MDM M ecatronics sr.l. User'sGuide CMFM IGROB/G page 1

Iecatmmcs

User'sguide (Prelim inary )

The IGROB/G measuring machine is a device with 3 linear movements (X - Y - Z) arranged
according to a group d three co-ordinated axes and a fourth rotary axis (Turntable W) aigned with
the vertical axis (2).

The four axes are driven and slaved by a control circuit board.

The pieces to be measured are positioned between two tips, one in the centre of the turntable andthe
other, again driven, can be adjusted in height so that the piece can be blocked in pasition.

An analogue measuring head is fitted that is conveyed by the three linear axes, to detect the
movements along one direction.

The madine is complete with a calculator and printer for isauing the test certificates.

1 DESCRIPTION O
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ST.GEN push button

This push butonis used to turn the power supgieson.
It isto be pressed to enable the axes and is enabled each time the
Measuring pheseis accessd

PATH push button

Used to assist the operator when programming the measurement

ST.CYCLE push buton

Used to start automatic cycles

RESET PROBE push buton

Used to reset the head indicator

UP push buton

Used to move the courter-tip block upwards

DOWN push buton

Used to move the @urter-tip block downwards

W + push buton Used to move the rotary axis W + anti-clockwise

W - push buton Used to move the rotary axis W - clockwise
JOG X+ Used to move the head towards the X + direction
JOG X- Used to move the head towards the X - direction
JOG Z+ Used to move the head towards the Z + direction
JOG Z- Used to move the head towardsthe Z - direction

EMERGENCY push buton

Used to block the axes and to stop any automatic cycle runnng

GEARING sdledor switch

With the selector switch turned to ON, combined with the
JOG X and Z movement, the W is turned to trip an involute
tooth or helicd tooth respectively, relative to the gear to be
tested.

SPEED selector switch

Used to seled the movement speed of the X Y Z W axes

3 DESCRIPTION OF THE GEAR SOFT/EV soFTwWARE

This oftware is used to automaticdly test the invalute tooth of the side of a spur gear or aspira

gear.
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Fig.2 Gear parameters windowv
Pressure angle expressed in first and second gradients or dedmal gradients

Helix angle expressed in first and second gadients or dedmal gradients

Norma modue expressed in mm.
Feeler expressed in mm.

Helicd toath side (right of |eft); if the sideis draight the dhoiceisirrelevant.

Number of teeth

b
=

Mod.
Z

Where: a
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Oncethe configuration hes been confirmed the window illustrated in fig. 3 will appear
3 4 5
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3.1.1 MEASUREMENT WINDOW

1. The reading instrument of the analogue transducer displays the paosition d the sensor compared
to its own stand-by position. The reading rangeis+- 0.5 mm.

2. The reading instrument of the analogue transducer displays the position d the sensor compared
to the relative zero pasition (the relative zeo pasition is %t by pressing the Reset Probe key on
the console). Thereading rangeis +- 0.05 mm.

3. The positioning parameters for measuring the involute tooth include:

Heal dameter to be set directly or using the path procedure. This value outlines the
involute tooth scanning areatowards the head dameter.

Foot diameter to be set directly or using the path procedure. This value outlines the
involute tooth scanning areatowards the foot diameter.

Current diameter, which displays the diameter onwhich the fedler isresting.

Base diameter, which displays the value of the base diameter obtained from the
parametersillustrated in fig. 2.

4. The pasitioning parameters for measuring the helical tooth include:
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Z very outer edge pasition, to be set diredly or using the path procedure. This value
sets the height of the feeler so that the gear can turn withou it colliding against the
actual feeler.

Z TOP pasition, to be set diredly or using the path procedure. This value outlines the
helical tooth scanning area towards the top.

Z BOTTOM pasition, to be set directly or using the path procedure. This value outlines

the heli cal tooth scanning areatowards the bottom.

5. Axes coordinates display device.
6. Number of teeth to be tested being avariable from 1 to 4.
7. Box for the automatic positioning onthe left side.
If this box is ticked of, the automatic measuring cycle will continue withou stopgpng from
testing the right sides automatically switching over to test the |eft sides.
This automatic switch over could cause problems in finding the space, which could have
some difficulties in the case of gears with a high correction gradient.
It may therefore be possible, and is obligatory in the cae of a new gear, not to use this
option. Thiswould mean that the automatic cycle would be stopped, the space can be found
and therefore it would be possble to evaluate the suitableness of the g/cle withou stoppages.
8. Message box, which provides the messages that guide the starting operations of the aitomatic
cycles.
9. Emergency box, which shows indications concerning the machine status
(See ppendix 2).
10. The push butons areaincludes:
Measure button, used to start the measuring cycle
Home button, used to start the axes reset cycle.
Db St button, used to take the Y axis of the machine to the ceiling point of the base
circle.
(Condtionrequired to be aleto usethe path procedure)
Abort button, used to stop any automatic cycle passibly runnng.

Exit button, used to exit from the measurement window.
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3.1.2HOME CYCLE
Thiscycleisto be executed once the machine has been turned on to reset the axes.
Proceed as foll ows to start the HOME cycle:
Make sure that thereisnoindicationin the anergency box.
(the only indication admitted in this case is “COUNTER-TIP OPEN")
If thisis nat the case, proceed as advised in appendix 2.
Using the jog controls, take the axes nea the zero pasition.
Press the Home push buton (push butons area).
Press the StartCycle push button (console).
Wait for the gycleto be completed.
Note: the Home g/cle must be executed orly after the machine has been turned on It need

not therefore be repeated before starting the next measurements.

3.1.3 PREPARING THE MEASUREMENT
Make sure that thereisnoindicationin the energency box.
(the only indication admitted in this case is“COUNTER-TIP OPEN")
If thisisnot the @ase, proceed as advised in appendix 2.
Fit the gear to be tested between the tips using the UP and DOWN push butons on the
console. The downward movement of the tip will stop automatically once the gear has been
blocked in place. “COUNTER-TIP OPEN” will disappear from the energency box.
Enter the values requested in the pasitioning parameters box for measuring the involute tooth
and the values in the pasitioning parameters box for measuring the helical toath.

If these values are not known, they may be found wsing the PATH procedure.

PATH procedure:

Position the head ower the gea face and pressthe Db&t push buton (push butons area), then
press the StartCycle push button (console) and wait for the Y axis to pasition itself on the
base radius.

Note: The Y axis must keep this pasition throughou the whoe cycle, therefore do na
activate the Y jog movement.

Put the head in a space, turn the W axis dowly urtil the heal is pre-loaded by roughly 0.1 mm
then press the RESET PROBE push buton (console).
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Position the aursor in the Head bax of the positioning parameters for measuring the involute
tooth by clicking onit using the mouse.

Switch the GEARING selector switch onthe mnsoleto ON.

Take the head to the top d the tooth using the jog control and then press the PATH push
button onthe @mnsole.

Take the head to the foot of the tooth using the jog control and then press the PATH push
button onthe wnsole.

Take the head to the beginning of the helical tooth onthe bottom side using the z jog control
and then pressthe PATH push buton onthe mnsole.

Take the head to the end d the helical toath onthe top side using the z+ jog control and then
pressthe PATH push buton onthe console.

Take the head to the very outer edge of the side part of the gear using the jog Z+ control and
then press the PATH push buton onthe console.

Note: A buzzer sounds when the PATH push butonis pressd.

Useful parameters for measuring the contour and the side
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3.1.4 STARTING THE MEASURING CYCLE
Select the number of teeth to be tested (box (6) fig. 3).
Enable or disable the cycle stoppage on side switch over option (box (7) fig. 3).
Position the head beyondthe vertical outer side of the gear.
Press the Measure key (Area (10) Fig. 3).
Press the StartCycle push buton (console).
The axes will automatically move to the starting position. Turn the W axis < that the head
fitsin the space then pressthe StartCycle push button (console).
Wait for the g/cle to be completed. If the option that stops the gycle before switching
over to testing the other sides is enabled, then orce the right sides have been tested,
proceed in the same manner as the previous point and wait for the measurement to be
completed.
Take the gear out of the tips (UP push buton onconsole).
Press the Exit key (Area (10) Fig. 3).
Proceed to pant 3.3.2 - Modifying the sheet limits and writing the certificate -.

3.2 MEASURING A GEAR THAT HASALREADY BEEN SAVED.
Sdlect the Open option from the File menu.
Select the name of the gear to be tested.
Sdlect the New option from the File menu.
Confirm the parameters of the gear in the window illustrated in fig. 2.
Make sure that thereisnoindicationin the energency box.
(the only indication admitted in this case iS3BCOUNTER -TIP OPEN®©)
If thisisnot the @ase, proceed as advised in appendix 2.
Fit the gea to be tested between the tips using the UP and DOWN push butons on the
console. The downward movement of the tip will stop automaticdly when the gear has been
blocked in pace. @aCOUNTER -TIP OPEN®° will disappear from the energency box.
Foll ow the instructions provided in pant 3.1.4
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3.3 MODIFYING THE SHEET LIMITSAND WRITING THE CERTIFICATE
3.3.1 Select the Sheet parameters option from the Modification menu.
3.3.2 Thewindow illustrated in Fig 4. will appear, which includes:

[b]

9 |:
|%

Fig.4 Measuring sheet parameters

~Hk] B FE]

Parameters a) and b) define the scanning range according to which the eror is computed.
Parameters c) and d) set the display scde of the error as agraph.
Parameters €) and f) set the established accuracy classes (Standard DIN 3962).
g) are the heading items.
h) isthe aowning selection.
Box disabled:
the arors are computed compared to a straight line that better roughly estimates the
graphtrend.
Box enabled:
if the i) parameters are set at zero, the arors will be computed compared to a vertical
circle that better roughly estimates the graph trend; if a different value is attributed to
the i) parameters the errors will be computed compared to a vertical circle, the height

of whichisfixed by this parameter.



MDM M ecatronics sr.l. User's Guide CMFM IGROB/G page 11

34 PRINTING THE CERTIFICATE
Sdlect the Print option from the File menu.

3.5SAVING A GEAR
Select the Save or Sase with name option from the File menu then enter the name that

identifiesthe gea. All the parameters and the graph will be saved.

3.6 SAVING IN IMAGE FORMAT
Select the Save PCX image option from the File menu then enter the name that identifies the

gear. A bitmap filein PCX format will be obtained that represents the test certificate.

APPENDI X 1




MDM M ecatronics sr.l.

APPENDIX 2 Madineindications:

User's Guide CMFM IGROB/G page 12

INDICATIONS DESCRIPTION SOLUTION
Probe Overloaded The sensor is positioned beyonditssafety | Use the jog controls to move the axesto
stroke position. When this messageis release the pressure from the head.
displayed abuzze istriggered and the axes
are blocked. Any automatic cycle possibly
running is sopped
Emergency push Thered push buton onthe consoleis  [Reset the emergency push buton by turning it
button pressed pressed, which disables the motors and

shuts off the pneumatic power supgy. Any
automatic cycle possibly running is stopped

clockwise.

Counter-tip open

The gear blocking pinisnot inserted o is

not locked corredly

If the measurement isto be made, pressthe
DOWN push buton (console) urtil the

indication dsappears.

Axes disabled

The motor drives have been disabled

If the drives are to be enabled, pressthe

ST.GEN push buton onconsole

Insufficient air pressure

has dropped below the safety limit causing

the disabling of the motors. Any automatic
cycle possibly running is dopped

The pressure of the pneumatic power suppy

Check the pressure of the pneumatic power
suppy indicated onthe gauge.

Drive darms

One of the drivesisin an alarm status. Any
automatic cycle possibly running is stopped

Wait 10 secs. and press the ST.GEN push
button. Check the indications onthe
eledrical control panel. Contact the

Technical Serviceif the problem persists.

Axes limit switch

One of the axes has reached its useful end-
of-stroke pasition

Take the ais out of the end-of-stroke position
using the jog contrals.

Servo Error

An interference in the norma movement of
one of the aes has caused the disabling of
the motors. Any automatic cycle possbly

Check if the slides are dean and also the
presaure. Contact the Technical Serviceif the
problem persists

running is sopped
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