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VII.  Inspection program QM-MICRO ﬂm

The QM-MICRO program serves as a computer support program for the inspection of micrometers
according to DIN 863, VDI/VDE/DGQ guideline 2618 (pages 5,6,14,15), the Federal specification
GGG-C-105C, the British Standards BS 870 ,External micrometer”, BS 6468:1984 for depth
micrometers, BS 959 ,Internal micrometers®, respective according to customised factory standards.
Therefore it can be used to inspect all kinds of external micrometers, micrometer heads and internal
micrometers.

The use of the program itself, however, requires only a little knowledge of computers.

Measurement data can be entered directly from an on-line connected measuring machine or from the
keyboard. But note that the “Online” connection will be disabled if the type of inspection requires solid
masters (for example inspection of 3 point contact internal micrometers which will be inspected with
master setting rings).

Depending on the type of micrometer and the chosen evaluation (according DIN, VDI , British
standard...) the program determines the total deviation range f,,,5x, the deviation range of the

micrometer thimble f,e and the repeatability f,,,. Additionally the inspection of extension rods for

internal micrometers can be made. The evaluation results can be re-produced on the screen and/or
the printer. Tolerance excesses will be shown.

The program QM-MICRO can be started directly out of the database program QM-MANAG - also
offered by L&W GmbH - and provided with initial data (such as ID-number, measuring range and
graduation of the micrometer to be inspected etc.), in this case the inspection results are directly
transmitted back to the database.

VIl.1. Program start

You can start the QM-MICRO program directly from the QMSOFT command Shell (click the
corresponded symbol in the shell). The other way is to start the program through the WINDOWS file
manager or the explorer (WINDOWS 95, 98 ..).

Before working with the program you have the possibility to customise some things according your
individual needs and wishes.

The following program settings you have to do:
e Configuration of the Online Interface:

If you use a direct linkage between the computer and your measuring machine to transfer measuring
values, at first you should start the indication program required (RS232DRV, 1K102021 or SIDDRV
depended on the device and the interface connection you use) and set the correct parameters for
the Online Interface (see also the manual of the used program).

e Program settings and inspection conditions:

Here you can set some general things for the program environment; for example: the default way to
transfer measuring values (machine or keyboard) or the unit used for the evaluation. See section V.3
for this.

Attention:  Anincorrect selection of the parameters for the online connection (e.g. for the serial
port) can produce a system crash while measure data input ! Make sure that you are
informed about your computer system and the correct name of the serial port for on-line
interface. For settings of the serial interface see also Appendix D.
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VII.2. Program settings

Working with the program you should make different settings to define the program environment and
especially program conditions. Use the menu “Settings” to do this.

VII.2.1. " Settings | Program settings”
Using this option you have the following registers to change program settings:
Register , General”

Here you can choose the program language, switch on/off the help text and select the default data
input device (keyboard of the computer, on-line measuring machine). If you set “Online” as the default
device the Online connection will be started automatically if a gauge measurement will start and
“Online” measurement is possible for the type of inspection.

Using the option “Save certificates automatically” any calibration certificate will be saved into the
“Certificate directory” (see register “directories”). The file name will be created by of the gauges
identity number or the entered certificate number. You can set if you want to save the certificate as
“RTF”, “PDF",... file format.

Program settings

General l Directories] Inzpection prncedures] Set graphic u:olc-r&]

8
[v Show help text _—
Language g dbort
| English |
Lnit
|Metric ﬂ
Take walues from
|Dnline ﬂ
Save the certificate files as..

* RTF " PDF " poc " HTML

[v Save cerlificates automatic

Ta create the file name uze

(% Identity number " Certificate number

Figure: General program settings

Register ,Inspection procedures*

Here you can enter for each gauge type a reference to a corresponded text file including the
inspection procedure as a text. Enter your own text for the procedures here.

Note that this “inspection procedure” does not influence the inspection process.

The measuring positions will be set using the option “Inspection conditions”.
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Register , Directories”

For some functions (indicating of measuring values; creation and edit of certificate layouts) external
programs will used. Here you have to enter the directory where the corresponded program can be
found.

While doing the program installation all directories will be set to a correct value!

ATTENTION: Make sure that these entries are correct. Errors while operating the program may be
caused by incorrect settings in the screen "Directories”.

Register , Set graphic colours*®

Inspecting a micrometer you will get a calibration curve on the screen which you can also print out on
your certificate. Here you can set the colours for the graphic elements. Please note that you can made
this settings different for the “Screen” and the “Print”.

Program settings

General] Directoliesl Inspection procedures  Set graphic colors ]
8

E Abort

Settings for I Show gnd

Background [—
Borders I -

Bz I -
Grid I -
Characters I -
Line for magimum deviation Line for spindle deviation
I - | ']
—_— —
¥ Show data points W Show data points

Figure: Set graphic colours
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VII.2.2. " Settings | Inspection conditions”

Here you can set some general conditions for the micrometer inspection and also the reading position

you want to use.

General settings

Enter values az

j I"fear[s] j

Inzpection period |'|

v preset of measurement values
¥ Inzpect micrameter standards, setting gauges

[V Inzpect extenzion rods

rDefault certificate lapaut file for

metric measurements IDMMICHD_Eng“Sh j

inch meazurements IQMMIEHD_Eninsh j

o ok | 9 abor |

Figure: Inspection conditions - general

Set the following parameters:
Enter measuring values as:

Inspection period:

Preset of measuring values:

Select if you want to enter the measures as direct readings or if
you want to enter the “deviation”. In the most cases if you use
the keyboard to enter measuring values the second option is
more convenient.

Enter a default “Inspection period” to calculate the date for the
next inspection. This can be print on the certificate. If the
program is called from the database the “Next inspection date”
value given from the database will be used.

Switch “on” this to fill the column “Measure” in the measuring
table with the nominal values.

Inspect micrometer standards, setting gauges: Often you have for a micrometer a standard or

Inspect extension rods..:

Default certificate layout file(s):

a master ring for the adjustment. If you activate this switch here
you can enter the nominal sizes of this standards while entering
the micrometer nominal data. The inspection of this standards
will than be a part of the micrometer inspection.

If you activate this switch here you can enter the nominal sizes
of extension rods or interchangeable anvils. The inspection of
this extensions will than be a part of the micrometer inspection.

Enter here the name and directory for the certificate layout files
you want to use to create your calibration certificates. For "mm”
and "inch” measurements different files can be used.

NOTE: Because the program will be installed to support different languages you will find a number
of “L32" files in the related directory. The file name (for example
“QMMICRO-English.L32") will show you the used language. Using the related program
features you can delete all certificate layout files you do not need.
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VII.2.3. Settings | Inspection positions

The accuracy of readings of a micrometer is usually checked by taking readings on a series of slip
gauges (gauge blocks) or by taking readings with an indication device on different positions.

The British Standards and also other standards will give you recommendations about the readings you
have to take. Otherwise the program does offer the possibility to define you own reading positions.

Use the option "Settings | Inspection positions” to define the related positions for different types of
micrometers.

The tables with all entered reading positions will be saved into the "Inspection position file" (see also
section VI1.2.1. 'Directories' ). The default file name is “SETS.XML”".

¥ Edit inspection positions ... EI@|E|
V]
DB @ )|

Poszitions for external meas. - mm Spindle range | Murnber | smallest value largest value
E sternal micromet y BS (10 Poz.] 5 (000 mm 5 1 400 mm 5 000 mm
Extemal micrometers acc. to BS [8 Poz.)
13,000 mm 10 1,300 mm 13,000 mm

External micrometers acc. to YDl
Positions for intemal meas. - mm 25,000 mrn
Internal micrometers acc. to BS (10 Poz.)
Intemal micrometers ace. to BS (8 Pos)
Intemal micrometers aco. to DI
Size of Master fings - mm
Default positions

Pasitions Add |

2,500 ram
5.100 mm Delete |
7.700 mm

10,300 mm Delete &l |

12,900 mm

15,000 rm

17 600 mm

20,200 mm

22,800 ram

m

10410

Figure: Entering inspection positions for "mm” micrometer

The position tables are divided in three categories:

VII.2.3.1. Inspection positions for external, depth micrometers and micrometer heads:

For the inspection of external, depth micrometers and micrometer heads the DIN standard respective
the VDI-guidelines or the BS standards gives a recommendation for the inspection positions should be
used. These positions are pre-defined in the program in the related position tables.

In the shown table you can enter values for different spindle ranges. So you can also define reading
positions for micrometers which does not correspond with a known standard. For an inspection
according to factory standard you can define new tables with your customised positions.

Pay attention, that the entered positions are always related to the start of the micrometers measuring

range (for example: start of range is 25 mm the inspection position "5.100 mm" does mean the
absolute position is "30.10 mm™).
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VII.2.3.2. Reading positions to inspect internal micrometer with an indicator

Some types of internal micrometers may be able to be inspected with an indicator. If you want to do
this enter here the appropriate reading positions. Similar the external micrometers does this positions

correspond with the spindle range. The entered positions are always related to the start of the
micrometers measuring range.

VI.2.3.3. Master ring diameters to inspect internal micrometers:

The inspection of internal micrometers should be made on different positions of the applicable
measuring range. For this, often (for example for inspection of 3-point contact micrometers)
appropriated setting rings will be used. The readings you get on the inspected micrometers have to be
compared with the sizes of your reference gauges. To make this comparison the program must be

informed about the inspection positions you use. The entering of master ring values will be made as
described above.

Make sure that the inspection positions can only be assigned to the micrometer inspected if the "Start"
and the "End" of the measuring range match to an entry made in the table above.

VII.2.4. “Settings | Factory tolerances”

If you have chosen the option "Factory tolerances" a list of already existing tolerance entries (see
Figure ) will appear on the screen.

For each type of micrometer (external, internal..) you have an separate list to enter factory tolerances.

E| Edit tolerance tables ... g@@

T T

Fact. standard - depth micrometers [m
Drepth micrometer

Fact. standard - external micrometers
Extemal micrometer [general form __ 4.0pm 20pm 2.0pm 1.0 pm

Gear tooth micrometer,

Fange from Fange to Graduation Max. enor G Screw emor Gme Permn. flexion Flatness of faces Parallel
0,001 mm

Thread micrometer
Fact. standard - intemal micrometers [
Inside micrometer [3 lines contact |
Inside micrometer with jaws <
Tubular ingide micrometer -
Fact. standard - micrarmeter heads [rr
Micrometer head

< S @ Abort ‘ u Ok, ‘

Figure: Entering of factory tolerances

Here you can insert new tolerances, delete existing tolerances or change it.

With the functions “Copy the tolerance table” and “Create a new factory tolerance table” you can copy
a tolerance table from one micrometer type to another.

The tolerance tables will be saved in the file ,TOLERANCES.XML". When doing a micrometer
inspection according factory standard this values are used for the valuation of the micrometer being

inspected. The entered values are related to the type of micrometer, the ,Measuring range up ..to" and
the ,Graduation®.

If you want to do a micrometer inspection acc. to ,Factory standard“ make sure that a corresponding
tolerance entry is available. Otherwise the ,Continue” button will be locked.
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VII.3. Certificate layout files

The program gives you the possibility to customise the layout of your calibration certificates. The
layout this certificates is based on the so called " certificate layout file " (template). This file contains alll
information about the form of the certificate and the values should appear in this. By editing this
certificate layout file you can change the layout. Saving this file with another file name give you the
possibility to work with different record layouts.

All certificate layout files you have created will be saved in the selected directory (see program
settings). The files have the extension ".L32".

Using the option "Certificate layouts | Show / edit a certificate layout" you can load an existing
certificate layout file into the editor program.

ATTENTION: Do not open a certificate layout file (“L32" extension) directly with the QMSOFT editor or
with any other program! In this case the program depended fields will be removed !!

A certificate layout file is consisting of three different types of information:

e "normal” text: is text information just like in a known text processing application; you can change
the text as you want and you can set the different text parameters;

e "Placeholders" ("Fields"): a "Field" is including variable information about the gauge, the
measuring process or the measuring environment. A "field" will be fulfilled with the actual
information while executing the program. Editing a certificate layout file you can change "field"
positions, delete "fields" (if you do not need the related information) and insert new “fields". To
insert a new "field" in your certificate layout use the menu "Insert | Fields". Using this menu you
can also see all available "Fields" and the related information. For numerical fields you can set the
number of decimal points using the menu “Insert | Fields”.

e "Line conditions": A line condition gives you the possibility to control the certificate layout in
dependence of different program situations. A text or field following to an line condition will be print
out on the certificate only if the condition is "true". For example you can print a special text only if
an "External measurement" was done. Please open an existing certificate layout and see the
comments for the “Line conditions” available.
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VII.4. Micrometer inspection
VIl.4.1. Entering of parameters

After selecting the type of micrometer in the main menu a series of parameters must be entered that
describe the micrometer to be inspected. The input of these parameters is done in a separate dialog
box with a corresponding number of input fields. Starting the program by the QMManage program the
most parameters are already filled with the database information.

QMSDFTIZEI / OM-MICRO - Inspection of micrometers o ]

File Settings Help

External micrometer with interch. anvils

|dentity number IUBEEE

Indication type INonius soale ﬂ

Lrit Imm j

teaszuring range up |1 00 rrm o | 200 mm

Spindle range |25 T 'I 0 Setting gauges |
Graduation IEI,D1 0 mm vl 3 Extension rods |

Tolerances ace. to IDIN A63:19333 j |

Tolerances for extenzions acc. to IDIN IS0 286 [jz2] j |

Tolerances for getting masters acc. to ISetting masters ace. to DIM |50 286 (j22) j |
ﬁ Abort | Ingpection conditions... Contifue a |

Figure: Entering parameters for the micrometer inspection

Identity number: This field is used to establish an identity for the calliper by
entering a number. This number will be noted in the record.
Indication type: Choose here, from the list provided, the type of the indication

(Vernier scale, Dial, Digital). Depended on the chosen option
you have to enter in the next field the vernier scale, the
graduation or the resolution of the micrometer.

Unit: Select the "Unit" of the micrometer.
Measuring range up: Enter the start of the measuring range of the micrometer.
[Meas. range] to: Enter the end of the measuring range of the micrometer have to

be inspected. The unit is "mm". For micrometer without
extensions or interchangeable anvils it will be set automatically.

Spindle range: Select the range of the spindle from the shown list.
Graduation: Select the spindle graduation from the shown list.
Tolerances acc. to: The shown list is depended on the selected micrometer type.

Select the standard you want to use for the micrometer
tolerances. If you select ,Factory standard“ make sure that the
required tolerances are entered in the tolerance table.
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The buttons , Setting gauges” and , Extensions rods*

If you have activate an option ,Inspect micrometer standards” or ,Inspect extensions"” (see section
VII.2.3.) than you can here enter the nominal values of the micrometer standards or the extension or
interchangeable anvils.

The inspection of this standards and/or extension will be a part of the inspection.

NOTE: If the “continue” Button is disabled check the following parameters:

e does the entered values for “Spindle range” and “Graduation” correspond with the standard
selected; (for example the BS 870 standard is defining only a graduation of 0.001 inch or
0.01 mm); if you are not sure switch to “Factory standard”

e if you select the option “Reading positions according to: Factory standard” be sure that you have
entered the positions required; otherwise use the function “Inspection conditions” to do it;

o if you select the option “Tolerances according to: Factory standard” be sure that you have entered
the related tolerances for the “Measuring range” and the “Graduation”;
otherwise use the function “Factory tolerances” to do it;

VII.4.2. The setting of "Inspection conditions"

After entering the micrometer parameter you has now to define the special "inspection conditions" for
this gauge as shown in the following screen:

QMSDFT[E] / OQM-MICRO - Inspection of micrometers = |EI|5|

File Settings Help

QMSOFT® | QM-MICRO - Inspection of micrometers

Type of inspection

Inspection of IMaHimum ermor of indication j
Inzpection with ISIip gauges of Indicator j
Reading positions acc. to IE:-ttemaI micrometers acc. bo YDl ﬂ |

[ Inzpect the spindle ''zera” position
[~ “alues for Flatness, Parallelism.. a: a numernic value

v Use result of "Extensions' for the valuation

ﬂ Abart | Back | Continue E} |

Figure: entering of gauge specific inspection conditions

Type of inspection: Select “Periodical..” or “Incoming inspection”. For an “Incoming inspection”
some additional inspections (e.g. hardness inspection) have to be done.

Inspection of: Here you can select, from the list provided, the micrometer parameters you
want to inspect. The entering of measuring values is depended on the
chosen option.

Inspection with: Here you can select, how you want to do the inspection of internal
micrometers with 2-Point contact. The standard give you the possibility to
do this with setting rings or with an indication device (measuring machine).
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Reading positions acc. to: The shown list is depended on the selected micrometer type.
Select the reading positions proposed by the VDI rules or the
BS or on your self defined positions. If you want to use your
own positions (factory standard) make sure that you have insert
the positions for the used measuring range (see also section
VII1.2.3).

Inspect the “Spindle zero position”:Especially while inspecting according to the German “DIN”
standard the inspection does not start on the “Zero” position. In
this case it is expected that the spindles “zero” position is exact
on “Zero”. Otherwise you have to adjust the spindle. Switch on
this option if you want to start the inspection with the spindles
“Zero” position. This option is ineffective for inside micrometers
which will be inspected with master rings.

Values for flatness, parallelism... as numeric values: If you inspect any type of micrometer
you have also to check parameters like “Flatness of measuring
faces”, “Parallelism of measuring faces” and others. If you
activate this option you can enter the results for this inspection
as numerical values. Otherwise you have only a “Pass” / “Fail”
decision for this parameters.

Use result of "Extensions" [and / or " masters] for the valuation:  If the inspection of the
micrometer does include the inspection of related "Extensions"
and / or "Masters" you can here decide, if the result of these
inspections should be take in consideration for the overall
assessment of the micrometer.

If the "repeatability” has to be inspected

Measures for repeatability: Type here the number of readings you want to enter if you
inspect the repeatability r of a micrometer screw.

VII.4.3. Inspection of functionality, “Flatness”, “Parallelism” and more

An important part of a micrometer inspection is it to check the general functionality and some other
parameters depended on the type of micrometer and/or the selected standard.

These are the:

- Function and Visual inspection;

- Flatness of measuring faces;

- Parallelism of measuring faces;

- Measuring force of the spindle friction;
- Hardness

Depended on the measuring conditions you have selected (see section VII.2.2) you can do this as a
“Pass” / “Fail” decision or you enter the results of the inspection in form of the actual numerical values.
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I Inspection of faces and functionality E|
Valuation { Actual value Tolerances VYaluation
Wizual inzpection |Dk ﬂ
Functionality [friction drive..] |gk ﬂ
Flatness of spindle face |EI,EEI pm 1.0 pm ||:|k ﬂ
Flatnezs of anvil face |EI,4EI Jm 1.0 pm ||:.k ﬂ
Parallelizm of measuring faces |'I,EIEI L 3.0 pm ||:|k j

Farallelizm [2nd position] |'I,5EI um

Parallelism [3rd position] |
Parallelizm [4th position) |EI,EIEI

Ingpection of “Zera” reading |I:|,IZID 1.0 pm ||:|k

Led L

Meazunng farce |I:|,I:|E| 1%1b. - 24 Ib. ||:|k -

| [

L

Back reject it; "scrap” % Continue

Figure: Checking micrometer functionality and additional parameters

To enter the inspection results the input mask shown in the figure will appear on your screen including
the corresponding tolerances of this parameters. Now you have to enter the inspection result for each
parameter or if the “Pass” / “Fail” option is selected to check, if the actual values of the micrometer
inspected are inside the shown tolerance or not.

If you choose "not inspected" the related parameter will not be shown / printed in the calibration
certificate.

The “Reject” button

If the inspection of the functionality or of any other parameter fails it may be useless to inspect the
traverse or spindle error of the micrometer. In this case you can use the “Reject” button to skip the
following steps of the inspection. In this case you will go directly to the creation of the inspection
certificate.
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VIl.4.4. Entering of measuring values

The input of the measuring values must be done in the order: measuring value 1 to n for increasing
readings. The valid inspection position (depended on the VDI guidelines, the British standard or the
entered inspection positions) is displayed. The measuring values are inspected on their plausibility.

QMSDFT[E] / OM-MICRO - Inspection of micrometers =10 ﬂ
File Settings Help

Inspection of total error of indication / 9999

Ma. Maminal Feading Deviation
1 100,000 mm 100,000 mm 0.0 pm
2 102,500 mm 102,501 mm 1.0 pm
3 105,100 mm 105,102 mm 2.0 pm
4 107.700 mm 107.699 mm -1.0 pm
5 110,300 mm 110,301 mm 1.0 pm
[ 112,900 mm 112,902 mm 2.0 pm
7 115,000 mm 115,003 mm 3.0pm
8 117,600 mm 117,601 mm 1.0 pm
g 120,200 mm 120,200 mm 0.0 pm
10 122,800 mm 122,799 mm -1.0 pr
11 125,000 mm 125,000 ram

Tolerance: B.00pm  Actvalue: 4.00 pm

@ Back ‘ Continue a ‘

Figure: Entering measuring values

Depended on the current program settings, the input of measuring values will be done directly by an
indication device or by the keyboard. Pay attention, that the inspection with gauge blocks or setting
rings always needs a data input by the keyboard.

a) Input of measuring values using the computer keyboard

The input of the measuring values has to be given as deviation values from the nominal values
(incorrect-correct) in micrometers! This minimises the keystrokes. The measuring values must be
put into a separate field, which is marked with a special input request. If the input shall be
interrupted the ESC key must be used.

b) Input of measuring values via a measuring machine

The on-line data input via a measuring machine is the most effective form of inspection. Some
handling actions depend on the used measuring machine (see the corresponding producer
documentation. The transfer of the data has to be started at the measuring device (handle or
pedal).

VII.4.5. Evaluation and working with the results

The corresponding deviation ranges will be calculated from the measuring values received. The
valuation of the micrometer inspected will be done according the following criteria:

® making a inspection for a micrometer according the DIN-standard (inspection can be made
according DIN or VDI) or according the AS/BS-standards the standardised error limits will be used
for the micrometer valuation;

® for a non standardised micrometer the tolerance assessment is done only if the type of
micrometer and the start and end of the measuring range match the corresponding entry in the
factory standard tolerance table;

® if neither of the above is filled in, no tolerance assessment will be made.

The result of the tolerance assessment will be noted in the record.
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VII.5. Output of results

After entry of the measurement data has been completed, the screen
"End of inspection" will appear.

EIQMSDFTIZE] / QM-MICRO - Inspection of micrometers - |EI|1|

File Settings Help

QMSOFT® - End of inspection { Valuation: "9999"

Customer: Inzpection certificate layaut;
IFIintstone % Son QMMICRO_E nglish j

Calibration cetificate number:

2005-06-10-0002
I §|. Edit certif. lapout
W aluation:
Iusable j r

__rs_r% Show certificate
Comments: —

@ Frint certificate
< _>l_I

Actual Date: Mext inspection: Operataor:

10.06.2003 = [1oe20m0 B @ [amed

Abart Online | Back Finish B84
e | Bowe | Qe | 9 |

Figure: End of inspection — show / print certificate

If the inspection is finished you get the screen shown above. The summary result of the inspection is
shown. Here you can enter the name of the customer, the date for the next inspection and also some
remarks to the inspection.

Before creating the calibration certificate you can change the certificate layout file will be used.
To start the output of the results press the "Show certificate" button.

All functions for the editing and the output of calibration certificates will be controlled by the EDITOR -
program.
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