QC-Gage

Password Protection — The menus in QC-Gage can be Quick Launch Buttons — You can create buttons to

password protected to eliminate accidental changes. quickly open and run Spec Plans and even include
pictures of the part for easy button selection.

Current part and
feature number

P C SO FTWARE 5 1 NCE 1 9 8 3

ﬁqt—ﬁage: Running C:%Prolink’,QC-Gage 3.0%Data",GageDemo.spl

QC-Gage demo 5 4
. . Part # 1-Gapl | 2Gap2 | 3-Widhl | 4 Dial
Readings collected this i 025 00 0403 019 Graph to display . I I .
session 2 0.208 0.15% 0395 0.210 gage readings A utomatic D ata C ollection
3 0193 0.208 0.408 0.200
4 0.201 0.202 0.404 0.205 H
T So Simple The Graphs Just Appear
0.1490
Area to enter
ﬂ Enter Meazured Value new readings
. ‘ _208‘ | v BBREE P 35 Pk 75 8
Headng |
[l |
: - Keyboard Accepting Manual Input Onerator |Laura I
Picture of Part belng I Uze the W-micrometer on channel 1. Maasure i T
measured i S s AN
Y . soues | Non-measurement
! | data area
Gap1
Top Wiew
Motes <<Previous Mest-> » FEinizh LCancel
Feature specific notes area /
Prolink Corporation
Prolink is a growing company that offers easy to use data
) ) _ collection and analysis software. Our goal is to increase
Live Professional Technical Support your awareness of process problems to save you time and
e No answering services or machines — We are money. The key is to obtain the data without adding cost
dedicated to providing live expert technical support and reporting the analysis in a timely manner.
to you. We have refused to follow the trend in
today’s software industry of automated technical Many other SPC packages perform the same analysis
support services. functions as QC-CALC, but none offer the automatic
database creation that has been our cornerstone. We have
¢ Online technical support resources available — listened to your needs and tailored the software based on
If you have questions or problems you can access what we have heard. Since 1983 we have been committed
our website to use troubleshooting links, download to providing you with quality software programs, no-hassle
online manuals, and get up-to-date information technical support, and business partnerships that last.

concerning QC-CALC software updates.
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QC-Gage is a full-featured data collection program for

QC-CALC is a fully automatic data collection and Statistical Process Control (SPC) software interface for all in-process and

after-process inspection.

QC-CALC is divided into 2 parts that can be purchased together or separately:

QC-CALC Real-Time — Data Collection

QC-CALC Real-Time is used to collect and display measure-
ment results from all CMMs, Video CMMs, and in-process
inspections without operator intervention. You can create
reports and export the data to spreadsheets, databases, and
other SPC Programs automatically. This means you can
transfer data from all of your measurement machines to any

QC-CALC SPC - Historical SPC Analysis

What state is your process in? Is it in an ideal state or on
the brink of chaos? QC-CALC SPC can help you answer
these questions. This is a complete SPC package that
analyzes the data QC-CALC Real-Time collects. Use QC-
CALC SPC'’s charts and reports to constantly monitor your
process to keep it in control.

SPC package just by using a single program!

QC-CALC is perfect for:

use with hand-held gages. The software allows
inspectors to enter measurement data by keyboard or
through a direct connection to one or more gages. It
displays this data both graphically and in table form, and
automatically interfaces with Prolink’s industry leading
QC-CALC Real-Time. By using QC-Gage and QC-CALC
Real-Time, you can identify and isolate out-of-
conformance parts or suppliers.

[gj oc-Gage: C\Prolink',0C-Gage 3.04Data\GageDemo.spl  [E[EI E3
File Edit Run QC-CALC Tools Help

Easy to Setup and Use — QC-Gage provides the tools
and flexibility you need to easily manage data for virtually
any type of part. During setup — which is accomplished
through a Wizard — you can quickly construct a specification
plan (Spec Plan) that includes a part diagram, customized
instruction, and your own part and vendor identification
details. During use, you can make measurements as
prompted and you have the ability to re-inspect any values
necessary.

Spec Plan Creation — Each spec plan you create is a
complete definition of the part to be inspected and the
process used to inspect the part. You can create as many
spec plans as needed to support the variety of parts you

| a A inspect.
B
o The small shop that has 1 inspection machine — All of your quality assurance needs can be satisfied with a _ Gapl QC-Gage allows you to include the following for each spec
single program. Top View plan you create:

e The larger company that has multiple inspection machines networked — Data from multiple inspection
machines may be saved into a single file on the server, and you can run reports from an office computer to keep
the interruptions on the inspection machine to a minimum.

o Working together with QC-Gage to give a complete solution — Use QC-Gage to collect data from your hand-
held, non-automatic gages, and then the data is passed to QC-CALC to complete your inspection process.

e Monitoring what is happening on the shop floor — The Monitoring option in QC-CALC SPC allows you to
monitor the inspection of parts on all machines in real-time to quickly catch if your process changes.

o Fulfilling corporate requirements — A Site License combined with maintenance and support gives you one
solution for all machines currently at your site and for future purchases. QC-CALC can satisfy the corporate
requirements by writing the data to your SQL Server or Oracle database.

The automatic database creation, data collection, and data display have been fine-tuned to make the interface so automatic

Direct Interface to QC-CALC Real-Time — QcC-
Gage allows you to choose the number of parts to
inspect in each session. Once the session is finished
QC-Gage automatically passes the data to QC-CALC
Real-Time for display and analysis.

Expandable and Flexible — QC-Gage stores gage
definitions in external files so you can add new gages
without upgrading the software. Prolink is constantly
adding new gage definitions free of charge.

Your description of the part to be inspected

The order of parts vs. features measured

The number of parts to be inspected in a session
Non-measurement data fields (such as Lot Number,
Operator, etc.)

A separate audit file to save inspection results

Notes to tell the user what to inspect

Definitions for each feature to be measured
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QC-CALC'’s flexibility in data acquisition and charting carries through to its report generation and output capabilities. A
complete WYSIWYG report designer lets you create and edit your own report templates to satisfy the most difficult reporting
needs. For example, you can:

o Define the types and contents of the reports to be generated
e Generate reports with single or multiple graphs per page
e Print reports in color for presentation quality analysis and information

o=
=

Process Capability Analysis Report
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One Feature Per Page Multiple Graphs on a Single Page

Record Filtering

Filtering allows you to choose the data that is pertinent to your reporting needs and eliminate unwanted data. You can
establish filters for the corporate business and shop levels. This makes it possible to standardize the filters company-wide in
order to standardize all reports.

Filter ltems: Date Filter ltems:

e Actual Data Values e Factor Values o Today e Yesterday e This Week
¢ Number of Fails e Record Numbers e This Month e Last Month e Last Week
e Date & Time Values e This Year e Last Year

o C:4Prolink QC-CALC 3.0°Filters'Default.qcf
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What state is your process in? Is it in an ideal state or on
the brink of chaos? QC-CALC SPC can help you answer
these questions. This is a complete SPC package that
analyzes the data QC-CALC Real-Time collects. Use QC-
CALC SPC'’s charts and reports to constantly monitor your
process to keep it in control.

QC-CALC SPC offers a wide variety of functions to aid
your analysis. Clear graphics and informative screens give
you the power to make on-the-spot decisions. QC-CALC
SPC gives you a precise picture of how your productions
line is performing with easy-to-use menus.

CAPTAIN OF INDUSTRY (A) POUNDS DESK TOP (B) FOR BETTER QC (CHIEF INSPECTOR HAS CONCEALED HOT WATER
BOTTLE (C) UNDER DESK BLOTTER) PRESSURE OF FIST ON BLOTTER CAUSES WARM WATER TO SPRAY ON WILTED ROSE
(D) WHICH BLOOMS - CAUSING HUMMING BIRD (E) TO HOP OFF PERCH (F) AND HOVER OVER BLOSSOM THUS FANNING
WIND CHIMES (G) CAUSING THEM TO RING - WAKING SLEEPING DOG (H) WHO - THINKING IT'S THE DOORBELL RUNS
TO SEE WHO'S THERE - THUS TURNING TREADMILL (I) WHICH CAUSES CUPS TO SCOOP UP SEEDS (J) AS BELT (K) BEGINS
TO TURN - THROWING SEEDS TO HUNGRY DUCK (L) WHO FLAPS HIS WINGS FOR JOY CAUSING SHUTE (M) TO TIP DOWN
ALLOWING CANNON BALL (N) TO FALL WHICH IN TURN PULLS STRING ATTACHED TO TRIGGER WHICH FIRES GUN (O)
SHOOTING BULLET WHICH HITS MOVING TARGET (P) WHICH SENDS SIGNAL TO PRODUCTION LINE TO REJECT -
REWORK - OR OK PRODUCT! -Hal Rogers with a salute to Rube Goldberg



Grouping — If you've ever inspected parts using CMMs, Video
CMMs, and hand gages, you understand the problems
associated with creating a concise summary report from multiple
data sources. Open multiple files at the same time to create a full
report across inspection equipment. Using QC-CALC SPC, you
can join and name a Group of files and create reports that
include data from all these files. Each file is displayed in a grid or
as plots similar to QC-CALC Real-Time.

Monitoring — Monitoring allows you to watch the data live on
one computer as parts are being inspected using QC-CALC
Real-Time on another. As your CMM runs, QC-CALC Real-Time
is updating its live screens while QC-CALC SPC displays the
same data in another location. This means you have the ability to
see the condition of your inspected parts in real-time from your
office or maybe at the machining center. You can monitor a
single file, a Group of files, or the inspection machine itself. You
can see the data in either live plots or in spreadsheet form.

Reporting Across Multiple Files — Using the reporting
functionality in conjunction with the Grouping capabilities enables
you to print one report displaying data from different files.
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Attribute Charts
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Record [ (1) 1Dimension number 1 | (2] 2Dimension number 2 | (3) 3Dimension number 3

0053
0054
0055
0056
0057
0058
0053
0060
0061
0062
0063
0064
0065
006G
0067
0062
0063
oo7o
0071
007z
0073
0074
0075
0076
o077
o078
0073
0020
o0&l
oos2
nng
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1.482
1544
1.440
1381
1533
1.497
1.430
1.430
1.340
1563
1.433
1.441
1560
1555
1.431
1.433
1493
1524
1.415
1355
1530
1498
1.465
1.440
1504
1435
1.456
1.434
1422
1630
1602

Last Written Record: 100 Recol

26004
25877
2.4550
2.5854
25435
25174
25198
2.4347
24843
25170
2.4429
2.5838
26023
25678
2.4760
24612
25340

354
355
347
353
347
3.40
347
337
357
352
362
356
351
347
343
358
343

4573
4491
4518
4573
4561
4474
4.543
4.503
4555
4552
4.435
4533
4548
4580
4532
4,468
4435
447

ink\QC-CALC 3.0\Data',Sample.qcc

Datum 1 - Datum2

4] Chamfer Angle

Deviation: 0.00114

Selected: 31

55053
5.4870
5.4207
5.4563
5.4251
5.4373
5.4112
5.4422
55202
5.4958
5.5607
5.5027
5.4331
5.4370
5.5761
5.5425
5.4445

Subgroup Size: 1

Records: 7

2] Hole Position

657
636
.56
£.59
646
BE3
.43
E.57
644
636
E.51
.40
657
6.37
£.59
E.53
6.43

7E13
74
7467
7412
7E13
7E12
7.646
7437
7.458
7.5E3
7EN1
7.515
7547
7.485
7.513
7.534
7483
7E1

(4] 4Dimension number 4 | (5) BDimension number 5 | (6] EDimension number & | (7) 7Dimension number 7 | [2) 8Dimension number 3

84371
84747
85796
25917
85167
85617
2.4696
24333
85005
85367
83330
24528
85087
8.6361
£.5320
24777
86505

Last Written Record: 100

Data Sorting

descending order.

Sorting enables you to sort the
data in an Edit Data screen into either ascending or

Password Protection — The flexible options that information.
make QC-CALC SPC and QC-CALC Real-Time so = -
easy to use can be password protected to eliminate S Quick Stats |
accidental changes. Sample Size 28
pper Tal 0.009716
Language Support — Currently, QC-CALC SPC M aminal 3.933331
and QC-CALC Real-Time are configurable to Lowser Tal -0.009716
English, French, German, Italian, Spanish, and Cpk 1.685567
Swedish Cp 1.737188
Mean 3999692
Frocess Capability Min 2.996264
05 . : M 4.004024
R ange 0.00776
0.3 Sigma 0.0018643
Sigma by R 00013543
0.2 Sigma by 5 00013543
Data Mormal Tez
0.0 4 : : . e
0.2334 053954 10005 10015

Quick Stats

This option enables you to view
stats for a selected group of points in the active
database file. Simply highlight the points you would
like stats for and the pop-up screen will show the

Quick Switching for Record Filters — The Select Filter
window can always stay on the screen enabling you to quickly
switch between record filters you have created.

1 Global Filter Used |

Select Record Filker

Click here to edi fiters |«
MOME

Recz 12t0 17

Fail = 2

Tnalz Equals 2 (-
bay 23

3rd Shift

Operator - LIC

THIS_WEEE.

THIS MONTH =l

LCloze

View Menu QC-CALC SPC offers 3 different views
depending on the level of user at the machine.

+ Basic — Limits your abilities to only the bare necessities
for data analysis.

+ Advanced - Offers you full access to all functions of QC-
CALC SPC.

¢ Custom - Allows your administrator to choose exactly
which menus are right for their users.

Database Maintenance — All of the basic functions for
cleaning out and combining databases are provided in QC-CALC
SPC.

Merge

Purge

Compact (Removes deleted records)

Restructuring the database

* 6 o o

Raw Data

4002

4003

35824

3585824




QC-CALC Real-Time

QC-CALC Real-Time

Gage R & R Wizard

Inspection data is useless without first proving the
reliability of the measurement system on which it is
collected. A Gage Repeatability and Reproducibility
(GR&R) study doesn’t have to be a painful process. With
our new Gage R&R Wizard, we help you setup the study,
guide you through it, warn you of potential problems, and
help you analyze the results.

- Gage R&R Study Setup Wizard [ =]

Nl e [ Welcome Screen
Welcome 5creen

Study Parameters
Operatar Information
Order Method

Pait Order

Setup Complete

‘wWelcome to the Gage Repeatability and
Reproducibility Setup \Wizard. Either select an
existing study to edit from the list below, ar choose
Add a new study

10-3-2 Random
10-2-2 Random
10-3-3 Sequential, ame part —
10-3-2 Sequential, same part
10-2-2 Sequential, same part
5-3-3 Random i

<cHach | Hexsts» I LCancel |

ElEte |

Setting up a GR&R study — Before beginning a Gage
R&R Study, the Wizard will help you through a simple
setup process. You have the ability to specify the following
details in each study:

Number of Parts, Trials and Operators in the study
Operator Names

Measurement Order of Parts and Operators

Save the study to use later

Re-measure Part — If at any time during the study you
need to re-measure a part and replace its value in the
study, you can. Once the part has been re-measured, the
study will continue as before.

Let QC-CALC Guide you through your study —
With QC-CALC'’s guidance, you never need to worry about
all of the combinations of Part, Trial, and Operator
numbers. The next part for you to measure will be clearly
displayed at the bottom of the Real-Time screen, and QC-
CALC will take care of the rest.

Part | Trial | Operatar ‘LI
4 1 2 H Part 2
5 2 1 1J
5 = : | Trial 1
N —
5 3 1 T | Qperator 2 - Operator 2
10 3 2 1=

GR&R Estimate — No one wants to wait until the end of
a study to find out how their gage is performing. Now QC-
CALC provides you with an estimated GR&R Value that is
updated throughout the study. This allows you to save time
and money by stopping a study where one or more
features are having a serious problem. The estimated
Gage R&R value is printed in the graph of each feature.

Analyze the Results — We include a concise report
that allows you to quickly locate any features that are
problem areas for the machine. You can flag any Gage
R&R values that are over a certain percentage in red.

Pralink, Inc.

Gage R&R Form

Movember 2, 2004
11:10:45 5

Gage Type C bk
Gage Size: 200 cm
Gage Number:  Gage # 234-17

Part Wariation (PYW}

parts would be within an interval Part Varistion wide. This is, of course, only an estimate.

Repeatability (EV

Part Varigtion is & measure of how much the process is actually varying. If an infinits number
of parts madle by this process were measured using an ldesl Gage, 99.0% (5.15 sigma) of the  system &

Equipment Varistion is & measure of how much the gage readings vary when the same
operator messures the same pert several times. A large velue might indicate gage wear,
improper measurement policy (but all operators are making the same "mistake”, it is not & matter
of individual operator skil), o & gage without sufficient resolution or with a defect. This number 34 OF Tol.

Performed by
Record Range

Gage RSR (TV)
Repestabilty and Reproducibilty is @ measure of the totel variance caused by the gaging

tolerance

nat & large percentage of tolerance, both the gage and the process are good and the process

standard

Cpk larger than reported). This also means & more precise gage would allow tighter cortrol
limits for earlier detection of loss of contral. The following table showes typical interpretation:

Operatar| Parts 10

1-90 Trials =]
Operators 3
Total Records 90

= opposed to the manufacturing process. This number, expressed as o percentage of
s the most important “werning flag”. If RR is a large percentage of total variation but

deviation is even smaller than it appears (meaning the process spread is smaller and

. Interpretation

is best used by comparing it with reproducibility. 0-10% Gage is sutable
Reproducibility (A} 10- 30% May he acceptable based on importance of the measured part, cost of gage
repair, etc. look &t R and R separately
Appraiser Variation is @ messure of operator difference. The mOSt COMMON Cause of @ POOT  Ouer 30%  Gage System needs improvement
(large) Reproducibility is insufficient operator training. & gage thet is sensitive to different
techniques ar is difficult to use would also cause a large Reproducibility. YWe believe using a
Part (PV)Part  |(EV) Repeat | (AV) Repro- | (TV) Gage
Dim |Label Nominal USL LSL Average ucL LCL Variation ahility ducabhility R&R
1 Circle diameter 1.000000 | 1.001000) 0999000 ( 1.000004| 0.000098) 0.000000 2.24% 5.79% 0.00% 579%
2 Circle X 2.000000 | 2.000200| 1.899800( 2000000 0000113 0.000000 11 586% 33.25% T13% 34.00%
3 Circle ¥ 3.000000 | 3.002000| 28998000 ( 3.000002| 0000106 0.000000 1.00% 3.13% 0.66% 3.20%
4 | Left Edge Width 4.000000 | 4.002000| 3.0992000| 4.000004| 0.000109) 0.000000 0.93% 321% 0.00% 321%
5 | Right Datum 5.000000 | 5.002000| 4.992000| 4.999996| 0.000107) 0.000000 1.00% 2.15% 0.00% 215%
6 | Fisture Locatar X 6.000000 | 6.000400 | 5999600| 6.000000| 0.000105) 0.000000 4.97% 15.57% 0.00% 15.57%
7 | Fisture Locatary 7.000000 | 7.000600 | 6.999400| 7.000006| 0.000132) 0.000000 4.20% 13.10% 1.91% 13.24%
a8 Final 8000000 | B8.000500) 7999500 | 7 899996| 0.000095) 0.000000 2.48% 11.27% 1.78% 11.41%
AlAG Calculations Used in this Report

QC-CALC Real-Time — Data Collection

QC-CALC Real-Time is used to collect and display
measurement results from all CMMs and Video CMMs
without operator intervention. You can create reports and
export the data to spreadsheets, databases, and other
SPC Programs automatically. This means you can transfer
data from all of your measurement machines to any SPC
package using a single program!

This is the first software program to provide one interface
for all machines and one interface for all outputs. Our goal
is to make your data collection seamless no matter what
equipment you purchase and no matter what SPC
program your company uses as a standard.

QC-CALC Real-Time is One Common Interface for All

Machines Measure &

Create Inspection Results

Tired of dealing with

Results are
Exported & Reported

inspection data?
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QC-CALC Real-Time offers an advanced view of your
process. Users can easily view a variety of graphs to
quickly analyze a part or feature, or view all the features at
once. From QC-CALC Real-Time you can:

Quickly print reports

Save data in other formats

Perform many data analysis functions
Continue to automatically collect
performing these functions

data while

Let QC-CALC Real-Time

do the work for you!

Files

Real-Time Reparts




QC-CALC Real-Time

Reporting — QC-CALC Real-Time Reporting allows you to print
the following reports manually, or automatically without
operator intervention:

Single-Part Gage Report (P/T Ratio)
Multi-Part Gage Report (P/T Ratio)

+ First Article — 1 Piece
+ First Article — 5 Piece
+ Stat Summary

+ Raw Data

+ Plot Report

*

*

Report Formats — The Real-Time and SPC Reports can be
printed to the following file formats:

+ Adobe PDF

Excel

HTML

XML (Extensible markup Language)
EMF (Enhanced Metafile)

MHTML (MIME HTML)

RTF (Rich Text Format)

JPG (JPEG File)

BMP (Bitmap)

TIF (TIFF)

L 2R 2R 2R R 2 R 2R 2R 2

E-mail Reports — Manually or automatically attach your
reports to an e-mail message. This is useful when you want to be
notified when your process goes out of control or tolerance.

Exporting — QC-CALC Real-Time Exporting allows you to
export data manually or automatically, without operator
intervention. The following formats are supported:

Access

Excel

SQL Server

Oracle

ASCII Text File

Q-DAS

Visual SPC

Minitab

LightHouse

DataPage
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Record Filtering — Record filtering is now available in QC-
CALC Real-Time, so you can show just the data you are
interested in at the moment. A dynamic filter is also available to
change the displayed values to show all matching values of the
last value received for a certain criteria.
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Dimension Filtering — You can now create and
save different combinations of Dimensions to display
and quickly choose between the different filters in
order to see the critical features you care about.

Calculated Dimensions — You now have the
ability to add dimensions to the database that are
calculated based on other dimensions. You can
convert from inches to millimeters by entering the
calculation, or add in an offset.

Manual Dimensions — The Manual dimensions
give you the ability to enter measurements that do
not come from the inspection machine. These
values will be plotted like a regular dimension and
will also appear in a grid at the bottom of the screen
which doubles as the entry area.
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Archiving — The Archiving feature manually or
automatically copies any records that have not
previously been archived to the archive folder. This
creates another copy of the data in a different
location for backup or archival purposes.

Affixed Windows — QC-CALC Real-Time's
informational and data entry windows are now
permanently affixed to a certain location to avoid the
confusion of moving windows.

Assignable Cause — Assignable Causes and
Corrective Actions are added by right-clicking the
plots.

Trace Fields — Extra non-measurement data (we
call Factors) can be automatically added from the
Real-Time screen.

Pre-Control — Pre-control is a technique that is
used to detect shifts or upsets in the process that
may result in the production of nonconforming units.
The three pre-control zones are set at fixed
percentages of the Tolerance.

Range Charts — Range Charts are used to display the range
of the points in each subgroup plotted over time. They are
displayed directly underneath the Average Plots on the Real-
Time Plots screen.
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Sigma Lines on Plots — 1, 2, and 3 Sigma zones can be
represented on the Plots by either lines or colored areas.
Colored bands depict the Sigma zones.
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Trend Analysis — Use any of the Trend Analysis tests below
to monitor your process and have 1 or more actions trigger
automatically (report, log file, assign Cause or Corrective Action,
or display the trend on the plot):

¢ Drift Trend + Point Outside 3 Sigma

+ Stratification + Instability Tests

+ Mixtures + Cp, Cpk Exceptions
Trends are depicted as thick lines superimposed ont eh plots as
shown below.
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