
Measurement
Systems Analysis

hen measuring a part feature it is imperative that the gage or test equipment provides accurate
results. When calibrating a gage, we are assuring that the gage is accurate under the controlled
conditions of the metrology department. However, what happens when that gage is put to use on the

production floor? In order to accurately evaluate a gage for production use a gage study should be performed in
the environment and manner in which the gage will be used.

InfinityQS Integrates MSA, GTS & SPC Into One Cohesive Suite!

InfinityQS MSA (Measurement Systems Analysis) is the only product on the market today that is fully
integrated with both a gage tracking and calibration system and a shop floor SPC data collection system. This
integration allows gage studies to be performed in the exact same manner as your SPC data collection, assuring
the gage will meet all the requirements imposed by shop floor data collection. InfinityQS MSA was written in
accordance with the AIAG Measurement Systems Analysis document.

In addition, because InfinityQS SPC, InfinityQS GTS and InfinityQS MSA are fully integrated into one
cohesive suite, control is tightened in all aspects of SPC data collection. Operators can be prevented from
collecting data using out-of-cal or incapable gages.

Select Your Database of Choice

Like all InfinityQS products, InfinityQS MSA is a true 100% ODBC compliant application and will run under
any ODBC compliant database. This includes single tier databases such as Access all the way up to the high-
end multi-tier client-server databases such as Oracle, Sybase, Informix and Progress.

Key Features

InfinityQS MSA is simple to use. Just name
your gage study, answer a few questions
regarding data entry and start taking
measurements. When all trials are complete
analysis is automatic.

Familiar Data Entry

Data Entry is identical to the
familiar InfinityQS SPC data
entry. If you are used to using the
LKS flagship product, InfinityQS
SPC, you will feel right at home
with InfinityQS MSA. As a matter
of fact, the whole product has the
same look and feel as InfinityQS
SPC. And unlike most Gage
R&R products, your study can
include multiple gages,
characteristics and even
calculated fields.

Continued…
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Measurement Systems Analysis - continued

InfinityQS MSA supports five reports plus
control chart analysis of each gage study.
These reports are patterned after the AIAG
document, Measurement Systems Analysis.

Gage R&R Control Chart

The Gage R&R Control Chart graphically
shows how the appraisers compare to one
another as well as the control limits of the
gaging system. This report includes three
analysis sections: GR&R results using the
Average and Range Methods, Control Chart
display and Analysis data. This report is the
ideal report to provide to
your customers.

Gage R&R Summary

With the Gage R&R
Summary, one can view
all statistics from an
Average/Range method
and the ANOVA method
on a single report.

Gage R&R Total Tolerance &
Variation Reports

The Gage R&R Total Tolerance Report is
used to show all detail calculations for the
components of variation compared to the
engineering tolerance of the measured test
characteristic. You can also generate a
Gage R&R Total Variation Report to show
detailed calculations used to compare the
measurement system variation to product
variation.

View Dataset

Of course, you can view all the raw
measurement data in spreadsheet format
using the View Dataset chart.

With all the features and integration,
InfinityQS MSA is the premier measurement systems analysis
product on the market.

0-1 Micrometer - OD Check
Part: PT 1234
Process: NC11031
Characteristic: SMALL END
Spec. Limits: USL 0.555000 / TAR 0.550000 / LSL 0.545000

Gage: Micrometers / 293-721-10 / MY-CO-NO-001

Appraisers: 1. Justin Trevor / 2. Nicholas Alexander / 3. Steven James

 Average and Lower 5.15 Upper % Total % Total Percent
 Range Method 90% CL Std. Dev. 90% CL Tolerance Variation Contribution
 Repeatability (EV) 0.00137 0.00159 0.00189 15.9 45.3 20.5
 Reproducibility (AV) 0.00076 0.00131 0.00578 13.1 37.3 13.9
 Gage R&R 0.00179 0.00206 0.00244 20.6 58.7 34.5
 Part to Part (PV) 0.00207 0.00284 0.00467 28.4 81.0 65.5
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 Parts 1 2 3 4 5 6 7 8 9 10  Average
1. Justin Trevor

Trial 1 0.54777 0.54842 0.54919 0.54713 0.54719 0.54764 0.54798 0.54895 0.54742 0.54716 0.54788
Trial 2 0.54786 0.54833 0.54892 0.54707 0.54700 0.54781 0.54831 0.54912 0.54675 0.54682 0.54780
Trial 3 0.54788 0.54797 0.54934 0.54700 0.54670 0.54784 0.54839 0.54913 0.54658 0.54728 0.54781
Average 0.54784 0.54824 0.54915 0.54707 0.54696 0.54776 0.54823 0.54907 0.54692 0.54708 0.54783
Range 0.00012 0.00045 0.00042 0.00012 0.00049 0.00021 0.00040 0.00018 0.00084 0.00046 0.00037

2. Nicholas Alexander
Trial 1 0.54816 0.54843 0.54887 0.54689 0.54822 0.54757 0.54792 0.54911 0.54840 0.54815 0.54817
Trial 2 0.54826 0.54873 0.54914 0.54708 0.54788 0.54810 0.54796 0.54876 0.54669 0.54811 0.54807
Trial 3 0.54794 0.54893 0.54901 0.54697 0.54775 0.54820 0.54828 0.54880 0.54702 0.54766 0.54806
Average 0.54812 0.54869 0.54901 0.54698 0.54795 0.54796 0.54805 0.54889 0.54737 0.54797 0.54810
Range 0.00032 0.00049 0.00027 0.00019 0.00047 0.00063 0.00036 0.00035 0.00172 0.00050 0.00053

3. Steven James
Trial 1 0.54900 0.54912 0.54905 0.54786 0.54774 0.54801 0.54800 0.54906 0.54780 0.54797 0.54836
Trial 2 0.54740 0.54842 0.54931 0.54806 0.54807 0.54836 0.54820 0.54850 0.54826 0.54815 0.54827
Trial 3 0.54800 0.54917 0.54936 0.54838 0.54824 0.54790 0.54809 0.54926 0.54805 0.54705 0.54835
Average 0.54813 0.54890 0.54924 0.54810 0.54801 0.54809 0.54810 0.54894 0.54804 0.54772 0.54833
Range 0.00160 0.00074 0.00031 0.00052 0.00050 0.00046 0.00020 0.00076 0.00046 0.00109 0.00066
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0-1 Micrometer - OD Check
Part: PT 1234
Process: NC11031
Characteristic: SMALL END
Spec. Limits: USL 0.555000 / TAR 0.550000 / LSL 0.545000

Gage: Micrometers / 293-721-10 / MY-CO-NO-001

Appraisers: 1. Justin Trevor / 2. Nicholas Alexander / 3. Steven James

 Average and Lower 5.15 Upper % Total % Total Percent
 Range Method 90% CL Std. Dev. 90% CL Tolerance Variation Contribution
 Repeatability (EV) 0.00137 0.00159 0.00189 15.9 45.3 20.5
 Reproducibility (AV) 0.00076 0.00131 0.00578 13.1 37.3 13.9
 Gage R&R 0.00179 0.00206 0.00244 20.6 58.7 34.5
 Part to Part (PV) 0.00207 0.00284 0.00467 28.4 81.0 65.5

 ANOVA Lower 5.15 Upper % Total % Total Percent
 Method 90% CL Std. Dev. 90% CL Tolerance Variation Contribution
 Repeatability (EV) 0.00150 0.00173 0.00203 17.3 43.9 19.3
 Reproducibility (AV) 0.00046 0.00118 0.00563 11.8 30.0 9.0
 Operator x Part (Interaction) 0.00064 0.00123 0.00201 12.3 31.2 9.7
 Gage R&R 0.00219 0.00242 0.00602 24.2 61.7 38.0
 Part to Part (PV) 0.00184 0.00309 0.00547 30.9 78.7 62.0

0-1 Micrometer - OD Check
Part: PT 1234
Process: NC11031
Characteristic: SMALL END
Spec. Limits: USL 0.555000 / TAR 0.550000 / LSL 0.545000

Gage: Micrometers / 293-721-10 / MY-CO-NO-001

Appraisers: 1. Justin Trevor / 2. Nicholas Alexander / 3. Steven James

 Measurement Unit Analysis % Total Tolerance (TT)

 Equipment Variation (Repeatability)

EV = 
__
R x K1 % EV = 100 (EV / TT)

= 0.00052 x 3.04292 = 100 (0.00159 / 0.01000)

= 0.00159 = 15.9

 Appraiser Variation (Reproducibility)

AV =   (
_
XDIFF x K2)2 - (EV2 /parts x trials) % AV = 100 (AV / TT)

=   (0.00050 x 2.69720)2 - (0.001592 / 10 x 3) = 100 (0.00131 / 0.01000)

= 0.00131 = 13.1

 Repeatability & Reproducibility

R & R =   (EV2 + AV2 % R & R = 100 (R&R / TT)

=   0.001592 + 0.001312 = 100 (0.00206 / 0.01000)

= 0.00206 = 20.6

 Part Variation

PV = Rp x K3 % PV = 100 (PV / TT)

= 0.00175 x 1.62002 = 100 (0.00284 / 0.01000)

= 0.00284 = 28.4

 Total Variation

TV =   R&R2 + PV2 % TV = 100 (TV / TT)

=   0.002062 + 0.002842 = 100 (0.00350 / 0.01000)

= 0.00350 = 35.0
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0-1 Micrometer - OD Check
Part: PT 1234
Process: NC11031
Characteristic: SMALL END
Spec. Limits: USL 0.555000 / TAR 0.550000 / LSL 0.545000

Gage: Micrometers / 293-721-10 / MY-CO-NO-001

Appraisers: 1. Justin Trevor / 2. Nicholas Alexander / 3. Steven James

 Measurement Unit Analysis % Total Variation (TV)

 Equipment Variation (Repeatability)

EV = 
__
R x K1 % EV = 100 (EV / TV)

= 0.00052 x 3.04292 = 100 (0.00159 / 0.00350)

= 0.00159 = 45.3

 Appraiser Variation (Reproducibility)

AV =   (
_
XDIFF x K2)2 - (EV2 /parts x trials) % AV = 100 (AV / TV)

=   (0.00050 x 2.69720)2 - (0.001592 / 10 x 3) = 100 (0.00131 / 0.00350)

= 0.00131 = 37.3

 Repeatability & Reproducibility

R & R =   (EV2 + AV2 % R & R = 100 (R&R / TV)

=   0.001592 + 0.001312 = 100 (0.00206 / 0.00350)

= 0.00206 = 58.7

 Part Variation

PV = Rp x K3 % PV = 100 (PV / TV)

= 0.00175 x 1.62002 = 100 (0.00284 / 0.00350)

= 0.00284 = 81.0

 Total Variation

TV =   R&R2 + PV2

=   0.002062 + 0.002842

= 0.00350
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0-1 Micrometer - OD Check
Part: PT 1234
Process: NC11031
Characteristic: SMALL END

Appraisers: 1. Justin Trevor / 2. Nicholas Alexander / 3. Steven James
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SMALL END
0.547765
0.548423
0.549194
0.547127
0.547189
0.547637
0.547981
0.548946
0.547418
0.547160
0.547864
0.548333
0.548918
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0.547810
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SMALL END
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For more information visit our web site at
www.infinityqs.com or contact your local
InfinityQS representative.


