetsarna | kontakt med varandra och kontrollera
att avlasningen ar “2dp”.

(2) For micrometer med matomrade éver 25mm (17)

Placera medlevererad normal eller passbit med langden L mellan
matspetsarna och kontrollera att avlasningen ar “L+2dp”.

2) Justering av referenspunkt

Referenspunkten justeras med utgangspunkt fran avlasningsfelet i

féljande ordning:

1. Lossa lasningen Pa matkolvssidan och grovjustera referen-
spunkten genom att skjuta justenngs-bussningen. Las lasnin-
gen efter justerdngen.

2. Lossa lasmuttern och vrid justeringsskruven for att finjustera
referenspunkten. Las lasmuttern efter avslutad finjustering.

3. Om vytterllgare finjustering behdvs, rikta upp referen-spunkten
genom att rotera den yttre hylsan med en nickel pa samma satt
som pa vanliga mikrometrar.

[3] Berdkning av diametern 6ver kulorna och nollnér-
mande vérde fér kuggens skarverktyg

OoBS

| formlerna som anvénds hér &r enheten for “dm”, “dp”, “6dm”, och “&t”

millimeter (mm) och for “o0” och “e” grader (°). [1° = (n/180) rad]

1) Diameter 6ver kulorna

Diametern 6ver kulorna “dm” pa ett cylindriskt kugg ar beraknad
med formeln till vanster. Ta fram kuggens diameteravvikelse
genom att jamfora matvardet “dm” fran kuddviddsmikrometern
med beréknat varde “dm” fran formeln.

 Diameter 6ver kulorna “dm”

(1) For jamnt antal tdnder : Anvands formeln enligt [3]-1)-(1).

(2) For udda antal tander : Anvands formeln enligt [3]-1)-(2).

TIPS
* “g” i “cose” erhalls fran evolvent-funktionstabell genom berékning

av “inve” med formel [3]-1)-(3).
* For standardkugg (ej forskjutna kugg), X ar lika med 0 i former

[3]-1)-(3).

2) Nollndrmande viérde fér kuggens skérverktyg

Om maétresultatet pa ett bearbetad kugg &r “dm + 8dm” med av-
seende till en normal diameter éver kulorna “dm”. Nollndrmande
varde for skarverktyget for kuggen “8t” beréknas med formel till
vanster for att erhalla den normala diametern 6ver kulorna “dm”.
* Nollndrmande vérde for skérverktyget fér kuggen “5t”

(1) Foér jamnt antal tander : Anvéands formeln enligt [3]-2)-(1).

(2) For udda antal tander : Anvands formeln enligt [3]-2)-(2).

TIPS

"o«

“@” i “sing” erhalls fran evolvent-funktionstabell genom berakning av

“invg” med formel [3]-1)-(3).
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